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Plant communities are groups of plants 

sharing a common environment that 

interact with each other, animal 

populations, and the physical environment. 

Plant species tend to co-occur on the 

landscape due to shared environmental 

requirements and organizing them into 

communities provides a valuable 

framework for biological information, 

creating geographic reference for land 

management and conservation planning. 

Since rare plant communities often 

support rare plant species, conservation 

and management actions that protect high 

quality rare plant communities also protect 

the rare plant species found within them. 

Communities also provide useful habitat 

information for many animal species and 

provide an efficient starting point for 

biological surveys. 

 

As in other state Natural Heritage 

Programs in the NatureServe Network, 

PNHP ecologists work to inventory plant 

communities in Pennsylvania, develop a 

formal classification of community types, 

and identify high quality examples of rare 

types in the state. Heritage ecologists also 

work with NatureServe and colleagues in 

adjacent states to incorporate plant 

community information into the U.S. 

National Vegetation Classification (USNVC) 

and also to inform larger conservation 

planning efforts such as NatureServeõs 

LandFire mapping project and The Nature 

Conservancyõs Northeast Terrestrial 

Habitat Map.  

 

Consistent with the U.S. National Vegetation 

Classification (USNVC), Pennsylvaniaõs 

plant community classification, Terrestrial and 

Palustrine Plant Communities of Pennsylvania, 

defines plant communities by vegetation 

patterns as they currently exist on the 

landscape. Communities are often named 
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Jessica McPherson in Red OakñMixed Hardwoods forest 
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Two occurrences of Priceõs cave isopod were updated this quarter. 
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for their 

dominant 

species. For 

example òDry 

Oak ð Heath 

Forestó is a 

forest 

community type 

that is 

characterized 

by upland oaks 

and a dense 

shrub layer of 

blueberries, 

huckleberry, or 

mountain laurel 

(species of the 

family Ericaceae 

are known 

collectively as òheathó species). Similarly, the òHemlock 

Palustrine Forest,ó a wetland community, gets its name 

from the eastern hemlock (Tsuga canadensis), the 

dominant species in the community. If the communityõs 

landscape position, ecosystem, or particular region 

where it is found is an important descriptor, it may also 

be included in the name, such as in òSycamore 

Floodplain Forest,ó or òAlder-leaved Buckthorn ð Inland 

Sedge ð Golden Ragwort Shrub Fen,ó or òGreat Lakes 

Bayberry ð Mixed Shrub Wetland.ó  

 

The plant communities of Pennsylvania were first 

described by PNHP in 1983 and focused on broad 

associations of species in specific habitat types ð with 

names like òOligotrophic Kettlehole Bog.ó  While this 

provided PNHP program staff with an organized 

framework to classify the landscape, the names and 

descriptions were complex and focused more on 

landscape position and abiotic ecosystem 

characteristics, rather than the plants themselves. The 

entire classification was re-done in 1999 and was part of 

a large effort to map forest stands on state lands in 

Pennsylvania using standard vegetation types. The 

Terrestrial and Palustrine Plant Communities of 

Pennsylvania, known as the òFike Classification,ó 

provided the foundation for mapping and ecological 

management of forest lands across the commonwealth. 

For the past 15 years, the DCNR Bureau of Forestry, 

the Pennsylvania Game Commission, and Pennsylvania 

Bureau of State Parks have used Fike as a standard to 

map and describe their lands.  

 

With continued inventory and ecological exploration, 

our understanding of vegetation patterns changes over 

time and, as a result, plant community descriptions 

must also change from time to time to better reflect 

our understanding. Improvements to the plant 

community descriptions improve our ability to manage 

our lands, restore degraded ecosystems, and mitigate 

losses.  

PNHP began actively refining the classification of 

terrestrial and palustrine plant communities in 

Pennsylvania with an update of wetland types. Refined 

descriptions for existing communities and new 

community types were proposed by the Heritage 

Program, based on considerable field study supported 

through grants from the EPA Wetland Program 

Development Program, State Wildlife Grants Program, 

the Wild Resources Conservation Program, and 

support from DCNR. In these studies, Heritage 

ecologists collected quantitative data on the 

composition and structure of plant communities and on 

ecological factors such as soil characteristics, landscape 

Hemlock Palustrine Forest 
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Great Lakes Dry Sandplain at Presque Isle State Park; the only 

location of this community in Pennsylvania. 
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position, and slope from hundreds of sample plots along 

floodplains of major rivers, headwater wetlands, shrub 

and forest swamps, vernal pools, fens, bogs, and seeps. 

Ecologists used multivariate statistics to group 

community plots with similar composition and 

structure, which resulted in recognizable associations 

occurring together across the landscape.  

 

These changes to the classification were approved by 

the Pennsylvania Biological Surveyõs (PABS) Community 

Classification Technical Committee and DCNR in 2012. 

The updates for wetland communities are available on 

the PNHP website, and contain contributions from 

Heritage ecologists, state land 

management agency staff, and PABS Plant 

Community Classification Technical 

Committee. The PNHP website also 

includes range and classification 

information, including codes used by the 

state land management agencies and 

crosswalks to the USNVC. 

 

PNHP is currently working on an update 

to the terrestrial portion of 

Pennsylvaniaõs community classification. 

Heritage ecologists have drafted new 

types within the group of northern 

hardwood forest communities and 

refined the calcareous (limestone) 

grassland and shrub associations based on 

recent field studies. As in the update of 

wetland types, in these studies, ecologists 

recorded species composition, vegetation 

structure, and ecological characteristics 

and analyzed the data to identify plant species 

associations. As with other community inventory and 

classification efforts, the work is often completed in 

partnership with other state and federal agencies. This 

field season, ecologists spent time in oak communities 

of the Ridge and Valley Region of Pennsylvania and in 

upland and riparian forest communities adjacent to 

headwater streams.  

 

The dry oak communities ð currently described as òDry 

Oak ð Mixed Hardwood Forest,ó òDry Oak ð Heath 

Forest,ó and òRed Oak ð Mixed Hardwood Forestó ð 

were surveyed with soil scientists from the National 

Scott Schuette in a Hemlock (white pine) - Northern Hardwood Forest in Loyalsock State Forest. 
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   Communities and Regulation  
 

Rare plant community types are not afforded the same 

protections in Pennsylvania as endangered and 

threatened plant and animal species. Pennsylvania 

currently does not recognize an official list of 

threatened or endangered plant communities. However, 

because of the importance of maintaining high quality 

natural communities in the conservation of rare plants 

and important wildlife species, the locations of rare 

plant communities (S1- Critically Imperiled and S2 - 

Imperiled) are included in  environmental review. When 

impacts to rare communities are anticipated, DCNR 

provides recommendations through voluntary 

conservation measures.   

A Floodplain Scour Community on the Youghiogheny River at Ohiopyle 

State Park. This community is uncommon in Pennsylvania and hosts 

rare species such as Marshallia grandiflora. 
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Resource Conservation Service (NRCS) as part of their 

effort to develop Ecological Site Descriptions (ESDs) 

for specific mapped soils in the Ridge and Valley Region. 

Ecologists also surveyed headwater riparian communities 

to refine descriptions of plant communities that are 

found along small tributaries to inform DEPõs mitigation 

and restoration planning efforts.  

 

In addition to the ongoing need to collect plot data to 

refine descriptions of existing communities listed in the 

classification, there is a need to develop a list of 

commonly observed cultural and successional 

(anthropogenic) plant community descriptions. Cultural 

and successional communities, which are not currently 

described in the Pennsylvania community classification, 

are useful in management and in organizing plant species 

data from sites greatly influenced by the impacts and 

history of human development; these types can and 

should be included in future updates to the Pennsylvania 

community classification. 

 

Our understanding of the patterns of variation in the 

natural world is constantly evolving. As we gather more 

information and come to better understand vegetation 

patterns across the landscape, the classification will be 

modified to reflect that understanding, as well as 

changes in Pennsylvania's ecology and vegetation over 

time, for example, how plant associations change due to 

fragmentation, invasion of exotic plant species, and 

climate change. The on-line classification allows us to 

provide the most up-to-date information on species 

composition, ecology, and management of our plant 

communities.  

We welcome comments on the classification and 

incorporate information collected by our partners in 

plant community updates. For more information or to 

propose new types, especially as we update the 

terrestrial portion of the classification, please contact 

Ephraim Zimmerman at ezimmerman@paconserve.org. 
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PNHP ecologists worked with the National Resource Conservation 

Service to describe plant communities found on specific soil types 

in the Ridge and Valley Region. 
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PNHP established transects in several headwater peatland  

wetlands to measure climate change impacts. 
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Adam Hnatkovich performing a census of Xyris torta at Christner 

Bog, an example of a State Rare (S3) community in Pennsylvania. 

mailto:ezimmerman@paconserve.org
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With growing frequency, resource agencies have been 

getting calls and emails from people encountering 

unusual numbers of dead turtles, a pond full of dead 

tadpoles or newts, or clusters of turtle skeletons. Folks 

want to know what caused the die-offs and whether 

they can do something about it. The truth is, we usually 

cannot say with certainty what happened when we 

come across a scene of dead amphibians or reptiles, 

though there are several possibilities. Predation is 

always the first thought; maybe a raccoon had a grand 

night of feasting. But evidence in recent decades has 

been pointing to another potential culprit: disease. The 

study of emerging diseases in wildlife is growing every 

year, with stories of white nose syndrome in bats, 

chronic wasting disease in deer, chytrid fungus in 

Central American frogs, snake fungal disease, Ranavirus, 

and more. 

 

Pennsylvania Fish and Boat Commission (PFBC) 

biologists, with help from PNHP partners, recently 

completed involvement in a two year survey of the 

prevalence of Ranavirus in a five state region of the mid-

Atlantic. Ranavirus (Family Iridoviridae) is an emerging 

disease of fish, amphibians, and reptiles. Amphibian 

declines due to the chytrid fungus, Batrachochytrium 

dendrobatidis (Bd), have received considerable and well-

deserved attention over the last decade. However, 

reports of significant mortality due to outbreaks of 

Ranavirus are becoming increasingly common in the 

U.S., with the reported number of die-offs 3-4 times 

greater than for Bd. Ranavirus differs from Bd in that it 

affects both 

amphibians and 

reptiles. Transmission 

of the disease appears 

to be through direct 

contact, water, 

contaminated soil, 

and ingestion of 

infected tissues, such 

as through scavenging.  

Symptoms of 

Ranavirus include 

erratic swimming, 

lethargy, and gross 

lesions or 

hemorrhages on skin 

tissues. Tadpole 

mortality is as high as 50-90% within days of infection.  

Adult frogs and reptiles are affected by the disease at 

lower rates. 

 

Unfortunately, information on the timing, extent, and 

frequency of Ranavirus outbreaks remains limited, 

partially due to lack of surveillance, rapid onset, and 

high mortality caused by the disease. This is especially 

true for amphibian larvae; in many cases, only a few 

days elapse between the initial signs of the disease and 

the disappearance of tadpoles from the environment 

through decomposition and predation. Unless 

observations are directed at detecting the outbreak, it 

would be easy to conclude that absence of tadpoles was 

the result of a rapid metamorphosis instead of mass 

mortality from disease. Furthermore, reptile carcasses 

suspected of Ranavirus infection are difficult to test if 

Emerging Disease in Pennsylvania Amphibians and Reptiles  
by 

Kathy Gipe  
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Tadpoles in a seasonal pool in Maryland. The die-off was found to 

have been caused by Ranavirus. 
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Tadpole infected by Ranavirus showing 

hemorrhaging of tissues. 
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Wood frog (Lithobates sylvatica) 
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they are not discovered and preserved immediately 

upon mortality. As a result, reports that we get from 

people finding scenes of dead amphibians or reptiles 

often remain unsolved mysteries. 
 

In order to better understand the extent to which 

Ranavirus is impacting amphibian and reptile populations 

in the northeastern United States and to develop and 

test a sampling protocol that could be used throughout 

the region, biologists conducted a survey of amphibian 

larvae at wood frog (Rana sylvatica) breeding ponds in 

Pennsylvania, Maryland, Delaware, New Jersey, and 

Virginia. Maryland Department of Natural Resources 

biologist Scott Smith led the study and secured funding 

from the Northeast Association of Fish and Wildlife 

Agencies Regional Conservation Needs program.  

Wood frogs have the highest mortality and infection 

rates of northeast amphibians and their breeding ponds 

(primarily vernal pools) may be the main source of the 

disease for other affected species. Our approach 

involved sampling 20-30 ponds per state over a two 

year period, with samples spread over different watersheds 

and physiographic regions to test the applicability of our 

methods on a variety of regional conditions. 

 

The first step of the study was to identify sampling sites 

across Pennsylvania. We used the PNHP seasonal pool 

database to randomly select pools in the public lands of 

the commonwealth. Permits were obtained from all of 

the public land agencies to facilitate our work. PFBC 

and PNHP biologists visited the randomly selected 

pools in 2012 and 2013 during the breeding season to 

groundtruth the locations and confirm that wood frogs 

used them for breeding and ensure a sufficient number 

of wood frog tadpoles would be available to sample.  

Through this effort, 30 pools were selected for 

Pennsylvaniaõs portion of the study. 

 

In May and June of 2013, we revisited each pool in 

order to sample the tadpoles for Ranavirus testing.  

Biologists dipnetted and euthanized 30 wood frog 

tadpoles from each site using methods approved by the 

American Veterinary Medical Association. Tadpoles 

were preserved individually for laboratory analysis. In 

order to detect the presence of Ranavirus, internal 

organs were extracted from amphibian specimens and 

used to isolate the virus through histological tests and 

PCR analysis. Scientists from Montclair State University 

(MSU) conducted the PCR analysis for this project.  In 

addition to these standard samples, we sampled pools 

where previous amphibian die-offs were noted. The 30 

Pennsylvania study pools were revisited until 

metamorphosis was observed in order to check for die-

offs throughout the tadpole development period. No 

die-offs were observed in our study pools. 
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A typical seasonal pool in Pennsylvania 
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PNHP and PFBC biologists collected samples for this study using 

dipnets to capture 30 tadpoles, a fraction of the total in a pool. 
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PNHP and PFBC biologists were trained by Scott Smith of the 

Maryland Department of Natural Resources in the sterile 

techniques needed for a disease sampling study. 
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Prior to the study, Ranavirus was lab-confirmed in three 

counties in Pennsylvania: Centre, Northampton, and 

York. MSUõs testing of the wood frog tadpoles resulted 

in one additional Ranavirus confirmation in Huntington 

County, Pennsylvania. Additionally, samples from other 

researchers and citizen scientists detected Ranavirus 

infections in Cumberland and Fulton counties during the 

time of the study. 

 

Meanwhile, in other states (DE, MD, NJ) almost 50% of 

ponds sampled tested positive for Ranavirus, adding 16 

county records to these three states. Die-offs of 

tadpoles of multiple species were observed in 11 of the 

sampled study pools in other regional states. 
 

What does this mean for our amphibian populations?   

The typical scientistsõ answer is òwe donõt know yet,ó 

and that certainly applies to this situation. We do know 

that Ranavirus appears to be widespread in the          

mid-Atlantic. Further analysis of landscape factors is 

needed to examine potential distinguishing factors in 

infected sites versus healthy sites. For example, most of 

Pennsylvaniaõs sites were within large, relatively remote 

forest tracts; were Marylandõs sites closer to populous 

areas? Does this spell doom for amphibians in the 

Ranavirus infected sites? Maybe not; some research has 

shown that die-offs do not occur every year and that 

populations may be able to recover. Die-offs noted in 

reptiles, such as box turtles, are especially concerning 

because they are more vulnerable to population 

declines due to slow reproductive rates. This study has 

heightened our awareness of reports of disease and   

die-offs. We will continue to monitor emerging diseases 

in wildlife and educate people on how to prevent 

further spread of disease. 

 

Wood frog adult with egg masses 

S
c
o

tt
 S

m
it
h 

 

                  What can we do?  
 

As we learn more about emerging diseases in wildlife, it 

becomes apparent that all of us play a role in moving 

through our environment and potentially spreading 

disease, thus preventing further spread is critical. We all

--researchers, fishermen, hunters, recreationists--have 

the potential to move invasive species, seeds, and 

pathogens from place to place on gear. Cleaning 

footwear and equipment between areas and watersheds 

is something that everyone can do to help prevent the 

spread of invasives and diseases. Soaking gear in a 3% 

bleach solution for 5 minutes is enough to kill viruses 

and bacteria that could cause harm. Scrubbing off dirt 

and seeds that get stuck in your treads and laces is 

important too. Other tips and techniques for cleaning 

can be found on the PFBC website and other 

resources.   

http://www.fish.state.pa.us/cleanyourgear.htm, http://

northeastparc.org/disinfection-protocol/ 

 

Report your findings. Call or email the PFBC if you 

observe a suspected amphibian or reptile die-off. If a 

carcass is fresh, put it in a plastic bag in your freezer 

while you wait for follow-up from the agency. Most of 

the time die-offs are detected too late to collect a 

suitable sample and identify the cause of the event, but 

we are tracking as much information about die-off sites 

as possible. 

M
a
tt

 G
ra

y 

Learning about emerging diseases in wildlife teaches us the 

importance of cleaning our gear in order to prevent further spread 

of the pathogens. 

http://www.fish.state.pa.us/cleanyourgear.htm
http://northeastparc.org/disinfection-protocol/
http://northeastparc.org/disinfection-protocol/

