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ABSTRACT

Horsley & Witten, Inc. identified and documented vegetative communities around 11
freshwater bodies within the Pleasant Bay Area of Critical Environmental Concern (ACEC)
during the 2002-growing season. The purpose of this study was to develop baseline habitat
data identifying and documenting the presence and distribution of natural resources,
including rare, indigenous, and invasive species of plants and animals in the vicinity of the
shoreline. These data are intended to establish a baseline for potential future management
considerations within these areas.
During this study, we documented the presence of natural vegetative communities,
exemplary habitat of state and globally rare habitat, rare species, and invasive species, as
well as potential threats to the natural communities of these ponds.
We recommend that the Pleasant Bay Resource Management Alliance notify the
Massachusetts Natural Heritage and Endangered Species Program (NHESP) of the presence
of habitat and occurrences of rare species, which in turn will expand the state database of
rare species. More intensive studies on those habitats exhibiting exemplary habitat, or
supporting rare species’ habitat may allow for documentation and ultimately protection of
additional rare species.
Management recommendations have been provided to minimize the threats to the natural
systems, such that any future activities or development around these ponds can be
adequately managed to have a minimum adverse effect on the natural systems of the ponds.
The most important factor in protecting the delicate balance of the natural systems is
providing public outreach to local residents and town citizens concerning the value of these
globally and regionally significant ecosystems.
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1.0

INTRODUCTION

The Pleasant Bay Resource Management Alliance (“Alliance”) contracted with Horsley &
Witten, Inc. to identify and document natural resources along the respective shorelines of 11
freshwater bodies located within the Pleasant Bay Area of Critical Environmental Concern
(ACEC). These 11 freshwater bodies, located within the Towns of Orleans and Chatham,
have hydrologic connections to the Pleasant Bay estuary.
The purpose of this study was to collect baseline data identifying and documenting the
presence and distribution of natural resources, including rare, indigenous and invasive
species of plants and animals in direct proximity to the shoreline. These data will
complement existing information from past studies and are intended to assist the Alliance in
developing recommendations for regulatory agencies concerning environmental guidelines
and development mitigation within these freshwater bodies.

2.0

PLEASANT BAY AREA OF CRITICAL ENVIRONMENTAL CONCERN
Areas of Critical Environmental Concern (ACECs) are
places in Massachusetts that receive special recognition
because of the quality, uniqueness, and significance of
their natural and cultural resources. These ACECs are so
designated by the State’s Secretary of Environmental
Affairs.
The Pleasant Bay ACEC was designated in 1987 for its
outstanding regionally significant natural resources,
including pristine barrier beaches and barrier islands,
approximately 1,200 acres of salt marsh, thousands of
acres of tidal flats, numerous fresh and saltwater ponds, a
significant estuarine habitat, and a wealth of biodiversity.

Cape Cod is located within a transition zone between northern temperate boreal species and
Mid-Atlantic temperate coastal species, and contains species that are at the northernmost or
southernmost limits of their natural ranges. The ACEC is therefore representative of an
ecological transition zone that differs from mainland Massachusetts and has an unusual
concentration of state-listed species. There are 12 documented state-listed Threatened or
Endangered species within the Pleasant Bay area, and more than 16 species listed as Species
of Special Concern in Massachusetts also occur in the ACEC (Luchonok and Sorenson, 1993).
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3.0

METHODOLOGY FOR DATA COLLECTION

Horsley & Witten conducted shoreline surveys by non-motorized boat, walking shoreline
transects, and meander surveys around each of the following ponds over the course of the
2002 growing season: Lover’s Lake, Stillwater Pond, Mill Pond, Minister’s Pond, and Fox
Pond in the Town of Chatham, and Sarah’s Pond, Little Quanset Pond, Crystal Lake, Pilgrim
Lake, Gould Pond and Uncle Seth’s Pond in Orleans. Field investigations focused on
characterizing the habitat within 100 feet of the water’s edge of each pond.
Field surveys were conducted on June 21, July 2, 10 and 11, August 5 and 13, and
September 11, 2002. Prior to conducting field investigations, Horsley & Witten reviewed
existing information, studies and literature regarding the resources in order to develop a
field evaluation plan. Each pond was surveyed a minimum of two separate times. Data
were collected on plant communities and, when deemed significant, associated fauna when
the latter were observed. The focus of the data collection was to document the pond shore
communities, with emphasis on native, rare, and invasive plant species. Specific emphasis
was made on areas exhibiting pristine vegetative community habitats. Data were also
collected on communities that are facing threats from invasive species, sedimentation,
nutrient input, or other types of human alteration.
3.1

Rare Species

An important goal of this baseline study was to document the occurrence of “state-listed”
species, i.e., those that are defined by the Massachusetts Division of Fisheries and Wildlife,
Natural Heritage and Endangered Species Program (NHESP) as Endangered, Threatened, or
Species of Special Concern. These species are protected under the Massachusetts
Endangered Species Act regulations at 321 CMR 10.00. Species whose primary habitat
falls within wetland resource areas are also protected under the Massachusetts Wetlands
Protection Act regulations (310 CMR 10.00). It is especially important for the maintenance
of biodiversity that occurrence of such species be documented for future protection.
Additional efforts were made to document any species that are currently on the “Watch List
– Uncommon or Rare Massachusetts Plants” (April 1990).
NHESP defines state-listed species as follows:
Endangered species are defined as native species which are in danger of extinction
throughout all or part of their range, or which are in danger of extirpation from
Massachusetts, as documented by biological research and inventory.
Threatened species are native species that are likely to become endangered in the
foreseeable future, or which are declining or rare as determined by biological research and
inventory.
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Species of Special Concern are defined as native species which have been documented by
biological research or inventory to have suffered a decline that could threaten the species if
allowed to continue unchecked, or which occur in such small numbers or with such
restricted distribution or specialized habitat requirements that they could easily become
threatened within Massachusetts.
Watch List species are those native species that are believed to be very uncommon or rare,
undergoing severe population decline, and/or for which information is lacking on a number
of current sites. The Watch List also contains species that have been removed (“delisted”)
from the official state list of “Rare Native Plants of Massachusetts” (i.e., as designated
above).
3.2

Invasive Species

Purple Loosestrife (Lythrum salicaria)

An all-too common problem in many wetlands and
waterbodies on the Cape is the rapid proliferation of
non-native, invasive plants that threaten the integrity
of our native flora. Where Barnstable County was
once a “hotbed” for botanical research due to its
unique floral and faunal diversity and pristine nature,
the ratio of native versus non-native species is today
approximately 60:40 (Svenson and Pyle 1979).
While not all exotic plant species are invasive or
aggressive in growth habit, in many cases alien taxa
from Asia or Europe out-compete Cape Cod’s
indigenous plant communities, at times completely
overgrowing and creating a monoculture in place of a
diverse, native plant community.

Several emergent plant species meeting the definition of exotic and invasive habits were
documented during our Pleasant Bay study. The two most common species were purple
loosestrife (Lythrum salicaria) and common reed (Phragmites australis). While neither of
these invasives poses an immediate threat to rare pondshore species within the study area
due to the small populations of these invasive species that could be readily managed or
eliminated from these areas, Mill Pond, with its hitherto undocumented population of
Plymouth gentian (Sabatia kennedyana) also provided shoreline habitat for both the
loosestrife and common reed in close proximity to the rare gentians.
Invasive non-native plants can gain a foothold by several means: nutrient inputs from
stormwater runoff, particularly nitrates and phosphates from lawns, golf courses, and
cultivated fields and cranberry bogs, sub-standard septic systems and cesspools, and
erosion-borne sediments from disturbed banks and artificially created beaches. Boat
propellers that have been in ponds infested with aquatic invasives, such as milfoil
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(Myriophyllum spicatum) and hydrilla (Hydrilla verticillata), can infest previously pristine
ponds. Even well intentioned shorefront owners can create an invasive problem by planting
‘pretty’ species such as yellow flag (Iris pseudacorus) or purple loosestrife, which are sold
commercially by some nurseries.
Mitigation measures that are often effective in reducing or eliminating the invasion of nonnative species include:
• Preserving native shoreline vegetation to filter nutrients and other water-borne sediments
(i.e., buffer strips);
• Implementing erosion control measures, including native plantings, and elimination of
stormwater runoff conduits and culverts;
• Using low or non-phosphate detergents;
• Establishing limitations on lawn areas, especially on slopes bordering the water bodies;
• Upgrading substandard septic systems;
• Thorough cleaning of boats and other recreational craft of any plant debris from offCape ponds and lakes; and
• Discouraging feeding of waterfowl that can spread invasive plants via fecal dispersal.
3.3

Natural Community Types

One of the goals of this study was to document the presence of exemplary habitat
communities as defined by The Nature Conservancy and the NHESP. Two such habitats
were observed among the freshwater bodies within the Pleasant Bay ACEC: the New
England Coastal Plain Pond Shore Community and the Atlantic White Cedar Swamp
Community. A description of each community type is provided below.
3.3.1 New England Coastal Plain Pond Shore Communities
New England Coastal Plain Pond Shore communities are unique to southeastern
Massachusetts, Rhode Island, and parts of Long Island. According to the recently released
BioMap by the Massachusetts Natural Heritage and Endangered Species Program (NHESP,
2001), this community is ranked G2-S2 by the NHESP, meaning that this community is both
globally and state imperiled, with only 6-20 occurrences statewide. A total of 43 rare plant
and animal species have been documented within this community type. These species are
specially adapted to the desiccation-inundation effects of the seasonal hydrologic cycles
evident in the yearly rise and fall of the water table.
The subject ponds within the ACEC are characteristically located in gradually sloping
depressions lacking any outlet or inlet within the glacial outwash plain. Such ponds are
directly hydrologically linked to the underground aquifer through the highly porous, sandy
soils derived from the outwash parent material. Thus pond levels fluctuate considerably
from year to year, depending on the hydrologic cycle, precipitation, surface water level
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manipulation and groundwater depression related to aquifer withdrawals. In low water
years, fluctuating water levels create broad sandy to peaty margins around the water body,
where a unique assemblage of herbaceous and graminoid plant species is found. New
England Coastal Plain Pondshore communities may be found within this open sandy band
along the pond shore.
Species commonly found within Coastal Plain Pond Shore communities include slender-leaf
goldenrod (Euthamia tenuifolia), pink tickseed (Coreopsis rosea), golden-pert (Gratiola
aurea), thread-leaved sundew (Drosera filiformis), and large horned rush (Rhynchospora
macrostachya). Concentric bands of vegetation encircling the pond edge are characteristic
of Coastal Plain Pond shore communities.
Pondshore plant communities form wide bands of concentric
colonies or guilds that segregate by species from year to
year. For instance, golden pert is generally found in a solid
band lower down on the pond slope where finer sand and
silts have settled out. In contrast, thread-leaved sundew
(Drosera filiformis) and hyssop-leaved hedge-nettle (Stachys
hyssopifolia) are found predominantly on the upper slope
profile where coarser sands and gravels are present. These
conditions have provided both exposed pond margins and
growth enhancing moisture that provide ideal conditions for
pondshore plant growth.
Pink Tickseed (Coreopsis rosea)

Other coastal plain pondshore endemic species include autumn fimbristylis (Fimbristylis
autumnalis), Dortman’s lobelia (Lobelia dortmanna), and pipewort (Eriocaulon aquaticum)
(See Appendix C for Natural Heritage Element Occurrence information on all state-listed
species).
The year 2002, in particular, has seen the lowest water levels in many years, due to drought,
negligible snowfall last winter, and continued groundwater withdrawal from individual and
municipal wells.
3.3.2 Atlantic White Cedar Swamp Community
Atlantic White Cedar swamps are forested wetland communities with a dense, primarily
evergreen canopy, a deciduous shrub layer, and a sparse herb layer dominated by mosses.
Ranked as G3-S2 by the Massachusetts NHESP, this community type is globally rare
throughout its range with only 6-20 occurrences statewide. Atlantic White Cedar swamps
are often found associated with red maple swamps and open bogs.
Based on differences in location and physical setting, four distinct Atlantic White Cedar
swamp community types are currently recognized in Massachusetts: Coastal Atlantic White
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Cedar Swamps, Inland Atlantic White Cedar Swamps, Northern Atlantic White Cedar
Swamps, and Seasonally-Flooded Atlantic White Cedar Swamps. Coastal Atlantic White
Cedar swamps typically occur at low elevations (less than 40 feet above sea level), in sand
and gravel deposits or glacial lake bottom sediments. They are generally found in coastal
areas in Massachusetts.
Some plant species commonly co-occur with Atlantic white cedar (Chamaecyparis thyoides)
in each of the community types, including red maple (Acerrubrum), highbush blueberry
(Vaccinium corymbosum), swamp azalea (Rhododendron viscosum), and sphagnum moss
(Sphagnum spp.). In coastal Atlantic white cedar swamps, Atlantic white cedar is the
dominant tree, mixed with red maple. Pitch pine (Pinus rigida), white pine (Pinus strobus),
and hemlock (Tsuga canadensis) are infrequent associates. These swamps can have a very
dense shrub layer, including species such as highbush blueberry, swamp azalea, sweet
pepperbush (Clethra alnifolia), and swamp fetterbush (Leucothoe racemosa). Due to the
density of the canopy and shrub strata, the herb layer is typically sparse and patchy. Several
of the more common species found here are cinnamon fern (Osmunda cinnamomea),
Virginia chain-fern (Woodwardia virginica), starflower (Trientalis borealis), Canada
mayflower (Maianthemum canadense) and wild sarsaparilla (Aralia nudicaulis). Sphagnum
mosses generally dominate the ground layer. In at least one white cedar swamp in
Yarmouth, the state-endangered orchid heartleaf twayblade (Listera cordata) has been
recently documented.

4.0 BASELINE STUDY RESULTS
4.1 Pond Descriptions
Horsley & Witten documented the location, size, geologic origin, and surrounding
topography of each pond, collected data on the associated plant communities within
approximately 100 feet of the shoreline, noted the presence and distribution of rare or
invasive species, documented the recreational use of the pond (if any), and noted any
alterations to the natural habitat of the ponds. These data are presented in individual fact
sheets within Appendix A as follows:
Orleans (alphabetically)

Chatham (alphabetically)

• Crystal Lake
• Gould Pond
• Little Quanset Pond
• Pilgrim Lake
• Sarah’s Pond
• Uncle Seth’s Pond

• Lover’s Lake
• Stillwater Pond
• Fox Pond
• Mill Pond
• Minister’s Pond
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Maps of each pond are also provided in Appendix A. The topographic quadrangles
(Chatham and Orleans quadrangles) and the ACEC boundary were adapted from MassGIS
data layers. These maps depict the locations of any rare species (state-listed Endangered,
Threatened, Species of Special Concern, or Watch List species) or invasive species observed
during our field investigations.
Comprehensive lists of dominant plant species observed at each pond during the field
investigations are provided in Appendix B . These lists are intended to provide baseline data
and are by no means inclusive of all species within 100 feet of the shoreline.
4.2

Documentation of Rare or Regionally Significant Species

Plymouth Gentian
(Sabatia kennedyana)

The Massachusetts NHESP maintains a database of
all rare species observations throughout the state. As
of the most recent inquiry, the database indicates that
there are nine documented rare species found within
or in close proximity to the Pleasant Bay ACEC.
These include five animals (Short-eared Owl, Piping
Plover, Diamondback Terrapin, Water-willow Stem
Borer, and Eastern Box Turtle), and four plants
(Plymouth Gentian, Bushy Rockrose, Pondshore
Knotweed, and New England Blazing Star).
Available Fact Sheets published by NHESP for these
species are provided in Appendix C. We were likely
to encounter the habitat of four of these species
during the baseline survey: Plymouth Gentian,
Pondshore Knotweed, Water-willow Stem Borer, and
Eastern Box Turtle.

Horsley & Witten documented the presence of rare species at four of the ponds: Crystal
Lake, Gould Pond, Uncle Seth’s Pond, and Mill Pond. These taxa include two Species of
Special Concern, Plymouth gentian (Sabatia kennedyana) and slender arrowhead (Sagittaria
teres), and a Watch List species, Hemicarpha, an annual sedge (Hemicarpha micrantha).
Both Plymouth gentian and slender arrowhead have been previously documented in the
Towns of Orleans and Chatham (see Appendix C). However, according to the Town of
Chatham Water Quality Laboratory Director, Dr. Robert Duncanson, the documentation of
Plymouth gentian at Mill Pond is a new record of this species. Locations of rare species
observed are noted on the site maps (Appendix A).
Despite these records, the only pond mapped by the NHESP as Estimated Habitats of Rare
Wildlife is Gould Pond. Gould Pond and portions of Crystal Lake, Lover’s Lake, Stillwater
Pond, and Minister’s Pond are mapped for Priority Habitats of Rare Species (Figure 13).
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Given the amount of suitable habitat present within these ponds, specifically, Gould Pond,
Crystal Lake, Minister’s Pond, and possibly Pilgrim Lake, future field investigation should
focus on confirming the presence of rare fauna and/or additional rare flora in these areas.
Historically, New England Coastal Plain pond shores have also provided habitat for several
rare damselflies and dragonflies (Order Odonata), such as the barren’s bluet (Enallagma
recurvatum), lateral bluet (E. laterale) and the long-legged green darner (Anax longipes).
These damselflies and dragonflies require emergent vegetation, particularly bayonet rush
(Juncus militaris) along the water’s edge for completion of their life cycle from egg to
nymph to adult. Emergent vegetation, specifically bayonet rush, was observed at more than
half of the freshwater bodies within the Pleasant Bay ACEC: Crystal Lake, Pilgrim Lake,
Gould Pond, and Uncle Seth’s Pond in Orleans, and Lover’s Lake and Minister’s Pond in
Chatham. However, state-listed Odonates were not observed during the site visits. In
follow-up monitoring, investigators should focus on determining whether or not such statelisted Odonates are present in these otherwise suitable habitats.
Pondshore communities supporting significant populations of water willow (Decodon
verticillatus) may provide habitat for the state Threatened water-willow stem borer (Papaipema
sulphurata), a globally restricted species, whose larvae bore into and feed exclusively upon
water willow. Other possible rare taxa that may be present include spotted turtle (Clemmys
guttata) and Eastern pond mussel (Ligumia nasuta), both of which have been documented in
coastal ponds on the Upper and Mid-Cape area (Division of Fisheries and Wildlife, 1988).

5.0

DISCUSSION

Exemplary habitat for the New England Coastal Plain Pondshore community is largely
predicated on glacially-formed isolated kettle ponds in outwash deposits having no inlet or
outlet with a periodically fluctuating surface water elevation that creates barriers to woody
encroachment of pines, oaks and other successional species. The ‘purging’ effect of the
desiccation-inundation cycle results in exposure in some years of a wide sandy margin
conducive to the habitat requirements of many of these shade-intolerant pondshore species.
Several of the subject ponds within the study exhibited at least some of this specialized
habitat; these include Mill Pond in Chatham and Crystal Lake and Gould Pond in Orleans.
The latter pond in particular supports spectacular populations of Plymouth gentian, perhaps
numbered in the thousands.
Others, due to stream outlets, nutrient loading, shoreline development or natural succession
have led to a more organic, mucky substrate lacking the specialized habitat need for this
globally-significant community. These waterbodies include Pilgrim Lake, Little Quanset,
and Uncle Seth’s in Orleans and Stillwater and Minister’s Ponds in Chatham. Fox Pond in
Chatham has been colonized by the native but increasingly invasive narrow-leaved cattail
(Typha angustifolia), a product of brackish and saline environments.
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Sarah’s Pond in Orleans supports a different exemplary habitat type. Though this pristine
pond lacked the exposed pondshore margins for rare herbaceous species, a healthy Atlantic
White Cedar swamp exists along its north shore. Overhanging limbs and branches have
provided specialized perching sites for the black-crowned night heron (Nycticorax
nycticorax), a number of which were documented during the survey. From a wildlife and
aesthetic viewpoint, Sarah’s Pond could be described as the least impacted and most pristine
of all the ponds within the survey area.
5.1

Identification of Potential Threats To The Ponds

Horsley & Witten has identified several potential threats to the integrity of the natural
vegetative communities within the freshwater bodies of the Pleasant Bay ACEC. These
potential threats include the presence of invasive species, discharge of stormwater and
nutrient sources, armoring or other direct alteration to the pondshore, erosion, and to a
lesser extent, docks and floats used for recreation. These potential threats are discussed
below.
5.1.1 Nutrient Loading and Eutrophication
These shallow-water ponds and pondshore flora are highly sensitive to nutrient loading, which
can cause eutrophication and encourage growth of invasive and undesirable plant species
(Sorrie, 1994). Although no information on the trophic status of these ponds was obtained in
this study (see Roman et al., 2001), human sources of nutrients should be minimized or
prevented, to the greatest extent practical. Potential sources of excess nutrients include lawns
and gardens (due to fertilizer use), road runoff, septic systems, and animal wastes.

Examples of potential nutrient sources from lawn and landscaped areas immediately
upgradient of shoreline (Minister’s Pond and Stillwater Pond, respectively).
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5.1.2 Erosion and Sedimentation
In at least one location adjacent to the Route 28 Town landing for Crystal Lake, stormwater
runoff from the road has created a sediment fan extending into the natural pondshore
community. This may have encouraged the local colonization by multiflora rose (Rosa
multiflora) that is currently displacing native species.
5.1.3 Recreational Impacts
Towns and private residents use the shorelines of nearly all of the freshwater ponds within
the Pleasant Bay ACEC for recreational purposes, with the exception of Gould Pond, that is
located within the Town of Orleans watershed. Beaches, boat ramps, private docks and
floats have impacted the vegetated communities along the waterbodies.

Examples of recreational activities interrupting the natural vegetative community
(Crystal Lake and Stillwater Pond, respectively).
While these activities may have
prevented woody encroachment by
willows and other invasive woody
plants, expansion or creation of
new recreational beaches, boat
landings and docks should be
carefully regulated or discouraged
in future management plans for the
ACEC, in order to protect the
fragile pondshore environment.

Stormwater culvert near town
landing at Crystal Lake
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5.1.4 Water Use and Potential Impacts of Ground Surface Water Withdrawal
Alteration of the hydrology of these ponds can have short or long-term impacts to the
intricate growth patterns of the pondshore community and the rare species populations
within New England Coastal Plain Pond Shore Communities. Generally speaking,
fluctuations between high water years and low water years are needed to perpetuate this type
of pond shore community. High water years, where water levels remain at the upper reaches
of the pond shore, prevent encroachment of woody species such as pitch pines, oaks, and
willows into the rare pondshore communities; low water years expose the shoreline and
allow these plants to flower and set seed.
Too many high water years due to water impoundment from phenomena such as cranberry
bog farming or blocked culverts, can prevent these plants from flowering and fruiting. Too
many low water years due to extended drought conditions and public water consumption can
mean an increase in the growth of aggressive, woody invasive species that are otherwise
intolerant of prolonged inundation. For instance, in 1991, as a result of increased water
withdrawal by the local privately-owned water company and a particularly dry summer, the
most significant of all coastal plain kettles ponds, Mary Dunn Pond in Barnstable,
Massachusetts, completely dried out, leading to an encroachment of pitch pine seedlings and
invasive grasses such as crabgrass (Digitaria spp.) into the rare plant zone ringing the pond
(Sorrie, 1994). Mary Dunn Pond, which has been documented to having more state-listed
rare plant species than any other coastal pond in the Commonwealth, completely recovered
within two years when the hydrologic cycle and diminished water withdrawal by the water
company allowed water levels to return to normal.
5.2

Specific Threats to New England Coastal Plain Pondshore Communities

Eutrophic Conditions

Two of the most challenging problems in
protecting rare plant communities, such as the
New England Coastal Plain Pond shore
community, are the threats of
eutrophication/succession and shoreline
development. The plants that occur here are
adapted not only to a wide sandy shoreline in
low water years, but to a very acidic, low
nutrient substrate. The character of the
substrate is dictated by the glacial parent
material and is also greatly influenced by wave
sorting and by nutrient loading (Sorrie, 1994).

The physical properties of periodic inundation, shoreline exposure and a low nutrient-acidic
growing medium enables the plant species associated with these communities to flourish in
an ecological niche in which other more invasive, nitrogen-adapted plants cannot compete.
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Management goals should center on two vectors of change within these ecosystems. The
first is a result of fluctuations of nitrogen, phosphorous and other nutrients from various
sources that could potentially create more organic-rich conditions conducive to
predominantly invasive or aggressively colonizing non-native species. Examples of the
latter include herbaceous taxa such as crabgrass, purple loosestrife, common reed, and
macro-aquatics such as green algae and milfoil.
The second conduit for impacts centers on natural succession and so-called ‘lake-fill’
processes where conditions for aggressively colonizing native species such as cattails (Typha
spp.), spatterdock (Nuphar variegata), fragrant water lily (Nymphaea odorata), water shield
(Brasenia spp.) and water willow (Decodon verticillatus), can proliferate. Woody upland
invaders such as willow (Salix spp.), pitch pine, and oak can establish within 2-3 growing
seasons of unusually low water years (Sorrie, 1994).
The shallow water, generally warm water column temperatures, and low slope gradients
bordering most coastal plain kettle ponds leave these water bodies particularly vulnerable to
nutrient influxes from a variety of sources. These sources may include lawn fertilizers, substandard septic systems, stormwater runoff, and fecal matter from waterfowl, wildlife and
domestic animals. Likewise, the greater the density of the bordering vegetative wetland
community and resulting leaf litter decay, the higher the organic fraction in the soils due to
the accumulation of organic detritus. This could allow a ‘foot-hold’ for aggressively,
colonizing native, and non-native or invasive species such as the ones listed above.
Buildup of organic matter in sediments in such ponds may be affected by water level
fluctuations over a period of years. In situations where low water years can oxidize the
organic layer and leave a more mineral, sandy substrate, maintaining the typical hydroperiod
and water fluctuations is critical for coastal plain pondshore rarities that are so dependent on
cyclical inundation-drawdown periods. Even during low water years, many of these plant
species are so specialized that they may not re-appear for decades.
These natural communities and rare species should continue to be documented over a period
of years. A single study year provides only a snapshot-in-time approach that is insufficient
to document changes in flora or fauna in the long-term. Existing or even potential impacts
to state-listed species and exemplary communities should be documented and mitigated as
soon as possible. Cooperative agreements in managerial goals and methods between private
shorefront owners and public entities such as local conservation commissions and the
Pleasant Bay Resource Management Alliance involve all parties in protecting these fragile
and valuable natural assets.
The loss of one or two sites for rare species can have long-lasting impacts on local
populations. A disjunct species that has a localized, fragmented habitat range, may not be
able to recover because local sources of seeds and propagules may be geographically too
distant to allow for recolonization of the lost or impacted site (Reznicek, 1994).
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6.0

MANAGEMENT RECOMMENDATIONS

The most important element in a comprehensive management plan for the freshwater bodies
within the Pleasant Bay ACEC is protection of the New England Coastal Plain pondshore
habitat bordering Gould Pond and Crystal Lake. Such protection will in turn protect the
habitat of the rare species documented by this baseline study and previous studies, while
protecting the natural plant communities along each of freshwater ponds. The four major
causes of short and long term disturbance to this globally significant community within the
most important rare plant zone located on the Cape Cod are:
• Impacting the hydroperiod by prolonged groundwater withdrawal and drawdown of the
water table;
• Nutrient loading from septic systems, lawn fertilizers and stormwater runoff containing
nitrogen, phosphorus and other nutrients;
• Erosion and sedimentation; and
• Development and recreational impacts to the physical substrate.
Even small differences in the hydrologic regime potentially could have a major influence on
the wetland plant community (Schneider, 1994). Providing a buffer from all causes of
disturbance to the pondshore water regime is of primary importance.
To this end, Horsley and Witten recommends the following for consideration in the
ecological management of natural freshwater communities within the Pleasant Bay ACEC,
in addition to the enforcement of regulations already in place as established by the
Massachusetts Department of Environmental Protection (DEP), the Cape Cod Commission,
and/or local Conservation Commissions.
• Encourage the establishment of a minimum undisturbed naturally vegetated buffer of at
least 25-50 feet to all waterbodies. The function of such a buffer would be to help
mitigate the effects of existing development or proposed projects involving installation of
septic systems, lawns and landscaping, residential dwellings, and impervious surfaces.
• Discourage the use of fertilizers, herbicides, and pesticides within a set distance to the
pond edge.
• Regulate or condition expansion of existing water-dependent recreational facilities,
including beaches, docks, floats, and boat landings. This would not prohibit the
maintenance and repair of existing structures. In some cases, opening in dense
pondshore vegetation can have a beneficial effect on herbaceous plant communities.
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• Encourage upgrades of substandard septic systems to Title 5 standards, including the use
of alternative denitrifying septic systems, which would result in reduce nutrient loading.
• Discourage the feeding of waterfowl that can increase nutrients and spread invasive
plant seeds via fecal dispersal.
• Encourage the removal of invasive flora such as purple loosestrife, common reed, bushhoneysuckle, multiflora rose, and Oriental bittersweet, particularly where only small
discrete populations were observed, while encouraging the establishment of native flora.
Invasive plant species management plans should be developed in accordance with the
guidelines established by the Cape Cod Commission.
• Preserve native shoreline vegetation to filter nutrients and other water-borne sediments.
• Encourage erosion control measures including native plantings and elimination of
stormwater runoff conduits and culverts.
• Monitor water quality in ponds, stormwater runoff point sources and groundwater.
• Combine data on water quality and natural resources to develop a coherent integrated
picture of conditions in the ACEC, ranging from the pristine (Sarah’s Pond) to the highly
impacted (Pilgrim Lake, Uncle Seth’s Pond).
• Provide public education on the imperative to protect and enhance these delicate
shoreline properties, without the cudgel of regulations and penalties, may make more of
an impression on shorefront landowners.

Management of natural resources should differentiate between natural processes (lake-fill;
succession) and conditions where human impacts have occurred or may occur. Questions
regarding restoration of ponds that are naturally succeeding to marshes or wet meadows or
are being impacted by nutrient loading with consequent water quality and native species
degradation need to be pondered within a goal-oriented management plan. An adaptive
management approach that can change and react to an increase in knowledge and data will
provide a mechanism to evaluate and change management goals in the long term.
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