Reading the Landscape:
Inference of Historic Land Use
in Vermont Forests
by Robert M. Sanford, Thomas W. Neumann, and Gary F. Salmon

Introduction
Archaeologists and others can use a cost-effective and nonintrusive method to "read the landscape" for cultural
resource assessments or to simply understand more about
local history. Successional stages of vegetative communities can indicate the duration and nature of past land-use in
Vermont. The growth characteristics and structure of a
plant community reflect how the land was initially used
and what occurred after that use ended. Vegetation around
cultural features such as cellar holes can be compared and
contrasted with a vegetative community to yield further
information. This method gives a quick, initial sense of the
landscape and can help verify or supplement historical
records and other sources.
This paper summarizes five general starting points of
change to the original forests of Vermont: (1) cut-over
land, (2) bared or stripped land, (3) pasture, (4) plowed
cropland, and (5) structure sites. Lightly-logged land
(trees selectively harvested, leaving most of the forest
intact) represents the closest approximation to ideal forest
succession. If undisturbed over many years, few cultural
clues will remain within the plant community. However,
the response of a forest to more severe land-use changes,
such as those mentioned above, may result in a different
forest community. The product is a changed vegetative
pattern along with the cultural remnants that caused it.

Successional

Stages

Patterns in the succession of vegetative communities have
long been used to help ecologists, foresters and others to
interpret previous land-use and to predict types of future
plant communities.
Alterations to succession paths and
patterns can be related to human activities and, as such,
leave "signatures" in the subsequent plant community, a
feature chronicled by Watts (1975). For comparison, we
need to know what the stages of succession and eventual
outcome would be without direct human influence.

Forest succession as "stages towards a climax vegetation
community" is a somewhat loose concept. Accordingly, it
has been criticized due to its implicit deterministic nature
and the difficulty of accounting for all the complex variables that interact on a plant community (Drury and Nisbet
1973). For example, we know that in areas with forests the
latest successional stage will always be composed of trees
that are shade-tolerant when young, but there will be much
variety in the identity and abundance of different species in
different sites within a region (Spurr 1964). This variation
need not concern us if we recognize this change and use
locally-based successional stages as broad indicators of
past land-use. The degree of change from human influence
is potentially much greater than natural variation in succession, making succession a useful and accurate recorder of
cultural influences. As such, succession interpretation is an
important method for cultural resource assessment
(Neumann and Sanford 1987).
Plant associations during succession are based on size of
the dominant plants, rate of growth, shade tolerance, complexity of the existing community, proximity of seed
sources, and soil conditions at the point of disturbance that
started the successional pattern. Successional plant communities are fortuitous (rather than predetermined) associations of species whose presence is influenced by how the
landscape was used prior to abandonment.
Drury and
Nisbet describe succession as "temporal sequences on one
site with climate and physiography relatively stable"
(1973:335). This definition is useful for cultural resource
assessment. However, some assessment reports discuss
landscape alterations but omit successional stages.
Our focus in using successional stages is to help understand
the historical period in Vermont. This use could be greatly expanded.
Native American cultural practices had
already significantly changed the plant communities prior
to European contact, particularly through cultivation and
the use of fire in clearing land (Haviland and Power 1994,
Cronan 1983). Large-scale external factors (e.g., acid rain)
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Figure 1. Schematic diagram showing progression of successional stages for five land use classes. The amount of energy needed to alter and then maintain the land increases as the top of the figure is approached. Note that only major
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lia), 300-400 years; sugar maple (Acer saccharum), 200300 years; and yellow beech (Betula alleghaniensis), 150200 years. Consequently, most vegetation in Vermont
reflects the land's historical-period use.

also act on plant communities. These factors are byproducts of the Industrial Revolution, and not necessarily the
consequence of local activity. Hence, interpreting vegetation should be only one of many tools in assessing local
history as reflected in environmental settings.

Estimating the age of trees is important. A core sample
would provide the most accuracy, but a quick, general idea
of age can be obtained by knowing and applying general
growth characteristics. For example, shade-tolerant trees
like sugar maple grown in a relatively open setting will be
roughly as old in years as their diameters are in centimeters
when measured at 1.2 meters above the ground (diameter at
breast height or dbh). This approximation also applies to
aspens in a closed canopy and various spruces (Picea spp.)
in yard settings. Willows (Salix spp.) will tend to be half as
old as their dbh expressed in centimeters. Mature closed
canopy hardwoods are more likely to be about twice as old
as their diameters expressed in centimeters. Thus, a 30 em
(dbh) aspen is generally 25-35 years old, a 90 em sugar
maple growing along a country land is roughly 85-100
years old, while a 90 em willow is often no more than 50
years old.

Common Successional Series
Successional cases can be arranged in the order of the
amount of energy expended per unit area to modify and
maintain the environmental setting prior to its abandonment (Figure 1). Each case has a number of characteristics
that, taken together, provide a guide for field analysis of
what stage exists at a particular site.
1. Cut-over

Land

Virtually all of the northern hardwood and mixed hardwood-softwood forests in Vermont were cleared prior to
the 1880s to satisfy an expanding agricultural base. Since
that time Vermont's forests have continually reclaimed the
landscape upon the abandonment of farmland. This "second growth" forest now provides the basis of comparison
for past land uses. A few small, scattered examples of
"original" forest survive, providing some evidence of the
true size and composition of trees in the early landscape
(e.g., The Cape in Goshen; see the Vermont Natural Areas
Registry for a complete list). The majority of trees in
forests today are between 50 to 150 years old, well below
the maximum ages of tree species that occurred in the early
forest communities (Harlow and Harrar 1969, Braun
1950): oak (Quercus spp.), 200-600 years; eastern hemlock
(Tsuga canadensis), 500-900 years; white pine (Pinus
strobus), 200-450 years; American beech (Fagus grandifo-

In areas where timber has been harvested and the land
allowed to revert naturally, forest regeneration follows patterns set out for the particular region based on environmental factors of climate, soil type, and soil moisture. The
shade tolerance of the existing stand and any present or
potential regeneration at the time of cutting will also affect
general regeneration patterns, including species composition. The intensity of cutting practices varies from light,
selective cutting done infrequently over long periods of
time to clear-cutting and the resultant complete regeneration. Whatever the intensity, there will be a strong effect
Figure 2 . This "clear cut by
default" was the result of an
early snow storm in 1987 that
devastated an entire pine
plantation. All pine was harvested, and the result is hardwood forest replacing this
Shewsbury site. Stumps are
the evidence of the clear cut,
and a mixture of mostly red
maple and residual spruce
and scattered hardwood not
affected by the storm are the
result.
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Figure 3. Dense clear cut,
about 10 years old. The most
obvious result is the stumps
and crowded young aspen,
ash, and white birch. This
stand in Castleton had been
an aspen stand and was cut
to regenerate aspen as a
stand component.

Figure 4. Bared land like this
gravel pit leave little available mineral soils and lots of
subsoil and a dry site to
boot. The result is aggressive
tree species, including paper
birch, aspen, and white pine,
that can tolerate harsh, low
fertile environments. Bared
land in Pittsford.

practice more closely approximates the original mixtures
and sizes of northern hardwoods found in early Vermont.
One reason for this similarity might be that the original
mixtures and sizes of the trees in the early forest were
influenced by blow-down and other natural occurrences
that thin out the stand.

on the regeneration pattern.
Infrequent cuttings over long periods of time result in
forests with greater ranges in tree diameters, smaller ranges
in number of species, and less degrees of shade intolerance
than any other type of cutting practice. The many thousands of acres of northern hardwood forest composed
mostly of sugar maple, beech, and yellow birch found
today are the result of this type of infrequent cuttings carried on over the last century and a half. The result of this

Higher intensity cuts, which remove much more of the
canopy and allow more sunlight to the forest floor, often
result in an entirely different vegetative pattern. When
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areas of white pine or spruce were harvested for lumber
there was often little advance regeneration present due to
the amount of shade on the forest floor. These conifers
were on soils that had originally supported hardwoods, and
the new, large amounts of sunshine let in by heavy cutting
of these stands often result in the conversion to a hardwood
forest, beginning with the shade-intolerant species (aspen,
birch, and red maple (Acer rubrumy or a mixed hardwoodsoftwood site (same hardwood species but interspersed
with softwood species of the residual stand). The seed production patterns also influence the hardwood population on
these sites. Forests that evolve from high-intensity cutting
are often two-aged stands composed of residual large trees
and the regenerating forest (Figure 2) and do not contain
the more even distribution of diameters and tree sizes
found in stands treated less intensively.
After a forest has been completely harvested (clear-cut),
the new forest usually arises as a result of advanced regeneration, sprouting, or seed sources from adjacent areas and
seeds that have remained viable on the site (e.g., pin cherry). Forests resulting from clear-cuts can be mixtures of
northern hardwoods and pioneer species of pin cherry
(Prunus pensylvanica) and striped maple (Acer pensylvanicum) mixed in with sugar maple, yellow birch, and beech.
Forests also can be pure stands of pioneer species (aspen,
white birch, white pine), or some combination of these
species. Regeneration from clear-cuts will result in an
even-aged forest that will continue to evolve in a uniform
manner, with pioneer species yielding to more shade-tolerant species over time. Trees in a fully-stocked regenerating forest show the characteristics of closed canopy

Figure 5 (above). Pure stands of paper birch on steep
slopes are sure indicators of a past forest fire. Fire
burned off the litter layer and provided exposed mineral
soil for light seeds like paper birch to germinate. Results
of fire are often pure stands of paper birch like this stand
in Mendon. This is an example of bared land.

Figure 6 (right). This pasture
has a dense cover of juniper and
a widely scattered cover of
maples. The juniper is preventing the establishment of trees
and thus slowing the process of
conversion to forest. The continuing application of seed from
adjacent forest land will win out
in the end, but the juniper will
be a persistent inhabitant for
many years. The resulting forest
will have many scattered trees
with open crowns mixed in with
the trees that finally invade
when the juniper succumbs to
competition.
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direct evidence in addition to changes in the vegetative pattern. This evidence is usually in the form of stumps, log
roads and landings, and lumber camp sites. Under certain
conditions, some stumps may last 50 years, enabling a tract

growth: straight boles with branching restricted to the top
fifth of the tree (Figure 3).
Logged-over areas, whatever the degree of logging, leave

Figure 7 (top photo). As open
land was abandoned, the first
areas to become treed were
those adjacent to forest land.
The continued source of seed,
plus the shade which helped
minimize the harshness of the
open grassland, insured a constant effort at seedling establishment. The result is a slow
establishment of trees across
the open land. If open land was
not maintained for several
years with this process established, it was often allowed to
continue by farmers who did
not want to reclaim the edges
and simply maintained the
remaining open land. In either
case, over time the result is forest establishment, at
first by observable tree size differences across the
opening and then by a forest absent of this characteristic.

Figure 8 (right). This open grown pasture maple in
Castleton has many new neighbors. A hardwood
forest has become established underneath and
around it as animals were removed. Over time the
large trees will get larger, but so will the new ones.
As the new ones grow they will continue to exhibit
the tall narrow crowns characteristic of new crowded forest, and the old one will continue to grow
until it is "caught" by its neighbors and falls from
the stand because of age and competition.
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Figure 9. A meadow in
Rutland Town covered in
raspberries. Some aspen is
coming in through the berries,
and all trees at first will be
widely scattered and open
crowned.

Figure 10. Stoney cropland
was often improved by collecting all the stone and piling it in a couple of places in
the field or along the edge of
it. The result was a pile of
stone, much like stripped or
bared land, that eventually
grew trees (white birch, pine,
aspen). As the cropland was
abandoned, the trees in the
stone pile were already larger, and the result over time is
a forest of uniform trees
established in the meadow
with a clump of larger trees
established in the middle of a
stone pile within them.

to contain evidence of more than one cutting. Logging
road systems can survive for many years. In general, they
differ from other forest roads because they tend to funnel
themselves inwardly and downhill toward one or more

length of the roadbed. Lumber camp sites may contain
remnants of tree species not common to the area (e.g.,
apple), in addition to cultural features.

common areas where the logs were concentrated (log land-

2. Bared or Stripped Land

ings). These landings may still be discernible. In areas of
heavy cutting, the exposed soil will sometimes cause the
abandoned logging road to completely seed into trees,
resulting in a young, dense stand of trees along much of the

Bared or stripped land in Vermont usually results from
large gravel pits, quarries, top-soil removal projects, borrow pits, severe fire sites, log landings, and other places
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Figure 11. An apple tree in a former pasture in Castleton
is now completely suppressed by fast growing forest of
aspen and white birch that was first occupied by the
apple, followed by the birch and aspen. The loser will be
the apple, and eventually the white birch and aspen will
be succeeded by shade tolerant northern hardwoods.

Figure 12. The presence of a non-native tree and a nearby opening should alert the viewer to a possible house
site. Even without the cellar hole, a black locust (or several at this site in Castleton) with a central opening occupied by raspberries should encourage the curious to look
for house parts. In fact, this is the site of a house that was
destroyed by fire and the cellar hole filled in.

where the ground was severely disturbed. Land that has
been bared or stripped generally follows a secondary succession path as do the other successional series summarized here. However, severe soil disturbance as may result
from a large, abandoned excavation site or an extremely
hot fire can start a primary succession path. For example,
the eighteenth-century destruction of the red spruce forest
atop Mt. Monadnock in southwestern New Hampshire triggered the following stages: moss meadow, aster-fireweed

difficult to distinguish from succession on a former plowed
field. If the A horizon has been severely disturbed or covered by non-A horizon fill, the succession will be more easily distinguished from that on abandoned cropland. The
presence of stumps should help to distinguish bared or
stripped land from logged land, unless the logging last
occurred 50 or more years ago. Logged land may also have
skid trails in which the top soil layer was bared, with a
resultant successional change.

meadow,

hairgrass

sedge

meadow,

willow-birch

thicket,

aspen forest, and spruce forest (Spurr 1964:185).

During the initial five years or so after the land is bared or
stripped, vegetation is dominated by goldenrod (Solidago
spp.), horseweed (Erigeron canadensis), Queen Anne's
lace (Daucus carota), chicory (Cichorium intybus), aster

Even if the ground has been severely disturbed it will still
receive vegetation after several decades that may make it
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Figure 13. This old foundation
in Castleton was near a road
and probably had what little
lawn available constantly
scraped and clawed at by a
road crew. The result is a
compacted, scraped, bared
land situation of very poor
quality: the perfect site for
sumac to become established.
A pure stand of sumac resulted. In the background is a
northern white cedar, one of
several planted as a wind
barrier to keep out the north
winds.

another, but this history is not always clearly discernable.
Prior use of land as pasture is recognizable if the land was
abandoned or if it later was converted to housing. The dominant vegetation in abandoned pastures changes from a
variety of grasses and forbs to grasses with a scattering of
seedlings avoided by cattle, e.g., hawthorns, (Crataegus
spp.) or juniper (Juniperous communis) (Figure 6). Sheep
are less discriminating and, when kept in large quantities,
will remove the woody, thorn-bearing plants, creating a
distinction between abandoned sheep pasture and abandoned cow pasture. After the animals are removed, widely spaced trees will grow from seed contributed by surrounding forests whose boundaries will creep across the
fence-lines (Figure 7). Eventually a full forest emerges.
Abandoned pasture also provides the sunlight for white
pine (and, in southern portions of Vermont, red cedar), to
move in among the hawthorn and juniper. Hardwoods such
as red maple, aspen and white birch will also move into the
newly abandoned pasture. In developed tracts, there may
still be groves of pine, hawthorns, and juniper at the fringes
of the landscaped areas; these indicate a former pasture.
Residential hillsides that still have grass and juniper may
also contain visible remnants of old cow paths.

(Aster spp.), raspberry (Rubrus odoratus), and grasses.
Depending on the proximity of seed sources and the degree
of soil disturbance, aspen, paper birch (Betula papyrifera),
white pine, sumac, and willow establish themselves in
clumps within a few years (Figure 4). However, pure paper
birch stands on the upper slopes of steep hillsides are pretty good indicators of fire influence (Figure 5). These
stands, once the fire-damaged trees have fallen over, exhibit the closed canopy descriptions associated with clear cuts.
Trees and shrubs regenerating on bared or stripped land
tend to remain in clumps. Trees exhibit closed-canopy
growth traits in the interior of their clumps and opengrowth traits about the edges. In places where the exposed
land or fill has a nutrient status equivalent to a typical B2
or C horizon, the mix of scattered, shrubs, and hardy pioneer plants may persist for decades. Quarry sites are a suitable place for this type of distribution to endure (Figure 5).
Severely disturbed land will often have exposed patches of
B-horizon material, berms, and scooped depressions, along
with buried cultural detritus. The vegetation community
can be used to estimate the extent of the disturbance and
the date it stopped. The age of trees growing on the fill or
in depressions helps date the disturbance. The composition, size and general tree health also reflect a response to
the disturbance.

The presence of thorn trees amid grasses and the presence
of widely scattered open-grown trees are both indicators of
old pasture. The open-growth trees often entered as an
expansion of an existing hedgerow or seeded-in under the
shade provided by the thorn trees. Once trees gain a
foothold, there is a slow process to forest establishment.
The resulting forest will contain the open-grown early

3. Pasture
The majority of Vermont has been pasture at one time or
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Figure 14. These two large
sugar maples were at each side
of a house in Castleton. The
maple on the right even has
crown one-sided to the south to
catch the sun and to lean away
from the nearby house that it
shaded. The forest is becoming
established in the shade of the
maples and will further obscure
the foundation still present at
this site.

invaders (Figure 8), the dense closed-canopy trees that
came later, and for a few years, the remnants of the thorn
trees. The age of invading trees helps indicate the date of
a pasture abandonment.
Pasture converted from cropland can be occasionally determined by the presence of a large, open-growth tree, such as
an apple, oak, maple or pine, standing well above the
encroaching hawthorns. This conversion is more likely to
occur on low-quality cropland that may still contain a fair
amount of rocks. The absence of rocks on up-land sites
indicates that the original cropland merited the effort of
their removal.

ing on the location, spruce. If tree establishment by aspen
or white birch occurs early after abandonment, the resultant
forest will be closed-canopy and even-aged, similar to that
resulting from a clear-cut. If the initial seres are characterized by goldenrod, aster, and such, the pattern will be more
similar to that established in pasture.

4. Cropland

Often there will be an older, open-growth tree somewhere
near the center of the field. These trees served as shade for
the farmer and draft animals. The boundary characteristics
will be similar to pasture land, including fence-lines,
hedgerows, and stone walls. A large pile of rocks is strong
evidence of a root crop (Figure 10). A transition ("stepup") between the edge of the plowed land and the foot or
so higher boundary of adjacent fields may still be visible.

Cropland is under different successional pressures than
either cleared land or pasture. A plowed field will establish a meadow after two years, which may be succeeded by
a pine, poplar sere. This pattern is true for more than just
root crops. A hay field will also go to meadow in two
years.

The apple crop may be discernable by remnant staggered or
patterned apple trees (Malus pumila), usually overtopped
by the encroaching forest stand (Figure 11). Residential
housing developments in former orchards usually contain
some surviving apple trees, which may resume producing,
due to the release from the over-story trees.

The initial seres are characterized by goldenrod, aster,
Queen Anne's lace, and, occasionally, horseweed and raspberry (Figure 9). Usually there are no more than a few
thorn trees, if any. In some areas an aspen or white birch
stand will become established five to ten years after abandonment and may well remain as the dominant vegetation
for the next several decades until replaced by more shadetolerant and longer-lived northern hardwoods, or, depend-

5. Structure Sites
Structure sites are characterized by both the arrangement
and type of plant communities present, in addition to the
cultural features themselves. Typically, a residential site
will have begun with one or more structure foundations of
some sort, a yard, a garden, and ornamental or orchard
trees. The larger, older ornamental trees may roughly cor-
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species represent particular periods of fashion.
Horse
chestnut (Aescu/us hippocastanum)
is an introduced
species that enjoyed a vogue as a shade tree in the nineteenth century. Catalpa (Catalpa speciosa) was a fashionable suburban tree in the 1920s, and some are occasionally
seen in Vermont. Lombardy poplar (Populus nigra, var.
italica), another introduced species, was often planted
along property lines, particularly in the 1950s. Thornless
honey locusts may represent rootings of fence posts taken
from old trees (old honey locust do not produce thorns).

respond with the date of the structure's construction. Nonornamental trees in the yard often correspond to the time of
abandonment. Cellar holes will often have trees in them
whose age can be estimated. Maple trees were commonly
planted in pairs (sometimes called "coffin" or "marriage"
trees) or rows to mark residential yards as well as rural
industrial or manufacturing sites (many 19th century businesses copied the style and appearance of residential
yards).
Succession over structure sites represents a reverse form of
an uneven-aged stand. Most of these sites will contain relatively few large yard trees (usually sugar maple, but sometimes white pine) combined with many smaller, early successional-stage trees such as poplar, cherry, along with
sumac. If originally planted, you may also see a black
locust hanging on or its offspring (Figure 12). Some berry
bushes may persist at remnant open-space boundaries.
Grasses are abundant until trees and shrubs take over the
yard area. A site at the boundary of forest and road may
have grasses, day lilies, and shrubs long after other sites
have succeeded to trees (Figure 13).

Additional site features are associated with the intentional
and unintentional landscaping accompanying the structure.
These features are familiar to archaeologists; especially
foundation platforms and depressions, fence lines, and road
alterations for driveways. Features associated with prior
vegetation may not be so apparent but can still be recognized. For example, there may be small, paired mounds
near a road, developed by the surface roots of large sugar
maples and left after the trees were removed.

Conclusion

Structure sites may have a few apple trees (possibly some
other fruits in the southern part of the state) and nut trees
such as butternut (Jug/ans cinerea). These trees may be
contrasted with any surviving yard trees to help date the
site.

Reading the landscape and interpreting its successional
stages provides a cost-effective and quick indicator of land
use history. The process acknowledges that humans are
part of the forest ecosystem and have left a record of the
past that will continue to affect the future.

The first 20 years of succession for structure sites are easy
to recognize. The introduced ornamental trees and shrubs
eventually give way to traditional New England plants and
trees (or some hardy plant invaders). However, a large
ornamental tree (locust, poplar or spruce) may persist for
decades. On exposed soil, especially if it has been disturbed, sumac and raspberry will quickly take over. The
yard, if relatively large and open, follows a sequence similar to that of pastures, although thorn trees are less likely to
be found. If the yard was small and contained large yard
trees, then the yard area will be occupied by the offspring
of the original yard trees along with whatever other tree
species were adjacent.

It takes a combination of art and science to read landscapes.
In addition to direct human action, many things influence
succession, including climate change and catastrophic disturbances. Regional and local variations in succession can
be large. There can be a risk in trying to read too much, but
if used properly, the results can give insight to the cultural
history of an environmental setting.
A summary of silviculture terms and issues in Vermont can
be found in McEvoy (1995). Brockman's (1968) guide to
trees and Peterson and McKinny's (1968) guide to wildflowers are good field references.
Watts' Master Tree
Finder (1985) fits easily in a shirt pocket. Johnson's The
Nature of Vermont (1980) provides a general view of
Vermont from a naturalist's perspective. North Woods by
Marchand (1987) gives an insightful description of environmental influences on northern and alpine forests. Farm
manuals such as Periam's The Home & Farm Manual
(1984) are useful in determining 19th century ideals for
orchard, crop, and farm configurations and material culture.

Initial successional trees are the most abundant and smallest. The distribution of trees, space, and vegetation tends
to be patterned. Fruit trees and isolated copses of sumac or
poplar flanked by large, open-growth, shade-tolerant trees
are all cultural clues. Asymmetrical crown development in
trees may indicate the former existence of an adjacent
structure (Figure 14). Introduced species such as yew
(Taxus spp.), cedar (Thuja spp. and Chamaecyparis spp.)
may be holdovers from foundation plantings. Some tree
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Peterson, R. T. and M. McKinny
1968 A Field Guide to Wildflowers of Northeastern and
Northcentral North America. Boston: Houghton Mifflin.
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