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Claire Ciafré suites of specialist plant species associateathe steep, dry slopesf shalebarrens host many habitat

specialist plants.
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Conservation Assessment of Calcareous Ecosystems |
Pennsylvania. Calcareous geology is one of four prima
drivers of biodiversity identified in the Nature ‘
Conservancyds o0Conservin . to
protecting diversity even as our climate changes. If the| ; '
primary physical habitat conditions of various
ecosystems are preserved, species will theoretically bj
able to find new homes even if they are forced to _
migrate. In Pennsylvania, most calcareous geology is

limestone geology; we use the term calcareous to alsofg
include limerich shales, sandstones, and other rocks &
that have abundant amounts of calcium.

In our previous study we assessed the pH preference s %
of Ou_r entire vascular plant flora, and found_that one This limestone grassland in Centre County has been invaded by . .
third of Pennsyl vani ads eorhta dribs, and IestSnehdf fhediverse Herdacéug l@er U t i | i
calcareous habitat, and 10% (197 taxa) are calcareous S° Unique to the community.

habitat specialists that depend mainly or exclusively on

highpH habitat. Furthermore, the majority of these natural areas remaining. They face many threats;
calcareous habitat specialists (57%) are rare in the statalcareous landscapes are more likely to be developed,
Although they are only 10% of the flora as a whole, fragmented, and invaded by Roative species than
calcareous taxa make up 23% of the rare vascular plamon-calcareous landscapes.

taxa in the state. Calcareous sites not only host many

specialist rare plant species, but they host a large There is a range of habitat types that occur on

diversity of species compared to other kinds of calcareous geology in Pennsylvania, from calcareous
ecosystems. In contrast, bogs have many specialist fens (groundwatefed wetlands), rocky outcrops,

plants, but they tend to be very low in overall diversity.forests, floodplains, woodlands on steep, dry slopes,

: ' - - and grasslands that were once kept open by human
activity. When DCNR challenged us to study calcareous
barrens we had to look at them through a new lens.
0OBarrensdé is a colloquial t
have less dense and less tall vegetation than is typical
for the region, usually because of some combination of
drought, rocky substrate, exposure, substrate toxicity,
or disturbance regime. While we could have focused
exclusively on a wetlefined habitat like limestone
grasslands or dry rock outcrops, we decided to use a
broad definition that includes numerous natural
community types. Specialist taxa often span across
multiple subtypes of geology, environmental setting,
region, or plant community. On the conservation stage,

Eastern columbine Aquilegia canadensi$, a species that requires these S?tes are simil_ar enO_Ugh to be considered the
calcareous rock habitats. same kind of potential habitat.
While our previous work detailed the strong The first step in a recovery plan is to inventory how

association of plant diversity with calcareous geology, inuch remains of the species or ecosystem under study.
also found that these ecosystems are under serious For calcareous barrens, we approached this task by

threat. Calcareous geology is relatively uncommonin usi ng PNHPG&s r athestatepWeeshose d a't
Pennsylvania (usually at lower elevations e.g., valleys)about twenty rare plant species that we believed were

and it has been developed and altered at a much highasually found on calcareous barrens, and reviewed each
rate than lands on nenalcareous geology (higher known location to seéf it met our criteriafor calcareous
elevations), so there are relatively few high quality barrens. It had to have calcareous substrate in the plant
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rooting zone; and it had to have vegetation less dense Snowberry(Symphoricarpatbu$ is a good indicator of

and less tall than typical undisturbed forest cover. calcareous woodlands and outcrops, and because it is
near the edge of its range in Pennsylvania, it is

A few species were associated with northeraffiliated habitats; it was one

_| model indicator taxa.  of the indicators of the Pine Creek Gorge calcareous

Seneca snakeroot barrens type.

W 8| (Polygala sengga

- | almost always

¥ occurred in calcareous

s woodlands, usually of

type. Hoary puccoon
.| (Lithospermum
canescehsvas a very

and grasslands.
Sideoats grama grass
(Bouteloua curtipendula
| 3| was a very reliable Common snowberrySymphoricarpos albug an indicator species of

T calcareous woodlands and outcrops, associated with northern
Seneca snakerootPolygala senegp 2 indicator of calcareous .- -\ - b P
habitat specialist of calcareous grass|ands and
woodiands. occasionally woodlands. Northern bedstraw Galium boregleccurs in limestone
woodlands but also in seepafgal calcareous outcrops
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Considered together, howabow the Delaware River, ohdliengiagtus to determine
showed an impressive level of idiosyncrasy in the whether those met the criteria for barrens even though
habitats they managed to survive in, tied to each they werendt dry. (We deci

speciesd individual cRmesr slape and rockytsubstrate defiitely greatedchldwerandma c
aromatica i s a good barrens ispacdreegetation tham totest cosditiahng). conf i ne
to calcareous geology. Fatpped goldenrod $olidago

rigida is usually a great indicator of limestone Many species occupied more than one subtype of
grasslands, but also occasionally shows up in disturbelabitat, such as grasslands and woodlands, woodlands
habitats of less distinction, probably because goldenrodad outcrops, or outcrops and floodplains.

generally tend to be good dispersers and hardy,

disturbancetolerant plants. The set of sites we :
identified across the staj
ultimately included a
broader geographic rang
and a broader set of

than we initially
anticipated. While most
sites occur within the
Ridge and Valley
province, where most of
Pennsyl vanitg
geology is more
abundant, they also :
ranged from the afore = !

Flattopped goldenrod Golidago rigidd a heliophyte species in mentioned Delaware Dry calcareous slopes in Pine Creek
flower on a calcareous limestone grassland River outcrops, to cliffs Gorge, Tioga County.
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in Pennsylvaniads Grand GQalangscape. This areaameeds fupherstudytou | ar
calcareous geological layer is exposed, steep bluffs in determine if woodlands and cliff openings are closing in,
the glaciated northwest that cut through calcareous and may need active management to consewaoving
glacial till, forested outcrops in the Allegheny Mountainsalcium specialist plant species.

of Mauch Chunk calcareous sandstone, and steeply

sloped woodlands in the southwest on Monongahela In the southwestern
formation. One overarching feature is that many sites part of the state,
were on cliffs cut by waterways, which exposed calcareous
calcareous rocks or glacial sediments. Once we foundwoodlands are
that the habitat in focus consisted of many regional  found on steep but
subtypes, we created sections of the plan to address not vertical slopes. |
each of these individually. One of the major questions Fire could have '
conservation of barrens ecosystems is whether they been important in

require disturbance to persist. By looking at regional
subtypes, we were able to consider patterns in
topography, land use history, and gEeiropean
settlement fire history for each group to provide
tailored conservation recommendations.

maintaining a more
open canopy for
these sites; the pre
European

settlement fire
frequency is higheg

in this region of thel -
state. Limestone
barrens systems off
most areas across
the_ southeastern The flowers of tall larkspur@elphinium

United States have exaltatum), a globally rare species of

been linked to fire, calcareous woodlands

and good management techniques have been developed
for many of them. However, the history of our systems
has received relatively little study, and fire management
has never been tried. Tall larksp€lphinium

exaltaturjy a globally rare species that was once found

in many calcareous woodlands in southeastern
Pennsylvania but has declined, has been shown to have
a dramatic positive response to fire in Missouri
populations.

A community ecology plot in a small patch of xeric limestone
prairie; woody succession threatens this habitat.

One subtype in critical need of conservation is the
Xeric Limestone Prairie of the Ridge and Valley. Daniej
Laughlin extensively studied these systems and
determined that they were likely almost all historically
maintained by human disturbances, beginning with
Native American fire management practices. With overs
a century of fire suppression and the gradual reductio
of grazed lands, these unique ecosystems are steadily|
reverting to shrublands and young forest, and losing
their distinctive oprair
grass and flaiop goldenrod. We recommend that fire
is experimentally introduced to these systems.

ol = ol I Fe e 2 [

frequency of fire in préeuropean settlement times, but L ~
Prescribed burning of a dolomite glade in Missouri.

its recent history over the last two centuries includes
extensive disturbance, with clearcutting and fire across
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The steep bluffs in the glaciated northwestern part of creating appropriate light levels; highly conservative

the state are an example of an environment that species, which are likely to be early indicators of

maintains its own disturbance naturally, through ecological decline from edge effects or invasive species;
frequent erosion of the friable glacial sediments. The and cal careous habitat spec
most important conservation need in these habitats is nearby areas as more generalist species might be able

invasive species control. Calcareous habitats are to do.

particularly susceptible to invasive species, and this is a

serious conservation problem across all habitat The Calcareous Barrens Habitat Conservation Plan
subtypes. identifies 90 sites across the state where these unique

ecosystems are found. It identifies10 regional subtypes,
describing their typical topographic and geological
settings, ecosystem conditions, and management needs.
It also highlights data gaps. It includes a site assessment
template designed to evaluate ecological history,

current community condition, and identify indicator
species. With these pieces in place, the plan lays the
foundation for habitaspecific conservation planning

and action at these sites.

About the Author

Jessica McPherson has workeg
with PNHP for over 20 years ag®

an ecologist and botanist. She §§

Hoary puccoon ithospermum canescen$, a heliophyte and an currently works on strategic
indicator species of calcareous woodlands and grasslands. . .
planning for botany, emphasizi

Evaluating success in conservation of a habitat is mor&ite-based planning, habiat
complex than for a species, where population focused plant conservation,
monitoring can be used to monitor trends. To create building datalriven managemer.
benchmarks for success in habitat conservation, we through partnerships, and ,
identified oreferenceo¢ s Efficiensdatp gaptures ghe Ias|
identified plant taxa particularly tied to some aspect of particular interest in :
the environment. These taxa can be monitoredto ~ under st andi ng
determine if management is maintaining appropriate history and ecology impact the
conditions. These included heliophytes (sun loving tax&jstribution, rarity, and adaptability to change, and in
which can show whether woody species management ige ecological influence of soil pH and geology.

Big Hollow xeric limestone prairie, a calcareous grassland.
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Saving the Places We Care About Takes More Effort Than Inventory and Monitoring:
Sometimes You Have to Roll Up Your Sleeves.

by
Ephraim Zimmerman, Senior Director of Conservation Science

Recently, PNHP has begun to conduct more deliberatd
ecological stewardship actions, in partnership with stati
agencies, academics, and conservation groups, and §
funded by state, federal, and private funding sources.
These small, but successful, efforts suggest that a
greater focus on stewardship can be effective in

and wildlife.

Plant Conservation Alliance and High
Conservation Value Areas

The Heritage Program is working with the DCNR

Carol MeDonald

Bureau of Forestryods Pen vat i
Alliance (PPCA) to protect the rarest plants in Shooting star Primula meadig

Pennsylvania. Together with other experts and

practitioners we are conducting assessment and winter creeper Euonymus fortunei)hich has

monitoring, rangewide studies of conservation proliferated in the understory of the calcareous

genetics, offite conservation collections at regional  woodland, negatively impacting a number of rare
seed banks and botanic gardens, and stewardship for species like smooth rockcresArabis patehsgreenrand
sites where the rare plants occur. -gold Chrysogonum virginiajjuand eastern shooting
star (Primula meadia

A similar site along Licking Creek, where limestone
bluffs support a number of rare species like black
stemmed spleenwortAsplenium resiligasd species of
early spring flora, is engulfed by roative plants that
have swallowed the cliffs. There PNHP botanists are
slowly working to pull back the invasive plants, freeing
the walls for the rare fern.

Canbyds mount

(Paxistima canpya globally

imperiled shrub, grows on
gl 7 AL, the rich limestone outcrops
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PNHP Botanist Rachel Goad cuts invasive plants away from rare at Wp C _0 S Lut

plants at Conococheague Bluffs. Natural Area in Bedford

. ~ County. Its stewardship
One example of a dedicated effort that has resulted in geeds include not only

noticeable positive ecological change is the invasive plant removal but
Conococheague Bluffs Natural Heritage Area in also the treatment of a nen
Franklin County. PNHP Ecologist Claire Ciafré and  native insect, euonymus sc3
Botanists John Kunsman and Rachel Goad have beefiunaspis euonymivhich
working with a group of dedicated volunteers, includingeeds on and damages the
former PNHP Ecologist Rocky Gleason, to remove  plants. We have been

Noah Yawn

Canbyds mountain |o

(
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treating the plants for scale and removing Asian the PPCA and close work
bittersweet Celastrus orbiculgtuan invasive plant that with Ohiopyle State Park,
outcompetes Canby®ds moun PNHPmonitodngdatawdlnd acts as| an
alternate host for the euonymus scale. We are hopefulbe used to develop a
that longterm monitoring and treatment as needed will recovery strategy that will
have good prospects for success. focus on removal and
control of Asian
bittersweet and other
invasive plants while
monitoring the population
responses oMarshalliand
other rare plants to the
management activities.

Beauti ful Bar barads

As part of DCNROs Forest St
certification, areas are designated as High Conservation
Value Forests (HCVFs) where management activities
are implemented to maintair
conservation value, such as stewardship of rare species.
One such site is Scotch Pine Hollow in Tioga State
A team of botanists after a day of removing large quantities of Forest, a forest tract containing a Cottongrass Poor Fen
Asian bittersweet from a Canbyds comwmuhity with'adldrge pspulation of feseeded sedge
(Carex oligospernahis population is thought to have
Stewardship doesndt al wa deslinethasavhite piraPfnusrstoobubkais imageasech v a s i\
species. At Ricketts Glen State Park, Ecologist Claire within the wetland, increasing shade, and possibly
Ciafré helped PPCA Coordinator Cheyenne Mooreand hangi ng the siteds hydrol

park staff instal/l a ¢ a g Bureau obRomstry staffilFeve establishedolangyterh a ¢ o |
ladder Polemonium vanbruntigeprotect plants within  vegetation monitoring sites and water monitoring wells
the population from deer herbivory. to asses changes in vegetation and hydrology, and in

2024, district foresters removed much of the white pine
cover from the wetland. A combination of baseline
assessmentnd continuous monitoring of the sedge
and environmental variables will tell us if this
stewardship activity is effective.

Cheyenne Moore and Claire Ciafr® |[carrying a cage to protect bolg Jacob
ladder (shown on right) from deer browse.

Thestatee ndangered beauti ful Barbarads buttons
(Marshallia pulchres found in patches of Appalachian
River Scour community on the rocky shores of the
Youghiogheny River in Fayette County, Pennsylvania.
Marshallidnas been a focus of PNHP since the early
_19805_ and in recent_ yegrs we have mcregsed the Aerial photo, captured by a drone, of PNHP ecologists surveying the
intensity of our monitoring effortsMarshallidas permanent transects at the Scotch Pine Hollow restoration site.
declined over the years due in part to habitat

alterations and invasive species competition. Through





































