


Introduction: The evolution, description, and creation of the integrated forest inventory

Historical changes in forest management QhilosoQhy

The philosophy of resource management in the United States has changed drastically from
its beginnings in the late 19th century. Originally, Federally owned land was distributed freely to
citizens, encouraging them to pick up their belongings and move westward to seek their fortune.
Land management under the Homestead Act of 1862 was absent, and private use of lands was
almost completely unrestricted (Loomis 1993). The creation of the United States Forest Service
1905 began a philosophy of active land management. In an age of industrial expansion, managers
intervened in the rapid privatization of public lands, worried that the resources on them would
eventually be depleted if no action were taken (Loomis 1993).

In the post- World War II era, the nation found itself growing more interested in public
lands for their recreation value. "Increasingly in the 1950's and 1960's wilderness preservationists
[were] faced with the problem of too much popularity for wilderness. .." (Nash 1967:323) As
awareness of the public lands grew, so did the concern for how they were being managed. The
public and a faction of the scientific community became dissatisfied with the widespread logging
that occurred at the expense of wildlife habitat and wild lands used for recreation. The legislative
responses to this public and scientific discontent included the Multiple Use, Sustained Yield Act
(MUSY) of 1960 and the National Forest Management Act in 1976 (Loomis 1993). These acts
changed the mandate of the Forest Service from managing single, separate uses, to managing
multiple-uses on public lands in a way that would sustain their productivity over time. The types
of values in National Forests broadened to include outdoor recreation, wildlife, fisheries, and
wilderness.

Both of these management policies focused too much on achieving certain amounts of
forest uses at the expense of the resources themselves. "Emphasis on the use aspect of multiple
use can lead to unsustainable commodity production levels that jeopardize native species of flora
and fauna." (Wood 1994:7) As a result, forests have been overcut, and rangelands have been
overgrazed among other emerging problems. A new idea of forest management has evolved out of
the failures of the previous management philosophies.

The latest management philosophy, called ecosystem management, doesn't completely
discard the frameworks or values of the previous systems, but builds on them, adding a new
context to forest management. The novel element in this philosophy is its recognition of the actual
place forest uses occur- the ecosystem (Wood 1994). The rationale for focusing less on particular
uses and more on the environment where they occur is rather simple. The human uses and values
(recreation, timber, wilderness, etc.) are inseparable from the forests where they occur and if the
integrity of the forest (aquatic, grassland, etc.) ecosystem is compromised, so too are the uses that
depend on the forest. Another important addition of ecosystem management recognizes that
ecosystem boundaries overlap political and social boundaries. Consequently this framework
encourages cooperation among the people and the political institutions affected by management
decisions.

What we see is an evolution in management philosophy toward acknowledging the intrica-
cies of the land and the inherent interconnectedness of all managed resources within the ecologi-
cal, social, and political context of a certain place. As resource management philosophy exchanges
the view of the landscape as fragmented individual uses for one of forest uses as integrated and
inseparable from the forest out of which the originate, revised views ofhow to partition the
landscape into management units arise.
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Elements of an integrated forest inventory

Emerging thought in forestry has moved toward a model of management called "forest
zoning" which includes three types offorest management areas (Hunter 1990). First, forests of
special ecological significance or high biodiversity value are preserved. Second, high productivity
forests with no special ecological significance are managed in a way analogous to intensive agri-
culture, placing value on the lumber yield. Third, and most challenging, are the "working land-
scapes" which integrate both economic and ecological values on the same pieces ofland. This
third type, where multiple uses occur together, is much more widespread than the other two types
offorest (Poleman 1996a). It is therefore important to define a responsible management planning
process for these working landscapes that integrates different, and sometimes conflicting, values.

Poleman (1996a) identifies 5 stages of the forest management planning process: 1. deter-
mining objectives, 2. assessing current forest condition, 3. determining desired forest condition, 4.
designing and implementing a management plan, and 5. monitoring results of the management
plan. Of these five, this study focuses on the second, assessing current forest condition: the forest
inventory. It is an important step since a forest management plan designed without knowledge of a
forest's biological, ecological and physiographical character lacks a foundation on which to stand.

As management perspectives evolve, so must the types of information gathered in forest
inventories. Since management practices are tending toward the integration of various values,
forest inventories necessarily are shaped to inform this goal. This study explores a model of forest
inventory that informs integrated management in what Poleman (1996b) has termed an "integrated
forest inventory. "

An integrated inventory informs management by combining various values in a forest
ecosystem. "Integration implies more than just employing different approaches side by side; it is
the merging of objectives so that (1) information gathering activities inform both conservation and
commodity perspectives (and are therefore cost-effective), and (2) management prescriptions
promote both objectives simultaneously" (Poleman 1996a). In order to construct an integrated
inventory, one must choose which values to focus on, whether human use values or conservation
values. It is important to understand the components of a forest inventory before delving into
specific examples and then trying to construct an integrated inventory out of them.

The forest inventory

At the basis of any inventory is a value judgment ofwhat is important in a forest. Different
types of data are collected depending on the lens one chooses to look through. If timber is impor-
tant, then tree girth, height, and quality will be measured. If conservation of biological diversity is
the focus, then species composition and distribution will be emphasized.

Two tools are used to describe the forest. First is a classification system that draws bound-
aries around relatively homogenous patches of vegetation that recur across a landscape called
"landscape elements" (Poleman 1996a). The criteria for classification is commonly the dominant
vegetation, whether that means the plants that dominate the canopy, or are the most abundant in
non-forest ecosystems (Noss 1987). Bailey (1996: 1) summarizes the purpose of this tool well
"Land classification is the process of arranging or ordering information about land units so we can
better understand their similarities and relationships." It can give context to an individual tract of
forest within a larger landscape.

The second tool is a detailed inventory of the landscape element composition (Poleman
1996a). The inventory does not attempt to measure and describe every square inch ofeach land-
scape element, an endeavor that would be extremely time consuming and virtually impossible.
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Data is collected in a systematic fashion from representative samples across a tract ofland. The
results are then generalized to the rest of the parcel as an estimate of its actual composition.

Because of budget and time constraints, it is important that an inventory be carried out as
efficiently as possible. One doesn't want to gather too much relevant information or gather exces-
sive information that ultimately doesn't inform the original goals of the inventory. Doing either of
these could make the inventory procedures too cumbersome and/or expensive to implement

(poleman 1996a).
Ideas for the creation of an integrated forest inventory can be drawn from systems that

already exist; there is no need to start from scratch since the best of existing inventories can be
combined. First, the values that are going to be integrated must be chosen, Poleman (1996a)
posed the question, can the two primary ways the public views forests, as an economic entity for
the extraction of products and as habitat for plants and wildlife be integrated? These commodity
and conservation values will be the goals integrated in this inventory. The Forest Examination
inventory of the Vermont Parks and Recreation Department, a modified timber cruise, informs the
timber value ofa forested parcel and will be the first inventory used in this study. The Natural
Heritage Program's inventory of the "elements of diversity" is specifically tailored to locate
biodiversity and inform conservation decisions, and therefore is an appropriate system to assess
the conservation value for this integrated inventory.

Forest Examination (FOREX)

Forest Examination (FOREX) is modeled after a traditional approach to inventory called a
timber cruise, focusing on the volume, type and quality oflumber on a forested parcel (Vile 1989).
It classifies the dominant vegetation using the Society of American Forester's cover type. The
advantage of cover type is that it is easy to identify and delineate using aerial photographs. The
detailed inventory utilizes both a variable plot method (using a 10 factor prism) to assess basal
area, augmented with optional fixed radii plots for understory analysis (Vile 1989), FOREX
represents a step toward the integrated inventory by incorporating information about wildlife
habitat and significant physiographic features on an assessed parcel ofland. However, FOREX
doesn't collect enough information on biodiversity to inform conservation decisions. Biodiversity
data includes information on some game species such as deer and the understory vegetation data
gathered is oriented toward plant species that may inhibit the regeneration of commercially impor-
tant tree species (Poleman 1996b ). Therefore it serves as an effective analysis of standing timber,
but not the ideal tool for biodiversity inventory.

The Natural Herita{!e Program's "Elements ofDiversity" inventory

The "elements of diversity" inventory system used by the Natural Heritage Program is
designed to inventory and catalogue biological diversity and therefore could serve as a valuable
supplementary tool for FOREX. It was created by The Nature Conservancy in 1974 with the goal
of standardizing conservation inventory attempts which previously had been localized, short term,
and unconnected (Jenkins 1978). This new inventory system included an ongoing state by state
inventory that focused on the "Elements ofDiversity" rather than on specific sites (Jenkins 1978).
These elements are at two different levels of biological organization, individual species and natural
communities, and also include significant physiographic features that influence biological patterns
across the landscape (Noss 1987). The advantage of this approach is that the abundance and rarity
of each element can be compared across its range. Since this system is an ongoing inventory, the
status of each element can be monitored over time and conservation energies can be redirected as
the condition of certain elements change. The scope of this inventory system is now expanding
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from statewide to a regional and eventually national system do that rarity can be assessed over
much larger areas.

It is a hierarchical classification system that utilizes a "dual filter" approach. The "coarse
filter" searches for natural communities which are characterized by the dominant plant species that
recur in recognizable patterns across a landscape. By preserving a full range of natural communi-
ties that occur in a particular region, other species associated with the dominant plants will be
conserved as well. In this way, this system serves as a "filter" or net catching the dominant and
associated species together. The Nature Conservancy estimates that 85-90% of the species can be
conserved this way (Hunter et al. 1988). This inventory system is an iterative process by which
natural community designations are refined and further delineated as more time is spent in the field
identifying them. Simultaneously, a second filter or "fine filter" approach is used which catalogues
and indexes rare and endangered species that may have been missed by the coarse filter approach.

Within this classification system, as stated above, natural communities are the fundamental
units, delineated by the Natural Heritage Program for each state using secondary sources such as
scientific literature, herbaria and museums, knowledgeable people, and new fieldwork (Noss
1987). The inventory is conducted by outlining potential communities on aerial photos, then
visiting the sites and adjusting the boundaries of the natural communities using a quadrat method-
ology.

The Integrated Invento!:y -combining conservation and commodity values

In order to make this integrated inventory worthwhile, I selected the aspects of each of
these two systems that were most useful, and eliminated the aspects though to overly burden
fieldwork. Since one goal of this inventory is to supply information about the economic potential
of a forest parcel, the two tools ofFOREX, inventory and classification system, are necessary.
The other goal, to provide information for biodiversity conservation, can be addressed by using
the natural community classification system. Since this integrated inventory is designed for use by
anybody from landowners to state foresters, the detailed inventory of the natural community
system using quadrats would be, I hypothesize, too time consuming to implement and therefore
will be excluded. The estimation of natural communities can be done comparing site characteris-
tics to the community descriptions summarized in the guide by Liz Thompson (1996) called
Natural Communities ofVermont: UQlands and Wetlands.

The information gathered in this integrated inventory, I hypothesize, will reveal more than
ifFOREX and the natural community classification inventory were conducted separately. The
value of the natural community classification lies in the relative rarity ranking, from 51- 5 S ( 51
being the most rare and 5 S the most common; S stands for State) which allows the managers of a
forest parcel, whether public or private, to make decisions based on this rarity rather than just on
the economic value of an area. In addition to information on the rarity of natural communities are
the "element occurrence rankings" or an assessment of the quality of individual occurrences. This
is designated by the community's l)"quality" or representativeness, 2) "condition" or degree of
naturalness, 3) long term survival based on surrounding natural buffers 4) how imperiled a com-
munity is by current human activity (The Nature Conservancy, date unknown). This is difficult to
incorporate into the integrated forest inventory since it requires more research and mapping, and
has not been included for the sake of efficiency. The rest of the study is spent answering the
following three questions: 1) Are natural communities relevant evolutionary and ecological units?
2) Is this integrated inventory practical and useful? 3) What is a "sense of place" and how does it
relate to new management perspectives?
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Literature Review: The evolutionary and ecological relevance of Natural Communities

Natural communities defined

Sperduto (1996) justifies using natural communities as conservation inventory units for
two reasons: 1) A combination of physical factors and disturbance agents in a certain region create
recognizable vegetation patterns, and 2) In order to preserve biodiversity conservationists need a
way to sort out these ecological patterns in a logical and understandable manner. Despite their
obvious utility as a conservation unit, the following question must be asked: What is the ecologi-
cal and evolutionary relevance of natural communities?

Natural communities are "recurring assemblages of organisms found in particular physical
environments" (Sperduto 1996). Human influences are small or absent, hence the term natural, but
may have affected the area in the past (Thompson 1996). Thompson (1996) outlines the subtle
differences among the terms "natural community", "ecosystem", and "plant community". An
"ecosystem" is much like a natural community and includes all the plants and animals within their
physical environment, but this is not limited by scale. An ecosystem can occur under a pebble or
can encompass a whole mountain range. A "plant community" includes only plants in its definition
to the exclusion of animals and physical setting. The "communities" used in natural community
classification include both natural and plant communities depending on how dependent the
community's occurrence is on its physical environment (Noss 1987).

There are some similarities between ecosystems and natural communities that can illumi-
nate important characteristics of the latter. Rowe and Barnes (1994) attempt to clarify the word
"ecosystem" offering a division into two categories, one based on landform (soil, aspect, topogra-
phy, hydrology) and one based on biotic associations. The former is referred to as "geo-ecosys-
tems" and the latter are "bio-ecosystems" .Since natural communities emphasize the plants and
animals that occupy a given site, they would fall into the category ofbio-ecosystems.

Whether geo-ecosystems or bio-ecosystems are used as the basis of a land classification
unit depends on the managers' goals since both ways of framing ecosystems are valuable. A geo-
ecosystem will emphasize a much more static unit ofland, but will take the emphasis offimmedi-
ate associations of biodiversity. In contrast, using a bio-ecosystem definition will do the opposite-
focus on the plants and animals on a given site while taking the emphasis off the more permanent
physiographic characteristics.

The evolutionary significance of natural communities

Hunter et al. ( 1988) do not believe that natural communities are a relevant unit on an
evolutionary time scale. They recognize and agree with the basic premise of the natural commu-
nity system: "Our concern is in identifying the best strategies for maintaining a high level of
species diversity" (Hunter et al. 1988:382) but find three problems with natural communities:

1. They are transitory assemblages of plant and animal species.
2. They are impractical for predicting the distribution of very rare, patchily distributed species.
3. C?mmunity dominant species may not be as sensitive to environmental change as the associated
specIes are.

Concerning the first problem, Hunter et al. (1988) use the paleoecological record (deter-
mined from pollen frequency in bog cores) as a confirmation that natural communities shouldn't
be the units of conservation. Instead, ecosystems based on physiographic characteristics should
since natural communities have changed their composition many times over the last 10,000 years
with the end of the Wisconsonian glacial period (Davis 1981). For example, the oak-chestnut
forests of the Appalachian mountains have contained chestnut as a dominant species for 5,000
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years, while the oak-chestnut forests of Connecticut have included chestnut for only 2,000 years
(Davis 1981) .Metaphorically speaking, the justification for using geo-ecosystems is that the
theater should be preserved, not the theatrical production that occurs within it. There is an imme-
diacy to conservation efforts, though, that makes utilizing a geo-ecosystem approach problematic.
Wilson (1986) describes an unprecedented fragmentation of habitats and loss of biodiversity
occurring in the modern world. The time scale that we are working with is much shorter than the
scale at which geo-ecosystems function, and if preserving biodiversity is the goal, a natural com-
munity approach is better suited.

The second problem raises the concern that the coarse filter method is too coarse, and rare
species will go extinct through habitat loss because they were not found in time. The Nature
Conservancy admits these species oversights by the very name they gave to this system: the
"coarse filter". The system is meant to preserve a majority of species and then, to the degree that
is possible, rare species will be found and protected by the "fine filter" approach using special
conservation attention, such as the Endangered Species Act and/or private conservation efforts
such as land trusts (Noss 1987).

The third problem involves situations where the dominant plant species grow in areas with
different environmental characteristics that would change the understory plant species
For example a red spruce/balsam fir community in the Northeast can occur at high elevation in
well drained soils or within lowlands in poorly drained soils, conditions which may change the
understory composition (Hunter et al. 1988). If this pattern is initially missed, an inconsistent
community description, when discovered, can be split into two or more communities to account
for new found variation.

The ecological significance of natural communities

Noss (1987) questions the actual ecological significance of natural communities because of
the sampling methods used. Sampling occurs in relatively uniform homogenous areas of vegeta-
tion and therefore avoids forest edges and other heterogeneous community types. He argues that
each natural community is part of a larger landscape and therefore doesn't contain ecological
processes that take place on a larger spatial scale across these uniform patches of vegetation.
Whole disturbance regimes are not necessarily included ( depending on the type and scale ), and a
single community may not be connected to other community types that, when combined, are
important for the life history and foraging of certain animals species.

The developers of the natural community system admit to its shortcomings. It was never
meant as the definitive land classification system. Communities shift based on natural disturbance
(fire, flood, blowdown), human land use (tree harvesting), and successional stage. Although
natural communities are not enduring entities, this system is useful for identifying and cataloging
biological diversity at various scales.

Methodology

To assess the potential benefits of combining the natural community approach with
FOREX a study integrating the two was conducted in a forest managed by the Vermont Monitor-
ing Cooperative (VMC ) on the west side ofMt. Mansfield in Underbill, Vermont (Figure 1 ). The
210 acre parcel is located just south of Stevensville Brook and extends from about 1400 ft to
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2500 ft in elevation. The relatively small size of the parcel was an asset considering the short time
frame in which the study was conducted. FOREX inventory data was previously gathered by a
VMC researcher during the summers of 1995 and 1996. Therefore the data gathered in this study
was only of the natural communities occurring within the parcel. If this integrated inventory were
actually employed in a real situation, data collection for FOREX and the natural community
classification would be conducted simultaneously.

Preestablished systematic plots were laid out on the parcel for the FOREX inventory by
the VMC. Each FOREX plot was revisited taking compass bearings from the Butler Lodge Trail,
which vertically divides the parcel. A natural community designation was given at each plot using
the Natural Communities ofVermont: UQlands and Wetlands (Thompson 1996). Revisiting these
plots made comparing the FOREX data and the gathered natural community data easier since
there was an actual area with which to compare the two data sets. The decision of what natural
community was present was a subjective measure, whereby site characteristics were compared
with community descriptions in the natural community guide.

Natural communities were designated during the "leaf off' season since many forest
inventories are conducted during the winter months for maximum tree visibility (Poleman 1996
pers. comm. ) This will help address the question of whether the natural community approach is
viable when combined with FOREX and conducted in winter. The potential problem with a winter
inventory is that the herbaceous ground layer is mostly covered by snow, and therefore cannot
contribute to field identification of communities.

Results

Within the study area, five stands were outlined by the VMC using the FOREX inventory.
Generally, timber was of low quality and not currently harvestable. Specific stand descriptions and
management prescriptions are summarized in Appendix I.

Two natural communities were found on the parcel. Mesic northern hardwoods forest
community (Appendix 2) began at the lower extent of the parcel at 1400 ft and made a transition
into a high-elevation hardwoods-spruce forest community (Appendix 3) between 2100 and 2300
ft. The mesic northern hardwood forest carries a 54 ranking while the high-elevation hardwoods-
spruce forest is ranked S3. In Natural Communities ofVermont: Uplands and Wetlands, Liz

Thompson (1996:32) writes,

83 -High quality examples are uncommon in the state, but are not rare; the community
is restricted in distribution for reasons of climate, geology, soils, etc., or many high
quality examples have been severely altered.

S4 -The community is widespread in the state, but the number ofhigh quality examples
is low or the total acreage is relatively small.

Figure 2 shows the relationship between the stand and natural community boundaries on
the Stevensville Brook parcel. The transition of the mesic northern hardwoods to transitional
hardwoods occurs between the 2100 and 2300 ft. and seems related to, but doesn't exactly mirror,
the boundary drawn between Stands 3 and 4.
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Discussion

Advantages of natural community classification

The natural community classification provides a different way to look at forests than
through a timber cruise lens. I found that my attention to communities heightened my awareness
of the different layers of the forest. I noticed tree species, the understory, any animal tracks left in
the snow and how these factors combined to express the character of the place.

The next step in making the natural community classification system a valuable manage-
ment tool is to specify how the rarity designations should affect management prescriptions. What
does it mean that the mesic northern hardwoods community is an S4 or that the transitional
hardwoods is an S3 community? When should a rarity designation make a landowner cautious
about cutting? Is an S4 community common enough that one should not worry about its fate? The
S3 and S4 communities found within the Stevensville parcel pose some gray area in how manage-
ment decisions are affected by them. In general, an S lor S2 designation are both rare enough that
managers should be cautious about altering them.

The Nature Conservancy and the Heritage Programs select their conservation priorities
based on a combination ofboth the state and individual occurrence rankings. In light of this,
introducing natural community occurrence rankings into this integrated inventory may lessen the
ambiguity surrounding the meaning of the "S" rankings. For example, if a community has a S2
ranking, but is a poor example of one, then managers should be more willing to change the char-
acter of the area than if the community occurrence was of a high quality. As mentioned above,
introducing occurrence rankings would require more work by the organization conducting the
inventory, so an efficient system that assesses occurrence quality would need to be developed.

There are many advantages to using this natural community approach to assessing
biodiversity on a parcel. First of all the classification system already exists, therefore saving the
time and effort of assembling a new biodiversity classification system from scratch. Secondly, it
has proven effective at cataloguing biodiversity and setting conservation priorities. Thirdly, it is an
efficient, low technology system, which doesn't require any excess equipment besides the natural
community guidebook and/or a working knowledge of natural communities in a particular region.
Fourth, the system is an evolving inventory that grows in value as information about natural
communities is updated and refined (Jenkins 1986). Lastly, many community descriptions provide
information about associated wildlife species (both game and nongame) and substrate, and provide
more information for managers to consider.

Another possible advantage to using the natural community classification system in this
integrated inventory is it's potential to help the Vermont Nongame and Natural Heritage Program
(VNNHP) add information to their ongoing database. The VNNHP ecologist, Eric Sorenson
(1996 pers. comm. ) mentioned that having another source of information that helps update their
database on community occurrences in Vermont would be extremely valuable. Their staff of five
can only do so much fieldwork and research, so if coordinated and applied correctly, the inte-
grated inventory could supplement the VNNHP's efforts.

Difficulties and drawbacks of natural community classification

An obvious point, but one that needs to be stated, is that in order for the natural commu-
nity system to work, the correct community designations need to be applied to communities in the
field. From my personal observations, there are some difficulties that may affect applying the
proper designations. While identifying natural communities within the Stevensville Brook parcel, I
was usually second guessing myself, as no area on the parcel seemed to completely fit anyone
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community designation. I can think of two reasons for this.
First is the difference between a "stand" and a natural community. A stand is "a forested

landscape element with uniform cover type and uniform age and size classes, often reflecting
cutting (or other disturbance) history" (poleman 1996a:8). A stand will therefore emphasize the
age and size of trees while communities will emphasize the plant associations regardless of age
and physical quality. That natural communities are not defined by vegetation age structure made it
possible for Tetreault (1996) to develop a system of classifying potential upland and wetland
natural communities in a portion of New Hampshire. Hypothetically, all one would need to know
to classify potential communities are the landform ( cliff, river terrace, etc. for uplands, and basin,
seep or floodplain for wetlands), parent material, the physiognomy for wetlands and soil depth,
drainage, and aspect for uplands, and to have all of these factors correlated with existing natural
communities in a particular region.

Each physical occurrence of a natural community can contain different concentrations of
its component species and I found this internal variation confusing at first. U sing qualitative
observations, Stand 1 includes Sugar maple (Acer saccharum), American beech (Fagus
grandifolia) , red maple (A. rubrum), and yellow birch (Betula allegheniesis), whereas Stand 3 is
dominated largely by mature sugar maple with some large yellow birch and a few beech, yet they
both receive the same community designation ofMesic Northern Hardwoods (See Figure 2). A
more rigid protocol that outlines how communities are identified in the field needs to be devel-
oped so that it is less of a subjective measure.

The second problem encountered is related to the fundamental problem of any classifica-
tion system. Thompson (1996:3) illuminates this by recognizing we are trying to draw boundaries
in forests where naturally there aren't any, "The use of this or any classification must recognize
that natural communities intergrade with one another in sometimes imperceptible ways, and that
any place on the landscape is unique. These truths about nature make classification difficult." Any
classification system will force a given area in the landscape into categories that already exist.
Noss (1987:12) writes about the necessity for any classification system to be as thorough as
possible: "It is especially important that a classification system be comprehensive. If important
combinations or patterns of vegetation are missed in the classification, they will not be invento-
ried, and hence may not be protected." This is an unavoidable limitation of the natural community
system. It necessarily homogenizes places that seem similar, but fails to expose the subtle differ-
ences that make individual forests unique in a landscape.

It would be wrong to assume that we should not classify forests, since classification
systems help us in our attempt to understand vegetation patterns and ultimately to be good forest
stewards. We should recognize the utility of classification systems, but also understand the inher-
ent limitations. The weakness of the natural community system is therefore its strength. It doesn't
try to fully describe the uniqueness of each site, but in doing so, gains the ability to compare and
contrast the abundance of natural communities across a larger area. It therefore has the potential
to fulfill its purpose of informing conservation values within this integrated inventory when the
rarity designations are further defined and become meaningful to managers.

A slight bias exists in the natural community system. Both the Vermont Nongame and
Natural Heritage Programs and The Nature Conservancy have a vested interest in identifying rare
or endangered species or communities in landscapes. Because of limited resources, classification
efforts are focused on identifying and protecting rare elements of diversity, and not necessarily
refining descriptions of more common community types. A slight bias in classification results so
that rare communities are described with more detail and divisions, while more abundant ones,
such as the mesic northern hardwood community, ones are "lumped" together so that some
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variation may be missed (Thompson 1997 pers. comm. )
In this case study, there were fewer natural communities than stands. Hypothetically, there

may be cases where the opposite is true- more natural communities present than stands. For
example, if the ground flora reflects a change in the substrate, but the dominant canopy species
remain the same, then the cover type classification system would fail to pick this subtlety up, but a
natural community classification (if one exists for the transitional community) would reveal this
change. Few, if any, Vermont forested natural communities are defined solely by a change in the
herbaceous layer composition. Because of this, it is unlikely that conducting this inventory in the
winter months would make identifying natural communities harder.

Conclusions

The integrated inventory combining the natural community classification system and the
FOREX inventory is a potentially useful tool for Vermont State and private forestry operations. It
provides a more detailed classification system that locates a given parcel within the context of a
state's natural communities. The rarity designation attached to natural community descriptions is
the potentially useful element for managers. This designation will be useful when the specific
rankings ofS1 and SS are modified to include suggestions and details ofhow management pre-
scriptions should be changed in light of a certain community's abundance. The Vermont Forests,
Parks and Recreation Department is the most obvious organization to coordinate and further
refine the methods of this system since it already processes the data collected in its own and
private timber cruises employing the FOREX methodology.

Using this system in winter may pose problems to selecting natural communities
defined by the herbaceous vegetation layer which is largely dead and covered by snow in this
season. In Vermont, there doesn't appear to be any forested communities that are solely character-
ized by the ground layer at this time, but as communities are further defined, this may become a
consideration during winter inventories (Thompson 1996).

A sense of wace

I hypothesize that the desire to manage ecosystems rather than individual resources is, at
least in part, a product of an increasing "sense of place", or simply, of where we live. The problem
with previous management philosophies has not been the selection of resources from forests for
human use, which is necessary for a society's physical and cultural survival. "From the many
objects and organisms around them, people identify a certain subset as 'resources' things to be
drawn into the human community and turned to useful ends" (Cronin, date unknown). The prob-
lem lies in the failure to acknowledge the relationships between the useful and non-useful parts of
ecosystem integrity. By trying less to filter out the useful from the non-useful and by inquiring
about the unique ecological relationships of specific places through scientific questioning and
description, we are beginning a process of rediscovering where we live.

Americans evolved out of a tradition that imposed its ideas and way oflife on the previ-
ously unknown ecology and people of this continent. "Our trouble with the New World- a world
that was intended to refuel an Old World which had in some sense grown effete- has been that
from the beginning we have imposed, not proposed. We never said to the people or the animals or
the plants or the rivers or the mountains: What do you think of this? We said what ~thought,
and bent to our will whatever resisted" (Lopez 1990: 17) .We are now opening a dialogue with
natural world we should have begun long ago.
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Changing the type of information collected in forest inventories is part of this process of
fostering a sense of place. In an ecosystem framework, a forest inventory collects information
about the biotic and environmental elements of an ecosystem, and the processes that govern them.
Its ultimate goal is to define the uniqueness of individual places in order to conduct effective
management. In our search to discover a sense of place, natural community classification is a
useful tool. It provides a more thorough description of forest composition than the traditional
cover type classification. The long term usefulness of any inventory information is limited, though
"[An inventory of] existing ecosystem capabilities determine what is possible in a human time
frame, say a generation to a century. Any longer than that the basic capabilities of ecosystems may
change and our ability to predict outcomes is rather poor" (Salwasser and Pfister 1992:151).
Places change over time, and so does our knowledge of them.

An integrated ecosystem inventory could contain parts of the natural community classifica-
tion, the ecosystem classification approach using geo- ecosystems (ECOMAP) being developed by
the US Forest Service (USFS 1993), and FOREX. It could include information on landform, soils,
geology, topography, overstory composition, size and quality of trees, commercial regeneration,
ground flora, wildlife habitat, natural communities and cruise information. Any such inventory will
be more labor intensive and time consuming to implement, but the information is extremely valu-
able and will help define responsible management practices.

Ecosystem management is not a remedy for our trespassings, nor does it necessarily
embrace a new ethic ofland stewardship. Its focus, at least in the realm of public land manage-
ment, is to sustain human use offorest ecosystems over time, not to recognize the intrinsic value
of a place.

While management perspectives shift, we are given a new opportunity to investigate
society's relationship with ecosystems. " A sense of place must include at the very least, knowledge

of what is inviolate about the relationship between a people and the place they occupy, and cer-
tainly, too, how the destruction of this relationship, or the failure to attend to it, wounds people"
(Lopez 1990:40). As we seek to define this healthy relationship with places, we are coming to
realize that it is not only management practices that need to change, but also our expectations of
how much ecosystems can provide for us.

Our relationship to place is coming to include more than just a utilitarian ethic, which
regards the land as a passive source ofwealth and resources for humans. In the writings of Aldo
Leopold, Wendell Berry, and Gary Snyder a new ethical relationship is fostered in which we
recognize that we have an obligation to the land, to treat it with care and maintain its heath. This
new tendency may be mistaken for romanticism, but it has a very practical and understandable
basis, " And the wisdom of [ addressing the land], the ineffable and subtle intertwining of living

organisms on Earth, is confirmed today by molecular biology and atmospheric chemistry. To
acknowledge the interdependence is simply a good and wise habit of mind" (Lopez 1990: 18). The
first law of ecology is "everything is connected", which includes us and what we are managing.
Therefore we should be careful in our treatment and use of ecosystems, and mindful of the mys-
tery that surrounds their very existence. Hopefully, as we understand more about where we live
through an increasing sense of place, we will be able to define what a "healthy relationship" with
the natural world is, and pursue it wholeheartedly.
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