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Presenter
Presentation Notes
The Lancaster County Natural Heritage Inventory Update builds on the original Natural Areas Inventory of 1990 to provide the ecological context for the Lancaster County Green Infrastructure Plan. 



Pennsylvania
Natural Heritage Program

A partnership between:

Various academic researchers (Morris Arboretum, Carnegie 
Museum, Academy of Natural Sciences and others)
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Presentation Notes
The Natural Heritage Program in Pennsylvania is a partnership between the Western Pennsylvania Conservancy, DCNR, the PA Game Commission, the PA Fish & Boat Commission. Additional cooperators include various academic researchers.

County Inventories are one of the primary projects of the Heritage Program and Lancaster County was the first County Inventory completed for this project in 1990. In the subsequent 18 years, we’ve completed inventories for almost all the counties in the state. The few remaining will be completed within the next two years. A primary focus of these county inventories has been to search for those species most at risk of extirpation in the state as determined by the PA Biological Survey – the state’s experts on the various plant & animal groups. The list of species of special concern, and their global and state rarity ranks can be found on the PNHP website.



Arethusa bulbosa
Photo source: PNHP

Rare species are susceptible to unfortunate events and poor planning.

Euphorbia purpurea 
Photo source: R. Harrison Wiegand
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	Uncommon species of plants and animals in PA are frequently uncommon because they occur a the edge of their range or have very narrow habiatat requirements, such as very wet areas, very areas, steep cliffs, highly erodable areas, etc. These are usually small habitats in the landscape that can be susceptible to unfortunate natural accidents. An intense storm may blow down a small old-growth forest, a rockslide an eliminate a cliff community, and extreme drought or fire can destroy the habitat of a susceptible population. These are natural events that we have little control over. We cannot predict their impact on the sensitive ecological feature and cannot easily mitigate for its effect. 
	On the other hand, human caused disturbances can also destroy ecologically significant populations of plants and animals. Ignorance of a species’ ecological significance can lead to their unintended destruction. We don’t intend to drive species to extinction. In most cases we just don’t know they exist or realize their function in the environment. We can avoid this second type of accidental destruction through careful planning and education on the sensitive ecological features of the region. Planning can not only help avoid the unintended destruction of sensitive natural features but can also help shape their improvement and help guarantee their success for future generations. 



Original Lancaster County Natural Areas Inventory 1990

Provided information on the 
occurrences of rare, threatened 
and endangered species and 
their habitats within the county 

Identified wetlands not included on 
National Wetland Inventory Maps

Provided conservation strategies for 
these species and their habitats
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The original Lancaster County Natural Areas Inventory was novel and groundbreaking in its scope – that rare species are essential and irreplaceable components of the landscape. The idea was to provide information on the sensitive ecological features of the county in order to plan growth around them. The project was limited to the locations of species of concern and their habitats, and provided minimal conservation recommendations, but provided essential information for conservation planning. 



Conservation Value Summary

Low
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Conservation Value Summary:   
Darker areas indicate areas that 
have a greater stacking of 
conservation elements, whereas 
gray regions on the map indicate 
areas with little or unknown 
biodiversity value.

Lancaster County Natural Heritage Inventory Update 2008

Presenter
Presentation Notes
This update was structured to provide the ecological framework for the Lancaster County Green Infrastructure Plan. This update builds on the original premise, highlighting species of concern as essential and irreplaceable natural features of the region. 
	We included the surrounding 10 miles around the county in the analysis to ensure we were taking a regionally based approach to the landscape, not confined to political boundaries. 
 The report contains much more detailed management recommendations for each ecologically sensitive area and focuses on connecting the habitats though the most likely habitat corridors. 
	There was an intensive study of the county’s existing natural features for their contribution to the region’s green infrastructure which helps support ecological services like clean air, clean water and habitat for more common species of plants and animals.  
	The areas identified through this process have helped to identify patterns and trends in the landscape and the priorities for conservation & restoration activities for the entire county. 
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Conservation Value Summary:   
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By looking at the landscape level they become the backbone of the Green Infrastructure Plan referred to as Hubs and Greenways. 
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Presentation Notes
By focusing on a finer scale, the details of habitat conservation and restoration become more apparent.



John Bartram: traveling up the Susquehanna 
River in 1743, found forests so thick "it seems 
almost as if the sun had never shown on the 
ground since the creation." 
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Lancaster didn’t always need a plan to help support nature. The first Europeans encountered a wilderness so vast and deep that it filled many of them with a sense of dread. 
When John Bartram, an early colonial naturalist traveled up the Susquehanna River in 1743, he encountered forests so thick that to him it seemed as if sunlight had not hit the ground since the beginning of time. 
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So with their industrious habitats, the colonists set right to work leveling the forests, running off the varmints, draining the wetlands, damming the rivers and building towns and cities to support a burgeoning population. In a relatively brief 250 year period, most of the land had been stripped to its native vegetation, topsoil and coal spoil filled the rivers and many animals once common to the state were virtually eliminated. Even the deer herd had to be bolstered from out-of-state populations. Following European colonization, almost all of Lancaster County was converted to agricultural uses. The remaining natural areas of Lancaster are primarily those areas that proved too steep, wet or stony for cultivation. 



Geographic Inventory to identify, locate and evaluate exemplary Geographic Inventory to identify, locate and evaluate exemplary 
natural communities and species of special concernnatural communities and species of special concern

Reed Run, Lancaster County
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What we see in the landscape today are mere fragments of the former wilderness. Many of these fragments continue to provide suitable habitat for the species of concern of the county. 



Species of Concern in Lancaster County

9   Birds

4  Reptiles

5   Mussels

42   Insects

73   Plants

5   Natural Communities

138 - Total
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Presentation Notes
Of all the plants and animals of Lancaster County, most area common and can be found throughout the state, but 138 are uncommon enough to be considered species of concern within Pennsylvania. 
These include 
	9 birds, 
	4 reptiles, 
	5 freshwater mussels, 
	42 insects, 
	73 plants and 
	5 Natural Communities.
Despite the conversion of most of the county’s landscape, Lancaster County is considered one of the top 10 counties in the state for the numbers of species of concern that currently exist here. 
	This is primarily due to the fact that Lancaster is near the state’s southern border, and many species that occur in Lancaster County are at the northern limit of their range. But this is also a reflection of the uniqueness of the habitats that were considered unworthy of agricultural development.
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The habitats of species of concern are mapped at two primary levels of significance:
The species of concern core habitat, and the supporting landscape. Let’s consider an example to give you an idea of the process behind the mapping. 



Species of concern:
Relative importance 
integrates the number,
quality and rarity of 
species of concern
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All of the species of concern core habitats are highly important for the species they harbor, but ranking them helps to illustrate the relative importance of each area in relation to one another. If you rank all of the sensitive natural areas based on the number of rare species they contain, the degree of their rarity, and the quality of the ecological context, you will see that most of the areas rank below 1.5 on a scale of one to ten. There are a few that far outstrip the others for their relative contribution to regional biodiversity. These include the serpentine barren habitats in southern Lancaster and Chester Counties at the Maryland state line and the extensive bedrock islands in the Susquehanna River below Holtwood Dam.



Species of Concern Core Habitat: 
Relative Ecological Importance

Low

High

Species of concern:
Relative importance integrates 
the number, quality and 
rarity of species of concern
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This map integrates the number, quality and rarity of the species of concern in each area. Darker shading on the map represents areas where more species of concern ‘stack up’ and represent concentrations of species of concern into “hotspots”. 



What about all the other plants and animals?!!!!

Other factors that went into the ecological assessment of the county:

Forest blocks 

Interior forests

Natural Communities

Riparian corridors

Floodplains

Steep slopes

Important Bird Areas / Important Mammal Areas
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What about all the other animals / habitats?
Since most of the natural habitat of the county has been converted to other uses, most of the large pieces of available habitat occur around the periphery of the county. The smaller fragments that occur as isolated woodlots, stream banks, wetlands and other habitats also contribute to the whole ecology of Lancaster County. Many factors went into this ecological analysis including: 
	Forest blocks
	Interior Forests
	Natural Communities
	Riparian corridors
	Floodplains
	Steep slopes
	Important bird areas – Important mammal areas
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Forest Blocks / Natural Habitats: Through the conservation of large forested blocks / natural habitats, the necessary environmental conditions for whole suites of species both common and rare are preserved. The contiguous forest blocks / natural habitats of the county were identified and ranked according to size, with the assumption that bigger is better. These forest blocks and their adjacent natural habitats should be considered the backbone of wildlife habitat in the county.  
-(Click)- Conservation efforts in the county should concentrate on maintaining these large forest blocks by avoiding further fragmentation with additional roads, development, and utility rights-of-way. 



Forest Blocks
(Ranked by size)

Forested Blocks:
Size in acres

<100

100 - 250

250 - 500

500 - 4000
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The largest forest blocks are distributed around the perimeter of the county. 




Edge effect and invasive species

Presenter
Presentation Notes
 Forest edge – invasive species:
Just like with a pie, every time you make a cut into a forest with a road or utility line you end up with a number of smaller pieces. And just like those pieces of pie, the forest fragments get lousy at the edges first. 



Interior Forest > 5 Acres

Interior forest - Relative value:
Size (acres) x Interior to perimiter ratio

Low

High
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Interior forests:
The area between the forest edge and 100 meters into the forest is considered highly influenced by edge effects. 
Interior forest, for this report, is defined as forest at least 100 meters in from the edge of any human-created opening such as a field, road, railway line or utility rights-of-way. Interior forest is an important habitat type for many species of plants and animals.
 Interior forest patches were ranked according to size with larger patches considered relatively more valuable than smaller patches. Interior forest patches smaller than five acres were dropped from the analysis as likely too small to be suitable habitat for forest interior species. As with the Forest Block analysis, the results reveal that the largest blocks in the county are concentrated among the Furnace Hills, Bowmansville Hills, Welsh Mountains, in the north part of the county. 



Vegetation Community ClassificationVegetation Community Ranking



Natural Communities

Lower

Higher

Potential Natural Value

Natural Community Quality:
Relative wildlife value
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Natural Communities: 
The natural habitats of Lancaster County are not a uniform expanse of shrubs, trees and other plants, but instead contain species that reflect the environmental conditions found in that general location such as wetness, slope, sunlight, and bedrock geology. 
When plant distributions are examined at a finer level, patterns of characteristic plant associations can be determined. 
The natural communities for this project were delineated from the inspection of aerial photographs taken in 2005 and followed up by selective targeted ground-truthing. All areas were given a quality rank based on the degree of naturalness of the vegetation community present. Those that were dominated by weedy introduced species we considered of lower quality than those in less disturbed conditions. 



Riparian Buffer Recommendations
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Riparian Corridors: 
Riparian areas are lands directly adjacent to streams, creeks, and rivers.  Land adjacent to waterways and wetlands has an immediate influence on the quality of the water and the habitat it supports. 
First of all, it is necessary to consider the floodplain as an integral part of the waterway. However, many of the floodplains of Lancaster County have been subject to past damming to run grist mills. Recent research by Professors Walter and Merritts at Franklin & Marshall College illustrate that the historic floodplain of many portions of the creeks in the county have been buried beneath large deposits of silt that were backed up behind these dams. The potential for restoration of the historic floodplain topography should be considered before riparian restoration plantings are begun.
A revue of the scientific literature provided insight on selecting criteria for the appropriate riparian buffer width. The recommended riparian buffer extends upland 100 meters from the edge of the 100-year floodplain, but is modified by topographic variables specific to all areas such as adjacent wetlands, steep slopes and impervious surfaces.  



Riparian Buffer Ranking

Riparian Buffer Quality based on:
A. Percent of riparian buffer in agriculture
B. Percent of riparian buffer in urbanization
C. Percent of riparian buffer undeveloped (combined forested 

area, wetlands, etc.)
D. Percent of total upstream watershed agriculture
E. Percent total upstream watershed urbanization
F. Percent total upstream watershed undeveloped (combined 

forested area, wetlands, etc.)
G. Number of upstream road crossings
H. Number of upstream point sources of pollution
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The existing riparian buffers were ranked according to the current protection they provide to water quality.
-(Click)- Land use variables were used to calculate this relative value including:
A. Percent of riparian buffer in agriculture
B. Percent in urbanization
C. Percent undeveloped (combined forested area, wetlands, etc.)
D. Percent of total upstream watershed  in agriculture
E. Percent total upstream watershed urbanization
F. Percent total upstream watershed undeveloped (combined forested area, wetlands, etc.)
G. Number of upstream road crossings
H. Number of upstream point sources of pollution
As the size of a buffer increases, the effectiveness of that buffer to improve water quality, flow, and wildlife habitat increases. A primary goal for the county should be to protect, enhance and restore riparian buffers to help improve water quality while also providing habitat and migratory corridors for many animals and plants through all parts of the county.




Riparian Buffer Quality

Riparian Buffer Quality:
Relative wildlife value

Low

High
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The highest quality existing riparian buffers typically coincide with the distribution of larger forested areas – around the perimeter of the county. 



Conservation Value Summary
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Conservation Value Summary:   
Darker areas indicate areas that 
have a greater stacking of 
conservation elements, whereas 
gray regions on the map indicate 
areas with little or unknown 
biodiversity value.
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Presentation Notes
Uncommon species of plants and animals in PA are frequently uncommon because they occur at the edge of their range, or have very narrow habitat requirements, such as very wet areas, very dry areas, steep cliffs, highly erodable areas, etc. These are usually small habitats in the landscape that can be susceptible to unfortunate natural accidents. An intense storm may blow down an entire old growth forest, a rockslide can eliminate a cliff community, an extreme drought or fire can destroy the habitat of a susceptible population. These are natural events that we have little control over. We cannot predict their impact on the sensitive ecological feature, and cannot easily mitigate for its effect. 
 	On the other hand, human caused disturbances can also destroy ecologically significant populations of plants and animals. Ignorance of a species ecological significance can lead to their unintended destruction. We don’t intend to drive species to extinction. In most cases, we just don’t know they exist or realize their function in the environment. We can avoid this second type of accidental destruction through careful planning and education on the sensitive ecological features of the region.  Planning can not only help avoid the unintended destruction of sensitive natural features, but can also help shape their improvement and help guarantee their success for future generations. 
The Green Infrastructure plan has been strongly influenced by the ecological information of the region to help combine the need for recreational openspace and the conservation of ecologically sensitive areas.
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