
Restoration Project Overview

Land preservation should protect unique landscapes, unusual 
geology, uncommon species, and places of historical significance. 
The Cherry Hill Barrens, a rare serpentine grassland and oak 
savanna ecosystem located on the property of Camp Moshava in 
Harford County, Maryland, is a gem that combines them all. The 
soil in the barrens was derived from the uprising of the ocean floor 
450 million years ago, and its grasses and unusual plants evolved 
along with a changing climate and prehistoric human habitation. 
Landscape burning, a hunting technique human inhabitants utilized 
for thousands of years, along with nutrient-poor serpentine soils, 
allowed only fire-tolerant plant species to flourish in this habitat. 

Cherry Hill Barrens Restoration at Camp Moshava

The Southern Grassland Biome . . . is probably the richest terrestrial biome in all of North America. To understand, cherish, and preserve 
the great natural heritage of the Southern Grassland Biome should be a priority goal in America’s environmental movement.

— E.O. Wilson, 2014

For over 30 years, campers and their families have appreci-
ated and benefitted from having this unique ecological site on the 
Camp Moshava land. Campers have been taught to be good stew-
ards of the environment, using the barrens as their living labora-
tory. In addition, the Maryland Department of Natural Resources 
(MDDNR) Wildlife and Heritage Service and The Nature Conser-
vancy have identified this piece of property as worthy of extensive 
preservation and restoration. Scientists have used the site to inves-
tigate the interactions between soil, plant growth, and climate on 
serpentine soils, and to document the rare and threatened plant 
species on this property.
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Unfortunately, this opportunity for discovery, education, and 
development of future environmental stewards will be lost without 
extensive efforts toward preservation and restoration of the Cherry 
Hill Barrens. Wes Knapp, a botanist and ecologist for MDDNR, 
emphasized this point during a visit in 2016. After his visit, he 
reported in personal communications that the Cherry Hill Barrens 
is “a spectacular site on par with few other serpentine barrens in 
the state or region in terms of size and quality.” He recommended 
“managing the barrens with prescribed fire to maintain/enhance 
the rare species habitats.”

Since 2015, a group of Camp Moshava volunteers, working 
with the Maryland DNR Wildlife and Heritage Service, have braved 
greenbrier thorns and difficult terrain to remove the invasive east-
ern red cedar and Virginia pines that are overgrowing the Cherry 
Hill Barrens. But what started as a rather simple project for these 

volunteers has now become a more urgent environmental biodi-
versity cause. Serpentine barrens that once covered large portions 
of Maryland have dwindled to a few isolated sites, paralleling the 
general loss of all endangered east coast savanna and grassland 
communities. Although commercial land development prevents the 
vast majority of barrens in the United States from ever being recov-
ered, the Cherry Hill Barrens fortunately remains undeveloped and 
suitable for recovery. However, greater restoration and preserva-
tion efforts are needed to stop the undesirable progression of the 
barrens toward a woodland state and the consequent loss of rare 
plant species. In a 2015 study commissioned by Camp Moshava, 11 
plant species of concern were identified in the Cherry Hill Barrens, 
including three species with a threatened or endangered status. 
This study made clear that intentional restoration and preserva-
tion are the only ways to maintain the unique biodiversity of this 
unusual ecosystem. 

Future plans for the site envision expanded opportunities for 
education and scientific discovery, including increased access to the 
barrens with explanatory nature trails. Such trails would inform 
visitors about the natural history of the site and about the need to 
protect the delicate ecosystem. The site has been the focus of several 
scientific studies, and preservation and restoration of the site will 
allow continued scientific exploration. Restoration and preservation 
will also allow continued collaborative efforts with environmental 
and educational organizations to disseminate information about 
the unique and underreported biodiversity in the serpentine bar-
rens, noting that this biodiversity is part of the Chesapeake Bay 
Watershed. 

As a small non-profit 501(c)(3) summer camp, Camp Moshava 
is limited in its ability to financially support the full restoration of 
the barrens. Funds are needed to conduct a series of prescribed 
burns over the next 10 years to fully restore the largest opening of 
the barrens. The cost for each burn is estimated to be $10,000. Sig-
nage to explain various aspects of the barrens, and enhance its use 
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as a nature preserve, requires funding. Enhanced nature trails that 
improve access to the site, and at the same time protect the plants 
and soil, also require funding. Volunteers are actively pursuing 
opportunities to financially support these efforts.

This document provides background information about the 
history of serpentine barrens and outlines the strategic plan for the 
restoration of the Cherry Hill Barrens. Firmly committed to this 
treasure, the campers and alumni believe the wider community 
would also be interested in, and benefit from learning about, this 
serpentine barrens ecology.

Historical Background

Geological History

The soil characteristics of serpentine barrens are derived from 
serpentinite bedrock which was once part of the ocean floor. A slow 
but powerful collision of the North American and African Oceanic 
plates 450 million years ago uplifted a group of ultramafic rocks 
(peridotites, composed predominantly of the mineral olivine) from 
the oceanic mantle. These rocks, when exposed to water and low 
temperatures, alter to serpentinite. During this continental colli-
sion, most of the African Plate slid under (subducted) the North 
American Plate. However, some fragments of the ultramafic rocks 
from the oceanic floor were scraped off, leaving behind long, wide 
swaths of serpentinite wedged into the eastern North American 
plate boundary. Millions of years later, when the continents sepa-
rated again, these fragments of serpentinite remained behind.1 

Serpentinite, a metamorphic rock, consists of hydrous mag-
nesium-iron silicate minerals.2 This composition contributes to 
its greenish “serpent-like” appearance. The soil that forms over 
serpentinite bedrock has very unusual characteristics. Chemically, 
it has unusually high levels of magnesium and very low levels of 
calcium and essential nutrients (e.g., potassium and phosphorus).3 

This unique chemistry presents 
a challenge for many plants 
to thrive, as most plants need 
more calcium than this soil 
provides. 

Human Ecological History

For the past 20,000 years, the 
climate of North America has 
progressed through a series of 
changes which have impacted 
the vegetation found in Mary-
land. After the last Ice Age 
(20,000–10,000 years ago), 
Maryland’s climate shifted 
from a cold, tundra like envi-
ronment to a warmer and wet-
ter environment. During this 
transition, cold-adapted plants 
migrated northward and were 
replaced by warm-adapted 
species from the south. This plant migration accelerated during a 
warm, dry period called the Hypsithermal Interval (8,000–4,000 
years ago).4 A large number of grasses, sedges, and wildflowers of 
the Great North American Grassland were able to migrate to Mary-
land. Southern forest species, including oak trees, also migrated 
into the region as cold-adapted conifers migrated northward.5 And 
those grasses, wildflowers, and oaks that were able to tolerate the 
infertile magnesium-laden soils, colonized the serpentine regions. 

Humans also migrated along with their plant and animal 
counterparts, expanding the range of frequent landscape fires. 
Early Native Americans used landscape fire to drive game while 
hunting, to improve travel, to defend settlements, to clear land for 
agriculture, and to improve the number and quality of medicinal 

Serpentinite Rock found at the Cherry Hill 
Barrens
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plants.6 Over time, Maryland’s climate gradually became wetter, 
favoring tree growth. However, frequent Native American fires, 
along with lightening ignited fires, contributed to the plant distur-
bance that limited the conversion of grassland to woodland for-
est, thereby preserving the biodiversity of the serpentine savanna 
grassland ecosystem.7 

The Susquehannock were the last Native American tribe to 
control most of the land in Baltimore, Harford, and Cecil Coun-
ties in Maryland, including all the serpentine barrens regions. 
European settlement began in the area in the 1650s. Historical 
documents written by European settlers used the term “barrens” 
to refer to a landscape with little to no timber-sized trees.8 By 1730 
the Native American population was decimated from smallpox, 
conflicts with European settlers, and intertribal conflicts.9 Subse-
quent forms of ecological disturbance of serpentine barrens in the 
colonial and post-colonial periods were caused by grazing and by 
limited timber and mining industries.10 

Pictures of progressive loss of open serpentine grassland 1936–1988. Left: 1938. Right: 1986. (Courtesy of Dr. Wayne Tyndall, MD 
DNR, Wildlife and Heritage Service)

The community of grasses, 
plants, and oak trees that have 
evolved to form the serpentine 
ecosystem requires periodic 
plant disturbance to maintain 
the vegetation that character-
izes a savanna grassland and 
prevents buildup of woody veg-
etation.11 Since the early 1900s, 
however, the decline in agri-
cultural, mining and industrial 
activities along with fire sup-
pression has resulted in a ces-
sation of ecological disturbance 
in the serpentine grasslands. 
The lack of such disturbance 
has allowed fire-intolerant 

species, including greenbrier, eastern red cedar, and Virginia pine 
to encroach on the open barrens. This has led to an undesirable 
trajectory of woodland succession. Consequently, the biodiversity 
that only a barrens habitat can support is disappearing. 

Recent History

Serpentine barrens once covered over 100,000 acres of central 
Maryland and southern Pennsylvania. Today these barrens and 
other southeastern savanna grasslands are considered endangered 
ecosystems due to land development and fire suppression. An 
aggressive campaign is underway to preserve the remaining ser-
pentine acreage, covering less than 1000 acres. The four remaining 
isolated sites in Maryland include: the state-owned Soldiers Delight 
Natural Environment Area, Nature Conservancy’s Pilot Preserve, 
the City of Baltimore’s Lake Roland Park, and the Cherry Hill Bar-
rens at Camp Moshava. 

The Cherry Hill Barrens is located on a property that has 
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operated as a summer camp 
since 1974. Prior to that, it 
was used as a rustic retreat for 
a private landowner. Camp 
Moshava bought it, along with 
150 additional acres, in 1984. At 
that time, interest in serpentine 
barrens restoration was in its 
infancy in Maryland and Penn-
sylvania. Soldiers Delight Nat-
ural Environmental Area, the 
largest serpentine barrens on 
the east coast, was just starting 
restoration. The Maryland DNR/Wildlife and Heritage Service iden-
tified the Cherry Hill Barrens as an additional site worthy of active 
restoration. Camp Moshava and the Maryland DNR Natural Her-
itage Program, part of the Wildlife and Heritage Service, entered 
into an agreement to begin restoration of the largest open remnant 
at the Cherry Hill Barrens. It was the first serpentine barrens resto-
ration effort in Maryland. 

The restoration work officially began in the summer of 1987. 
Maryland DNR State Restoration Ecologist Dr. R. Wayne Tyndall 
and Harford County Biologist Patricia M. Farr worked with campers 
and staff of Camp Moshava to clear cedars and Virginia pines from 
approximately four acres of grassland. Dr. Tyndall suggested a pre-
scribed burn to finish this portion of the restoration and rejuvenate 
the barrens grassland. At that time, however, prescribed burns for 
savannah grasslands were a relatively new management practice. 
Consequently, further consideration of a prescribed burn was tabled 
because of safety concerns. 

In 2011, Camp Moshava sold the development rights of the 
camp property to the Maryland Rural Legacy Program. The prop-
erty’s 268 acres, including the Cherry Hill Barrens, surrounding 

Volunteers from the greater Moshava community working with the Maryland Department of Natural Resources Wildlife 
and Heritage Service to restore the open savannah grassland.

woodland habitat, and stream buffers on Deer Creek, are now 
protected in perpetuity from commercial and residential develop-
ment by this conservation easement. The agreement was part of 
a 3,000-acre block of conservation easements in the Deer Creek 
Rural Legacy Area. This block of land creates a contiguous land 
crossing for wildlife and provides extensive protection for the Deer 
Creek Watershed.

Current Condition of the Cherry Hill Barrens 

The barrens area comprises 75-100 acres of Camp Moshava’s 
250 acres. Mining and forestry reports indicate there has been no 
farming, mining, or burning of the Cherry Hill Barrens for more 
than a century. Aerial photographs taken in 1938 and 1986 show 
progressive loss of the open savanna grassland and succession to 
Virginia pine woodlands. Cherry Hill Barrens now consists of four 
open savanna grassland remnants, ranging in size from 4 acres to 
0.1 acre. 

Spearheaded by camp alumni Sandy Laden and Jon Psotka, 
interest in resuming the restoration of the barrens (dormant since 
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1989) rekindled in 2015. That year, a site study was performed to 
evaluate the current state of the barrens, including an extensive 
plant survey. Dr. Tyndall, Harford County environmental planner 
Bryan Lightner, and Chris Smith, from the MDDNR Forestry Ser-
vice, provided guidance and support. The camp’s board of directors 
approved funds for the survey. Janet Ebert and Jack Holt, botanists 
with extensive experience in serpentine ecosystems, performed the 
study. They documented 11 Maryland species of concern, including 
three species with a threatened or endangered status. 

Since 2015, volunteers from the greater Camp Moshava com-
munity have been working with the Maryland Department of 
Natural Resources Wildlife and Heritage Service to restore the open 
savanna grassland. The majority of work performed thus far has 
involved cutting and clearing Virginia pines and eastern red cedars, 
and placing anti-erosion barriers to stop soil loss. Volunteers have 
also placed protective cages around clumps of threatened plants 
to prevent grazing by deer and human disturbance. In addition, 
non-native invasive plant species control has been implemented in 
other areas of the camp property to prevent the spread of Sericea 
Lespedeza and Tree of Heaven onto the barrens. 

Although the conservation easement will protect the Cherry 
Hill Barrens from future development, active conservation efforts—
including removal of invasive plant species and controlled fire 
(prescribed burns)—are necessary to sustain the rare ecology of 
the few remaining sites. Today, periodic prescribed burns with 
well-researched and appropriate safety protocols are the accepted 
Best Management Practice for restoration of east coast serpentine 
grasslands.12

By its very existence, the Cherry Hill Barrens tells a story of 
geological changes, plant adaptation, and the history of this unique 
part of the Chesapeake Bay Watershed. Proper restoration will help 
ensure this story continues. Top: Barrens first work day, 2016. Bottom: Area cleared of eastern red cedar, 2018.
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Cherry Hill Barrens at Camp Moshava Restoration 
Statement

Mission

To restore and maintain the ecosystem of the Cherry Hill Barrens in 
order to retain the unusual combination of geology, soil, and plants 
that are supported by this rare environment. This mission will 
nurture and inspire general environmental appreciation and specific 
ecosystem awareness among Camp Moshava campers and families, 
and the greater environmental community. 

Strategic Plan

The Cherry Hill Barrens is a unique serpentine ecosystem that is of 
botanical, geological, and historical significance. The preservation 
goals are as follows:

• Preserve a site for which the State of Maryland issued a deed 
of conservation easement in 2011 and has actively assisted the 
Moshava community in restoration efforts since 1987.

• Preserve a crucial part of the biodiversity of the Chesapeake Bay 
Watershed.

• Preserve a habitat for 11 plant species of concern, including three 
S-1 level species: grooved yellow flax, wiry witch grass and fame-
flower. Already lost since 1989 are at least two plant species that 
depended on the fire-based ecology (prairie wedge grass and early 
saxifrage). 

• Protect an endangered soil characterized by high magnesium, 
low calcium, and other properties that reflect its ultramafic/ser-
pentinite origins.

• Reverse an undesirable trajectory of woodland succession, already 
underway, that will destroy one of the four remaining serpentine 
barrens in the state of Maryland.

• Establish a nature preserve on the Camp Moshava property that 

can be used as a focus for environmental and historical education 
for the greater community.

Goals and Objectives

Goal 1: Restoration of the dwindling open barrens landscape to 
reverse the ecosystem trajectory towards a woodland environment 
and to prevent loss of endangered plant species.

Objectives:

1. Continue to remove the regrowth of eastern red cedar, Virginia 
pine, and red maples on the main open barrens area.

2. Continue a program of brush cutting the expanding greenbrier 
overgrowth on the main barren.

3. Continue the removal of the cedar from the second barrens 
opening.

4. Brush cut the greenbrier overgrowth between the second and 
third barrens in order to create a single larger opening.
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5. Pursue funding opportunities for a prescribed burn on the largest 
opening.

6. Perform periodic plant surveys to evaluate gains and losses of 
rare species known to be present between 1988 and 2015.

Goal 2: Education

Objectives:

1. Develop an educational packet that will “tell the story” of the bar-
rens from historic, geologic, human ecology, and environmental 
points of view in an accessible style. This packet will also explain 
the importance of active restoration of the site. 

2. Create signage explaining what is being seen on the path around 
the barrens.

3. Invite educational and environmental groups and organiza-
tions to tour the barrens to spread awareness of the savanna 
grasslands.

4. Preserve the barrens as an eco-museum, a small remnant of what 
was once a much larger savanna grassland in Maryland’s Pied-
mont region.

Goal 3: Outreach to establish valuable partners in environmental 
restoration

Objectives:

1. Develop and enhance relationships with other groups active in 
MD/PA barrens restoration such as MD DNR, Friends of Soldiers 
Delight, Friends of Stateline Serpentine Barrens, and The South-
eastern Grasslands Initiative 

2. Partner with environmental groups such as Pearlstone Center, 
Scouts, and the Maryland Native Plant Society.

3. Encourage research requests to study the barrens environment.
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