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BioFinder is a product of the Vermont Agency of Natural Resources. This abstract describes one of 21 
components of biological diversity that underpin BioFinder. For more info go to biofinder.vermont.gov/biofindercreating.htm. 

Rare Physical Landscapes (L3) 
Description 
Physical landscapes (often referred to as enduring features) are the parts of the landscape that resist 
change. They are the hills and valleys, the underlying bedrock, and the deposits left behind by glaciers. 
They remain largely unchanged when changes in land cover and wildlife occur, as plants and animals 
move, and even as the climate changes. However, these physical landscapes cannot continue to drive 
ecological processes or support plants, animals, or natural communities if they are developed or 
otherwise altered by human activities.  

If nature is likened to a dramatic play, it’s possible to think of the enduring features as the stage and 
the individual species as the actors. The play is the natural communities and habitats that occur in a 
given place at a given time, but regardless of the action, the stage does not change. These sorts of 
physical characteristics are often used as a surrogate for understanding biological diversity and 
predicting habitat conditions and species presence and there is recent research corroborating the long-
held notion (see Vermont Biodiversity Project) that diverse landscapes support diverse natural 
communities and species (Anderson & Ferree, 2010). 

In the context of BioFinder, physical landscapes were represented by Land Type Associations (LTA), 
a modeled product developed with statewide coverage for Green Mountain National Forest by The 
Nature Conservancy and Vermont Land Trust (Ferree & Thompson 2008). “Land type associations 
are landscape scale map units defined by multiple biotic and abiotic factors, including a dominant 
geomorphic process type, similar landforms, surficial and near-surface geologic formations, and 
associations of soil families and potential natural vegetation at the series level” (Forman and Godron 
1986, Bailey and Avers 1993, Cleland et al. 1997). 

Rare LTAs, those that cover less than 4.5% of Vermont’s land area, were selected to represent rarity in 
the physical landscape. The chart below (under Selection Criteria) identifies LTAs that were included 
in this component.  

Ecological Importance 
Enduring features are important for understanding biological diversity and informing conservation 
planning because they can serve as a surrogate, or substitute, for information on natural communities and 
species when that information is not available. Conserving and providing stewardship for the diversity of 
enduring features will in turn help protect the diversity of natural communities and species.  

Some enduring features are helpful in locating specific natural communities and species. For example, 
the Valley Clayplain Forest is a natural community that is associated with the Valley Floor Glacial 
Lake/Marine Plains LTA and is found exclusively on clay soils. Two of its component plant species, 
bur oak and barren strawberry, are also most common on those soils. Therefore, it is possible to 
examine information on surficial geology to determine where clay deposits exist and, with that 
information, predict the potential location of a Valley Clayplain Forest and its component species. 
Conservation scientists and practitioners have used specific physical landscape features successfully to 
locate places to search for particular natural communities or rare species.  

http://www.biofinder.vermont.gov/
http://www.biofinder.vermont.gov/biofindercreating.htm
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In the face of global climate change, it is clear that plant and animal species will continue to move 
around on the landscape to adjust their ranges to more climatically suitable conditions. Areas of 
diversity in the physical landscape are likely to continue as the stage for diversity in the biological 
landscape even as species composition changes. 

Rare Physical Landscape Conservation Goal 
Conserve examples of all of Vermont’s rare physical landscapes in settings that support natural 
communities under the influence of natural ecological processes. Conservation should include 
examples of rare physical landscapes at the scale at which they naturally occur and conserved examples 
should be part of a network of ecologically connected lands, waters, and riparian areas.  

Component Mapping Goal 
To identify Vermont’s enduring physical features, especially those places with considerable landscape 
diversity that may continue to foster biological diversity in the future, even as the climate changes and 
species composition shifts. 

Data Source(s) & Selection Criteria 
1. Land Type Associations, Ferree & Thompson 2008.  

Description 
Land Type Associations are a modeled product for use as analysis units to organize broad areas by 
suitability, identify restoration priorities, and serves as a coarse filter for protecting biodiversity. 
LTAs are landscape scale map units defined by multiple biotic and abiotic factors. 

Selection Criteria 
LTA sub-blocks were created from the LTA dataset to create in order to have smaller scale units 
for BioFinder analysis. All rare LTA sub-blocks were selected for inclusion (table X). 

Table 1. Selected Rare Land Type Associations 

Type % of VT 
Calcareous Metamorphic High Hills/Low Mountains 0.3 

Connecticut River Valley - Lake Hitchcock Sediments 0.8 

Enriched Slopes 0.6 

Granitic Basin 0.4 

Granitic High Hills/Low Mountains 0.5 

Granitic Mid-Elevation Hills 1.1 

Marine-Lacustrine-Glaciofluvial Coarse Sediments 0.9 
Precambrian Plateau 2.2 
Upper Mtn Slopes/Mountaintops 2.7 
Valley Floor Glacial Lake/Marine Plains 4.4 

Vermont Escarpment 0.8 
Water-deposited glacial sediments along major riverways 2 
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2. Serpentine Bedrock. 2011 Bedrock Geology map. Ratcliffe et. al. Vermont Geological Survey 
Description 
New bedrock geology map for the state of Vermont at the 1:100,000 scale. This includes mapping of 
the rare serpentine bedrock type.  

Selection Criteria 
All mapping units with serpentine bedrock type.  

Component Strengths 
This dataset identifies rare conditions in the physical landscape that may support rarity and diversity in 
the biological world and serve as important surrogates where species-specific field data is lacking. With 
more than 24,000 species in Vermont, this dataset provides a mechanism to focus inventories and 
further our understanding of species-habitat relationships.  

Component Limitations 
Rare Land Type Associations are a modeled product based on some well-mapped features (e.g., bedrock, 
soils, and landforms) and some biological principles relating to these feature. As such they have some 
inherent limitations in how they should be used. Land Type Associations are only one way of classifying 
physical landscape characteristics and it is not known at this time which physical landscape characteristics 
are most likely to be relevant to conservation of biological diversity as climate changes. This type of data 
product involves expert opinion in forming associations in various physical landscape characteristics and 
assigning those to a single unit. While this process offers some meaningful results, it does rely on a variety 
of assumptions throughout the modeling process that may not prove themselves true on the ground.  

Component Weight and Justification 
Rare Physical Landscape was weighted a 9 on a scale of 1-10 (with 10 as highest contribution to 
biological diversity) because of the strong relationship between physical diversity and biological diversity 
and the need to represent physical landscape diversity, particularly in a changing climate.   

References 
Anderson M.G., and C. Ferree. 2010. Conserving the stage: Climate change and the geophysical underpinnings of species 

diversity. PLoS ONE 5(7):E11554.doi:10.1371/journal.pone.0011554 

Bailey, R.G., and P.E. Avers. 1993. Multi-scale ecosystem analysis. In: G. Lund, ed. Integrated ecological and resource 
inventories: Proceedings of the symposium. Washington, DC: USDA Forest Service Publication WO-WSA-4. 

Cleland, D.T., P.E. Avers, W.H. McNab, M.E. Jensen, R.G. Bailey, T. King, and W.E. Russell. 1997. National hierarchical 
framework of ecological units. In: Ecosystem Management: Applications for sustainable forest and wildlife resources, ed. M.S. 
Boyce and A. Haney, pp. 181-200. New Haven, CT: Yale University Press. 

Forman, R.T.T. and M. Godron. 1986. Landscape Ecology. John Wiley and Sons, Inc., New York, NY, USA 

Ferree, C. & L. Thompson. 2008 Land Type Association Descriptions for Vermont, report to the Vermont Forests, Parks 
& Recreation Department  

Ratcliffe, N.M., Stanley, R.S, Gale, M.H., Thompson, P.J., and Walsh, G.J., 2011, Bedrock Geologic Map of Vermont. U.S. 
Geological Survey Scientific Investigations Map 3184, 3 sheets, scale 1:100,000. 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0011554
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0011554
http://www.anr.state.vt.us/dec/geo/StateBedrockMap2012.htm
http://pubs.usgs.gov/sim/3184/
http://pubs.usgs.gov/sim/3184/


p. 4 BioFinder Component Abstract  Landscapes • Rare Physical Landscapes 

Vermont Agency of Natural Resources 

For more information 
A complete report on BioFinder development, methods and findings, including all 21 component summaries can be found 
at www.BioFinder.vt.us. For more information specific to this component, contact Jens Hilke, Vermont Fish & Wildlife 
Department, 802-879-5644, jens.hilke@state.vt.us.  

 

Summary Statistics for Rare Physical Landscapes 

Table 2.  BioFinder component datasets, component weights, and the distribution (%) of 
components across tiers 

Data # Weight  Component 
Tier 1 

Greatest 
Tier 2 

Very High 
Tier 3 
High 

Tier 4 
Moderate 

Tier 5 
Low 

Landscapes 
L1 7 Habitat Blocks 12.7% 18.1% 30.1% 39.1% 0.0% 
L2 3 Grasslands & Shrublands 4.3% 20.8% 22.7% 10.9% 41.3% 
L3 9 Rare Physical Landscape 15.7% 53.9% 11.0% 19.4% 0.0% 

L4 4 
Representative Physical 
Landscape  17.2% 19.1% 43.4% 13.7% 6.6% 

L5 7 Connecting Lands (<2000ac) 10.1% 23.4% 19.1% 47.4% 0.0% 
L6 4 Connecting Blocks 9.2% 12.2% 24.0% 51.8% 2.7% 
L7 3 Anchor Blocks  12.1% 19.7% 35.3% 32.7% 0.1% 
L8 8 Riparian Connectivity 36.4% 52.9% 10.8% 0.0% 0.0% 
L9 4 Wildlife Road Crossings 12.8% 28.1% 20.9% 26.8% 11.4% 

Aquatics 
A1 6 Surface Waters & Riparian Areas 31.1% 48.6% 12.9% 7.4% 0.0% 
A2 4 Representative Lakes 10.3% 84.5% 5.3% 0.0% 0.0% 

A3 8 
Important Aquatic Habitats & 
Species Assemblages 19.9% 75.2% 4.9% 0.0% 0.0% 

Species & Natural Communities 
SN1 Tier 1 Rare Species  100.0% 0.0% 0.0% 0.0% 0.0% 
SN2 6 Uncommon Species 62.1% 21.7% 10.0% 6.1% 0.0% 
SN3 Tier 1 Rare Natural Communities 100.0% 0.0% 0.0% 0.0% 0.0% 
SN4 6 Uncommon Natural Communities 57.4% 31.0% 11.4% 0.2% 0.0% 
SN5 3 Common Natural Communities 9.8% 52.9% 37.1% 0.2% 0.0% 
SN6 7 Vernal Pools (Confirmed) 20.5% 57.0% 8.3% 14.1% 0.0% 
SN7 5 Vernal Pools (Potential) 6.0% 30.1% 52.3% 2.4% 9.2% 
SN8 8 Wetlands 60.9% 31.0% 5.1% 3.0% 0.0% 
SN9 4 Mast production areas 10.3% 49.3% 35.2% 4.0% 1.2% 

The sum of percentages for each component is 100. 
 

http://www.biofinder.vt.us/
mailto:jens.hilke@state.vt.us
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