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MESSAGE FROM THE PROGRAM
We are happy to offer our second annual report highlighting our work in 2019. The past year saw new
discoveries, completion of several projects, new tools to enable public access to our information, and the
continued inventory and documentation of the Commonwealth’s biodiversity. We recently assembled a
large dataset of Species of Greatest Conservation Need (SGCN) - the underlying framework for the newly
released Conservation Opportunity Area Tool (COA) - and are assembling invasive species data as part of
the Pennsylvania iMapInvasives database. Ecological, botanical, and zoological surveys contributed new data
to our biodiversity database (Biotics) and the Pennsylvania Conservation Explorer environmental review tool.
As our datasets grow we have to devise approaches to keep species and community records current.

We are also addressing emerging issues that may affect the state’s plants and animals, especially climate
change. We have been working to identify species and habitats that are most vulnerable to climate change
impacts and establish projects and protocols to monitor them. Results of these projects can indicate when
action is needed and guide management for their conservation.

Even with the substantial information that we have gathered, there is still limited knowledge of many groups of 
organisms, especially animals. The 2015 Pennsylvania Wildlife Action Plan (PA WAP) included 450 terrestrial and 
aquatic invertebrates as SGCN and our evaluation of their statuses revealed very little data on most of those 
species. Cave invertebrates represent one group for which we have minimal information. We have a keen
interest in this group because they may be a key to evaluating the health of subterranean communities and
aquifers, especially in central Pennsylvania. We have made some headway in recent years with mosses and
lichens and are now assembling preliminary data for fungi. We will look to universities, museums, and other
collaborators as well as citizen science participants to help build the datasets for these poorly documented
species. As time and funding allows, our staff will work to develop the expertise and data to better
determine the status and conservation needs of these species.

We count on our agency partners, who make decisions on how best to manage our native species,
to guide our work into the most needed realms, and produce information that will be most effective
in helping to conserve the state’s biodiversity. We hope that the already strong conservation ethic
in Pennsylvania will grow and help to keep the incredible natural wealth of our state intact.

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 2020.

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.



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, works to share innovations and expertise
to make each program stronger and more efficient.

Program Staff and Roles

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. 



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.  

STATUS ASSESSMENTS

Spotted Turtle Conservation

Spotted turtles are one of our smallest and most elusive turtles, inhabiting a
variety of shallow wetland habitats such as temporary pools, wet meadows, forested
   wetlands, streams, and drainage ditches. PNHP biologists are part the PFBC led
      participation in a multi-state Competitive State Wildlife Grant for the conservation and
          management of the spotted turtle (Clemmys guttata) across the Atlantic states, from Maine
                 to Florida. PNHP herpetologist, PFBC biologists, and the Mid-Atlantic Center for
       Herpetology and Conservation (MACHAC), with help from the DCNR Bureau of Forestry,
                 Pennsylvania Game Commission, private landowners, and enthusiastic volunteers
        conducted population surveys at nearly a dozen wetland complexes in 2019 looking
          for spotted turtles. All captured turtles were measured, photographed, and marked for 
        future reference before being returned to their habitat. This project will allow partners and 
       collaborators to take action on the conservation goals and priorities recently identified in the   
      2015 update to the State Wildlife Action Plan. The most pressing research need identified in the 
    plan is to implement a thorough status assessment and monitoring program for the species.
  The sites studied in 2019 will be established as long-term monitoring sites that will help us detect
              trends in the spotted turtle populations.

Freshwater Mussels

Understanding distributions of rare species
and freshwater mussel habitats are essential
to their management and conservation.
To update historical information about the
tidewater mucket, eastern lampmussel,
and brook floater habitat, we conducted
snorkel surveys and created range maps for
Pennsylvania. Results of these studies were used
help determine their rarity in Pennsylvania. In another
project, SCUBA-diving mussel biologists descended to
the bottom of the Ohio River to study which species can
survive in the disturbed environment. We determined that a 
select suite of mussel species can tolerate the silty navigational 
pools and that some rare species may be returning to the
river since the abatement of pollution.



Burrowing Crayfish 

Pennsylvania supports five species of burrowing crayfish, but the
digger crayfish is the only species found in northwestern Pennsylvania.
In 2019, PNHP scientists and colleagues completed digger crayfish
surveys in Pennsylvania, confirming that the species is extremely
rare (only two populations known from the state) and deserving
of conservation and management attention. We also completed
surveys for the upland burrowing crayfish and found that,
although the species has a restricted distribution (mainly in
Fayette and Somerset counties), the species is common within
its range (nearly 50 known populations) and appears to be
stable in the state. 

Some burrowing crayfishes have extremely restricted
distributions in Pennsylvania, especially the digger
crayfish (Creaserinus fodiens) and devil crayfish
(Cambarus diogenes) and are threatened by a variety
of anthropogenic stressors including urban development, 
habitat loss and degradation, and invasive species.

Burrowing crayfish provide critical habitat for a variety
of species including the massasauga rattlesnake
(Sistrurus catenatus).

During burrow construction and maintenance, burrowing 
crayfish pile mud outside of their burrows forming chimneys, 
which are most visible in the spring and early summer.

Devil Crayfish
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Landscape Scale Restoration: Wildlife Response to Fire

Over the last century, humans have suppressed fire throughout our eastern
temperate forests, including Pennsylvania. However, there is evidence that fire
was a part of our landscape with certain species and communities well-adapted
to its effects. Without fire to maintain the openness of some woodland, shrubland, 
and barrens habitats, wildlife species that depend on them could disappear. PNHP 
biologists are working with DCNR staff to study the response of wildlife – birds, 
moths, and butterflies – to prescribed fire treatments on state forest lands. 
We collected baseline information on occurrence, abundance, and diversity this 
year at sites in Buchanan and Tioga state forests; all slated for prescribed fire 
over this next year. We will compare these baseline surveys to post-fire surveys 
to better understand how local wildlife populations respond. 

Peatlands

Climate change has been front and center in the news
in recent years and PNHP has been keenly interested
in how the effects of human caused climate change will
impact our rare species and habitats. Peatlands are a
rare community type more common to northern climates
and high elevations which may be disproportionately
impacted by changes in mean temperature and
precipitation levels. First assessed in 2011-2012, PNHP
ecologists wrapped up a second round of field sampling
of 30 long-term monitoring sites in 2019 and will be
analyzing the data to see how these areas have changed
over this period. We also were joined in the field by
reporters from the Allegheny Front, a radio show on
our local NPR-affiliate, WESA. In this program we spoke
about the unique character of Pennsylvania’s peatlands,
the need for conservation, and the threats from climate
change and development.   

 https://www.alleghenyfront.org/into-the-bog- 
scientists-are-trying-to-learn-more-about- 
unique-peatland-ecosystems/

STATUS ASSESSMENTS

Many moth specimens are still being identified, but so far we 
recorded 12 insect Species of Greatest Conservation Need

We recorded 66 breeding bird species, including 14 bird 
Species of Greatest Conservation Need.

Clearshade Bog

Drosera filiformis
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Northeastern Bulrush Monitoring  

Northeastern bulrush (Scirpus ancistrochaetus) is one of three federally 
listed plants found in Pennsylvania and generally inhabits vernal pools in the 
state. Pennsylvania is important to this species because a majority of the 
populations across its range are found here. In 2012, Heritage ecologists 
began a monitoring program to document population size and the health 
of the species in Pennsylvania. This on-going monitoring work represents 
the most complete effort to date to better understand the population dynamics 
of the species. Our work in 2019 provided additional data and insight into the 
behavior of populations and also created a framework for identifying site-level 
threats to populations. The dataset from this monitoring work took on added 
value in 2018-2019 when it was used to help inform the USFWS Species Status 
Assessment for northeastern bulrush.

Understanding Large Yellow Lady’s-Slipper in Pennsylvania 

For a variety of reasons, orchids are experiencing a worldwide decline. These factors 
include over-collection, habitat loss/degradation, herbivory, and competition. It is
likely this trend in decline is occurring in Pennsylvania as well but has not been well
documented. With the second year of the study completed in 2019, Heritage ecologists 
are forming a better understanding of the ecology, distribution, and threats to one 
of the more charismatic orchids found in Pennsylvania, the large yellow lady’s-slipper 
(Cypripedium parviflorum var. pubescens). Filling gaps in our knowledge about the
species will help us develop better tools for the management of this orchid as well as 
other species experiencing similar extirpation pressures in Pennsylvania. 



DISCOVERIES

Buffalo Moth
The buffalo moth (Parapamea buffaloensis) was known in
Pennsylvania from two early 20th century records, but no one
had reported it since then. To find out if the moth was still here,
we put black light traps in patches of lizardtail (Saururus
cernuus), the host plant of the moth. One of our traps at
Pymatuning State Park caught two buffalo moths, proving that
the species is still living here.

Silvery Blue
In the spring of 2019, PNHP biologists were searching for the rare and possibly
extirpated Appalachian grizzled skipper (Pyrgus wyandot) in Bedford County.
We stopped at a roadside patch of Carolina vetch (Viccia caroliniana) to look for the
silvery blue (Glaucopsyche lygdamus), a butterfly that hadn’t been seen in Pennsylvania
for ten years. We spotted a tiny blue butterfly fluttering around the vetch, which
turned out to be a female silvery blue looking for a place to lay her eggs.

Big-tailed and Water Shrews 
While most of our mammals are considered habitat generalists,
some have more specific habitat requirements. In the case
of the rock vole (Microtus chrotorrhinus) and the
big-tailed shrew (Sorex dispar), shaded boulder fields
in cool moist forests are a must. PNHP zoologists
conducted surveys for both species along the steep,
fern covered rocky hillsides of State Game Lands 13
in Sullivan County. Unfortunately, rock voles were
not encountered over the two-week trapping
endeavor, but we did capture several big-tailed
shrews as well as several northern water shrews
(Sorex palustris albibarbis), which typically inhabit
cool, shaded streams with rocky banks.

Buffalo Moth

Silvery Blue

Northern Water Shrew
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DISCOVERIES/DECLINES

Frosted
Elfin

Grizzled
Skipper

Large-flowered
Marshallia

Little Brown Bat

Northern
Long-eared 
Bat

Silver-haired Bat

Frosted Elfin and Appalachian Grizzled Skipper Butterflies  
PNHP staff and volunteers conducted surveys for frosted elfin (Callophrys irus) and grizzled skipper (Pyrgus 
wyandot) at historical sites throughout Pennsylvania. Both butterflies are associated with natural prairie and 
barrens habitats, but in recent decades have become more dependent upon right-of-ways and other man-
made early successional habitats. We confirmed the persistence of frosted elfins at one previously known site 
and added a second new site thanks to local naturalists John and Becky Peplinksi. Both populations are very 
small in size and in need of management. We did not find grizzled skippers at any of the historical sites and 
it seems to have disappeared from the last known site, observed there in 2012. Both species are considered 
critically imperiled in Pennsylvania with steady declines over the past five decades. Threats include habitat 
loss, succession, fragmentation, application of herbicides and insecticides, climate change, and other factors 
not yet fully understood. 

Large-flowered Marshallia, aka Barbara’s Buttons
Large-flowered marshallia (Marshallia sp. 1, G3S1, Pennsylvania Endangered) is the most frequent of the 
globally at-risk plant species that grow in the high-energy scours of the Youghiogheny River. Over the last 
few years we have revisited most of the Marshallia sites in Pennsylvania (all of which are on the Youghiogheny). 
We have good data on the sizes of the populations going back to the early 1980s. Although surveyed  
infrequently, the data we have strongly suggests a decline in population. Other states have also reported 
decline of this species. By intensifying the monitoring of Marshallia along with the overall vegetation and 
physical parameters, we plan to analyze changes and trends within the ecosystems to better inform 
management of these unique habitats and the rare species they host.

Little Brown and Northern Long-eared Bats 
In coordination with DCNR, PNHP zoologists conducted night time mist net and acoustic surveys for bats on 
the Bureau of Forestry’s High Conservation Value Forests (HCVF) tracts in Pike County. We captured both 
the federally threatened northern long-eared bat (Myotis septentrionalis) and state endangered little brown 
bat (Myotis lucifugus). While northern long-eared bats have never been considered common in Pennsylvania, 
little brown bats were our most common species of bat before the introduction of White-nose Syndrome 
(WNS) reduced their populations by nearly 99%. Although captures of either species are notable, finding 
reproductive female little brown bats is very significant since few maternity colonies remain. 

Silver-haired Bat 
As part of the inventory efforts on DCNR’s new land acquisition in Elk State Forest, PNHP zoologists 
deployed mist nets at five sites over four nights during the summer of 2019 targeting bat species of 
concern. While no state or federally listed species were documented during this round of surveying, 
we did capture two silver-haired bats (Lasionycteris noctivigans). Silver-haired bats are a migratory 
species primarily found in North America’s boreal forests during summer, migrating south in the fall to 
hibernate. This species is relatively rare in Pennsylvania and is considered a Species of Greatest 
Conservation Need by the State Wildlife Action Plan. 
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Short-eared Owl
(Asio flammeus)



A landmark study in 2019 revealed that North American birds have 
declined by nearly 30% since 1970, resulting in about 3 billion fewer 
birds across the continent. Grassland birds are among the biggest 

losers, with an estimated 53% population loss. In Pennsylvania, recent 
Breeding Bird Atlas trends reflect those at the continental scale with 9 
out of 14 grassland bird Species of Greatest Conservation Need (SGCN) 
in decline. Causes for the declines relate to intensified farming practices, 
habitat loss to development, woody succession, and increased insecticide use. 

PNHP biologists led a statewide effort to assess sites for breeding  
grassland birds to gauge how populations are faring and learn more
about their habitat associations. We evaluated over 5000 sites, assigning
conservation values based on over 9000 records of grassland birds
distributed across these sites. Field surveys focused on the 38 highest
priority sites – including all sites with recent historic occurrences for
short-eared owl and upland sandpiper, both PA Endangered species.

We detected 11 of the 14 grassland bird SGCN across more than 500 point 
count locations within the 38 sites – barn owl, loggerhead shrike, and sedge 
wren were not detected. Comparing our 2018 survey with a recent
15 year period, all grassland birds except for grasshopper
sparrow showed losses from historic sites and half
of all species had a net loss. Including those not
detected, all state-listed species had
substantial net losses: 
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PERCENTAGE OF DECLINE



An iconic yet cryptic grassland sparrow, once common in mid-Western 
tall grass prairies. It prefers dense, tall herbaceous cover with a thick 
layer of thatch and produces a weak song of “tsleek” from atop a 
shrub perch. The species has long been declining with a continent-
wide rate of 1.5% per year since 1966. In Pennsylvania its range has
decreased 37% based on Breeding Bird Atlas records.

Henslow’s
Sparrow
(Cytronix
henslowii)

This crow-sized owl, named for its small ear tufts, is one of the most wide-
spread owl species in North America and Eurasia. Short-eared owls are 
ground-nesters, preferring large fields, meadows, and marshes with high
grass cover. They are one of the rarest breeding birds in Pennsylvania,
and are more commonly seen wintering in groups hunting over a variety
of grassland types. Breeding Bird Atlas records show this species’ range
has shrunk by 17% in Pennsylvania, only found in 0.001% of atlas blocks. 

Short-eared 
Owl
(Asio
flammeus)
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PROPORTION OF
SURVEY AREA

Our habitat assessment found 11 different types of vegetation
communities with grassland bird SGCN. Herbaceous Meadow
and Standing Hayfield were the most abundant vegetation
types and also supported the highest bird densities.
The grassland bird assemblage, as a whole, had its strongest
association (highest density) with the Herbaceous Meadow
type, most reflective of a natural grassland condition but
 typically found across reclaimed mine land. 



This is a large, pale sparrow with white outer-tail feathers, a brown-streaked chest,
and reddish brown shoulder patches. Vesper sparrows exhibit seasonal monogamy
during nesting season with males singing their twangy songs atop shrub, fence post,
or tall grass perches in their preferred habitat of drier grassland sites such as hayfields,
meadows, old fields, or reclaimed mines. Breeding Bird Atlas records show a loss of 19%
of its range in Pennsylvania over a recent 20 year period. 

This slender raptor is well-known for its low-flying hunting
behavior and characteristic dihedral V-shaped wings and white
rump.  Nicknamed the “marsh hawk,” harriers occupy a variety
of marshes and shrub wetlands as well as upland meadows,
old fields, and hayfields. Breeding Bird Atlas records show a
loss of 43% of its range in Pennsylvania. 

Northern 
Harrier  
(Circus
hudsonius)

Vesper
Sparrow
(Pooecetes
gramineus)

Conserving high quality grassland habitat for these birds requires active 
management. Species that could benefit from maintaining high quality 
Herbaceous Meadow include bobolink, eastern meadowlark, grasshopper 
sparrow, Henslow’s sparrow, and vesper sparrow. Appropriately timed 
mowing and prescribed fire are useful tools to maintain open grasslands. 
Shrub cover and invasion from non-native woody plants like bush honey-
suckle (Lonicera sp.), multiflora rose (Rosa multiflora), and autumn olive 
(Elaeagnus umbellata) have reduced the quality of many of our grassland 
habitats, although some species like Henslow’s sparrow and savannah 
sparrow benefit from random or clumped shrub cover which provide 
necessary singing perches. Still removing woody invasives and 
fragmenting hedgerows typically has positive effects, particularly for 
species impacted by fragmentation like short-eared owls and northern 
harriers. Ultimately, many of our highest value grasslands simply lack 
protection from intensive agriculture, development, and land conversion. 
The good news is that there are programs and tools to both protect and 
manage these habitats to benefit our declining grassland birds – we just 
need to put them into action.

Upland Sandpiper (Bartramia longicauda)

This lanky shorebird is well-adapted to terrestrial
  grassland habitats. Upland sandpipers require a   
      mix of short grass habitat for courtship displays,  
               where both sexes give their “Long Mellow
        Whistle” display to attract a mate,
  and tall grass habitat for nesting
         cover. Breeding Bird Atlas
                                        records show this species
                                           range has shrunk by
                                               57% in Pennsylvania. 



INFORMATION
PNHP information concerning 

species and natural 
communities is extensive. New projects 
and the increasingly dense pool of 
citizen science data are generating 
even more information. Our goal is to 
continually expand our information 
for both currently documented and 
new groups of plants and animals.

DATA MANAGEMENT 

Vascular Plants           1085

Birds    256

Other Invertebrates   228

Reptiles & Amphibians    134

Mammals    102

Butterflies & Moths   58

Communities    20

Mussels    17

Non-Vascular Plants   8

Geologic Features   2

TOTAL  1910

Vascular Plants 15,828

Reptiles & Amphibians 3,367

Birds 2,592

Other Invertebrates 1,563

Mammals 1,405 

Mussels 1,278

Fish 857 

Butterflies & Moths 1,124

Non-Vascular Plants 45

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 Wildlife Action Plan Conservation Opportunity 
Area Tool. The nearly 30,000 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. We added over 1000 records to the database in 2019; many of which were Species of Greatest 
Conservation Need, including bats, amphibians, and reptiles. We also continued to increase the breadth 
of our data by adding more lichens and invertebrates to our Biotics species lists.

Geologic Features 291

Statewide
Map of
Biotics 

Records
Records Added to Biotics in 2019

Total Number of 
Records in Biotics

Communities 1,170



  

The vast majority of records 
of the Blackburnian warbler 
which are incorporated into 
the Conservation Opportunity 
Area tool are sourced from 
citizen scientist observations 
on eBird.

SGCN DATASET AND CITIZEN SCIENCE

The Pennsylvania Wildlife Action Plan (PA WAP), developed by the Pennsylvania Game 
Commission (PGC) and Pennsylvania Fish & Boat Commission (PFBC), identifies 664 
Species of Greatest Conservation Need (SGCN). PNHP staff manage and maintain a 
dataset, developed as part of the Conservation Opportunity Area (COA) Tool, of over 
370,000 SGCN occurrences across the state. Many of the records are contributed by 
devoted naturalists and citizen scientists who enter their observations to projects and 
platforms such as eBird, the Pennsylvania Amphibian and Reptile Survey (PARS), and 
Butterflies and Moths of North America (BAMONA). The SGCN dataset drives the new 
COA tool and can support ongoing initiatives, such as habitat suitability modeling.
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90
BIRDS

19
MAMMALS

65
FISHES

40
REPTILES AND
AMPHIBIANS

450
INVERTEBRATES

Species of Greatest Conservation Need in Pennsylvania

NEW OBSERVATION DATA STANDARD DEVELOPMENT 

Biodiversity conservation is a global issue. NatureServe wants to better share data across the 
growing Natural Heritage network in the Americas and with the rest of the world which will require 
our information to be compatible with emerging global Observation Data Standards (ODS). In August 
2019, NatureServe invited network members to review the database fields and descriptions that would 
be part of their new standard. PNHP information management staff provided several suggestions that 
were accepted by the NatureServe Observation Data Standard Working Group. Once the standards 
are finalized by NatureServe, PNHP will integrate them into our data flow and formats to maintain 
consistency with other datasets.



iMAPINVASIVES

In the spring, a new version of iMapInvasives was launched which allows for data collection
in all of North America. The Pennsylvania iMapInvasives program continued to be used by
citizen scientists and natural resource professionals to collect data on locations and treatment
efforts related to invasive species. We recorded high priority findings for hydrilla (Hydrilla
verticillata), kudzu (Pueraria montana var. lobata), and northern snakehead (Channa argus),
shedding more light on the distribution of these species in the state. Numerous efforts to treat
invasive species, including the use of goats to manage multiflora rose at the Erie National Wildlife
Refuge, were captured in the database. A statewide survey effort conducted by Penn State Extension
utilized iMapInvasives to document findings of tree-of-heaven (Ailanthus altissima) as a way to predict
areas potentially infested with spotted lanternfly that are outside the current quarantine zone.

To stay informed on iMapInvasives happenings in Pennsylvania, subscribe to our newsletter
(http://paimapinvasives.org/newsletters).

Hydrilla is an aquatic invasive 
species that inhibits recreational 
uses of impacted waterbodies  
and prevents sunlight from 
reaching other species growing  
beneath it. In 2019, hydrilla was 
found for the first time in a 
waterbody in Lebanon County, 
increasing the number of counties 
affected by this species in
Pennsylvania to 27. 

The northern snakehead is a 
predatory fish that competes  
with native fish or food,  
potentially impacting their 
populations. In 2019, a 
northern snakehead was 
caught in the Monongahela 
River at Pittsburgh’s Duck 
Hollow. This was the first 
confirmed snakehead fish in 
Southwestern Pennsylvania. 

NUMBER OF RECORDS ENTERED
INTO IMAPINVASIVES IN 2019

62
Treatment

7,367
Presence

2,524 
Not-detected

9,953



Vernal pools provide unique habitat that supports several rare plant and animal species within 
Pennsylvania, making them an important focus for inventory and conservation efforts. Since the 
introduction of the Pool Observation Networked Database (POND) in 2018, PNHP biologists and 
Information Management staff have been working to compile data on over 4,200 confirmed and 
potential vernal pools in nearly every county in Pennsylvania. Between previous and new survey 
efforts, over 1,000 vernal pools have been visited and confirmed and over 3,200 potential vernal 
pools have been mapped remotely using aerial imagery, which will help biologists with survey 
planning for the upcoming field season. Within the confirmed pools, 830 animal observations, 
across 7 different taxa groups, have been documented and entered into POND, demonstrating 
the importance of vernal pool habitat in the effort to conserve biodiversity in Pennsylvania.

POND
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Confirmed Pools1,021

Potential Pools3,225

Not a Pool
(Confirmed)

118

SPECIES FREQUENCY

319 Invertebrates

244 Salamanders

242 Frogs/Toads

11 Turtles

10 Other Wldlife

4 Snakes



This map displays the summed 
range-size rarity of species 
in Pennsylvania that are 
protected by the Endangered 
Species Act or considered 
to be in danger of extinction. 
Brighter colors (light pink and 
yellow) identify areas where 
species with very small ranges 
- and thus fewer places where 
they can be conserved - are 
likely to occur.

APPLICATION
A n essential function of PNHP 

is ensuring that the increasing 
amount of information we collect and 
manage is widely available and easy to 
use. Our conservation planning tools 
help people answer questions about  
the state’s biological resources. 

The Conservation Opportunity Area (COA) Tool offers an innovative portal to the non-regulatory
2015-2025 Pennsylvania Wildlife Action Plan. Launched in August 2019, this publicly available
web-based map and reporting application provides users with information on Species of Greatest
Conservation Need (SGCN), conservation actions, habitats, research and survey needs, and more.
Conservation opportunities exist nearly everywhere yet, until now, we lacked a way to deliver
spatially explicit guidance. Through an Area of Interest Report feature, the COA Tool guides users
in supporting SGCN and their habitats within small areas (10-5500 acres) and also provides a
statewide view of SGCN ranges. Administered by the Game Commission and Fish and Boat Commission,
the COA Tool is a collaboration of the PNHP partners, with major contributions from the program
itself (database development and management), NatureServe (web-enabling), and federal funding
by the U.S. Fish and Wildlife Service through State Wildlife Grants. 

          Find more at: https://wildlifeactionmap.pa.gov

THE PENNSYLVANIA CONSERVATION OPPORTUNITY AREA TOOL:
SUPPORTING CONSERVATION IMPLEMENTATION

HABITAT SUITABILITY MODELS



Suitable habitat for wildlife and plant species today
may shift substantially as environmental conditions
change according to various climate scenarios.
Species will have to adapt and perhaps move to new
areas with more appropriate habitat. To facilitate this
movement, the landscape must retain structural
connectivity between hubs of core habitat and intact
corridors serving as connectors between them.
PNHP biologists were tasked by DCNR with the goal
of identifying and prioritizing a statewide network
maintaining this connectivity through climate change.

We built upon Nature’s Network, a collaborative effort facilitated by the U.S. Fish and
Wildlife Service that mapped cores and connectors throughout the northeast. We designed
a statewide spatial computer model integrating important factors like biodiversity value,
geophysical setting, species population flow, and climate resilience to prioritize the network
   for increased connectivity regardless of changing climatic conditions. The map (above)
     indicates terrestrial habitat Cores and Connectors prioritized for conservation in
        relation to climate change (darker red = highest priority). These results can help
           inform land conservation decisions to benefit landscape connectivity and the native
               species of Pennsylvania and the region.

PRIORITIZING LANDSCAPE
CONNECTIVITY IN A 
CHANGING CLIMATE
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Through a landmark collaboration, NatureServe is
poised to release a portfolio of maps that identify critical
areas for species conservation in the contiguous United
States. NatureServe and our network of member
programs with support from Esri, The Nature Conservancy,
and Microsoft, have created a comprehensive  set of
habitat models for imperiled species. Analyzed in
conjunction with protected areas boundaries, these data
support mapping areas of high biodiversity importance—
an invaluable contribution toward guiding effective
conservation decision-making and reducing regulatory
conflict. This project was featured at Esri’s annual
User Conference, a gathering of more than 19,000
geographic information system professionals in San Diego.



COLLABORATION 
 AND COMMUNITY
PNHP  often supplies capacity 

and expertise to help other  
organizations and agencies accomplish 
certain tasks. We provide site specific 
assistance for projects undertaken by the 
recently formed Pennsylvania Plant 
Conservation Network (PPCN), nested within 
DCNR’s Wild Plant Program, and much of 
our animal work fits strategically into the 
2015 Pennsylvania Wildlife Action Plan  
priorities, including field data collection 
and records processing. Our 
collaborations bring together ideas, 
people, and capacity to tackle 
important issues in conservation.

PENNSYLVANIA’S BAT RECORDS

Since the state and federal status changes of three bat species affected by White-nose 
Syndrome, PHNP has been working closely with the Pennsylvania Game Commission 
(PGC) to fully incorporate appropriate bat occurrence data into the PNHP dataset.
We reviewed and are currently processing thousands of individual mist net surveys, 
maternity roost counts, and hibernacula counts. We are also remapping bat hibernacula 
to more accurately define boundaries which are needed for management and protection 
of these sites. We will continue to work with PGC to streamline data entry and provide the 
most accurate and current data for the Pennsylvania Conservation Explorer (PACE). 

Hibernacula for bat SGCN georeferenced by PNHP staff

RARE PLANT POPULATION GENETICS

PNHP is working with Bucknell University to study the 
population genetics of three rare plant species that 
are at the edge of their natural ranges along rivers 
and floodplains in northwest Pennsylvania.
Through this collaboration, university students
survey and collect data to answer research 
questions. In 2019 PNHP staff along with 
Cheyenne Moore, Bucknell graduate student, 
updated population data and collected genetic 
samples from populations of blue false indigo 
(Baptisia australis) in Redbank Creek and the 
Allegheny, Clarion, and Youghiogheny rivers to
determine if there is gene flow among populations in
these watersheds. Her thesis research indicates there are
three genetically distinct populations of this Pennsylvania
threatened plant – a plus for maintaining genetic diversity of
the species. Prior to her work two populations were recognized. This finding will inform 
DCNR about appropriate protections for each population to maintain the genetic diversity
of the species in Pennsylvania. 
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TRACKING SWAINSON’S THRUSH WITH NANOTAGS

Working with Powdermill Avian Research Center (PARC) at the Carnegie Museum
of Natural History, PNHP was part of a Competitive State Wildlife Grant awarded to 
the Pennsylvania Game Commission to support the Northeast Motus Collaboration.  
This group works to expand the Motus Wildlife Tracking System – a network of
radio towers that use automated detection to track birds, bats, or large flying
insects outfitted with small radio frequency transmitters, known as nanotags.
Our project focuses on understanding the breeding ecology and migratory
movements of Swainson’s thrush, one of our state’s rarest breeding birds.
In June and July, PNHP and PARC biologists deployed nanotags on
21 Swainson’s thrushes captured in the Allegheny National Forest.
We used handheld receivers to track birds and map their territories.
Detailed vegetation assessments will enable us to quantify habitat use
and answer questions about their ecology. Swainson’s thrush is a
long-distance migrant, wintering from southern Mexico to northern
Argentina. Using the Motus network, we will track these birds
through their fall and spring migrations. Mapping the routes our
breeding population takes to their wintering grounds and the
location of those wintering grounds will aide in full life cycle
conservation efforts for this bird.

In Pennsylvania, Swainson’s thrush is found
in cool, moist, higher elevation hemlock forest,
especially old growth. With the threat of hemlock
wooly adelgid looming large, we need to better
understand how important this tree species is
to our populations of Swainson’s thrush. 



The Pennsylvania Plant Conservation Network is a new DCNR program that is 
leveraging statewide partnerships to coordinate on-the-ground stewardship, 
outreach, and education efforts about native plants. The goal is to collaborate 
on projects across the state, building partnerships to meaningfully advance 
native plant conservation in Pennsylvania. PNHP supports PPCN through the 
development and implementation of recovery plans, helping to prioritize 
species and habitats in need of stewardship, and providing onsite expertise 
for stewardship activities. In 2019, PNHP provided assistance at a 
stewardship outing at Cave Hill in Cumberland County, where PPCN 
is addressing invasive species and working to restore historic
populations of rare plants including limestone petunia (Ruellia 
strepens) and tall gramma (Bouteloua curtipendula) which 
previously were located on site.  

PENNSYLVANIA PLANT CONSERVATION NETWORK

Volunteers from numerous
organizations including PNHP
cleared around 14,000 square
feet of invasive species at
Cave Hill Nature Preserve.

PNHP Botanist John Kunsman and
DCNR Geologist Katie Schmid gave
a brief lecture on the natural
history of the Cave Hill site.

PLANT RECOVERY PLANS

PNHP developed recovery plans for five plant species that are facing significant declines across
their ranges and are of global conservation concern. These plans incorporate predictive
habitat suitability models and summarize the status, conservation issues, and actions
needed for each species. Recommended actions are presented as a conservation matrix
that shows timeframes, desired outcomes, and metrics on how to measure success.
Having this information synthesized in a single document as a reference for DCNR and
other partners is critical for successful conservation of these and other globally rare
species within Pennsylvania.

Appalachian Jacob’s-ladder (Polemonium vanbruntiae) is a critically imperiled plant listed 
as endangered in Pennsylvania due to loss or alteration of its open wetland habitats 

and deer herbivory. Several conservation actions beginning with stabilization of existing 
populations and ex situ conservation were identified in the recovery plan for this species.



PNHP, DCNR Bureau of Forestry, and the Pennsylvania Game
Commission (PGC) are working together to assess and assist
the Allegheny woodrat (PA-Threatened) on State Forest and
State Game Lands. These elusive creatures are harmless
native packrats that live in rocky, forested habitat in the
mountains of Pennsylvania. Woodrats cache ferns, nuts,
berries, and fungus to help them survive the winter months.
Their populations have been declining due to raccoon
roundworm, the loss of the American chestnut, and oak
mortality from gypsy moth infestations.  

Woodrat surveys largely depended upon trail cameras and
suet bait to lure the woodrats into photographic range.
Unfortunately, sometimes bears hindered survey efforts by
moving cameras or stealing the bait! When we confirmed the
presence of active woodrat colonies, the PGC provided funding
through the Pittman-Robertson Act to help improve their habitat.
Improvement efforts focused on providing hard and soft mast
sources for the rats that will hopefully allow them to survive and
thrive in the woodlands of Pennsylvania.  

WOODRAT SURVEYS AND 
HABITAT IMPROVEMENT
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Bear Selfie



SPREADING    
      THE WORD
P art of PNHP’s role is to help people 

understand the importance of the plants 
and animals of the state and region. Through 
educational partnerships, social media, and 
other opportunities such as the biannual 
botany symposium, we dedicate time to 
spreading our knowledge 
and enthusiasm about 
Pennsylvania’s flora 
and fauna.

HERITAGE EDUCATION 
EFFORTS

The Pennsylvania Natural Heritage Program
is committed to engaging in educational
outreach activities that share our ecological
expertise with the general public and inspire
and train the next generation of conservation
professionals. Every year, PNHP staff participate  
in numerous educational projects. In 2019, we led
a group of high school women participating in the
University of Pittsburgh’s INVESTING NOW Female
Empowerment Mission through a conservation
planning scenario, in which they practiced observing
and identifying biodiversity and conducting site assessments.
We also worked with high school students as part of the
Pittsburgh Park’s Conservancy Young Naturalists program
and joined a group of birders at Toms Run Nature Reserve, a WPC-owned property, to lead
observations of the fall migration of Neotropical songbirds. For the 12th consecutive year,
we taught ecology and other classes as part of the Camp Hill Middle School’s three-day
long outdoor environmental education program, Camp Canadensis, in the Poconos.

2019 NATURAL AREAS ASSOCIATION 
CONFERENCE (PITTSBURGH, PA)

PNHP staff were a key part of the planning team for the 2019 Natural Areas Association Conference 
held in Pittsburgh in October. Over 350 scientists, managers, and conservation practitioners
attended the conference where they took part in plenaries, concurrent sessions, roundtable
discussions, and field workshops which visited significant natural areas in western Pennsylvania.
The conference was an incredible opportunity to showcase the substantial work of PNHP and
our partners and to learn from others from across the country. The Natural Areas Association
is a national, non-profit membership organization that is dedicated to the support and advancement
of the community of natural areas professionals. The Department of Conservation and Natural
Resources provided a significant amount of financial support for the 2019 conference.

Students practice their
observation skills in
the field.



NEW MOBILE-FRIENDLY PNHP WEBSITE

PNHP has updated our website to provide the public with a versatile,
mobile-friendly format and a more comprehensive look at our program
and the natural resources of Pennsylvania. The website has changed,
but the address is the same at http://www.naturalheritage.state.pa.us.
 
We simplified the list of Pennsylvania threatened and endangered species,
species of concern, and rare geologic features and communities by
splitting it into one list of all inventoried species and features and another
list of species subject to environmental review by regulatory agencies.
 
The new website also includes Story Maps of PNHP research projects and conservation case studies,
access to the new Conservation Opportunities Area Tool, new plant factsheets, instructions and forms 
to submit or request data, updated Natural Heritage Area descriptions, and a PNHP News and Events
page. We will continue to add content to the website and welcome your feedback and suggestions to
help us reach you. Contact us at RA-HeritageGIS@pa.gov.

SHARING OUR STORIES

PNHP staff, scientists, and partners took advantage of key opportunities to tell our stories
about projects, issues, and places affecting Pennsylvania’s biodiversity through
over 100 outreach activities in 2019. By recording, publishing, and broadcasting 
compelling narratives in new and innovative ways, we broadened our audience
to include listeners and viewers who don’t normally get exposed to
conservation science and natural heritage information. 

In April and July, for instance, PNHP was featured in the Allegheny
Front’s Wild Pennsylvania radio show and podcast. Listeners heard
several of our ecologists explain the fragile relationship between
mudpuppies and their endangered freshwater mussel hosts—and
how our scientists are studying unique peat-dominated wetlands
that are home to unusual carnivorous plants, rare birds,
and floating sphagnum moss. 

Along with these advances in outreach and communication,
PNHP improved its social media presence, increasing the
number of Facebook post reaches by 43% over the
previous year. Join us on Facebook to learn more about
the work of our dedicated staff.

Interviews by the Kara Holsopple 
from the Allegheny Front radio show
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Our long time ecologist, Rocky Gleason, retired at the end of 
2019. We would like to thank Rocky for his years of dedicated 
and incredibly productive work. He was instrumental in the 
success of our County Natural Heritage Inventory (CNHI) 
effort and set the standard for excellence in producing the 
CNHI reports. His presence is well ensconced in the
thousands of field surveys that bear his name.



WE WOULD LIKE TO RECOGNIZE THE MANY ENTITIES 
AND PROGRAMS THAT SUPPORTED OUR WORK IN 2019

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. 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 are primarily 
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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