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Pennsylvania Natural Heritage Program 

(PNHP) biologists document rare species 

and plant communities, and they 

investigate how and why these elements 

change over time. How are these species 

impacted by the spread of invasive species 

and climate change? Monitoring is one tool 

we use to help answer these questions. By 

conducting repeat visits to sites, we can 

track the health of populations and 

habitats and identify potential threats. This 

information provides greater insight into 

the dynamics of Pennsylvaniaõs natural 

resources and the opportunity for more 

proactive responses to population declines 

and threats. 

 

The peatland monitoring project is a great 

example of a multi-disciplinary monitoring 

effort being conducted by PNHP staff. 

Peatlands represent a unique group of 

wetlands in Pennsylvania. This broad class 

of wetlands includes bogs, fens, seepage 

wetlands, and some forested wetlands. 

Peatlands are defined by the accumulation 

of a layer of organic matter that forms 

under water-logged conditions (a.k.a. 

peat). This layer of peat offers high carbon 

storage capacity in these wetland systems. 

While peatlands occur globally, they are 

most common in cooler environments. In 

Pennsylvania, peatlands are found in the 

glaciated regions of the state and at high 

elevations in the Appalachian Mountains. 

The cooler climate at high elevations 

provides habitat for northern-affiliated 

plants and communities, many of which are 

state-listed, whose southernmost range 

extends into Pennsylvania. Pennsylvania 

peatlands exist as pockets of boreal refugia 

and provide habitat for some of our 

uncommon bird species and invertebrate 

specialists.  

Tracking Changes in Pennsylvaniaõs Peatlands 
     by      

Mary Ann Furedi, Ecological Assessment Manager  
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Like most wetlands in Pennsylvania, peatlands  are 

under threat from a variety of sources, many directly 

related to human activities. Development, both in 

peatlands and the surrounding landscape, has 

contributed to peatland loss and degradation. Drainage 

and filling for agriculture and land conversion have 

reduced peatland area and altered hydrology. 

Surrounding land use has contributed to the pollution 

of these areas and further hydrological alteration. The 

spread of invasive species into these systems has 

interrupted the balance of species and resulted in 

biological losses. Climate change is exposing these 

communities to higher temperatures, changes in 

precipitation patterns, and an increase in extreme 

weather events; all factors that will likely alter the 

environmental conditions that support the unique 

biological assemblages found in these wetlands.  

Given the biological importance of peatlands and their 

vulnerability to climate change and other anthropogenic 

stressors, PNHP biologists began an effort to better 

understand these systems in Pennsylvania. In 2010 and 

2011, we established a long-term monitoring network 

of 30 sites, mostly on public lands. The initial focus was 

to establish permanent plots and transects in target 

plant communities 

to document 

current conditions 

and then revisit 

these monitoring 

units in the future 

to track change 

over time. We also 

included a census of 

target plant species, 

like bog-rosemary 

(Andromeda polifolia) and black spruce (Picea mariana), 

that were deemed extremely vulnerable to climate 

change based on NatureServeõs Climate Change 

Vulnerability Index (CCVI). At each site, we were 

interested in collecting baseline data to examine 

changes in plant community structure and composition, 

shifts in plant communities within sites, and whether the 

climate change vulnerable species were declining and 

what was replacing them. 

From 2016 to 2019, we returned to the 30 sites to 

conduct a second round of monitoring. In addition to 

resampling the original target plant species and plant 

communities, we added inventories of bryophytes, 

birds, and flying insects. This additional effort provided 

more comprehensive baseline data for the sites. 

Additionally, some species in these taxonomic groups 

are indicators of high-quality peatland habitat that serve 

as excellent barometers of change within these systems 

and provide useful future monitoring metrics. 

 

Using data collected in the plant community plots, we 

found that no community level shifts had yet been 

detected at any of the sites. The plant communities 

identified during the first round of sampling were still 

the same during the second visit in 2016-2019. This 

wasnõt surprising given that only five to seven years had 

passed between visits.  

 

Although we did not detect overall changes within our 

plant communities of interest, at nine of the 30 sites, 

we documented newly dead (dead since the visits in 

2010-2011) and dying trees that were considered 

important components for those community types. At 

one northwestern site where a monitoring plot was 

established in a Red Maple ð Black Ash (Hemlock) 

Palustrine Forest, most of the black ash (Fraxinus nigra) 

The locations and names of the 30 peatland sites included in this 

monitoring effort.  

Our team of ecologists sampling a Cotton-grass Poor Fen 

community. 
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Bog rosemary (Andromeda polifolia) is a 

target monitoring species for the project.   
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