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MESSAGE FROM THE PROGRAM

We hardly have to state that we faced some challenges in 2020 – everyone had to adjust and adapt as the pandemic 
descended upon the country and the state. In many ways our staff were fortunate; we were able to work remotely 
and had projects that were established and funded. It took time for us to change our project plans and move into 
a new way of working but once we did, we made progress. We worked closely with our partners and funders to 
adjust scopes, deliverables, and timelines and without exception, we had great support in determining how to 
proceed. Several projects were completely delayed, some trimmed back, and a number went ahead more 
or less as planned.

Although social distancing protocols constricted our field work, we still accomplished a lot. We completed 
several multi-year projects with broad scopes that involved many staff. The Natural Heritage Inventories 
update for southwestern Pennsylvania required nearly four years to compile data and map over 600 
Natural Heritage Areas within the 10 counties of the Southwest Planning Region. As part of our 
wetlands ecology work, we finished our study of peatland plant communities, adding to or revising
the information from 95 community locations to our database and providing a baseline inventory
of vegetation, birds, butterflies, and moths. These unique communities may be subject to 
greater impacts from climate change and our work provides information for assessing 
changes in years to come.

Continued work in other unique habitats included the restoration of vernal pools 
and wet meadows, a survey of native bees on barrens, and inventory and 
monitoring of river scour. These projects and others involving fen 
communities and invasive species have allowed us to contribute to the 
stewardship necessary to maintain the integrity of species populations 
and natural communities. The Pennsylvania Plant Conservation Network 
has been pivotal in helping to advance stewardship and tapping into 
PNHP’s expertise.

As always, the PNHP partners each have an important role in 
helping to create priorities and keep the program strong and 
relevant. Collaborations that cut across agencies and 
priorities also help to advance our mission. Our recently 
completed climate change connectivity study for DCNR 
will hopefully play a role in how the state’s agencies, 
non-profit conservation organizations, and funders 
approach land protection and management 
throughout the state. 

Please feel free to share our publication 
and our work with all who have an
interest. We are proud of the work
we have undertaken this past year
and are already planning for
a busy 2021.

Our Mission

The Pennsylvania
Natural Heritage 

Program provides
scientific information, 

expertise, and assistance 
to support the

conservation of
biological diversity.

Our Partners In Cooperation With

Our projects and initiatives depend on the support of our partner organizations as well 
as funders from both the public and private sector. We would like to thank all of the 
program’s funders and supporters for helping PNHP to be successful in meeting the 
biodiversity information needs of the state, region, and Natural Heritage Network.



Program Staff and Roles

The PNHP consists of staff from the DCNR Conservation Science
and Ecological Resources Division, PFBC Biodiversity Section,
PGC Wildlife Diversity and Habitat Protection Sections,
and the Western Pennsylvania Conservancy Natural Heritage 
Program. WPC Natural Heritage Program staff work across
all taxonomic groups and have primary responsibility
for managing and providing information for PNHP
tools and products. Partner agency staff provide
support and guidance related to the conservation
of their jurisdictional taxa. We collaborate on
projects, leveraging capacity and often
complimentary expertise. Across the
partnership, we collect, analyze,
and provide data to effectively
conserve the state’s biodiversity. 

PNHP is a member of NatureServe, an international network of state, provincial, and national natural 
heritage programs and conservation data centers. By developing tools, creating data standards,
determining global species status ranks, consolidating data across the network, and providing 
numerous other network services, NatureServe offers a common point of contact and guidance
for programs across the Americas. Our Conservation Explorer tool is an example of a
NatureServe product tailored to PNHP use within Pennsylvania. Network programs
serve on the U.S. Section Council (advisory body to NatureServe) and individual
programs work together with NatureServe on numerous projects. PNHP,
along with NatureServe and our international network of programs, work
to share innovations and expertise to make each program stronger and
more efficient.



Mudpuppy and Salamander Mussel

In the spring of 2018 Zoologist Ryan Miller and
Malacologist Nevin Welte set out to shed some 
light on two species that live on the dark bottom 
of the Allegheny and Ohio river navigational pools.
With funding from the Wild Resources Conservation
Program and assistance from the Pennsylvania Fish
and Boat Commission, we studied the presence 
(and absence) of the salamander mussel and its host, 
the mudpuppy. We identified 11 locations where
salamander mussels and mudpuppies reside in the Allegheny River. We found 8 locations
with mudpuppies in the Ohio River but were unable find any salamander mussels. We also 
conducted a mark-recapture study on mudpuppies in both rivers to compare population 
densities. Our initial results indicate that the Ohio River has very high populations of
mudpuppies compared to the Allegheny. The data from these studies will be used to 
identify salamander mussel restoration areas with the hope of restoring populations 
of salamander mussels in Pennsylvania’s stretch of the Ohio River and the navigational
pools of the Allegheny.

Bees of Barrens  

This year we surveyed the bees and vegetation of four barrens systems in Pennsylvania:
sand dunes in Erie County, scrub oak shrublands in Centre County, shale barrens in Fulton 
County, and ridgetop scrub oak - pitch pine woodlands in Cumberland County. We used a
series of transects to gather baseline data about the bees that live in barrens habitats and
the associated vegetation. Vegetation management is beginning at several sites to improve
the habitat for native plants, pollinators, and other wildlife. Resurveying transects over time
will indicate how bee and vegetation communities respond to active management. At sites
without management, resampling may show changes due to other factors such as succession
or the spread of invasive species. The project is funded by the Pennsylvania Department of
Agriculture, and is part of a larger effort by the Northeast Association of Fish and Wildlife 
Agencies to study bees at xeric habitats throughout ten states in the region. Our thanks
to the land managers, partners, and volunteers who are assisting with this project.

SCIENCE
At the heart of our work is the biological 

and ecological science that we apply 
to the conservation of biodiversity. 
We approach each project as an 
opportunity to learn more about 
Pennsylvania’s ecosystems 
and species, documenting 
new discoveries and 
population changes. 

Augochlorella
aurata
(Golden
Sweat Bee)

Mudpuppy

Salamander
Mussel



Heightened Focus for the Green Salamander 

Early in 2020, PNHP Zoologists and WPC Senior Director of Conservation Science, Charles 
Bier, sat down to review our current knowledge of Pennsylvania’s green salamander (Aneides 
aeneus) distribution and prioritize surveys to strategically address data gaps for this secretive 
species. Our collective decades of experience working with this state-threatened  salamander, 
coupled with ever-improving GIS resources have enabled us to predict green salamander 
habitat with increasing accuracy. We began fieldwork in May, and throughout the field season 
documented over a dozen new green salamander sites while also working with staff from 
the PGC, DCNR, and PFBC to address management concerns. Being a habitant of old growth 
        forests, discussions are planned within the partnership to help restore  

     forest conditions and increase connectivity between our remaining green 
     salamander sites. Additionally, we experimented using drone technology 
     to build detailed maps of their sandstone rock habitat which will help with 
     more rigorous population monitoring. We plan to continue these efforts, 
     and coordinate with partner agencies to improve the long-term outlook 
     for this species in the coming year.

STATUS ASSESSMENTS
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Federally Listed and Candidate Plants 

PNHP received funding from USFWS through DCNR to perform assessments of Isotria 
medeoloides (small whorled pogonia), Trifolium stoloniferum (running buffalo clover), 
and Marshallia pulchra (beautiful Barbara’s-buttons). Section 6 of the Endangered Species 
Act directs their conservation through cooperative agreements with states. Each of these
species have different project goals based on their federal listing statuses. Isotria is a rare
orchid, known from only one extant population in Pennsylvania. With the goal of finding 
additional populations, PNHP field-tested an existing habitat suitability model to locate other 
populations. Discovered in southwestern Pennsylvania in 2017 and with four known populations,
Trifolium is proposed for delisting and will require five years of post-delisting monitoring. Marshallia, a globally
vulnerable species restricted to the Youghiogheny Gorge, is a candidate for federal listing and will require five years 
of data gathering to determine viability. PNHP botanists and ecologists began data collection and initial development 
of a rapid monitoring protocol. With additional funding from the USFWS, PNHP in partnership with DCNR will continue 
monitoring the populations of these species. 

 Marshallia pulchra
growing from cracks
in boulders of a river
scour zone

Isotria medeoloides 
with early fruits

Trifolium
stoloniferum with
senescing flowers



DISCOVERIES

A Marshallia by Any Other Name
Still Looks as Beautiful

One of our most showy and rarest scour species has many
names. Large-flowered marshallia, Barbara’s buttons,
Monongahela Barbara’s buttons, Appalachian Barbara’s
buttons, sometimes just marshallia. Now we call it beautiful
Barbara’s buttons! Nobody can deny its beauty, but why add
another name, just to cause confusion? We are not out to
make trouble. The common name in the Pennsylvania
regulations is large-flowered marshallia, a literal translation
of the Latin Marshallia grandiflora. But it turns out that
Marshallia grandiflora is not the correct name for our species!

Marshallia grandiflora as understood until last year ranged in
the Alleghenies from Tennessee to the Youghiogheny Gorge,
with outliers in the North Carolina Blue Ridge. In 2020,
the North Carolina plants were shown to be different.
Marshallia grandiflora was originally described based on North
Carolina specimens, so the name stays with them. The flowers are very 
beautiful, so they chose Marshallia pulchra for the new species name
 pulchra means beautiful!

Yellow Stoneroot Borer Rediscovered 
in Pennsylvania

In July, PNHP biologists found a population of yellow stoneroot borer 
(Papaipema astuta) caterpillars in a rich deciduous forest above the 
banks of the Youghiogheny River, within a large patch of their host plant, 
horsebalm (Collinsonia canadensis). We raised several of the caterpillars 
to adult moths in captivity to confirm the species identification. This moth 
is globally rare, and is threatened by high deer populations, habitat 
fragmentation, and invasive plants. This moth was historically known 
from several counties in southwestern Pennsylvania, but it hadn’t been 
seen here for over 50 years.

Marshallia species range map

Marshallia pulchra
type specimen

Yellow stoneroot borer
(Papaipema astuta)



Conowingo Islands

Surveys in river scour communities of the Lower Susquehanna 
resulted in numerous discoveries in 2020. We found primrose 
willow (Ludwigia decurrens), a state endangered species, in a
mucky inlet along the river’s shoreline. Known in Pennsylvania 
from a single occurrence about 10 miles away, last seen in
1987, this is the farthest northern extent of the range of 
this species. We found another southern species, leaf flower 
(Phyllanthus caroliniensis), scattered in the cobble and along 
mucky shorelines of islands. This Pennsylvania endangered
species is historically known from about eight locations along 
the lower Susquehanna but has only been reported once in
this area since 1938. 

Eastern Phacelia Flower Moth

This spring, while surveying bees at the Sideling Hill Shale 
Barren in Fulton County, PNHP biologists saw a black speck 
on an Appalachian phacelia (Phacelia dubia) flower. Upon 
closer inspection, the three-millimeter speck turned out 
to be an eastern phacelia flower moth (Tinagma gaedikei). 
This was surprising because all previous records of this 
moth were on flowers of Miami mist (Phacelia purshii),
so this find appears to be a newly documented host plant 
association for this specialist moth. Although a moth sitting 
on a flower is not proof that the moth uses the plant as a 
host plant, Miami mist has never been found in Fulton 
County, so there is strong circumstantial evidence to 
support this hypothesis. Knowing which host plants a 
species uses is important in understanding its role in 
an ecosystem and its conservation status.
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(Phyllanthus
caroliniensis)

Primrose 
Willow 
(Ludwigia 
decurrens)

Eastern Phacelia
Flower Moth
(Tinagma
gaedikei)



Kiskiminetas River Freshwater Mussels

In 2019, WPC staff surveyed for eastern hellbenders in the Kiskiminetas River. 
We found no hellbenders, but we did locate one pink heelsplitter mussel 
(Potamilis alatus) - a surprising discovery, given the terrible water quality 
associated with the Kiskiminetas River. When describing the river 100 years 
ago Dr. Arnold Ortmann said, “In fact, we may say, that in almost all of the 
drainage basin of the Kiskiminetas fresh-water life is extinct.” This fall, 
we returned to the Kiski to search for additional mussel species and the 
results were astounding! During three SCUBA dives, we collected eight 
species of live freshwater mussels and documented evidence of active 
reproduction, as several female individuals were completing mantle displays.

DISCOVERIES

A story by the Pittsburgh Tribune Review and 
an underwater video can be found online at 
After missing for more than 100 years, 8 
species of freshwater mussels found in the 
Kiski | TribLIVE.com. 

WPC has begun fish population 
assessments in coordination with 
Indiana University of Pennsylvania 
and the Pennsylvania Department 
of Environmental Protection to 
determine how many mussel-host 
fish species are present in the 
watershed. Future surveys are 
planned for 2021 to determine 
how far the mussel populations 
extend upstream. 

WPC staff, Eric Chapman and John Berger, 
processing freshwater mussels in the Kiski River

Collected freshwater 
mussels from second 
Kiski mussel
site KR-2.

“In fact, we may say, that in almost all of the drainage 
basin of the Kiskiminetas fresh-water life is extinct.”

              - Dr. Arnold Ortmann
      The Destruction of the Fresh-Water Fauna in Western Pennsylvania
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Next Steps for
Northeastern
Bulrush Monitoring

Northeastern bulrush (Scirpus
ancistrochaetus) is a federally listed sedge
generally found in vernal pools in Pennsylvania.
Over the last nine years, PNHP ecologists have
been engaged in a monitoring effort to better
understand the dynamics and health of populations
in Pennsylvania. This data set became a very useful
source of information for the U.S. Fish and Wildlife Service
(USFWS) when they began their 5-year review of the species
in 2018. As a result of the assessment, the USFWS recommended 
that the species be delisted due to recovery; this will likely
occur in the next year. As part of the delisting process, PNHP 
ecologists assisted with development of a post de-listing
monitoring plan that will be used to assess the status of
populations in the absence of the protection afforded them 
under the Endangered Species Act. 

Using Research to Help Guide Management

For the past three years, PNHP ecologists have conducted a project to better
understand the ecology, distribution, and threats associated with populations of large
yellow lady’s-slipper (Cypripedium parviflorum var. pubescens) in Pennsylvania. Large yellow
lady’s-slipper is listed as one of Pennsylvania’s vulnerable orchids, but until now, little has
been done to document the health of populations and stressors associated with the species.
Over the course of this study, PNHP ecologists have learned and observed some interesting
details about the species that should be considered in the management of large yellow lady’s-slipper.
Our findings, along with management recommendations, will be highlighted in the final project report
to be completed in spring 2021.

Large Yellow Lady’s-Slipper 
(Cypripedium parviflorum 
var. pubescens )

MONITORING



Some of the most interesting natural plant communities
in Pennsylvania are floodplain scour communities. 
They are often described as River Scour Prairies 
because of the  presence of tall “warm-season” grasses, 
such as big  bluestem, Indian-grass, switchgrass, and 
other species common to the tall-grass prairie
ecosystems of the Midwest such as sunflowers.
Floodplain scour communities are rare in Pennsylvania, 
limited to small sunny openings of frequently flooded 
cobble and boulder shoreline of large rivers and the 
edges of whitewater rapids in the mountains.

Floodplain scour communities are found on bedrock 
outcrops, boulder piles, and cobble shores that form 
as material originating in the uplands and carried by 
steep tributary streams during heavy rains is deposited
as it enters the larger river. Scour communities are 

also found where rivers bend abruptly due to
erosion-resistant bedrock. The scour processes are 
especially severe when the debris washing over the 
habitat includes ice. 

Scour communities flood frequently and the high-energy 
flows batter trees and shrubs, rip plants from the 
ground, and restrict the growth of all but the hardiest 
plants. Plants that thrive on the scour possess a number 
of adaptations to the harsh conditions including deep 
root systems, the ability to sprout and grow following 
floods, and tolerance of both very wet and very dry 
conditions. Many of the plants are rare, and have long 
been the focus of botanical interest and conservation. 
Some, like Monongahela Barbara’s Buttons (Marshallia 
pulchra), or more simply marshallia, are found only in 
the river scours.
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Threats 

Scour communities evolve and move as the rivers 
they depend on change. Natural processes are 
generally slow compared to the rapid changes 
brought about by human influence and manipulation, 
resulting in stress to the species that must move 
along with changing habitat. 

Global climate change: Increases extreme weather 
events, catastrophic floods, and reduction in the number
of freeze-thaw events are thought to negatively impact 
scour communities.

Development activities: Transportation (railroads, highways,
bridges), residential and recreational facilities, and use of floodplains 
for agriculture have substantially altered the natural hydrology of
rivers throughout the state. 

Construction of large reservoirs for hydroelectric power, drinking water, 
flood control, and recreation: Perhaps the most profound in modifying natu-
ral flood and scour processes along rivers across the state, this           reduces the 
severity of the flooding and the cyclic impact that floods have on plant communities 
and species of the scour. With less frequent scour events, trees and invasive plants 
are able to establish, shifting the community towards woodland and forest and away 
from open prairie-like grasslands.



Appalachian Rivershore Prairies - Youghiogheny River 

The Youghiogheny River has long been a destination for botanists willing to brave the rapids 
and the copperheads in search of rare plants. Often at the northern end of their range, rare 
plants make their home in cracks in the sandstone bedrock and among the large boulders
and cobble bars flooded by rapid waters flowing off Chestnut Ridge. Our botanists who have 
been monitoring the Yough scour habitats have noted a decline in the marshallia population. 
Herbivory, recreation, invasion by exotic plants, such as Japanese knotweed (Fallopia japonica), 
and climate change may be playing a role in the decline. However, flow regulation, from the 
Youghiogheny River Dam, built to maintain water quality and recreational flows is thought to 
be the most significant factor in the loss of the marshallia and succession towards upland plant 
communities in the scour. 

Floodplain scour communities vary in species composition and structure by region. As we catalog 
these communities across the state, the information can be used to guide management strategies 
for floodplain scour and maintain these ecologically valuable communities.



Bedrock Scour - Lower Susquehanna River

While cobble and bedrock floodplain scour can be found along the shores of most large rivers 
in eastern Pennsylvania, extensive floodplain scour communities with rare plants are uncommon. 
The lower Susquehanna River is wide and bounded by metamorphic rock. Low-lying islands, 
bedrock outcrops, and large boulders exposed at low flows are all structured by the natural 
floodplain dynamics and geomorphology of the area. In 2020, PNHP surveyed the islands
below the Holtwood Dam, where we found species such as primrose willow (Ludwigia
decurrens) and leaf flower (Phyllanthus caroliniensis), butterfly pea (Clitoria mariana),
globe beaksedge (Rhynchospora recognita), and perennial fuzzy bean (Strophostyles
umbellata) growing in open, prairie-like areas.



Big Bluestem – Indian-grass River Grasslands - Allegheny River 

The Middle Allegheny River supports large open grasslands found on wide boulder and cobble shores which are
subject to high intensity flooding and ice scour. These are the most “prairie-like” of our floodplain scour communities 
and are characterized by stands of big bluestem (Andropogon gerardii), Indian-grass (Sorghastrum nutans),
and switchgrass (Panicum virgatum). Like other floodplain scour communities with rare plants, these river floodplain 
grasslands are maintained by powerful floods. Trees and shrubs are battered by winter ice and flood debris.
The boulder substrate, carried by ice-age glaciers, is deposited at the mouths of tributaries as they enter the larger 
river, forming broad shores of boulders and cobble. It is not uncommon to see large trees strewn across these sites 
following floods. PNHP ecologists along with a graduate student from Bucknell University have been studying the 
genetics and distribution of one of the most charismatic plants of this community, wild false indigo (Baptisia australis) – 
a tall herbaceous plant in the pea family with striking dark blue flowers and blue-green foliage more common in the 
tallgrass prairie ecosystems of the Midwest.



INFORMATION MANAGEMENT

Other Invertebrates  257

Vascular Plants           128

Birds    82

Reptiles & Amphibians    29

Butterflies & Moths   25

Non-Vascular Plants   13

Mammals    12

Communities    8

Mussels    7 

TOTAL 561

PNHP Information Management staff maintain 
Biotics; the Heritage Information database 
developed by NatureServe to provide a
standardized platform used across the
Heritage Network for mapping biodiversity 
data. The records in our database hold
information gathered from field surveys by 
PNHP partner biologists, the academic
community, consultants, and qualified citizen 
scientists. Biotics information underlies our 
Conservation Planning products, including 
Natural Heritage Areas, the Pennsylvania 
Conservation Explorer (PACE) tool, and the 
Pennsylvania Conservation Opportunity
Areas (COA) tool. The records in our
Biotics database represent a wide range of 
taxa including vascular and non-vascular 
plants, vertebrate and invertebrate animals, 
natural communities, and geologic features.

INFORMATION
PNHP  information is far from  

static. Each year brings  
new records and new ways of 
distributing our unique products. 
Projects focused on specific 
species and groups of 
organisms continue to 
add more data and 
innovative online 
tools improve 
access to a 
wealth of 
information.

Data Management Milestone

The Heritage Program database reached a milestone this year;
we now have over 30,000 occurrences of plants, animals, 
communities, and natural features. These records represent 
over 55,000 individually mapped locations documenting at least 
70,000 visits made over the past 200 years. The first record was 
entered into the database in 1982 by Tom Smith, former Heritage 
Program Director and Plant Ecologist. It took three years to 
reach 100 occurrence records, and ten more to reach 10,000
records (13 years total). From there it was 14 years to reach 
20,000 occurrence records and 11 more years to reach 30,000 
records. The fact that we are maintaining the pace of new record 
creation is remarkable, considering we are also updating existing  
records at the same time. This achievement is possible because
of the expansion of the taxa that we cover, and the increase in 
the number of biologists and information management staff
over the years.

Records Added to Biotics in 2020



BRYOPHYTE FLORA OF PENNSYLVANIA 

Bryophytes are a group of related plants that include mosses, liverworts, and hornworts. 
They contribute to the biodiversity, function, and stability of various ecosystems, but are 
commonly overlooked because they are small and relatively difficult to identify. Diversity 
and distribution of these important plants is frequently unknown or misunderstood due 
to a lack of reliable taxonomic checklists for a given region. This lack of information 
greatly inhibits conservation efforts for these organisms. 

Over the past few years, PNHP staff
and  the Bryophyte and Lichen
Technical Committee of the
Pennsylvania Biological Survey
(http://www.pabiologicalsurvey.org/) 
assembled an unofficial bryophyte checklist
consisting of 579 taxa; 3 hornworts, 139 liverworts, 
and 437 mosses. Taxa least represented in
herbarium specimens at the Consortium of
North American Bryophyte Herbaria
(https://bryophyteportal.org/portal/index.php)
were used as surrogates for rare species in
the state. PNHP will utilize this information in
2021 to develop a comprehensive checklist that 
identifies species of concern. The new project will 
help identify species most in need of conservation 
protections while providing updated distributions
for those species.
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A preliminary breakdown of rare, threatened, and endangered bryophyte 
taxa represent more than half the bryoflora in Pennsylvania.

Complex Thalloid 
Liverwort  
Conocephalum
salebrosum

Dicranum
polysetum

Leafy Liverwort 
Geocalyx
graveolens

Knights
Plume Moss 
Ptilium 
crista-castrensis

Rhizomnium
appalachianum

Simple Thalloid
Liverwort
Riccardia multifida



APPLICATION
An important aspect of 

PNHP’s work is distilling 
large amounts of scientific 
information into a form 
that can guide biodiversity 
conservation planning 
and decision-making 
throughout 
the state.

Wood turtle 
Glyptemys insculpta

Black-and-white warbler
Mniotilta varia

Snow trillium 
Trillium nivale

Three species which rely on connected, intact habitat in Pennsylvania

Do you want to help Pennsylvania's imperiled wildlife but are not sure where 
to start? The Wildlife Action Plan Conservation Opportunity Area (COA) 
Tool is just the place! Powered by more than 400,000 Species of Greatest
Conservation Need locations, the COA Tool provides species information for your areas of interest. Learn about what 
species are (or might be) in the area, their habitat preferences, the habitats found in the area, and conservation actions 
that will benefit the at-risk species. There is also an option to query by county or large watershed. 

Join the growing COA Tool community, now with over 750 registered users, to see what they're raving about!

"...This is one of my top tools when initially taking a look at a potential project with a landowner or conservation 
partner. Thank you for helping us tell the full story about PA's Heritage when it comes to its wildlife!"

Everone can play a role in supporting Pennsylvania's wild heritage. Explore an area of your interest today!
https://wildlifeactionmap.pa.gov

The Wildlife Action Plan and COA Tool were developed 
and are administered by the Pennsylvania Game 
Commission and Pennsylvania Fish & Boat Comission, 
with technical support provided by the Pennsylvania 
Natureal Heritage Program and NatureServe. Federal 
funding is provided by the U.S. Fish & Wildlife Service, 
Wildlife and Sport Fish Restoration Program through 
the Stat and Tribal Wildlife Grants Program

CONSERVATION OPPORTUNITY AREA (COA) TOOL UPDATE

Climate
Change

Connectivity
Map

CLIMATE CHANGE CONNECTIVITY DATASET 

In the past, species could move great distances in response to changing environments.
As our climate changes more rapidly and human-caused landscape fragmentation continues,
there are now many barriers to species’ movements. The Pennsylvania Department of 
Conservation and Natural Resources (DCNR) provided PNHP the resources to complete an 
assessment of climate change connectivity in Pennsylvania. The final product, completed in 
2020, provides statewide mapping and prioritization of conservation hubs and corridors 
based on an index of five factors: regional flow, biodiversity value, resiliency, geophysical 
setting, and landscape condition. Using various combinations of these factors, PNHP
provided guidance regarding additional protection, habitat management, and restoration
actions needed to improve and maintain connectivity within the corridors. These data 
    are publicly available by request through the PNHP website, and will be a valuable tool
         to ensure local land conservation actions support broader,  regional climate change
  connectivity goals.



SOUTHWEST NATURAL HERITAGE AREAS UPDATE 

This year PNHP, in partnership with the Southwest Pennsylvania Commission (SPC), completed
our most ambitious County Natural Heritage Inventory (CNHI) update project to date. In all,
ten southwestern Pennsylvania CNHIs were completed: Allegheny, Armstrong, Beaver, Butler,
Fayette, Greene, Indiana, Lawrence, Washington, and Westmoreland counties. While some of
these CNHIs had been published relatively recently, others, such as Allegheny County, had not
been revised since 1994. PNHP conducted two years of fieldwork to search for and update
rare species records across the region. Based on this fieldwork, 643 NHAs were created
across the ten counties. The results of these updates are publicly available through the PNHP
website. This project also allowed PNHP to streamline and automate much of our procedure
for generating reports. This investment in our data infrastructure will make future inventory
update projects faster, smoother, and more accurate. Map of the new NHAs in 

the southwestern region.

The Upper Allegheny River in northwestern Pennsylvania  
supports one of the most diverse freshwater mussel communities 
in northeastern North America. The Youghiogheny River in the 
mountains of southwestern Pennsylvania supports the globally 
rare floodplain scour community and several rare plant species. 
Despite the high biological diversity of these two rivers, large 
dams built for flood control, transportation, and electricity 
generation have greatly changed these ecosystems, especially 
the natural disturbance patterns of free-flowing rivers. 
The Sustainable Rivers Program is an ongoing collaborative 
between The Nature Conservancy and Army Corps of Engineers 
to guide management of large dams on the region’s waterways. 
To establish baselines and up-to-date aquatic community data, 
PNHP surveyed for freshwater mussels and developed 
descriptions of submerged aquatic vegetation and emergent 
and floodplain wetland communities in the Allegheny, below 
Kinzua Dam. Likewise, in the Youghiogheny, downstream of the 
Youghiogheny River Dam, PNHP inventoried plant communities 
and rare plant species, and documented the dynamics of flood-
waters on the scour using drones and field cameras. These data 
will be used by the Corps to create operating plans that maintain 
these sensitive ecological resources while providing clean water, 
power generation, and flood management. 

SUSTAINABLE RIVERS PROGRAM A
P

P
L

IC
A

T
IO

N



WETLAND PROGRAM DEVELOPMENT GRANTS 

Much of the classification, assessment, and monitoring of wetland plant
communities in Pennsylvania has been supported by the U.S. Environmental
Protection Agency’s Wetland Program Development Grants (WPDGs) program,
which funds research related to characterizing and reducing water pollution.
In Pennsylvania, WPDGs support the Department of Environmental Protection’s
(DEP) efforts to better understand our wetland resources and have funded
development of tools and research that contributes to wetland mitigation and
restoration programs. WPDG funds have supported collaborative projects
between PNHP partners and agencies for nearly three decades. PNHP has
partnered with DEP on wetland community classification and ecological
monitoring of interest to Pennsylvania Chapter 105 wetlands protection efforts.
In the early 2000s, PNHP completed assessment and classification studies for the
Susquehanna and Ohio rivers and conducted vernal pool and headwater
wetland studies. Currently, WPDGs are supporting PNHP field inventories of
seepage and floodplain wetlands with assistance from NatureServe and DEP
for the development of an on-line tool to help restoration practitioners determine
the most appropriate plants to use in wetland restoration. A new project will
bring together PNHP ecologists and watershed scientists from the Western
Pennsylvania Conservancy, U.S. Forest Service hydrologists, and academic
researchers from Bucknell, Gannon, and Lockhaven universities to monitor
ecosystem changes following restoration activities in Little Arnot Run, a small
stream in the Allegheny National Forest.

PNHP counts on our partners 
to manage land and 

water for the conservation of the  
commonwealth’s biodiversity.  
But our role is often highly  
collaborative – we provide 
the expertise, planning, 
and biological framework 
to help initiatives grow 
and to address 
current needs 
and issues.

COLLABORATION 
AND COMMUNITY

SUSQUEHANNA RIVERLANDS CONSERVATION PARTNERSHIP

The lower Susquehanna River and its surrounding
natural lands are designated as the Susquehanna
Riverlands Conservation Landscape (SRCL) by DCNR,
one of eight such landscapes in Pennsylvania. One key
component of the SRCL is its network of conservation
partners, including land trusts, county planning
commissions, state agencies, community groups, and as
of 2020, PNHP. This network aims to collaboratively
protect, preserve, and steward the SRCL. In 2021,
PNHP will contribute to the development of the SRCL
comprehensive natural resources plan, which aims to
address needs and strategies related to ecosystem
function, climate change, landscape connectivity, 
and restoration.   

Susquehanna
Trillium
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OHIOPYLE WETLAND AND STREAM RESTORATION

PNHP staff partnered with DCNR Bureau of State Parks, Wetland Restoration LLC,
and Beran Environmental to restore stream and wetland habitats at six locations in
Ohiopyle State Park. Several sites were impacted by dams and ponds that were
constructed before the property became part of the park. We removed several
on-stream impoundments from along a forested stream that supports naturally
reproducing native brook trout, which restored significant in-stream trout habitat
and enhanced long-term watershed resiliency. We also converted an old concrete pool
into a natural spring fed wetland and wet meadow to support vernal pool amphibians
and native pollinators. We reseeded the restoration sites with a native wetland seed
mix and planted over 700 perennials, shrubs, and trees.
Returning a more natural hydrology and vegetation
to these sites will benefit a variety of wildlife that
need cool, free-flowing mountain streams,
vernal pools, or small meadow openings in the
forest. Within weeks of the restoration new
plants were growing and several species of frogs
and salamanders had moved in! These projects
were supported with funds from the Pennsylvania
Bureau of State Parks, DCNR Community
Conservation and Partnerships Program, and the
National Fish and Wildlife Foundation.

Concrete pool pre-construction Construction begins 3 weeks post construction 6 weeks post construction

6-8 weeks post-construction  planting
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HIGH CONSERVATION VALUE FORESTS

The Pennsylvania Bureau of Forestry manages High Conservation Value (HCV)
areas on state forest land to ensure our most fragile ecological communities are
protected. In July, biologists from WPC and DCNR collected baseline data at Scotch
Pine Hollow HCV area in Tioga County to protect the state-threatened plant, few-seeded
sedge (Carex oligosperma) from white pine encroachment. Biologists quantified the sedge
population, documented characteristics of the surrounding
cottongrass-sedge fen community, installed hydrologic data
loggers, and captured drone footage at the site. DCNR foresters
plan to fell trees after two years of baseline data are collected
and PNHP will capture the response of the sedge to increased
light, and perhaps water, availability in the years following
tree felling.

PNHP biologists partnered again in September to conduct two
weeks of quantitative mussel surveys at Kennerdell HCV area in
one of the most un-impacted and biologically diverse reaches of
the Allegheny River. Using snorkeling and scuba to search in a
gridded pattern, we found 15 freshwater mussel species,
including four federally listed species. 

Drone usage at 
Scotch Pine Hollow

Diving for
Freshwater 

Mussels

GIFFORD PINCHOT STATE PARK MEADOW
RESTORATION, TEN YEAR RECAP

Before Gifford Pinchot State Park was formed around 1960, the area was farm 
and pastureland. After the farmers and their livestock left, most of the cleared 
land quickly grew up into woodlands. However, some small meadows persisted 
where thin soils over diabase bedrock slowed succession. In 2004, PNHP
completed a report documenting rare species and habitats in the park.
These little sun-filled pockets of grasses and wildflowers were highlighted as 
important habitats supporting unique plants, animals, and pollinating insects. 
For decades these meadows had quietly flourished without human intervention, 
but woody and invasive plants were overtaking them. In 2009, PNHP began 
working with partners to reopen the meadows. Since then, a regular maintenance 
schedule has been necessary to preserve these habitats and the most recent 
workday was in the fall of 2020. PNHP would like to thank the staff and volunteers 
who provided time and expertise to support this work: DCNR Bureau of State 
Parks Resource Management and Field Services Section, Friends of Pinchot 
State Park, Gifford Pinchot State Park, Pennsylvania Outdoor Corps, Student 
Conservation Association, and West Shore School District.



INVASIVE SPECIES MANAGEMENT 
IN THE LAKE ERIE WATERSHED

Growing so densely it crowds out native plants, the aquatic invasive hydrilla 
threatens to spread to regional ponds and lakes in northwest Pennsylvania. 
Hydrilla is only one of many invasive plants that outcompetes native species 
and can degrade ecosystems. With funding from the Great Lakes Restoration 
Initiative, the Pennsylvania Natural Heritage Program managed invasive plants 
in biodiverse Natural Heritage Areas and adjacent locations in the Lake Erie 
watershed. In ponds, forest wetlands, and riparian habitats at seven sites
across 150 acres, PNHP staff members with partner, Pennsylvania Sea Grant, 
removed invasive species by hand pulling and careful herbicide application. 
After successive years of management of hydrilla in heavily infested Lake Erie 
watershed ponds, the plant could not be detected during this year’s site
monitoring. Ongoing monitoring is planned at invasive management sites. 

FEN MANAGEMENT

Cross-agency collaboration was key to advancing stewardship
at several fen sites this year. Calcareous fens are some of
our most valuable and vulnerable wetland plant habitats.
They are fed by calcium-enriched groundwater
and can host a very high diversity of plant species,
including many that are rare. The highest
concentration of these habitats is in northwestern
Pennsylvania, where several important fen sites
are owned by the Pennsylvania Game Commission
(PGC) and the Western Pennsylvania Conservancy (WPC).
In 2020, PNHP botanists worked with PGC managers and
biologists to treat invasive species at two PGC-owned fen
sites. PGC provided resources, expertise, equipment,
and person-power to conduct the treatments, which were
planned in consultation with PNHP botanists, who shared
expertise on fens and their sensitive species. The Pennsylvania
Plant Conservation Network (PPCN) also funded invasive plant
treatment at two WPC-owned sites. Lessons learned from this work
will be recorded for future use in PPCN and PGC stewardship.  

Herbicide 
application
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Grass of Parnassus
(Parnassia glauca)

Hydrilla
covered
pond



As part of our mission, we aim to 
develop expertise and expand 

the information we collect, especially 
about those species and groups 
where little information exists. 
We also reach out to our 
many constituents to 
share information and 
help us find and 
document these 
underrepresented 
groups.

SPREADING    
      THE WORD

Cape may warbler
(Setophaga tigrina),
one of the most abundant
fall warblers.

BIRD MIGRATION CALL TO ACTION GOES VIRAL 

In September, PNHP had a “viral” conservation moment on our Facebook page: a post we shared about
the natural phenomenon of mass fall bird migration caught the attention of over 750,000 users, and was
shared almost 12,000 times! When birds migrate at night in large numbers, there is a simple conservation
action that everyone can take; turn off your lights after 11:00 p.m. to limit the disorientation that artificial
lights cause birds and reduce mortality from collisions with buildings. PNHP was thrilled to have the opportunity
to share this cool natural phenomenon with so many people, and encourage everyone to take some simple
conservation actions to protect our state’s (and North America’s) natural heritage. The popularity of this
post also led to follow-up interviews with various news sources across the state, and an opportunity to get our
conservation messages out to an even wider group. As more people have taken up outdoor hobbies, such as
bird watching, during the pandemic, PNHP’s social media presence has been a great way to virtually share
information with a broad audience and inspire people to explore nature in their own backyards.

ONLINE EDUCATION PROJECTS

PNHP members regularly lead a variety of education and outreach projects throughout the 
year. In 2020, however, many of these projects had to look a little different. PNHP rose to
the occasion, making use of digital tools and platforms to get our message out. For example, 
while PNHP biologists would usually be in the field with groups of student interns in the 
summer, this year we led Zoom lessons. An ongoing partnership with the Allegheny County 
Library Association (ACLA) and the Western Pennsylvania Conservancy to develop a nature 
backpack lending program pivoted to a list of curated digital resources for a variety of 
Pennsylvania habitats and organisms, and interactive StoryMaps that sent families on
          self-guided tours of nearby nature. The digital skills we have
           gained this year will likely stick around, as we have seen how 
            asynchronous digital content can make our educational
             materials accessible to more people.
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iMAPINVASIVES – 2020 WATER CHESTNUT 
CHASERS CHALLENGE AND INVASIVE
SPECIES SCAVENGER HUNT

The Pennsylvania iMapInvasives Program continually strives to find new ways 
to connect with natural resource professionals and citizen scientists and 
encourage them to locate and report early detection and high priority
invasive species. We do this by offering special events like the Water
Chestnut Chasers Challenge (WCCC) (now in its fourth year in 2020)
and the Invasive Species Scavenger Hunt (offered for the first time in 2020). 
Both of these unique events ask participants to survey for one or more
specific invasive species such as water chestnut, wavyleaf basketgrass,
and Asian longhorned beetle, and report findings to iMapInvasives.
Details on where and how to search for each species provide participants
with the fundamental tools they need to conduct an effective survey.
Results from these events (in 2020) produced new and novel findings
for water chestnut, hydrilla, kudzu, and New Zealand mudsnail.

Water
Chestnut

New Zealand 
mudsnail

iMAP AT THE FOREFRONT FOR EARLY
DETECTION OF INVASIVE SPECIES

The Pennsylvania iMapInvasives Program strives to be the go-to 
resource for information on locations of early detection and high 
priority species in our state, such as Java waterdropwort, New 
Zealand  mudsnail, and hydrilla. To aid those working to abate the
threat of invasive species through rapid response efforts, we ensure
that new and novel findings are documented quickly in the database,
and communicate with appropriate state and local natural resource
professionals to make them aware
of these new occurrences. In 2020,
the first finding of Java water
dropwort in Pennsylvania was
discovered in Berks County.
After being recorded in the
database, this information was
quickly disseminated to
individuals including state
agencies, NGOs, and members
of the Pennsylvania Governor’s
Invasive Species Council. 

Java waterdropwort

MYCOLOGY FORAYS

Within the past year or so PNHP has offered three mycology forays
designed to educate and familiarize our staff with typical fungal collection 
and identification protocols, and also as a first step in adopting fungi into 
the Pennsylvania Natural Heritage Program. The first of these forays was 
held on September 26, 2019 at the Ned Smith Center for Nature and Art 
and consisted of DCNR, PNHP, and PABS Mycology and Protists Technical 
Committee (MAP TC) members. The day consisted of two educational 
presentations by Alexander Dogonniuck on proper survey, collection,
identification, documentation, and preservation techniques, as well
as a practice foray guided by MAP TC members. Following the
foray, staff had a chance to identify specimens collected
throughout the day with guidance from the mycologists
of MAP TC. The positive feedback we received makes
another in-person foray event a high priority. In 2020,
due to Covid restrictions we held virtual forays in
the spring and fall. In the future we hope to
expand the invitation to the Pittsburgh WPC
staff and eventually the whole Pennsylvania
Natural Heritage Program. This was truly a
great way to solidify bonds between
MAP TC and PNHP, and PNHP staff
and the world of mycology.



“Distance simply means separation
in place but never in connections.
Heart remains inseparable.”

 – DhelChen



WE WOULD LIKE TO RECOGNIZE THE MANY ENTITIES 
AND PROGRAMS THAT SUPPORTED OUR WORK IN 2020:  

Department of Conservation and Natural Resources 
· Bureau of Forestry
· Wild Resources Conservation Program
· Community Conservation Partnership Program Grants
· Bureau of Forestry Research Fund
· U.S. Fish and Wildlife Service, Section 6 grants
· U.S. Environmental Protection Agency, Wetlands Program Development Grants

Department of Environmental Protection 
· U.S. Environmental Protection Agency, Wetlands Program Development Grants
· Clean Water Fund

Pennsylvania Game Commission
· State Wildlife Grants
· Pittman-Robertson Fund

Pennsylvania Fish and Boat Commission 
State Wildlife Grants

Pennsylvania Department of Agriculture
Research Grants

U.S. Forest Service
Allegheny National Forest
Great Lake Restoration Initiative Funds (Cooperative Weed Management Program)

U.S. Fish and Wildlife Service
Great Lake Restoration Initiative Funds
Science Application Funds

U.S. National Park Service

Pennsylvania State University, Pennsylvania Sea Grant
Great Lake Restoration Initiative Funds

Pennsylvania Department of Transportation

Gertrud Gerlach

The Charles Kaufman Fund

NatureServe

Allegheny County Parks Foundation

The Nature Conservancy

Allegheny Land Trust

Nuttall Ornithological Club

PROGRAM FUNDING 

Our funding reflects the large amount of work we do with 
state and federal agencies. In 2020, we received additional 
federal funds from the Payroll Protection Program. Local 
sources of funding include counties, municipalities, and NGOs. 
We also raise funds from private sources including businesses 
and private foundations. Together, Inventory and Monitoring 
& Assessment work comprise a majority of our total funding; 
these are the areas that supply new and updated on-the-ground  
information to the program. The other parts of the program 
primarily are concerned with disseminating the information that 
we collect and manage. The ways that we provide biodiversity 
information have become increasingly sophisticated and the 
demands on Information Management and Planning have grown. 
The need to work with NatureServe and the heritage network 
to provide a number of our online services has also grown.
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Department of Conservation and Natural Resources
Rachael Carson State Office Building
PO Box 8552
Harrisburg, PA 17105

Western Pennsylvania Conservancy
800 Waterfront Drive
Pittsburgh, PA 15222

Pennsylvania Game Commission
2001 Elmerton Avenue
Harrisburg, PA 17110

Pennsylvania Fish and Boat Commission
1601 Elmerton Avenue
PO Box 67000
Harrisburg, PA 17106

Website: http://www.naturalheritage.state.pa.us/
Find us on Facebook https://www.facebook.com/NHPPA/
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