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SECTION |
PLAN SUMMARY

The Eastham Open Space and Recreation Plan represents the latest in a continuing
series of management plans which have been developed by and for the citizens of the
Town of Eastham beginning over a quarter century ago in 1971. At that time, the
fledgling Cape Cod National Seashore had begun its work of shepherding large areas of
the Lower Cape, and Eastham residents saw the need to follow suit in other areas of the
town. With the purchase of Wiley Park, the citizens set a course to protect and maintain
various areas of open space for the enjoyment of all as well as the preservation of special
habitats for the native species of plants and animals which clearly were the first residents
of the Narrow Land. This third edition of the planning document for enrichment of our
town by the preservation of open space is a chronicle of the success of the previous
efforts and the mapping of strategy for future goals.

This plan is the result of careful scrutiny, updating and revision by members of the Open
Space Committee, a duly constituted standing committee of the Town of Eastham
appointed by the Board of Selectmen. The committee began its work in the midst of
ongoing Cape-wide discussion about the creation of a county-wide Land Bank, legislation
which required county voter approval. (While the first proposal was defeated, a second,
revised Land Bank plan was approved in November 1998, giving the town additional
financial means by which to fund open space purchases.) Committee members adopted
various sections of the previous plan and researched specific issues or updated details
for discussion at open meetings. Various other committees were invited to provide input
to the process and contributed specific details. Goals and objectives were outlined and
solidified after discussion among the members and liaisons to the Board of Selectmen
and other agencies. Finally, a list of criteria which help define what makes certain parcels
of land valuable or unique for acquisition was adopted by the committee. This selection
process will be used by the town meeting process to guide the decision process in regard
to funding the purchase of open space lands.

The plan follows the general guidelines of the Massachusetts Division of Conservation
Services for open space planning. Information about the natural history of the town, its
land use, population, demographics and particularly ground water issues are reviewed in
Sections Il and IV. While a variety of reasons are commonly identified as critical for the
adoption of open space planning, the concern about future clean water supplies usually
tops the list. Recent information which has become available about Eastham's ground
water and the potential outcome of its use or misuse are addressed in these sections.

Sections 1V and V detail the special characteristics of Eastham which are attractive to its
residents and visitors. These include such features as Areas of Critical Environmental
Concern, Historical Areas, schools, recreational activities and parcels of open space
which the town has acquired and offers for enjoyment through walking trails and passive
recreational facilities. These details are described in narrative format together with
various inventory tables, figures and illustrations to provide specific information about the
nearly 80 sites which are under Town ownership. A large scale detailed map of the town
illustrating the municipal lands as well as private open space parcels is included in the
back cover of the publication.
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Sections VI and IX of the plan outlines the goals and objectives of the next five years.
These goals are summarized in two statements:

® Encourage sustainable growth and development consistent with the carrying
capacity of Eastham's natural environment

e Preserve and enhance the availability of open space in Eastham and protect
wildlife habitat, recreation opportunities, and protect the natural resources,
scenery and community character of the Town.

Each of these goals have an associated five year action plan which addresses the
specifics of implementation. Chief among the tasks identified is the cooperative effort with
other town agencies and committees to undertake specific actions and review and
evaluate the results of the efforts.

The Open Space Plan concludes with a recommendation to develop and implement an
ongoing land acquisition program based on six criteria. While not all six items need to
be identified with each parcel in consideration, they define the general parameters and
suggested importance of attributes which should be considered.

Properties that:
e Protect water quality; contribute to well-field protection district; provide
accessory equipment sites for a potential water supply distribution system.

® Access the Chapter 61 tax abatement program: agricultural, forest, open
space/recreation.

e Provide links to Cape Cod Pathways/Bikeways network; Capewide Greenbelt
program where threshold criteria are met for wildlife habitat.

e Abut town conservation lands.

e Abut a body of water/marsh.

e Provide a potential town park, recreation or beach site.
It is the intention of the committee and the focus of this plan to provide a dynamic
process of evaluating and implementing a successful strategy of land conservation which
has been provided us by previous residents of the town. If we are able to carry on the
tradition of good stewardship which has been shown to us, and encourage others to
follow, then this effort will be a success.
Respectfully submitted,

Town of Eastham Open Space Committee
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SECTION i
INTRODUCTION

OPEN SPACE ACQUISITION
FROM A LAND ETHIC PERSPECTIVE

The concept of a land ethic is not a new one. It is centuries old, having had its roots in
ancient civilizations whose people believed that human beings were an extension of and
owed reverence to the land which provided them with their very survival. This ethic was
lost, however, with the advent of Western civilization and ensuing agriculture and
industrialization.

More recently, conservationists, such as Rachel Carson, Justice William O. Douglas and
Aldo Leopold have seen the need to revive and redefine this ancient concept because of
our ever-increasing separation from, and indiscriminate use of, the land and its non-
renewable resources, and pollution of the air, sea and land itself. Such a land ethic
changes the role of the human being from conqueror/user of the land-community to mere
member and citizen of it. It implies respect for all members and enlarges the boundaries
of the community to include soils, water, plants and animals; collectively known as "the
land." The concept also includes the idea that we must learn to live with and not off the
land. The land ethic reflects the existence of an ecological conscience; a conviction of
individual responsibility for the 'health' of the land.

The foremost land acquisition organization today, which began with a small group of
concerned and dedicated activists, is the Nature Conservancy. One of their main goals
is to make the designation of land as open space as economically and socially positive
and favorable as possible. They have developed and implemented programs and
alternatives regarding the financing and designation of open space, which continue to be
tremendously successful. The key is to match protection incentives with the needs of
property owners. Some of their programs are listed here:

1. Limited, leading to broader, acquisition purchases
2. Incentives to protect the land:

e Notification effort: inform landowners that their property contains
something very special (endangered fiora, fauna, wetlands, etc.)

e Registration: an effort to honor and recognize landowners who make a
commitment to protection

e |eases and management agreements that obligate landowners to
manage their property according to specific terms for a prescribed period

e Rights of first refusal: the Conservancy has the right to match any offer
received for the land and to make the first offer
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e Designation: set aside natural areas within own management units
through previously existing programs

e Conservation easements: the Conservancy acquires selectively only
those rights necessary to protect natural features of the land while
allowing the landowner to retain title to the property

¢ Dedication: increase protection of previously owned areas by dedicating
sites into a system of nature preserves that are safeguarded by state
law from condemnation or conversion

From our own Cape Cod prospective, we will have to decide what we want the Cape to
be -- for the present and more importantly, for the future. We must educate and sensitize
the citizens of Cape Cod (and, in this case, Eastham) to the urgent need to acquire open
space, and be willing to make all sacrifices necessary. Loss of open space begins with
greed and insensitivity, leading to zoning boards and conservation commissions
intimidated into granting far too liberal and numerous variances. We must become
responsible stewards of our land and become dedicated protectors of it. We must work
constantly to make land acquisition economically viable and to sensitize residents to the
interconnectedness of land use/abuse, health hazards, and water quality.

Intellectual humility is the ability to see worth in land itself and for itself, and in the biotic
community as a whole. All ethics rest upon the premise that the individual is but a
member of a community of an infinite number of interdependent parts.

And as for ourselves, those already dedicated to these goals, we must realize that if we
sincerely desire to change the attitudes and behavior of others, we must recognize that
others are motivated more by the personal and group example we set than by dictums
and pronouncements. If we want to influence the value judgements that others make, we
can best do this by showing others examples of what we believe to be important and of
what is indeed possible, and by looking at what we have done to our own immediate
environment.

STATEMENT OF PURPOSE

The overall aspiration of Eastham is to maintain as much of the remaining open space
as possible for recreation (both passive and active) and to protect our fragile sole source
aquifer.

PLANNING PROCESS AND PUBLIC PARTICIPATION

In 1971, work commenced on an open space plan in conjunction with Eastham's
purchase of the Wiley Park property. However, in 1984, many Eastham residents were
concerned about the high extent of residential building in the town. Open space was
vanishing and the natural habitat of native wildlife was being degraded. One more large
26.8-acre tract with a threat of 40 houses had been subdivided -- this adjacent to a recent
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subdivision of 70 lots. The town became galvanized. A more comprehensive open space
plan was developed over a period of ten months by a broad-based community committee
of representatives of the Conservation Commission, Board of Selectmen, Planning Board,
Recreation Commission, Natural Resources Department, Boy Scouts, Council on Aging,
Historical Society, Eastham Elementary School, Eastham Non-Resident Taxpayers
Association, Chamber of Commerce, and several unaffiliated citizens. Additional input
came from the National Park Service. The finished plan contained pictures of open space
concepts drawn by fourth grade students at the Elementary School, and the cover was
a photograph by a member of the photography class of Nauset Regional High School.

A grant of $300 from the Cape Cod Conservancy District was used for costs related to
the compilation and printing of the plan.

Two mailings of questionnaires elicited citizens' comments. The first was sent to 300
residents; the second was a mailing to 100 non-resident taxpayers. In both cases, the
numbers of respondents were surprising and showed that Eastham citizens welcome the
chance to have input into the planning process. As these ideas were developed into
goals and objectives, public informational meetings were held to acquaint the public with
the committee's progress.

Because it seemed likely that an ever-increasing population using homes longer each
year would put private wells in jeopardy, it became important to acquire as much land as
possible, as soon as possible. Every vacant piece of land and every potentially
subdividable piece of land was painstakingly identified and mapped. The next job was
to inform and educate the voters to see that buying land for open space would protect the
water supply.

The effort was a total success. The town voted on May 19, 1987, by a vote of 367 to 19,
to purchase the property in question -- the Lamont Smith parcel -- which is now a nature
preserve with trails, a pond and a safe habitat for all wildlife.

The original 1985 open space and recreation plan contained a five-year action plan (see
Appendix E). Some of the actions envisioned in 1985 came to fruition: (1) purchase of
the Lamont Smith property (mentioned above, and discussed on page 44); (2) purchase
of the Horton property, bordering on two ponds, for open space and passive recreation
(see page 44); and (3) passage of the legislation establishing the Cape Cod Commission
as the land use regulatory agency for Barnstable County. The position of shared Town
Planner, which was approved in cooperation with the Town of Wellfleet, was subsequently
discontinued due to lack of funding. However, at this writing, the town has now secured
the services of a full-time planner.

In early 1995, an update of the Eastham Open Space Plan was begun. A new
questionnaire was distributed by the local comprehensive planning committee that showed
the population is as interested as before in controlling growth. In the eleven years since
1984, more than 528 houses had been constructed in Eastham.
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The immediate goal was to prohibit an approved subdivision of some 70 half-acre lots
from being developed. This 63-acre parcel had been used as a "borrow" pit by a local
sand and gravel company. A plan which subdivided the parcel into 73 half-acre lots was
submitted to, and approved by, the Eastham Planning Board just prior to the upgrading
of the zoning by-laws which increased the minimum lot size to one acre.

In May of 1995, development was imminent. The land was for sale. Despite the Cape
Cod Commission having jurisdiction over a development of this size, the property owner
had not filed a plan prior to entering into negotiations with the Town of Eastham to
purchase this property.

An educational program with updated figures from the Open Space Plan was instituted
to inform voters about the property. The Village Improvement Society 1995, a private
group modeled on previous VIS committees, raised the money to pay for the two property
appraisals needed. The figures and maps were updated to demonstrate the negative
effect such a development would have on the quality of life in Eastham. The VIS '95
distributed flyers and fact sheets at post offices and businesses and held a public
information meeting and two separate "walkabouts” at the property, all of which were well
attended.

An informational meeting, postponed twice due to the weather, was held on January 17,
1996. A non-binding vote taken at the end of the meeting was heavily in favor of buying
the property. On February 14, 1996, a vote to exclude the purchase price of $1.2 million
from the provisions of Proposition 212 was passed by a vote of 746-439. The following
day, Eastham citizens voted to buy the property at a Special Town Meeting by a vote of
212 to 73. (See Appendices A and B.)
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SECTION Iil
COMMUNITY SETTING

REGIONAL CONTEXT

Eastham is a strip of land lying across the base of the "outer arm" of Cape Cod. It is
approximately 2-1/2 miles wide from east to west and four miles long from north to south.
Bounded on the north by the Town of Wellfleet, on the south by the Town of Orleans, on
the west by Cape Cod Bay and on the east by the Atlantic Ocean (Figure 1), it
encompasses 14.25 square miles and has 37.4 miles of tidal shoreline. The Cape Cod
National Seashore occupies the eastern portion with approximately one-third of the town
lying within the Seashore boundaries.

One of the 15 towns in Cape Cod's Barnstable County, Eastham has an open Town
Meeting form of government headed by an appointed Town Administrator and an elected,
part-time five-member Board of Selectmen, all working under a Town Charter. Eastham
is included in the 10th Massachusetts Congressional District, the Cape and Islands State
Senatorial District and the 4th Barnstable District of the General Court. The Town elects
a member to the Barnstable County Assembly of Delegates with a 2.39 weighted vote in
that organization. Eastham also appoints a member to the Cape Cod Commission, the
County's land use agency.

Eastham is a partner, with Orleans and Brewster, in the Tri-Town Septage Treatment
Facility in Orleans and has reciprocal agreements with police and fire departments in
neighboring towns. Eastham is also the home of Nauset Regional High School, which
it operates in partnership with Wellfleet, Brewster and Orleans.

In Eastham, approximately one-third of employed residents work in town, approximately
five percent work off-Cape and the remainder work in other towns on Cape Cod.

HISTORY OF THE COMMUNITY

The Town of Eastham was incorporated in 1651 by authority of the General Court of
Plymouth. Included within the town boundaries were what have become Orleans,
Chatham, Wellfleet, and parts of Brewster and Harwich, as well as the present Eastham.
Over the years, the other towns incorporated and separated from the "mother town" of
Eastham. With the separation of Orleans in 1797, Eastham was left with its present
boundaries.

In 1644, seven families (about 49 individuals) moved from Plymouth and became the first
white settlers of an area inhabited by the Nausets, a band of the Wampanoags. The
"Kingdom of Nauset" covered the Outer Cape and the Islands but the major Native
American villages on the Cape were along the shores of the Town Cove and Nauset
marshes. In 1646, the General Court gave permission for the community of settlers to
organize as the "township" of Nauset. The name was changed to Eastham when the
Town was incorporated in 1651.
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POPULATION CHARACTERISTICS

Eastham's population trends reflect the economic climate. Eastham's largest population
prior to World War Il was 966 in 1830. From that time it declined steadily until there were
only 430 in the town in 1920 (see Table 1). The net rate of decrease was close to 3%
per year; a large proportion of those who left were youths seeking opportunities
elsewhere. After the First World War, population increased slightly and by the end of
World War Il was about 600.

In the post-war period, three factors had a dramatic impact on Cape Cod and Eastham.
Rapid expansion of the nation's road system and automobile ownership put Cape Cod
within one day's drive for more than 80 million people. In 1961 the National Seashore
was established and quickly attracted many visitors, now averaging over five million per
year. Because the Seashore occupies one-third of Eastham, there is additional
development pressure on the remaining two-thirds of the town. Many retirees were
attracted to the Cape, and the year-round, retired population contribution to the Cape's
and Eastham's economy now exceeds that of tourism. Eastham's current population is
about 4,800 and the seasonal population nearly another 20,000.

In order to adequately determine the needs and trends of Eastham, population statistics
must be analyzed.

Population Change: Historic changes in Eastham are listed in Table 1.

In 1980, Eastham had a density of 244 persons per square mile. (Density is figured by
dividing total square miles by total population.) Considering that approximately one-third
of the town lies within the National Seashore, most of the growth since 1961 has occurred
outside the National Seashore boundaries as will the projected growth. Current studies
show that each year a number of seasonal homes become year-round residences for the
owners.

Population Composition: Population composition is the distribution of the population by
groups. Table 1 shows Eastham's age composition for the years 1970, 1980 and 1990,
the age groups being birth to school, school age (5-19), employable age (19-59),
retirement age (60-74), and 75 and older. Information on the economic and employment
characteristics of the year-round population is shown in Tables 2 and 3.

Seasonal Population: [t is difficult to accurately gauge the seasonal population as
neither the federal nor state census covers this group. Peak summer population and
projections, shown in Table 1, were compiled in June 1982 by the Cape Cod Planning
and Economic Development Commission (CCPEDC). July was assigned as "peak
summer" since municipal water records in other towns indicate that peak water usage
occurs during July. Peak summer population consisted of the total of three different
segments of the population: the year-round residents, the population in second homes
who visit during the summer, and the population in non-dwelling accommodations (motels,
campgrounds, and cottages).




s

12

The 1980 summer population was estimated at 18,292, an increase of 527% over the
year-round population, raising the summer density to 1,284 persons per square mile. Of
this 18,292, there is an estimated 12,845 second home population, increasing the
average season from April to October.

When considering the open space, passive recreation, and active recreation needs for
the Town of Eastham, the fact that during the time outdoor recreation is in demand the
population of the town exceeds 18,000 must be taken into account; according to the U.S.
Census of 1990, the summer population exceeded 21,800.

Additionally, the Cape Cod Chamber of Commerce estimates that about 15,000 persons
per day come to the Cape (mainly to the beaches) during July, but do not stay in
overnight accommodations. There is no method to determine how many of these
"daytrippers" go to each town. Since 1964, according to National Park Service records,
millions of people each year visit the National Seashore and Outer Cape communities.
These visits are indicated on Table 6.

Elder Citizens: In the publications dealing with Open Space and with self-help programs,
we see frequent references to "passive recreation" and "the preservation of areas in their
natural state for the quiet enjoyment thereof." These descriptions were tailor-made for
our older residents who represent approximately forty percent of our population.

Physical exercise is a part of the daily routine for many recent and older retirees.
Activities such as walking on bike trails, nature trails and beaches, biking on the Rail Trail,
golfing (not in Eastham), gardening, fishing, and shellfishing, are all included within the
exercise package.

Eastham has an abundance of open space and naturally preserved areas between the
National Seashore lands and past Town purchases. Any additional provisions to enhance
these areas would be welcome to all. Specific programs which make use of the various
facilities would be well attended by the general public, resident and non-resident alike.
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TABLE 1
POPULATION CHANGE
Year Population Change % Change
1900 502
1910 518 + 16 +3.2%
1920 430 - 88 -16.9%
1930 543 +113 + 26.3%
1940 582 + 39 +7.2%
1950 860 + 278 + 47 8%
1960 1.200 + 340 + 39.5%
1970 2.043 + 843 + 70.3%
1980 3472 + 429 +20.9%
1985 4.043 + 571 + 16.4%
1990 4,462 + 419 +10.3%
1995 5.294 + 832 + 18.6%
2000 6,126 + 832 +15.7%
AGE COMPOSITION
Age Groups 1970 1980 1990 % Change: 1980-1930
0-4 years 128 178 255 43.3%
5-19 years 499 683 733 7.3%
20-59 years 839 1,686 2.074 23.0%
60-74 years 444 689 1,046 51.8%
75+ years 133 236 354 50.0%

Source: U.S. Census of population, 1970, 1980, 1990

U.S. Census Bureau, compiled by Cape Cod Commission

POPULATION PROJECTIONS*

Projected Peak (July) Populations

Year Winter Second Home Non-Dwelling Total Peak Peak Density
1980 3472 12,845 1,976 18.293 1.284
1985 3.043 13,904 2.500 20,447 1.435
1990 4632 14,391 2.800 21823 1,531
1995 5.035 15,209 3.000 23,244 1.631
2000 5212 15,958 3,100 24,270 1,703

*Population estimates and projections for Barnstable County, 1980-2000, Cape Cod Planning and Economic
Development Commission, June, 1982
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TABLE 2
SUMMARY OF SOCIAL AND ECONOMIC CHARACTERISTICS

A. Employment

Non-institutionalized persons, ages 16-64 2,615

Persons 16 and over in labor force (1981) + 1,387
Persons 16 and over in labor force (1984) + 1,941
Persons 16 and over in labor force (1990) + 2,030

Average unemployment rate (1981) ++ 5.2%

Average unemployment rate (1984) ++ 8.4%

Average unemployment rate (1992) ++ 9.3%

Average unemployment rate (1993) ++ 8.3%

Average unemployment rate (1994) ++ 7.5%

Average unemployment rate (1995) ++ 8.4% *
“fifth highest in Barnstable County

B. Income
1979 1981 1990
Per capita # $ 7,235 $ 9,072 $ 16,004
Household median ## $ 15,392 $ 31,339
Family median $ 16,637 $ 31,319
C. Residents with Income Below Poverty Level

Total persons (1990): 383  8.6% of all residents

+ Labor force is the total of the employed and the unemployed town residents.

++ Unemployment Rate is the percentage of the labor force that is unemployed
(without a job but looking for work, waiting to be called back from layoff, or starting
a new job within 30 days).

# Per Capita Income is determined by dividing aggregate income of a geographic
area by the total number of its residents.

## Median Income represents the middle value in the income distribution, above and
below which lie an equal number of values.

Source: A: Massachusetts Division of Employment and Training
B & C: U.S. Census of Population

Compiled by the Cape Cod Commission
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TABLE 3

EMPLOYMENT AND WAGES IN ESTABLISHMENTS
SUBJECT TO UNEMPLOYMENT COMPENSATION LAWS

1991 1992 1993 1994 1995
Total Annual Payroll $ 13,575,000 |[$14,442,182 |$ 15,249,021 |$ 16,353,016 |$ 16,855,682
Average Annual Wage $16,356 $17,011 $17,467 $18,583 $19,154
Number of Establishments 153 148 149 149 152
Average Annual Employment:
Government 152 157 17 166 151
Agriculture, Forestry, Fishery 28 25 26 27 21
Mining C C C Cc C
Contract Construction 111 111 108 105 96
Manufacturing C C C C C
Transportation, Communication C C C C C
Utilities C C C C C
Wholesale/Retail 304 295 297 321 333
Finance, Insurance, Real Estate 32 33 32 36 36
Services 198 206 230 217 230
EMPLOYMENT TOTAL 830 849 873 879 880

C = Confidential

Note:

1988 Average Employment was 946

1994 Average Employment was 879

(Total of 7% decrease)

Data Source: "Cape Trends," the Cape Cod Commission
Department of Statistics, Massachusetts Division of Employment and Training
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GROWTH AND DEVELOPMENT PATTERNS

PATTERNS AND TRENDS

The "First Comers" from Plymouth were attracted by the rich topsoil and heavily wooded,
level terrain. They removed the trees and put the fields into wheat, corn and other crops
which flourished in the one- to two-foot layer of humus that had been accumulating since

the last glacier receded 10,000 years before. Eastham became known as the "bread
basket of Massachusetts."

With the tree cover removed and the high winds that swept across the plains, this rich soil
was depleted by the 1770's. When he made his walking trip across the Cape in 1850,
Thoreau described the land as "white and yellow, like a mixture of salt and Indian meal,
a substance which gives soil a poor name.”

The impact on the town economy was devastating. The recovery of salt from ocean
water in wooden salt works provided a revenue source for a few years, but that market
faded when salt mines were opened in upstate New York in the early 1800's. The town,
after Orleans withdrew in 1797, was left with no natural harbors on either coast. Men
went to sea from other ports; the remainder of the population was reduced to subsistence
farming and/or shellfishing. The introduction of cranberry bogs in the late 1800's and later
the cultivation of turnips and asparagus helped, but life in Eastham from 1800 until after
the First World War was one of marginal economic existence.

Today the problems in Eastham are quite different - to plan for the inevitable continuing
growth of tourism; to provide services to seasonal and retired residents; to provide the
necessary facilities and to serve the expanded population while protecting and preserving
the water resources (both recreational and potable); to preserve the scenic views and an
attractive environment. We must, with stewardship, continue to provide that which
attracts both visitors and residents to the Town of Eastham.

INFRASTRUCTURE

TRANSPORTATION SYSTEMS

Eastham is approximately 92 miles southeast of Boston, 127 miles east of Worcester, 92
miles east of Providence, Rhode Island, and 277 miles north of New York City. Access
to the Cape from metropolitan Boston and areas north of Boston is by way of Interstates
93 and 95 (Route 128), Route 3 and Route 6 (the Mid-Cape Highway). Access from the
Providence, Rhode Island, Hartford, Connecticut and the New York area is provided by
Interstates 95, 495, and 195, and Route 6.

Efforts are being developed to more efficiently meet the transportation needs of the
residents of Eastham.

Bus: The Plymouth & Brockton Bus Company has recently provided more scheduled
runs within Eastham and improved their daily bus schedules in order to connect with bus
service in Orleans, Hyannis, West Barnstable, Boston, and Logan Airport. Efforts
continue to be made by Plymouth & Brockton to make additional improvements in their
service.
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The Cape Cod Transit Authority operates a service called the "B" bus. This is a "demand
response" service and is available Mondays through Fridays to provide transportation for
shopping needs and to nutrition sites, day care services, human services agencies and
medical appointments. The transportation service is also provided to Boston for medical
needs only.

The Eastham Council on Aging has two vans which are available to the elderly five days
a week (Monday through Friday) and on the weekends strictly for emergency situations.
One van provides service for social functions and shopping while the other van is used
for medical needs (doctors and/or hospitals) on Cape Cod and/or to Boston as necessary.

Air: There are two municipal airports on Cape Cod; one is in Provincetown and the other
in Hyannis.

Train: There is no train service in Eastham.

Other Transportation Services: Rental cars, limousines and taxi service are available
if needed. Pedestrian and bicycle trails have been constructed and maintained within the
Cape Cod National Seashore. The Cape Cod Rail Trail extends the entire length of
Eastham. Cycling and walking are common on the local roads and along Route 6,
causing concern for safety. The two trails are connected by a signed bicycle route along
Locust Road. The primary transportation network for Eastham relates to its public
highways. Route 6 is the major highway and traverses the entire town in a north-south
direction. Areas to the west and east of this highway are well-served by many secondary
roads. Thus, the major mode of transportation is by private automobile.

Areas that should be considered for improvement are as follows:

1. Establish services to Green International Airport in Providence, Rhode
Island.

2. Provide Eastham residents with a summary of available transportation
services.

WATER SYSTEMS

All of the water which is used by homes or businesses is pumped by private wells or well
serving a few residences. There are no municipal wells, and only a few homes near the
Orleans town line are served by that town's public water supply. The result is that the
quality of water which is used in Eastham homes is subject to the care and effects of the
surrounding neighborhood on the water beneath the surface of the ground. As septic
systems continue to impact the system and other additives are contributed through such
events as oil spills, excess fertilization of soils, and the use of biocides, the quality of the
water will be affected. Close examination of the quality of our drinking water is a high
priority of the town, with an eye toward protecting the quality and quantity of our drinking
water. The possibility exists that a municipal water supply system may be needed at
some time in the future. To that end, several possible locations for a municipal well have
been identified and zoning districts have been created to protect their characteristics.
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It continues to be the belief of the town that the best strategy to maintain good water
quality is to prevent contaminants from reaching critical water supplies rather than to
attempt a cleanup of previously degraded areas. The Great Pond watershed zone project
was undertaken to identify the potential contributors to the degradation of the surface
water resources of Great Pond and others which offer a window on the well being of our
drinking water. This study demonstrated clearly that the uncapped town landfill and
former septage lagoon were potentially significant contributors to degradation of water
quality in that zone. To that end, the landfill area has been capped (1996) and the tri-
town septage plant has been established for the treatment of septage and the overall
improvement of the on-site septic systems throughout the town.

Education and communication is vital to the successful achievement of the goal of
protecting water quality. To that end, an educational forum was held in the spring of
1994. Entitled "Eastham 2000", the focus of the project was the dissemination of
information on common issues relative to the resources of the town. Many residents
have recently arrived from other areas of the country where such issues are not well
understood or are as critical as they are here in a sole source aquifer. This type of
communication is also vital to the effectiveness of various appointed volunteer committees
which are responsible for planning and implementing the regulations of the town relative
to water resources.

SEWER SYSTEMS

Eastham does not have a municipal sewer system; septage disposal systems are all
private, including cesspools and title V septic systems, which are a potential source of
contamination to groundwater. Eastham is a partner in a Tri-Town Septage treatment
tacility, located in Orleans, and sends solid waste to SEMASS in Rochester.

LONG TERM DEVELOPMENT PATTERNS

In 1951, Professor William P. MacConnell of the University of Massachusetts at Amherst
began a project to classify individual land parcels throughout the state according to the
land's use. With the aid of aerial photographs, MacConnell's team mapped many types
of land uses under the following categories:

Urban land

Agricultural and open lands
Water bodies and wetlands
Forests

oo

Professor MacConnell updated his maps in 1971 and 1980. These three dates allow
comparisons to be made among the changes in uses of land in Eastham over a 30-year
period. The Cape Cod Planning and Economic Development Commission assembled
MacConnell's data to produce maps encompassing the entire county for the years 1951,
1971, 1985 and 1990 and has summarized the data.
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Observations:
In 1951, most development occurred along the coastline and in village centers.
By 1980, urban areas grew throughout the Cape, spreading inland from the coasts.

The number of acres developed for urban use on Cape Cod more than tripled
between 1951 and 1980; however, urban land has increased close to 600% in
Eastham.

Agricultural land has suffered the greatest decline in Eastham, from 1,579 acres
in 1951 to only 20 acres in 1990. (See Table 4.)

Eastham extends east-west from bay coast to sea coast, is bounded on the south by
Orleans and on the north by Wellfleet, a distance of about four miles. The town has no
true center but much of the activity occurs at the town offices on Route 6 where the
governmental, fire and police offices are located. Town offices face the venerable 300-
year old Eastham Windmill on its green, a tourist attraction of considerable interest,
attracting in excess of 25,000 visitors annually. Eastham still has two official millers.

North Eastham, with its separate post office, is about a mile and a half north of the town
offices.

Eastham's zoning by-laws provide for six zoning districts, as follows: District A,
residential; District B, marina uses; District C, industrial uses; District D, retail sales and
services; District E, limited commercial development; District F, the Cape Cod National
Seashore; District G, Water Resource Protection; and District H, Wellfield Protection (see
Figure 5, Zoning Map).

Eastham business is mostly convenience stores, motels, gas stations and small home
industries. North Eastham has two banks, nurseries, a flower shop, hardware store, gift
stores, art studios, handicraft stores, book shop, candy store, health club, insurance and
professional offices, used car sales, restaurants, electrical and plumbing suppliers, fuel
oil dealers, a bakery, and construction industries. Present zoning laws are designed for
some commercial growth to occur in North Eastham. Lot sizes for single family homes
are 40,000 square feet but duplexes may be built on 80,000 square feet. Zoning by-laws
upgraded lot sizes from 20,000 +/- and 30,000 +/- in 1988. About 4,863 of the available
lots have buildings on them, and there are presently about 1,709 left, with very few
parcels of land available for further subdividing. Sixty building permits for new buildings
were issued in 1994, 62 in 1995, 75 in 1996, 97 in 1996, and 113 in 1998.

About 4,800 acres of Eastham are within the Cape Cod National Seashore. The Town
owns 636 of those acres, and 128 are designated for recreational use. The tract
containing these acres is one of the few areas of town that has been shown by
engineering studies to be suitable for a recharge area. One hundred eighty acres outside
the National Seashore have been set aside for recreation. The Lamont Smith and Horton
properties are used for open space and for walking and hiking. Wiley Park, 44 acres, is
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jointly administered by the Recreation and Conservation departments. Summer swimming
lessons take place here, and a herring run enters the Great Pond located within the park.
The town owns 13 landing/beach areas and two beaches not used as landings. Three
of the landings are on fresh water ponds (motor boats are permitted on two); the others
are on the bay side. Eastham residents share National Seashore facilities with the rest
of the world.

Most of the town's landings and beaches require seasonal parking permits. (See the
Inventory of Conservation, Recreation and Historic Sites which follows for those areas
requiring stickers.) Beach permit sales for the calendar year 1997 were as follows:

Taxpayer (free) stickers 8,165 --

1-week visitor 1,960 $ 26,130
2-week visitor 465 $ 13,535
Seasonal visitor 105 $ 5,190
Daily attendance 9,387 $ 46,935

(Compiled by Henry Lind, Eastham Natural Resources Officer)

Eastham's tidal flats serve as a recreational asset at low tide when people of all ages
venture out on them to wade, build sand castles, hunt for shells, play ball, and explore
the tidal pools. The flats are a particularly good place for young children to play because
there is little chance they can get hurt, and they can explore to their heart's content.

Building is occurring all over Eastham and North Eastham. Although Eastham is fortunate
to have some open space left, as compared to other towns, the residents perceive the
town as subject to too much growth and a sampling shows they are very much interested
in acquiring more land to be preserved and conserved, especially for water protection.

Every new house built and occupied increases the amount of traffic, septage and solid
waste generated, increases the amount of school and cemetery space needed, increases
the need for fire and police protection and increases the use of recreational facilities.
Eastham voters face tough decisions about zoning their land, protecting their resources,
disposing of their waste and spending their money.

It is unclear how much growth Eastham can absorb before tourists and residents alike will
no longer tolerate the frustrations that are resulting from unplanned growth.
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TABLE 4
SUMMARY OF EASTHAM LAND USE CHANGES

Land Use Type (in acres) 1971 change | 1985 change 1990
AGRICULTURE 47 - 10 37 -17 20
CRANBERRY BOGS 4 0 4 0 4
OPEN LAND 758 - 88 670 -78 592
WETLAND 1,630 +22 1,652 + 54 1,706
FOREST LAND 4,141 - 795 3,346 - 526 2,820
DISPOSAL 43 +23 66 + 20 86
RECREATION 196 -9 187 +3 190
URBAN LAND 2,362 + 910 3,272 + 574 3,846
TOTALS 9,181 53 9,234 30 9,264

AGRICULTURE encompasses land used for crops and pasture, orchards and nurseries.

OPEN LAND includes abandoned fields and orchards, utility rights of way, open sand areas
(beaches not included) and sand areas supporting low vegetation.

WETLAND includes ponds, streams, freshwater wetlands and salt marshes.

FOREST LAND represents both softwood and hardwood forests of varying height, density and
species.

DISPOSAL encompasses sand and gravel operations as well as sanitary landfills and sewage
treatment plants.

RECREATION represents four (4) categories of outdoor recreation:
(1) water-based (marinas/boatyards, freshwater/saltwater sandy beaches, swimming pools);
(2) spectator (athletic fields, amusement parks, fairgrounds, drive-in theaters);
(38) participation (tennis courts, golf courses, golf driving ranges, archery ranges,
playgrounds and ski areas);
(4) environmental (urban parks).

URBAN LAND encompasses industrial and commercial land, densely populated areas, and any
areas with "a large number of people living and working in closely ordered structures in an
confined land space."

Data Sources: MASS GIS Resource Mapping
Dept. of Forestry and Wildlife, University of Massachusetts/Amherst, 1990
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SECTION IV
ENVIRONMENTAL INVENTORY AND ANALYSIS

GEOLOGY, SOILS AND TOPOGRAPHY

Cape Cod owes its existence to glacial deposits derived from the last ice sheet which
moved over southeastern New England. Glauconite, fossil material, and the sparsity of
feldspar in the glacial sand suggest that the ice sheet overrode coastal plain and shelf
sediments of Pleistocene and pre-Pleistocene age before reaching Cape Cod.

During deglaciation of southern New England, the topography of the continental shelf
played a major role in determining the pattern of ice retreat. Major lobes formed in the
relatively shallow basins on the shelf.

When the Cape Cod Bay lobe had retreated to approximately the present south shore of
Cape Cod Bay, the Harwich outwash plain deposits were laid down. The great extent of
the outwash plain and the Sandwich moraine indicate a major standstill during the
deposition of these features (Mather, et al, 1942).

The glacial deposits on outer Cape Cod, including the Nauset Heights outwash and
Eastham plain outwash were deposited after the Harwich outwash deposits. During this
time, the Cape Cod Bay lobe was either depositing ice-contact lacustrine sediments north
of the ice-contact head of the Harwich outwash plain or it was retreating across Cape Cod
Bay. West and southwest surface gradients on the Eastham plain and the outwash plains
further to the north indicate they were deposited by meltwater draining the South Channel
lobe (Oldale, 1968, Koteff et al, 1967).

Till interbedded with and overlying the Nauset Heights outwash deposits may have been
deposited during re-advances of the Cape Cod Bay or South Channel lobes, or as
flowtills.

Retreat of the ice away from the ice-contact head of the Harwich outwash plain caused
the development of a preglacial lake between the retreating ice front and the glacial
deposits to the south. The lake eventually occupied most of Cape Cod Bay.

During the deposition of the sediments on outer Cape Cod, which include the Wellfleet
plain, Truro plain, and Highland plain deposits (Koteff, et al, 1967; Oidale, 1968), the
Cape Cod Bay lobe retreated northward in Cape Cod bay to drain eastward through Town
Cove which resulted in a lake stage lower than present sea level. Meltwater streams
draining the ice near Nauset Beach Lighthouse deposited the Eastham plain deposits.
Older sediments of the Eastham plain were deltaic and graded to the low stage of the
lake. All the deposits above sea level and fluvial; they were deposited by streams that
flowed westward and eventually eastward between the ice-contact head of the Nauset
Heights deposits and ice that occupied the marsh filled embayment south of Nauset Bay.
Continued northward retreat of both lobes terminated glacial deposition and, when the ice
lobes had retreated north of High Head (Truro), the lake in Cape Cod Bay drained
completely.
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Direct effects of glaciation on Cape Cod ceased about 14,000 years ago when the ice
had retreated some distance north of Boston (Kaye and Barghoorn, 1964). Eustatic sea
level was about 400 feet below its present level (Edmary and Garrison, 1967), and the
ocean was ten or more miles from the present shoreline. With the waning of glaciation,
water previously trapped in the ice melted, resulting in a rapid rise in eustatic sea level.
Approximately 6,000 years ago, marine waters reached the vicinity of Cape Cod (Ziegler
et al, 1965), and extensive erosion of glacial deposits occurred. The shoreline reached
its present position in relation to the glacial deposits about 3,500 years ago (Redfield,
1965). (See Figure 2.)

Sea cliff erosion of glacial deposits provided sediment for the growth of spits. North of
Nauset Bay and First Encounter Beach where spits had not developed, the glacial
deposits in the sea cliffs are being eroded by waves. The average rate of erosion along
the Atlantic shore is about 3.1 feet per year (Ziegler et al, 1964); along the Cape Cod Bay
shore it is somewhat less. Major changes in the shoreline resulting from erosion and
deposition occur primarily during storm events coupled with "Spring" tides.

When erosion threatens structures which are not easily relocated, such as the numerous
cottages along the Cape Cod Bay cliffs, property owners have sought to stabilize the
bank with engineered structures such as bulkheads or revetments. The net effect of
these structures is to reduce the amount of sand available to the beach and consequently
the barrier beaches at Sunken Meadow and First Encounter. Various alternatives have
been utilized, such as nourishment using sand from inland sources, "soft" solutions using
sand bags, and vegetative cover.

The alignment of the seaward shore of Nauset Beach and the cliffs cut in the glacial
deposits to the north suggest that the shoreline is retreating westward at a constant rate.
Material eroded from the glacial deposits is transported by waves and currents and
deposited at the distal end of the spits as shoals or beach deposits. During storms the
seaward shore of the spits is eroded and beach deposits are deposited several feet
above normal high tide. Locally, storm waves cut channels (storm sluices) through the
spits and dunes, carrying material into the lagoon where it is deposited as overwash fans
which revegetate in succeeding seasons.

Recent changes in the offshore sand bars near Nauset Light Beach have resulted in
accelerated erosion. As a result, the lighthouse structure was in danger of collapsing into
the sea. A coordinated effort of private citizens, the Cape Cod National Seashore and
the U.S. Coast Guard provided for the safe removal of the structure to a more landward
location in the fall of 1996.

Erosion along the dune at Coast Guard Beach in 1992 revealed artifacts of an
encampment. A team of National Park Service archaeologists completed a detailed
examination of the site over a period of 10 months and documented much valuable
information about the inhabitants some 8,000 years ago.
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Freshwater peat deposits probably began to develop in kettle holes and stream valleys
shortly after deglaciation. Poor drainage in the sandy deposits was caused by
permafrost, and altered by the rise in the water table resulting from postglacial rise in sea
level. Salt water peat deposits probably began to develop about 6,000 years ago in kettle
holes submerged by the rise in sea level. Extensive salt marsh deposition followed the
growth of spits that provided sheltered lagoons.

The climatically associated soils on Cape Cod are podzols. Their existence in this less
than normal hostile climate is due to the porosity of the glacial material and the rapid
leaching associated with it.

The remaining sediments that are characteristic of the Eastham area are interior and
coastal sands deposited by wind actions either along the present coast and associated
with wave action or those sands associated with direct glacial deposition. Wet sediments
found in and near salt marshes and freshwater swamps are also quite prevalent,
particularly in southern and coastal Eastham areas. (See Figure 3 and Table 5.)

LANDSCAPE CHARACTER

Eastham is the first town past the Orleans Rotary and the first of the four more rural
towns of the Lower Cape (Eastham, Wellfleet, Truro and Provincetown). The character
of the landscape of this area of the Cape is its most distinguishing feature. The town is
composed of a variety of landforms from marshes, bogs and miles of shoreline to
woodlands creating spectacular scenic vistas and miles of wooded trails to explore.
Areas of particular significance include Wiley Park and the Nickerson Property, two open
spaces surrounding a portion of Great Pond, and Boat Meadow.

These scenic vistas and woodlands can be easily impacted by the continued development
of adjacent private parcels causing changes in use patterns.

WATER RESOURCES

Eastham's water is withdrawn from the Nauset Lens of the Cape Cod aquifer, which is
the product of only a single source -- rainfall. All of the precipitation which falls on
Eastham's landform is stored beneath the ground and pumped by private wells. The
various parts of the Cape contain separate regions of this underground "puddle" and they
are generally isolated from one another. The Nauset Lens is shown in Figure 4C and
covers all of Eastham and part of the town of Wellfleet. As a rule, the direction which
water flows underground is from the central part of the landform toward the ocean or bay,
and this is no different with the Nauset Lens. The circular contours represent different
heights of the water table above a reference level of mean sea level, and the water flows
from the higher elevations toward the lower levels. (See Figures 4A, 4B, 4C, and 4D.)
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TABLE 5
SOIL LIMITATIONS FOR SPECIFIC URBAN LAND USES
Sanitary Facilities - Buildings Local
Map Septic Tank Sanitary Landfill Dwelling Type Roads & Picnic Paths &
Symbol | Field Soil Name Absorption Fields (Trench) w/o basements Streets Areas Trails
1 Freetown and Swansea Severe wetness Severe - wetness, Severe wetness Severe Severe Severe
mucks seepage wetness wetness wethess
3 lpswich and Pawcatuck muck, | Severe floods Severe - ponding, Severe floods Severe Severe Severe
peats floods, seepage
4 Udipsamments - dune land Severe-poor filter Severe - seepage, | Severe slope Severe slope | Severe Severe
complex steep too sandy too sandy too sandy
4S Udipsamments, sloping Severe-poor filter Severe - seepage, | Severe slope Severe slope | Severe Severe
too sandy too sandy too sandy
4T Udipsamments, steep Severe-poor filter Seepage, too Severe slope Severe slope | Severe Severe
sandy slope too sandy too sandy
5 Beaches Seveie floods Severe floods Severe floods Severe Severe Severe
floods floods floods
6 Udipsamments, smooth Severe-poor filter Severe - seepage, | Slight Slight Severe Severe
too sandy too sandy too sandy
7 Freetown coarse sand Severe wetness Severe - wetness, Severe wetness Severe Severe Severe
excess humus, wetness wetness wetness
seepage
28-B Woodbridge fine sandy loam, Severe, peics Severe - wethess Moderate Moderate Moderate Moderate
3 to 8 percent slopes slowly, wetness wetness wetness percs slowly, | wetness
wetness
37-B Merrimac fine sandy loam, 3 Severe-poor filter Severe - seepage, | Slight Slight Slight Slight

to 8 percent slopes

too sandy
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TABLE 5, continued

SOIL LIMITATIONS FOR SPECIFIC LAND USES

Sanitary Facilities - Buildings Local
Map Septic Tank Sanitary Landfill Dwelling Type Roads & Picnic Paths &
Symbol | Field Soil Name Absorption Fields (Trench) w/o basements Streets Areas Trails
37-C Merrimac fine sandy loam, 8 Severe-poor filter Severe-seepage, Moderate slope Moderate Moderate Slight
to 15 percent slopes too sandy slope slope
51-A Carver coarse sand, 0-3 Severe-poor filter Severe-seepage, Slight Slight Severe, Severe,
percent slopes too sandy too sandy too sandy
51-AB Carver coarse sand, 0 to 8 Severe-poor filter Severe-seepage, Slight Slight Severe, Severe,
percent slopes too sandy too sandy too sandy
51-B Carver coarse sand, 3 to 8 Severe-poor filter Severe-seepage, Slight Slight Severe, Severe,
percent slopes too sandy too sandy too sandy
51-C Carver coarse sand, 8 to 15 Severe-poor filter Severe-seepage, Moderate Moderate Severe, Severe,
percent slopes too sandy slope too sandy too sandy
51-DE Carver coarse sand, 15 to 35 | Severe-poor filter, Severe-seepage, Severe slope Severe slope | Severe slope | Severe slope
percent slopes slope too sandy too sandy too sandy
52-B Windsor loamy sand, 3 to 8 Severe-poor filter Severe-seepage, Slight Slight Slight Slight
percent slopes too sandy
52-C Windsor loamy sand, 8 to 15 | Severe-poor filter Severe-seepage, Moderate slope Moderate Moderate Slight
percent slopes too sandy slope slope
54-A Deerfield, loamy coarse Severe-poor filter Severe-seepage, Moderate slope Moderate Moderate Moderate
sand, 0 to 15 percent slopes too sandy wetness wetness, too | too sandy
sandy
55-A Pipestone, loamy, coarse Severe wetness Severe-wetness, Severe wethess Severe Severe Severe
poor filter seepage, too sandy wetness wetness wetness

sand, O to 3 percent slopes
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TABLE 5, continued

SOIL LIMITATIONS FOR SPECIFIC URBAN LAND USES

Sanitary Facilities - Buildings Local
Map Septic Tank Sanitary Landfill Dwelling Type Roads & Picnic Paths &
Symbol Field Soil Name Absorption Fields (Trench) w/o basements Streets Areas Trails
56-A Saugatuck sand, 0 to 3 Severe welness Severe-seepage, Sevele welness | Severe Severe Severe
peicent slopes ponding, too sandy wetness wetness welness
99 Freetown muck, ponded Severe ponding Severe-ponding Severe ponding Severe Severe Severe
ponding ponding ponding
122-B Paxton fine sandy loam, 0 to | Severe percs slowly | Severe-wetness Moderate Moderate Moderate Slight
3 percent slopes wetness wetness wetness
186-A Birdsall silt loam, 0 to 3 Severe wetness Severe-wetness Severe wetness Severe Severe Severe
percent slopes wetness wetness wetness
231-D Carver very stony coarse Severe-poor filter Severe-seepage, Severe slope Severe slope | Severe slope | Severe
sand, 15 to 25 percent slope too sandy, slope too sandy too sandy
slopes
260 Urban land NOT RATED
521 Sanitary Landfill NOT RATED
PS Pits, sand NOT RATED
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FIGURE 4A
LOCATION OF FOUR GROUND WATER LENSES OF THE CAPE COD AQUIFER
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FIGURE 4B
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FIGURE 4D

SURFACE WATER BODIES
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VEGETATION

Eastham's original forest was stripped in the early years of the area's settlement. With
soil depletion from agricultural activities and wind action in exposed areas, along with
frequent forest fires and repeated cutting, regrowth of most species has been inhibited.
The present forests of the Cape are classified as pine-oak climax forests. The oak
species most common include scrub oak, white oak, red oak and pin oak. The most
prevalent pine variety is the pitch pine, which dominates this area characterized by poor
dry soils.

In addition to the forested areas, Eastham is also characterized by freshwater wetland
and salt marsh vegetation.

The salt marsh exhibits definite zones in the arrangement of its plant species. The limits
of the marsh zones are determined by plants' responses to varying salinity and the
frequency of tidal flooding. This zonation is most easily seen in the occurrences of the
marshes' two most dominant plant species: the coarse, broad-leafed salt marsh cord
grass (Spartina alterniflora) along the edge of the water, and the smaller salt meadow
cord grass (Spartina patens) common to the largest and intermediate sections. Bordering
the upper zone between high marsh and land vegetation is seaside goldenrod, blackrush
and panic grass. Higher marsh ground that receives influxes of fresh water is colonized
by cattails and phragmities.

Swamps and bogs, whose primary species are red maple, black tupelo, gum, adler, arrow
wood, high bush blueberry, willows and milkweed, are found further inland.

Plants:

PLYMOUTH GENTIAN (Sabatia kennedyana) -- the tall, branched flowering stalk
rises out of a basal rosette of oblanceolate leaves. The terminal pink flowers
have one to ten petals and a yellow center fringed with red. It blooms in
August and September. Found only on sandy to peaty beach margins of some
kettlehole ponds of the coastal plain, it occurs predominately on gently-sloping
north and west shores. The water level of the ponds must fluctuate periodically
to inundate the margins and stop invading shrubs.

This species is rare throughout its limited, disjunct range and the New England
Botanical Club considers it rare in New England (Rhodora, 1981). It is known
only from small areas of southern Nova Scotia, Massachusetts, Rhode Island,
North and South Carolina. Plymouth Gentian is on the rare and endangered
species lists of all of these places. It does not occur in intervening areas.

The cause of rarity is development and the limited range of the species.
Recreational use of ponds on the coastal plain leads to trampling and
destruction of this habitat. Pond contamination from run-off and faulty septic
systems is also a problem.
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BUTTERFLY-WEED (Asclepias tuberosa L.) is a tall (3 - 9cm) pubescent plant
with large linear-to-oblong leaves growing singularly on the stem. Uniike most
milkweeds, it does not have milky juice. Butterfly-weed has bright orange
flowers arranged in terminal umbels, which, in August, are conspicuous in their
moorlike habitats, and most often found in small localized populations.

COMMONS' PANIC GRASS (Panicum commonsianurm Ashe) is a short (20 -
50mm), tufted perennial grass that is found in small clumps with several
spikelets. This grass flowers and fruits twice each year in the spring and fall.

Growing in dry sandy soil of the coastal plain, it is found in dry oak woods,
spottily distributed in openings in the ericaceous ground layer, colonizing
disturbed soil within the forest where there is little or no litter.

It is at the northern edge of its range in Massachusetts, and destruction of its
habitat by residential and commercial development has caused its rarity.

PRICKLY PEAR (Opuntia humifusa) is the only cactus widespread in the East.
It grows in clumps and has flat fleshy green pads covered with clusters of short
reddish-brown barbed bristles. The flowers bloom from the tops of the pads
and are large and showy. The large red fruits are juicy, sweet and edible.

In Massachusetts, Prickly Pear grows usually in dry sandy fields and stabilized
dunes, often in association with poison ivy and red cedar. Considered rare by
the New England Botanical Club, it is listed as rare in Massachusetts where it
is at the northern limit of its natural range. People transplant this unusual plant
to their gardens, adding to the cause of its rarity.

BUSHY ROCKROSE (Helianthemum dumosum) is a very low shrub-like plant that
produces flowers in May and June that are borne in small clusters at the end
of elongated branches. Small pinkish asexual flowers appear later on in the
season. Bushy Rockrose prefers dry sandy plains with sparse herb layers and
is often found in bearberry-huckieberry bayberry-shortgrass moors.

Considered for federal listing as threatened and endangered, it is considered
rare in New England by the New England Botanical Club and is listed as rare
throughout its range. Ninety percent of the known occurrences for this plant
are in Massachusetts. A decrease in grazing and fire disturbance followed by
forest succession has limited the available habitats for this plant. Bushy
Rockrose has a very limited total range and many older stations have been
destroyed through development.

BROOM CROWBERRY (Corema conradii) is a low evergreen shrub with dense
tufts consisting of diffusely branched stems covered with small linear leaves.
Broom Crowberry blooms in April and May with purple flowers.
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Broom Crowberry is found in open moors and heath lands on the coastal plain.
It prefers dry sandy soil and is often found in areas that have been grazed.

It is considered rare in New York and New Jersey as well as Massachusetts.
The species has been crowded out and shaded, as shrubs, scrub oak and pitch
pine become established in moorlike habitats due to fire suppression and the
cessation of grazing.

WILDLIFE

An unusually diverse array of coastal habitats provides for a correspondingly high
diversity of coastal organisms. Outer Cape Cod, although somewhat isolated from the
mainland, nevertheless attracts many "mainland" birds and mammals, and is especially
important to migratory species. In addition, its unique geographical position and ocean-
moderated climate are in part responsible for the presence of many plants and animals
at the limits of their geographical range. A newcomer to the area, Eastern coyote
populations have become well established in Eastham within the past ten years.

Wetlands and wetland-dependent flora and fauna predominate. Most important game
animals, as well as "passively" enjoyed songbirds, raptors, colonial waterbirds, reptiles,
amphibians and of course fish, depend on wetland habitats for food and cover. Coastal
swamps, marshes and wet meadows are habitat for deer, muskrat, raccoon, red fox,
cottontail rabbits, woodcock, and migratory waterfowl. The shrubby borders of coastal
marshlands and kettlehole swamps provide outstandingly good feeding and nesting cover
for songbirds and small mammals. In addition, the beneficial contribution of organic
detritus from these coastal marshes to estuaries and near-shore marine systems is well
appreciated (John Portnoy, NPS).

Several agencies are compiling and updating information on rare, threatened, or
endangered species, and many local people provide information to these agencies based
on extensive local observation. Scientific staff of the Cape Cod National Seashore
monitor rare species within the Park. The U.S. Fish and Wildlife Service conducts field
investigations on nationally significant species. The Massachusetts Natural Heritage
Program (Department of Fisheries and Wildlife) maintains an ongoing inventory of rare,
threatened and endangered plants and animal species, as well as the geographic
locations of critical ecosystems. To prevent inadvertent damage to populations and/or
habitat through visiting or collecting, specific locations are not included in this document.

Maps, locations and additional data are on file with the Eastham Conservation
Commission to aid in decision making and setting protection priorities. However, the
MNHP does recommend Minister Pond as a highest priority site outside the park
boundaries for preserving rare species habitat. The review by the Massachusetts Natural
Heritage Program shows Eastham to be important to a large number of state and/or
federally designated rare, threatened or endangered species; they are as follows:
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Reptiles/Amphibians:

EASTERN BOX TURTLE (Terrapene c. carolina) is 42 - 6 inches long with a high,
domelike shell and extremely variable coloration and pattern. Both upper and
lower shells may be yellow, orange or olive on black or brown; either dark or
light colors may predominate.

Found in woodlands, field edges, thickets, marshes, pastures, bogs and stream
banks, the Eastern Box Turtle ranges from southeastern Maine, west to the
Mississippi River, central lllinois and south to northern Florida. Most typically
found in well-drained forest bottomland, they have been observed swimming
in slow-moving streams and ponds. The young are semi-aquatic.

Listed as "State threatened", this animal is considered rare in Massachusetts
due to loss of habitat and mortality while crossing highways.

NORTHERN DIAMONDBACK TERRAPIN (Malaclemys terrapin) is a medium-
sized salt marsh turtle with a wedge-shaped back shell that is colored in ash
grays, light browns and blacks, and patterned with concentric rings, grooves
and stripes. They inhabit marshes which border salt or brackish tidal waters
and can also be found in mud flats, shallow bays and coves.

This animal is believed to be declining in Massachusetts and is listed as “State
threatened."

EASTERN SPADEFOOT TOAD (Scaphiophus holbrookii holbrookii) is
characterized by an elongated sickle-shaped "spade" found under each hind
foot. Its body is grayish brown, blackish-brown, or sepia with smooth skin.
Two yellow lines originate from each eye and run down its back to form a lyre-
shaped pattern. Another light line runs along each side of its body. It is found
in forested areas with sandy or loose soils and pine and oak woodlands
interspersed with temporary ponds which are used for breeding. It is listed as
a rare species in Massachusetts where it is also considered endangered.

SPOTTED TURTLE (Clemmys guttata) is a small turtle, usually less than five
inches in shell length, which is characterized by distinct yellow polka dots on
its head, neck and legs. Spotted turties are pond dwellers which prefer the
colder water temperatures of spring; they disappear in the heat of summer.
They lay eggs in nearby open fields and the young hatch in about 12 weeks.
Their average life span is 26 years, but many probably achieve 50 years. The
Spotted Turtle is a Species of Special Concern.

Birds:
ROSEATE TERN (Sterna Dougallii) nests in colonies on islands, beaches and
sand dunes. Endangered in Massachusetts and throughout their range, the
Roseate Tern is under consideration for federal listing under the Endangered
Species Act (ESA).



