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EXECUTIVE SUMMARY
In 2002 the Appalachian Mountain Club Research Department released the results of a study
delineating large roadless areas across northern New England based on examination of satellite
imagery from 1996 to 1998 (the 1997 inventory). The delineated areas were at least 2,000
hectares (approximately 5,000 acres) in size and relatively free from observable roads and forest
clearing over the previous 30 or so years. These areas are not pristine; all but the least accessible
areas have been harvested in the past, and they may contain abandoned or low-quality roads not
evident in the source material used to delineate these areas. However, they do represent the
largest parts of the landscape that have remained relative free of major human impact over the
last several decades.
This report describes the results of an update to the roadless area inventory based on higher
resolution satellite imagery from 2000-2001 (the 2000 inventory). The update was undertaken to
determine the degree to which the originally-delineated areas had been affected by recent road
construction and forest clearing. In addition, roadless areas in Maine were examined to
determine the extent of additional impacts that occurred between 2000 and 2004, based on
recently-released high-resolution land cover data for Maine.
As a first step, the original inventory was revised based on examination of the newer imagery.
Because of its higher resolution, some roads were visible on this imagery that were not visible on
the earlier imagery, but which were in fact present at the time of the original inventory (as
determined from re-examination of the original imagery and other sources). The revised 1997
inventory included 137 areas totaling 2,383,032 acres (10.3% of the study area). This
represented a decrease of about 3% of the area originally delineated.
The 2000 inventory clearly showed the results of the on-going construction of new roads across
the area. The 2000 inventory included 121 areas totaling 1,999,670 acres (8.7% of the study
area). This represents a net loss of 16 areas and 383,000 acres (16% of the original roadless
acreage) over a period of just three to four years. By far the greatest loss of roadless area was in
Maine, which lost 27% of its roadless acreage and included all of the areas eliminated from the
inventory. The lost area was located predominantly on large commercial timber ownerships,
where the development of a network of modern forest access roads is on-going. By contrast,
New Hampshire and Vermont saw minimal loss of acreage and had no areas eliminated. Of the
fifteen largest areas in the 1997 inventory, fourteen remained in the top fifteen as of 2000.
However, six of the areas declined in size by at least 10%.
Between the two inventories, roadless areas became increasingly concentrated on public lands, at
high elevations, and on steep slopes:
•
•
•

Publicly-owned land accounts for about 10% of the study area but included 53% of
the 2000 roadless acreage (up from 46% in 1997).
Land above 2100 feet in elevation accounts for just 6% of the study area but 35% of
the 2000 roadless acreage (up from 30% in 1997).
Slopes above 25% account for just 4% of the study area but 24% of the 2000 roadless
acreage (up from 21% in 1997).

Just 18 of the 121 remaining roadless areas encompassing about one-third of the total roadless
acreage are at low risk of future reduction in area, based on an assessment of ownership and
topographic factors. Over half of the areas, encompassing about one-quarter of the roadless
acreage, lie primarily on accessible private land and are at high risk of elimination from future
road construction. It is likely that a continuation of current timber management and development
patterns will lead to a continuing decline in the number and extent of roadless areas across the
region, and an increasing concentration of these areas on large conservation ownerships and in
inaccessible areas.
Roadless areas in Maine continued to decline between 2000 and 2004, though at a slower rate
than between 1997 and 2000. Of the 72 roadless areas in the state, 10 areas encompassing
66,000 acres were clearly eliminated due to new road construction, and an additional 8 areas
encompassing 110,000 acres showed severe impacts. These areas would have been significantly
reduced in size and may have been eliminated, though the precise extent of the loss could not be
determined from the land cover data. Of the areas remaining across the region, nearly onequarter remain at high risk of future loss.
Since 1997, about 80,000 acres of roadless area has been included in recent conservation land
purchases. In most cases management of these properties is likely to maintain these areas,
though with a few exceptions (most notably The Nature Conservancy’s purchase of the
Debsconeag Lakes tract) roadless area conservation has not been a major focus of these
purchases. However, the management plans for many of these recently-conserved properties
either explicitly or implicitly makes maintenance or restoration of roadless areas a management
goal.

INTRODUCTION
Large roadless areas are an important landscape component that can make a significant
contribution to the conservation of regional biodiversity. These are areas that have had relatively
less impact from human activity than surrounding lands, and thus are likely to contain
ecosystems with higher levels of ecosystem integrity. In the forested regions of the eastern
United States, they provide sizable blocks of unfragmented mature interior forest habitat as well
as habitat for species preferring remoteness from human activity. Because of their value, large
roadless areas are often a focus for conservation planning, especially planning for ecological
reserves or other large natural areas.
Northern New England is one of the least heavily settled and developed regions in the east.
However, a long history of rural settlement and commercial timber harvesting has left few areas
free from human alteration. Even in areas without permanent settlement or development, an
extensive network of private timber management roads penetrates the forest. Most have been
constructed since the end of river-based log drives and the advent of truck-based transportation
in the mid-20th century. Maine’s Land Use Regulation Commission, which has jurisdiction over
10 million acres of unincorporated land in the state, estimated in 1997 that there were about
20,000 miles of private road in the territory, with 500 miles of new road being constructed
annually.
In 2002 the AMC reported the results of an inventory of roadless areas greater than 2,000
hectares (approximately 5,000 acres) in northern New England (Publicover and Poppenwimer
2002). This inventory reflected conditions as of 1996 to 1998, and is hereafter referred to as the
1997 inventory. The delineation of these areas considered not only the presence of roads but
also recent harvesting, excluding areas that appeared as cleared on satellite imagery dating back
to 1973.
The inventory identified 137 areas ranging in size from 4,940 to 193,000 acres (2,000 to 78,000
hectares). In total they encompassed over 2.46 million acres (990,000 hectares), or
approximately 11% of the total study area. Roadless areas were disproportionately located on
large public lands and at higher elevations.
The areas identified in this study were not pristine primary forest. All have been harvested in the
past, and many contain unimproved, abandoned, or otherwise low-impact roads and logging
trails that did not meet the criteria for consideration in delineating these areas. Thus it is more
appropriate to characterize these areas as “very low road density” rather than truly roadless.
However, they clearly represented the least heavily impacted parts of an otherwise heavily
roaded and harvested landscape.
Because of the on-going road construction and timber harvesting activity across the study region,
the AMC conducted an updated inventory of roadless areas, using satellite imagery from the
period 2000-2001 (hereafter referred to as the 2000 inventory). The goal was to identify the
extent to which continued activity had affected these areas in the few years subsequent to the
original study. In addition, additional changes to roadless areas in Maine were assessed using
recently-released land cover data, which is based on satellite imagery up to the summer of 2004.

METHODS
Original study
The original study area encompassed about 9.4 million hectares (23 million acres), including the
Northern Forest region of Maine, New Hampshire and Vermont, plus additional area south to the
extent of satellite imagery used in the study (Fig. 1).

Figure 1. Roadless evaluation study area (dark
gray). Dashed line is the Northern Forest boundary.

The original study used a combination of DeLorme road atlases and satellite imagery (30-meter
resolution Landsat Thematic Mapper [TM] and 20-meter resolution Indian Remote Sensing
[IRS]). The majority of Maine was covered by IRS imagery from the summer of 1997.
Vermont, New Hampshire and a small part of southwest Maine used TM imagery from 1996,
and a small part of southeastern Maine used 1998 IRS imagery.
Roadless areas were delineated by on-screen digitizing of boundaries against the satellite
imagery. DeLorme atlas maps were used as a comparison to assist with the identification and
classification of roads. Boundaries were drawn along roads and around the edges of cleared or
developed areas. Boundaries were drawn to also exclude additional areas classified as cleared in
a time series of satellite imagery extending back to 1973.
Roads were considered significant enough to affect delineation if they either 1) were clearly
visible on the satellite images, or 2) were designated as improved roads in the DeLorme atlases.
These latter roads were always distinguishable on the imagery, though sometimes they were only
marginally visible. Roads designated as “unimproved roads” or “trails” in the atlas were not
considered if they could not be clearly distinguished on the imagery. (However, many of these
roads were visible and were included.)
A complete list of the criteria used to delineate these areas is included as Appendix A. For
further details on the delineation of these areas, as well as caveats regarding their interpretation,
please consult the original study report.

Updated inventory (1997 revision and 2000)
The primary data source used for updating the roadless area inventory was SAT10 satellite
imagery obtained from DeLorme Publishing Company1. SAT10 is 10-meter resolution natural
color satellite imagery derived from merging SPOT 10-meter panchromatic and Landsat 30meter multi-spectral scenes. The company indicates that most of the data used in creating the
images is from 2000 and/or 2001, though the exact date for any particular area is not available.
However, the data should provide a span of 3 to 4 years between the original and the updated
inventory for most areas.
In addition to the updated imagery, updated DeLorme road atlases for Maine (2002) and
Vermont (2000) were also used a check on the location and classification of roads.
The Sat10 imagery is not compatible with the ArcView software used in the original inventory,
so the boundaries of the original roadless areas were imported to the XMap software provided
with the Sat10 imagery. All roads and recently cleared areas present within these areas were
digitized on screen. These features were then imported back to ArcView and the boundaries of
the roadless areas were adjusted to exclude them according to the same criteria used in the
original study.
Because the 2000 DeLorme imagery has higher resolution than the original TM and IRS
imagery, some features visible on the newer imagery were most likely present at the time of the
original inventory, but were not distinct enough on the older imagery to be considered in the
delineation of the original areas. Because of this, the original source data was re-examined to
determine if features affecting roadless area delineation were in fact present in 1997. Additional
data not available at the time of the original inventory (primarily digital orthophoto quads from
the early to mid-1990s) was also examined. If it could be determined that a feature was in fact
present at the time of the original inventory, the boundaries of the original area were adjusted to
reflect its presence.
The inventory was designed to identify the largest areas of contiguous unfragmented forest, and
thus excluded areas that had recently been cleared (primarily by timber harvesting). At some
point cleared areas along the edges of roadless areas will regrow to the point at which they
should be considered for re-inclusion into the area. The question of how mature forests should
be before they are once again considered part of a roadless area has no clear answer. We have
taken our guidance from the Maine Council on Sustainable Forest Management (1996), which
defined “relatively mature stands” as those at least 40 feet high or 40 years old. The satellite
imagery used to identify cleared areas dates back to 1973, and clearly shows areas that were
cleared back to the late 1960s. The oldest areas excluded from roadless areas would be between
35 and 40 years old at the time of the 2000 inventory, and thus would fall just short of this
guideline. Based on this, we have not attempted to incorporate these stands into the 2000
roadless areas. However, if this inventory is updated again it would be appropriate to do this.
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Updated inventory (2004 - Maine only)
The Maine Office of GIS recently released a new high-resolution (5-meter) land cover data set2.
The land cover data was developed primarily from Landsat Thematic Mapper imagery from
1999 to 2001 as part of the National Land Cover Dataset program. The data was then refined
and updated using SPOT 5 imagery from the spring and summer of 2004.
Because the 2004 source imagery used to develop this data was not available, detailed changes to
roadless areas could not be delineated consistent with the criteria previously used. However,
roadless areas could be examined to determine if recent impacts were present that would affect
their delineation.
Because of its high resolution, the land cover data delineates roads as a specific land cover class.
Within the study area, many gravel woods roads are clearly delineated. Other roads are clearly
evident as linear features though they may be designated as other land cover classes. The
delineation of roads in this dataset is conservative, as many roads clearly visible on the Delorme
SAT10 imagery are not evident in the land cover data.
The land cover data also includes several classes indicating recent harvests, including Clearcut,
Forest Regeneration, Heavy Partial Harvest, and Light Partial Harvest. This information was
examined to see if they might indicate forest clearing or road construction activity that could
affect roadless area delineation. However, these classes were not considered definitive evidence
of effects to roadless areas, since without the source imagery it could not be determined how
they correlated with areas of forest clearing that should be eliminated from roadless areas. In
addition, these classes were not considered accurate enough to be used for this purpose; several
instances were noted where large expanses of Forest Regeneration or Heavy Partial Harvest were
present in lands that were unlikely to have undergone harvesting, or where they clearly were
natural features misclassified as harvest areas.
Based on this examination, roadless areas from the 2000 inventory were assigned to one of four
classes relative to the degree of recent impact:
Slight: No evidence of new road construction is visible; possible limited forest clearing
around the periphery; minimal reduction in size.
Moderate: Some evidence of new road construction or possible forest clearing is visible;
some reduction in size is likely but the core of area remains unaffected.
Severe: Evidence of new road construction or possible forest clearing is visible across
large parts of area; significant reduction is size is likely but there is insufficient evidence
to clearly determine that area would be eliminated.
Eliminated: Evidence of extensive new road construction is present; the area would
clearly be eliminated from the inventory.
2

Metadata for this dataset is available at http://megisims.state.me.us/metadata/melcd.htm.

RESULTS AND DISCUSSION
Revision of the Original 1997 Inventory
Re-examination of the originally delineated areas based on the higher resolution imagery resulted
in decrease in total roadless acreage of about 3%. Four areas were eliminated from the
inventory, two were split into two smaller areas, and many others were decreased in size. While
most of the reductions were relatively minor, seventeen areas were reduced by 10% or more.
Four areas were expanded, generally because natural features had been misinterpreted as human
impacts. In addition, two area were added; these had been inadvertently omitted from the 1997
inventory due to haze in the 1997 satellite imagery. The revised 1997 inventory now
encompasses 137 areas totaling 2,383,032 acres (10.3% of the study area), down from the
original 137 areas encompassing 2,455,851 acres.
For all areas, the density of interior dead end roads was less than 0.5 miles/1,000 acres. This is
the maximum density allowed by the U.S. Forest Service in the delineation of roadless areas on
National Forest lands.
Updated Inventory (2000)
The updated inventory clearly shows the results of the on-going construction of the modern
forest access road network on commercial forest lands. In just the short period between the
inventories, the number of roadless areas declined from 137 to 121, and the total area declined
from 2,383,032 to 1,999,670 acres – a loss of over 383,000 acres or 16% of the total roadless
area (Map 1). Roadless areas in 2000 encompassed about 8.7% of the study area.
Of the original 137 areas:
-

29 were unchanged.
38 decreased in size by less than 5%.
21 decreased in size by 5 to 20%.
29 decreased in size by more than 20%.
2 were split into two smaller areas.
18 were eliminated completely.

Of the eighteen areas that were eliminated, none were larger than 10,000 acres in size. In some
cases new road construction and forest clearing affected large parts of the area (Fig. 2). In other
cases only part of the area was affected but the remaining area was too small to be retained.
Significant changes in the roadless inventory were limited to Maine (Table 1). While New
Hampshire and Vermont had no areas eliminated and minimal loss of roadless acreage, Maine
had a net loss of 16 areas and 27% of total acreage. Several factors contributed to this pattern.
In New Hampshire, 88% of the 1997 roadless acreage lay on public land, much of which is
maintained as natural area under existing management plans. In addition, New Hampshire and
Vermont have both more rugged topography and a longer history of settlement and timber
harvesting. Much of the area in these states that is likely to be roaded has already been roaded,

whereas in Maine some of the more remote commercial timber lands are still undergoing the
initial road-building following the end of river-based log transport.
Table 1. Changes in number and extent of roadless areas between the two inventories.
1997 inventory
# of
Total
Median
areas
acreage
size
Maine
New Hampshire
Vermont
Total

88
21
28
137

1,376,968
587,565
418,499
2,383,032

9,703
16,571
11,688
10,179

2000 inventory
# of
Total
Median
areas
acreage
size
72
21
28
121

1,010,512
580,472
408,686
1,999,670

8,126
16,288
11,688
9,572

% area
lost
27%
1%
2%
16%

Of the fifteen largest roadless areas in the 1997 inventory, fourteen remained in the top fifteen in
2000-2001 (Table 2). However, six had lost at least 10% of their area, and the size of the
fifteenth largest area had decreased from about 32,000 acres to about 28,000 acres. The largest
area, centered on Baxter State Park, had decreased in size by about 12% due to extensive
roadbuilding on private lands east of the park. The next four largest areas (as well as two others)
lie within the White Mountain National Forest, and these areas saw little change.
Table 2. The fifteen largest roadless areas in the 1997 and 2000 inventories.

Name

State

1997 inventory
% public
Area
Rank
land
(acres)

2000 inventory
Area
Rank (acres)

% of area
lost

Baxter State Park
(Mount Katahdin)

ME

1

70%

192,271

1

170,031

12%

Pemigewasset

NH

2

99%

122,676

2

122,154

<1%

Sandwich Range

NH

3

98%

75,069

3

73,412

2%

Wild River

NH

4

97%

71,758

4

71,658

<1%

Presidential-Dry River

NH

5

97%

51,555

5

51,121

<1%

Deboullie Lakes*

ME

6

30%

49,700

13

30,071

39%

Baxter State Park
(Grand Lake Matagamon)

ME

7

78%

49,045

11

37,075

24%

Mahoosuc Range

ME/NH

8

33%

47,618

6

44,201

7%

Debsconeag Lakes

ME

9

27%

46,338

7

41,686

10%

Carr Mountain

NH

10

85%

41,166

8

40,531

2%

Mount Mansfield

VT

11

61%

40,577

10

40,284

<1%

Kilkenny

NH

12

88%

40,521

9

40,444

<1%

Camel's Hump

VT

13

60%

36,643

12

36,583

<1%

Maine - Quebec boundary
(Frontier Forest)*

ME

14

0%

36,148

24

21,495

41%

Saddleback Mountain

ME

15

43%

32,053

15

28,350

12%

Worcester Mountains

VT

17

48%

29,054

14

28,973

<1%

*These two areas were each split into two smaller areas. The figures for 2000 represent only the larger of the two.

The largest change came on the two areas with the lowest proportion of public land in the 1997
inventory; each was split into two smaller areas. The only area that dropped out of the top
fifteen, in the Frontier Forest along the Maine-Quebec border, was the only one of the original
top fifteen that lay entirely on private land. The largest decrease in an area lying primarily on
public land was in the northern part of Baxter State Park (Grand Lake Matagamon area), and was
accounted for by the expansion of the road network in the eastern portion of the Baxter State
Park Scientific Management Area.
The original inventory report noted that roadless areas were disproportionately concentrated on
public lands and on less accessible higher elevations and steeper slopes. The loss of roadless
areas from more accessible lower elevation private lands has made these patterns even more
prominent.
Publicly-owned lands make up about 9.8% of the total study area3. Of the 1997 inventoried
areas, 46% of the total area lay on public land. By the 2000 inventory this figure had increased
to 53%. Of roadless area lost between the two inventories only 7.5% lay on public land, with
over one-third of this accounted for by the Baxter Scientific Management Area.
The concentration of roadless areas at higher elevations has also increased (Table 3). While only
6% of the study area lies above 2100 feet, 35% of the 2000 roadless areas lie above this
elevation, an increase from the 30% in the 1997 inventory. In 2000, 15% of roadless area lay
above 2700’ as compared to just 2% of the total study area. The roadless area that was lost was
disproportionately concentrated in the more accessible areas between 600 and 1800 feet.
Table 3. Distribution of the study area and 1997 and 2000
roadless areas by elevation.

3

Elevation
range (feet)

Study
area

1997
roadless
areas

2000
roadless
areas

% of lost
area

0 - 300

15%

2%

2%

0%

301 - 600

19%

4%

4%

7%

601 - 900

15%

8%

6%

14%

901 - 1200

18%

14%

11%

30%

1201 - 1500

15%

16%

15%

21%

1501 - 1800

8%

13%

13%

15%

1801 - 2100

5%

13%

14%

7%

2101 - 2400

2%

9%

10%

3%

2401 - 2700

2%

9%

10%

2%

>2700

2%

12%

15%

1%

The figures presented here represent the current extent of public lands. Some of these lands were added after the
periods covered by the two inventories. Current public lands were used to provide a consistent basis for
comparison, and no attempt was made to determine when new public lands were acquired relative to the inventory
periods. These recently-acquired lands represent a small part of the total and their inclusion or exclusion would not
significantly affect the results.

Roadless areas are also increasingly concentrated on steeper slopes (Table 4). While slopes
above 25% account for just 4% of the study area, they encompass 24% of the 2000 roadless
acreage, up from 21% in 1997. Flat ground (less than 8% slope) makes up 70% of the study
area, but just one-quarter of the 2000 roadless acreage lies on flat ground (down from about onethird in 1997).
Table 4. Distribution of the study area and 1997 and 2000
roadless areas by slope.
Slope class

Study
area

1997
roadless
areas

2000
roadless
areas

% of lost
area

<3%

43%

16%

13%

30%

3 - 8%

27%

16%

13%

29%

8 - 15%

17%

22%

22%

23%

15 - 25%

9%

25%

28%

13%

25 - 35%

3%

13%

15%

4%

35 - 60%

1%

7%

8%

1%

>60%

0%

1%

1%

0%

Risk to Remaining Roadless Areas
The roadless areas in the 2000 inventory were examined to determine their risk of future
reduction in size or elimination. Areas were assigned to one of three risk categories:
Low risk - Area lies predominantly on public or private conservation land, with a significant
proportion reserved from harvesting through permanent designation or management plan;
future reduction in area is likely to be relatively limited.
Moderate risk - Through a combination of conservation ownership and topography a core
portion of the area is likely to remain intact, though moderate to significant reduction in
size (15% or more) could occur.
High risk - Majority of the area lies on accessible private land; continued timber management or
development potential creates a significant possibility that the area will be eliminated.
This assessment is inherently uncertain. Two areas in particular present the greatest difficulty in
determining the likely future of these areas:
-

The potential for future roadbuilding and timber management activity on public lands not
in permanent or designated reserve status.
The potential for roadbuilding, timber management and/or development on private lands
of moderately steep slope (15 to 35%). This was particularly difficult to assess in
Vermont.

Despite these uncertainties, it seems very likely that the roadless inventory across the region will
continue to shrink (and almost certainly has already declined in the years since the 2000
inventory). Only eighteen areas, constituting less than one-third of total roadless area, were
considered to be at low risk (Table 5, Map 2). These areas are located on larger public or private
conservation ownerships, with over half of them on the White Mountain National Forest. Half of
the areas were considered to be at high risk, though because these are generally smaller they
constitute only about one-quarter of the total acreage. The largest area (constituting the bulk of
Baxter State Park) was considered to be at moderate risk. Of this 170,000-acre area, about
134,000 acres actually lie within the park, with the potential for protection of an additional 6,000
acres through a conservation purchase currently being negotiated. That leaves about 30,000
acres at risk (some of which has been lost subsequent to 2000, based on the 2004 update
described below).
Table 5. Assessment of risk of loss of roadless areas.
Low risk

Moderate risk

High risk

State

Number
of areas

Percent
Of area

Number
of areas

Percent
Of area

Number
of areas

Percent
Of area

Maine

5

14%

24

49%

43

37%

New Hampshire

12

77%

6

19%

3

4%

Vermont

1

7%

13

62%

14

32%

Total

18

31%

43

43%

60

26%

Roadless areas in Maine are the least secure because many of them are located on private
commercial timber ownerships where roadbuilding continues at a rapid pace. Areas in New
Hampshire are the most secure because of the high proportion of these areas on large public
lands. In Vermont, nearly two-thirds of the roadless acreage is at moderate risk; many of these
areas have a core on public land but extend on to adjacent private lands.
Updated Inventory (2004 - Maine only)
Examination of the new Maine land cover data showed that the loss of roadless areas in the state
continued between 2000 and 2004 (Map 3). Based on the impact classes described earlier, of the
72 roadless areas in the state (encompassing 1,010,512 acres):
•
•
•

•

48 areas totalling about 483,000 acres (48% of the state’s total) showed slight impact.
20 areas totalling about 356,000 acres (35% of the state’s total) showed moderate
impact. These areas were reduced in size somewhat but the major core of the area
remained unaffected by recent activity.
8 areas totalling about 110,000 acres (10% of the state’s total) showed severe impact.
These areas showed evidence of new road construction across significant parts of the
area. They most likely would be reduced in size considerably and many may have
been eliminated, though this could not be determined conclusively from the land
cover data.
10 areas totalling about 66,000 acres (7% of the state’s total) were clearly eliminated
(Fig. 3).

The roadless areas that were elimated were relatively small, scattered, and almost totally on
private lands. None were larger than 10,000 acres. All of the roadless areas that were eliminated
or were severely impacted were in the high risk category. In contrast, most of the areas that were
considered to be at low or moderate risk had only slight impacts with a few having moderate
impacts.
The rate of loss between 2000 and 2004 was considerably slower than from 1997 to 2000. This
may be because there were fewer roadless areas remaining to be affected, and those that
remained may include a greater proportion of inaccessible or inoperable land. However, nearly
one-quarter of the remaining roadless area across the region remain at high risk of loss.

RECENT CONSERVATION OF ROADLESS AREAS
Since 1997 (the time of the original inventory), over half a million acres in the study area have
been conserved through fee purchase by state or federal agencies or private non-profit
conservation organizations. These tracts have included about 80,000 acres of roadless area
delineated in the 2000 inventory. About 14% of these conservation purchases were mapped as
roadless – a somewhat higher proportion than for the study area as a whole. However, for the
most part conservation of roadless areas has been a peripheral benefit rather than a major focus
of conservation purchases. Whether the roadless areas will be maintained on these ownerships
remains to be seen, though in most cases the management of these areas is likely to limit future
road construction.
The most significant conservation purchase as related to roadless area protection has been the
Nature Conservancy’s acquisition of the Debsconeag Lakes property. This transaction protected
the bulk of the Debsconeag Lakes roadless area as an ecological reserve; the remainder of the
roadless area lies with the reserve portion of the state’s Nahmakanta Unit. Other recent
conservation transactions that encompass at least 1,000 acres of roadless area include:
-

Atlas Timberlands Partnership (The Nature Conservancy/Vermont Land Trust)
Castle in the Clouds (Lakes Region Conservation Trust)
Katahdin Iron Works (Appalachian Mountain Club)
Jay State Forest (Black Falls tract) (Vermont Agency of Natural Resources)
Tumbledown Mountain (Maine Bureau of Parks and Lands)
Connecticut Lakes Headwaters (NH Department of Fish and Game)
Baxter State Park addition, southern boundary (Baxter State Park Authority)
Farm Cove (Down East Lakes Land Trust)
Appalachian Trail, Saddleback Mountain (U.S. National Park Service)
Mount Abraham (Trust for Appalachian Trail Lands/Maine Bureau of Parks and Lands)

Many of the largest recent conservation purchases (including TNC’s St. John River project,
Maine’s Seboomook Lake Unit, U.S. Fish and Wildlife Service’s Nulhegan Unit of the Conte
National Wildlife Refuge, and Vermont’s West Mountain Unit) contain no mapped roadless area.
However, large conservation properties such as these present the best opportunity to restore an

additional component of roadless area to the region, and some (including TNC’s St. John and
Bunnell Preserve projects, AMC’s Katahdin Iron Works project, New Hampshire’s Connecticut
Lakes Headwaters and Vermont’s West Mountain Unit) have already incorporated this goal into
their management plans, either explicitly or as a consequence of the designation of ecological
reserves.

CONCLUSION
The report on the 1997 inventory stated, “It is likely that within 20 years most of the roadless
areas identified on private commercial timberlands will be gone or greatly reduced in size.” The
updated inventory clearly shows that this process has been proceeding at a rapid pace. The
assessment of risk to these areas indicates that loss of roadless areas is likely to continue into the
foreseeable future. Without additional efforts to conserve these areas, it is possible that the
extent of roadless areas across the region could decline by perhaps an additional one-quarter,
leaving roadless areas limited to conservation lands that expressly seek to maintain these areas,
as well as large wetlands, steep slopes and high mountain areas unsuitable for timber
management or development. Purchases of larger properties for conservation by public agencies
or private conservation organizations can lead to the restoration of large roadless areas, as
happened after the last round of large-scale conservation a century ago, and as is occurring on
many large recently-acquired properties.
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APPENDIX A
Criteria used in delineation of roadless areas (from Publicover and Poppenwimer 2002):
•

•
•
•

•

•

•
•
•

Roads were considered significant enough to affect delineation if they either 1) were clearly
visible on the satellite images, or 2) were designated as improved roads in the DeLorme
atlases. These latter roads were always distinguishable on the imagery, though sometimes
they were only marginally visible. Roads designated as “unimproved roads” or “trails” in the
atlas were not considered if they could not be readily distinguished on the imagery.
However, most unimproved roads were visible.
Railroad and transmission line corridors were considered to be roads.
Boundaries were drawn to exclude areas of obvious development or recent harvesting on the
1996-98 imagery, as well as areas shown as having been cleared in the historical data (a time
series of satellite images going back to 1973).
Boundaries were not drawn to exclude dead-end roads intruding into designated areas.
However, these roads were “cherry-stemmed” out of the areas during the final buffering
process (see below). The roads were included when calculating statistics for interior road
density. The maximum allowable density of dead-end interior roads was arbitrarily set at 0.2
km/km2 (0.12 mi/mi2).
Where several dead-end roads were in close proximity, boundaries were drawn to exclude
them as a group, rather than individually cherry-stemming them. These roads were thus not
included in interior road density calculations. Generally roads closer than 1 kilometer were
collectively excluded, though the decision was subjective based on the length and
arrangement of the roads.
Lakes were included within roadless areas if the great majority of their shoreline was
roadless and including them did not create narrow strips of included land between roads and
lakeshores. Where roads lay in close proximity to a significant portion of a lake’s shoreline,
the boundary was drawn along the roadless shoreline but the lake itself was excluded.
Rivers were not considered as boundaries.
“Bottlenecks” (i.e., the distance between opposite edges of an area, or between the ends of
interior dead-end roads and area boundaries) of less than 1 kilometer were not allowed.
For final boundary delineation, bounding and interior roads, as well as cleared and developed
areas, were buffered by 100 meters to account for edge effects and potential unseen
development along the roads. Bounding lakeshores were not buffered. The 2,000 hectare
minimum size was determined on the area remaining after buffering.

Map 1. Distribution of roadless areas across northern Vermont, New Hampshire and Maine and roadless area lost between the 1997
and 2000 inventories.

Figure 2. A 5,100-acre roadless area in northern Maine eliminated due to extensive road construction and forest
clearing between 1997 and 2000. Upper image is 20-meter resolution IRS satellite image from 1997; lower
image is 10-meter resolution DeLorme SAT10 image from 2000.

Map 2. Risk to roadless areas of future elimination or loss of area due to additional road construction or forest clearing. Risk
assessment was based on ownership, management status and topographic factors.

Map 3. Estimated impact to roadless areas in the 2000 inventory from 2000 to 2004, based on examination of
new land cover data for the state of Maine.

Figure 3. A 9,000-acre roadless area in northwest Maine eliminated by new road construction between 2000 and 2004. Base image on the left is
DeLorme SAT10 satellite image from 2000. Black lines on the right are areas classified as roads in new Maine land cover data, based on satellite
imagery from 2004.

