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INTRCDUCTION

This study on critical areas is part of a larger effort on the part of Rogers.
Golden & Halpern to help coordinate scientific and land planning activities for the
Pinelands Commission in developing regulatory standards and the Comprehensive
Management Plan. The objective of the critical areas study is to develop and
execute a metaod for establishing a ranked list of critical areas in the New Jersey
Pinelands. The areas designated as critical should be acquired or protected. To
accomplish this objective, Rogers, Golden & Halpern performed the following
tasks:

Reviewed critical areas and environmental ranking literature;

Developed nomenclature and concepts for use in critical area method;

Identified criteria to be used to evaluate an area's significance;

Developed a system for ranking ecological critical areas;

Conducted Public Participation Workshops;

. Transferred Public Participation Workshop conclusions to the land marn-
agement technique component of the work plan;

7.  Coordinated the identification of lands to be acquired;

3. ldentified data and future research needs,

»

-
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A basis for defining critical areas can be found in the National Park and
Recreation Act of 1978 (NPRA) and the New Jersey Pinelands Protection Act
{(PPA). Critical areas in the Pinelands are areas containing resources necessary to
malntain the “essential character" (PPA, sec. 8b} of the existing Pinelands
ernvironment. The identification of critical areas should include "natural, ecologi-
cal, agricultural, scenic, cultural, and recreational resources" {PPA, sec. 2) of
significant value, as well as "natural hazard" (PPA, sec. 7) areas. On the basis of
this interpretation, critical areas are defined for this report as geographic areas
which contaln one or mare significant natural or cultural resources that could be
degraded or lost as a result of uncontrolled or incompatible development and as
natural hazard areas in which incompatible development may result in the loss of
life or property.

Critical areas management is a compenent of the Pinelands Comprehensive
Management Plan. Recognition of these areas is vital to land use planning because
they must be managed in ways which protect identified rescurces and enhance the
areas' value. The significant resources of concern in a <¢ritical area must be
explicitly identified so that appropriate environmental protection strategies can be
applied, The degree of protection and the restrictions placed on activities within
these areas will, of course, depend upon the sensitivity of the rescurces to various
amounts and types of activities. In addition, certain areas are prone to natural
hazards. Restrictions must be enforced in these areas because of the threat of
damage to hife or property.

Critical areas data are useful in several land management functions. These
includes:

» Policy Planning

¢ Land Use Planning

¢ Public Facility Planning
# Land Use Regulation



¢ Land Acquisition
¢ Environmental Impact Assessment.

Once compiled, data on these areas are of value to local, regional, state and
federaj levels of government, as well as to developers, landowners, and residents,
These groups will then be able to take critical areas into account when planning,
developing andfor living in the Pinelands.

REPORT ORGANIZATION

The Critical Areas Study is organized into five sections:
e Definitions of Critical Areas and Criteria
Sources of Nominations for Critical Areas
Ranking Ecological Critical Areas
Criteria for Critical Area Protection and Acquisition
Future Research Needs

Definitions of Critical Areas and Criteria

Definitions of Critical Areas and Criteria presents the basic definitions and a
discussion of the four classes of critical areas and their related criteria. The
criteria for evaluating ecological critical areas were compiled by Rogers, Golden &
Halpern, while the criteria for selecting other critical areas came from consultant
reports prepared for the Pinelands Commission. They are ail compiled in this
report in order to provide a convenient reference for all criteria relating to critical
areas in the Pinelands,

Critical areas are grouped into the following classes:
Ecological Critical Areas

FPerceptual and Cultura! Critical Areas

Scenic Areas

Recreation Areas

Archaeological/Historic/Architectyral Areas
Cultural Areas

Resource Production Critical Areas

a Agricultural Lands
e Timber Production Areas
« Mineral Extraction Areas

Matural Hazard Critical Areas

& Fire Hazard Areas
& Flood Prone Areas
a Critwcal Air Areas

Among the four classes, ecological critical areas are emphasized in this study
because both the Mational Park and Reacreation Act of 1378 and the New Jersey
Pinelands Protection Act emphastze the importance of existing natural resources in
the Pinelands. The PPA stresses the necessity of "maintaining the overall



ecological values® (PPA, sec. 7a.) of the Pinelands. It notes that development
poses an immediate threat to the ecological resources of the Pinelands, "especially
te the survival of rare, threatened and endangered plant and anmimal species and the
habitats thereof, {and) to maintenance of the existing high quality of surface and
ground waters" (PPA, sec. 2). Both Acts state that "A map...to delineate major
areas within the boundary (of the Pinelands National Reserve) which are of critical
ecological importance" (PPA, sec. 2; NPRA, sec. 502f) is a necessary component of
the Comprehensive Management Plan of the Pinelands. The emphasis in the Acts
on the “ecological integrity of the Pinelands" (PPA, sec. 7a} and on areas of
"critical ecological importance" provides a basis for establishing the ecclogical
critical areas as being paramount in the hierarchy of critical areas classes.

Within the context of land management strategies for the Pinelands' critical
areas, resources that distinguish and define ecological critical areas take prece-
dence over other resources. Factors considered 1n the identification of other
classes of critical areas may geographically overlap with critical ecelogical
resources. This may emhance the value of a critical area if potential uses of the
distinguishing significant resources are compatible. For example, a headwater
drainage area may be identified as an ecological critical area. A portion of this
same area may be identified as being culturally critical as well, on the basis of the
presence of an historic site. The management strategiss employed to protect these
two resources may be compatible, and the overlap may be seen as enhancing the
importance of thts area, If the intensive recreational practices associated with the
historic site would impair the critical ecological function of the headwater, then
the ecologica! criticality of the area would preempt the use of the area for
recreation, and management strategies would be applied to protect the headwater's
acological function as opposed to promoting recreation,

Sources of Nomipations for Critical Areas

Sources of Nominations for Critical Areas contains all the sources used in
developing the criteria for the different critical area classes, along with all the
site nominations for critical areas. The sources include resource assessment
reports which were contracted by the Pinelands Commission, relevant literature,
and public workshops on critical areas, Public workshops were held to help set
priorities for protection of ecological critical areas. Paolicy will be set by the
Commission to establish the disposition and management of other critical resour-
ces; however, before final decisions are made, these policies will be discussed a:
further public workshops to ensure public invelvement in policy making with regard
to zll classes of critical areas.

Ranking Ecological Critical Areas

Ranking Ecological Critical Areas presents the method used to rank ecologi-
cal critical areas based on inherent resource values. This section describes the
scaling method used, ranks ecological critical areas, and discusses the assumptions
implied in the ranking method. Critical areas selection was begun with general
definitions and classifications, with the final selection of critical areas occurring
at the sub-drainage basin level, Sub-drainage basins are a logical geographic unit
for delineation because the quality, quantity, and drainage pattern of surface water
within them have a significant effect on the integrity of 2 natural ecological
syst=m. Before final delineations are made for the purpose of implementing
management strategies, site visits will confirm the status of the rescurces and
precise boundaries vis-a-vis the proposed strategies,




Criteria for Critical Area Protection and Acquisition

The section on Criteria for Critical Area Protection and Acquisition discusses
additional criteria which must be addressed after ranking in the decision-making
process for acquisition.

Future Research Needs

The final section, Future Research Weeds, discusses the data relevant to the
selection of critical areas. The state of the art of resource assessment is unevenly
advanced across the different disciplines. In some cases predictive models have
been developed to assess resources, while in ather disciplines only existing data can
be used. Data gaps and future research needs will be outlined in the final section
of this report.

DEFINITIONS OF CRITICAL AREAS AND CRITERIA

Critical areas are defined as geographic areas which contain one or morae
significant natural or cultural rescurces that could be degraded or lost as a result
of uncontrolled or incompatible development and as natural hazard areas in which
incompatible development may result in the loss of life or property. A basis for
defining critical areas can be gleaned from the National Parks and Recreation Act
of 1978 and the New Jersey Finelands Protection Act, In these Acts, Congress and
the S5tate Legislature recognize that the Pinelands area contains significant
resources which have special values, and that these may be lost or degraded by
incompatible development, The New Jersey Legislature, in writing the Pinelands
Protection Act, "...declares that the Pinelands area comprises pine-oak forests,
cedar swamps, and extensive surface and groundwater resources of high quality
which provide a unique habitat for a wide diversity of rare, threatened and
endangered plant and animal species and contains many other significant and
urique natural, ecological, agricultural, scenic, cultural and recreational resources;
that the continued viability of such area and resources is threatened by pressures
for residential, commercial, and industrial development; that the protection of

such area and resources (s In the interest of the pecple of this State and of the
Nation" (PPA, sec. 2).

Both Acts imply that the entire Pinelands area is an environmentally c¢ritical
area. One of the purposes of the section in the Naticnal Parks and Recreation Act
that addresses the Pinelands is to "protect, preserve and enhance the significant
values of the land and water resources of the Pinelands area" (NPRA, sec. 502b),
and the New Jersey Pinelands Protection Act states that "the cobject, design and
surpose of this act being the protection of the Pinelands area and the resources
thereof, this act shall be liberally construed” {(FPA, sec. 23). Clearly the ubigquitous
nature of many of the resources in the Pinelands, including groundwater, plants,
wildlife, scenic, cultural, and recreational rescurces argues for the designation of
the entire Pinelands as a critical area.

However, within the entire Pinelands area, specific areas can be identified
and mapped as being of more critical environmental importance than other areas
based upon the presence of significant resources and the areas' susceptibillty to
damage from uncontrolled or incompatible development, The sizes of critical
areas differ, since the determining factor is the amount of land needed to preserve
and protect the significant resources., The selection of critical areas is the first



step toward proteciion through either strict protective regulations or acquisitian,
two techniques which cannot be applied to the Pinelands as a whole.

To avoid confusion, it is necessary to distinguish the critical areas discussed
in this report from two other areas "of critical importance.," The first comprises
areas designated as critical for sewage purposes. These are areas in which sewage
disposal practices would be likely to contaminate the groundwater. The considera-
tion of the properties of soils in relation to sewage disposal is not addressed in this
report, The second area of critical importance is the Preservation Area, a core
area within the Pinelands National Reserve which the Acts have designated as
being most important to protect. Since the Preservation Area has been less
disturbed by man than the Pinelands as a whole, many critical areas are identified
within the Preservation Area. However, the focus of this report is on the inherent
qualities of specific areas, and no special weight is given to critical areas within
the Preservation Area.

In order to identify critical areas, it is necessary to further define "signifi-
cant natural or cultural resources,”" Natural resources are the abiotic elements of
air, water, and soll and the biotic elements of individuals, species, populations,
communities, habitats, and ecosystems. Cultural resources consist of archaeologi-
cal or historic sites of national, State, or local importance, as well as sites which
are of value to the local community's way of life. Significant resources are natural
or cultural resources that are [dentified as being necessary to maintenance of the
essential character and integrity of the existing Pinelands environment. Signifi-
cant resources are recognized as being valuable to the public in terms of one or
more of the following values: economic, public-health, safety, recreational,
aesthetic and scenic, research, and educational. Additionally, some resources are
of value to the local community's cultural way of life. These values are somewhat
general; a specific resource may embrace more than one, and values may change
according to proposed use of resources.

Critical areas critaria are related to the quality--or, in a seanse, 1o the degree
of significance--of natural or cultural resources. They may alsc be related to
natural hazard areas. Derived from the consultant reports, the Pinelands Technical
Advisory Committee, the literature on ¢ritical areas, and the public, through public
participation workshops, these criteria are standards used to select critical areas.
In the case of ecological critical areas, they are further employed to rank sub-
drainage basin areas. Listed below are the classes of critical argas and their
related criteria.

Ecological Critical Areas

e Linkage or corridors
Unique or sxceptional ecosystems
Pristine aguatic communities
Headwater
Nationally endangered and threatened plant or animal species
Diversity of vegetation types within a given arsa
Nationally proposed or under review plant ar animal species
State endangered, threatened, declining, or undetermined plant
or animal species (this list has no cfficial status for plants)
Representative vegetation types

L B BN BN IR BN AN

e QOutliers, disjuncts, or relict species



Species at the limits of their range - N, 5, E, W
Restricted and endemic species

RBreeding areas -- nesting, spawning
Overwintering concentrations

Migratory stopover areas

Areas of scientiuic interest and research
Qldest, largest, or exceptional individuals

Perceptual and Cultural Critical Areas
- Scenic Areas
# Study to determine criteria is in progress under contract to
Pinelands Cemmission
- Recreation Areas
& 5Study to determine criteria is in progress under contract to
Pinelands Commuission
- Archaeological/Historic/Architectural Areas
¢ Site potentially eligible for inclusion on the Register of Historic
Places
» Site containing petentially significant archaeotogic or historic
artifacts
¢ Buildings potentially eligible for inclusion on the Historic
American Building Survey
- Cultural Areas
e Areas essential to the cultural lifestyle of local residents

Resource Production Critical Areas

- Agricultural Lands
e Prime farmland
e Unique farmland
¢ Additional farmland of statewide importance

- Timber Production Areas
e Suitability of area for timber production, both existing and

potential

- Mineral Extraction Areas

e Suitability of area for sand and gravel extraction

watural Hazard Critical Araas
- Fira Hazard Areas
s Potential for wildfire
- Flood Prone Areas
s Potential for flocding
- Critical Alr Areas
» Class | air areas.

Some criteria for the four classes of critical areas may conflict with =ach
other. This will occur if the uses of significant resources are incempatible. For
example, the maintenance of habitats for rare or threatened species may conflict
with lumbering practices. In general, ecological critical areas are considered the
most important. All conflicts will have to be considered as part of the
Comprehensive Management Plan.

Following are definitions of critical areas and the criteria in the order of the
above outline,



Ecological Critical Areas

Ecological critical areas are defined as geographic areas which contain one or
more significant natiral resources that could be degraded or lost as a result of
uncontrolled orf incompatible development. Ecological critical areas are based on
resource quality, scarcity, or the role the resource plays in the ecosystem. Used
wisely, thase natural resources provide many cost-free amenities and services ta
‘the public and to private landewners. Maintaining the natural system helps to
provide flood control, water purification, water supply, pollution abatement,
energy conservation, wildlife diversity, and a pleasing and visually diversified
landscape. These areas provide sites for outdoor education, scientific study, and
agricultural production of cranberries and biueberries, as well as being of psycho-
logical or philosophical value to these who gain cemiort frem knowing that open
seml-wilderness areas and rare and endangered species and habitats still exist.

Unnecessary disturbance or pellution may destroy the natural ecological
balance and mayv curtail natural functions or reduce their usefulness. Qnce lost,
these resources and benefits are extremely difficult to replace. Mareover, many of
these resources could be permanently lost.

Criteria for Ecological Critical Areas

Linkage or Corriders. Genetic diversity is impertant to maintaining the
biolagical stability of the Pineland ecosystem. The maintenance of a diversity of
biclogical communities and populations will be ensured by establishing genetic
corridars which link populations of species. 5Such areas provide continuity for
dispersal and genetic exchange among populations of organisms. According to
Robichaud (1980, "the purpose of ...critical corridor areas is to provide protected
natural corridors for dispersal and migration of native animals and plants s0 as to
ensure optimum living and migratory space for animals and genetic exchange
potential armong plants in the Pinelands area and between the Pinelands and
neighboring forests.... It is recognized that existing developmenis and infrastruc-
tures, highways particularly, prevent the establishment of an Ideal corridor
network for the Pinelands critical areas.”

The ability of Individuals to immigrate or emigrate 15 ¢rucial to maintaining
populations over a wide area. Fragmented populations of a species are less stabie
than populations linked to areas containing the same species. I an isclated
population 15 destroyed, its chances of reestablishing itself may be poor because
new colonizers may not be able to travel between areas.

The Pinelands area is unique for the number of species which reach either the
northern or southern limits of their range within the Plnelands. Establishing a
migratory corridor would ensure that the normal range extension for each species
is maintained., The locations of protected critical areas become important for the
establishment of migratory genetic corridors. A corridor along a North-South axis
is essential, as well as corridors within specified watersheds from upland areas to
estuaries,

Land currently in public ownership is not iocated in a manner that will ensure
an adequate migratory corridor for genetic exchange. This is particularly true for
the southern portion of the Pinelands area.



Unique or Exceptignal Ecosystem. An ecosystem unit that has outstanding
characteristics is referred to as a unique or exceptional ecosvstem. In the
Pinelands the dwarf pine forests, or pine plains, qualify as such an area because of
the unusually low stature of the trees (usually less than 11 feet), unique floral
compasition, and closed cone habit of the pines. The two largest areas are the East
Plains and the West Plains, located aleng the Orean-Burlington County line near
Warren Grove. The Spring Hill Plains is 2 smaller tract on the northern border of
Penn State Forest. Although the plains vegetation is not unique (there are dwarf
pitch pine forests near Albany, N.Y., and on Long Island, N.Y.}, it certainly 1s
exceptional, and it is the only examole of its kind in New Jersey,

Ancther ecosystem unit that is considered exceptional is any Atlantic white
cedar swamp that exhibits regeneration (generally after logging or fire). White
cedar is not shade-tolerant; it requires bare soil and open sunlight to germinats and
grow; and, unlike pitch pine and ocak, it is not able to root sprout. Browsing
pressure from deer also hinders the regeneration of cedar stands. Regeneration is
critical to ensure the existence of white cedar swamps in the future, particularly
since cedar stands have been rapidly depleted by logging in recent years. Areas
where the conditions for regeneration are met and where regeneration is taking
place should be protected in order to preserve this relatively rare vegetation type.
Thirty-two such areas have been identified by the consultant on forest vegetation
(Andropogen Associates, 1980).

Pristine Aquatic Cornmunities. Biological systems that are free ifrom
disturbance by man are referred to as pristine. Within the Pinelands area, no
biclogical system is truly unaffected by man hecause all areas have been exposed
to man's effects on climate as evidenced by acid rain, czone level changes, etc. In
the Pinetands, "pristine” is applied to aquatic communities that have been exposed
to the least amount of disturbance by man and that most closely resemble the
original character of the Pinelands' aquatic communities.

The interactions between chemical, physical, and biclogical factors are
responsible for the unique character of pristine aquatic communities. In general,
pristine aquatic communities within the Pinelands are characterized by acidic
water (pH 4.0-6.0), low nutrients, sluggish and darkly stained waters from humic
acid, and species that have uniquely adapted to these conditions and successfully
survived the process of competition among species. When the aquatic conditions
are modified, the distribution and number of characteristic species are changed.
These species tend to be eliminated or reduced in numbers and replaced by
nontypical species that are either peripheral or introduced.

As an operational definition, pristine aquatic communities in the Pinelands
are identified by {fifteen fish species which occur repeatedly in undisturbed
streams. The data are sufficient to designate aquatic communities in four streams
or portions of the streams as pristine, Ten other streams or portions thereof are
designated as potentially pristine due to insufficient data. Since man's effects on
aquatic communities are largely as a result of activities on adjacent lands, entire
watersheds containing streams with pristine or potentially pristine agquatic com-
rmunities are mappead.

Headwater. Headwaters are the portions of a river system from which
surface waters initially flow. These stream areas are biolegically important



becavse they provide much of the food base for aguatic commuruties doewnstream.
Headwatar streams in the Pinelands typically are heavily vegetated. The vegeta
tion canopy provides shade and leaf litter {detritus) which sustain detritus-feeding
organisms. These organisms break down large particles of detritus into smaller
. particles which provide the food base for {ilter-feeding organisms located down-
stream (Vannote, [975). In the headwaters there is a high retention of leaf litter
due to obstructions and less intense flow rates, allowing biotic activity during
every manth of the year.

The natural vegetation of headwaters should be undisturbed, and no nonpeint
or point sources of pollution should be allowed 1o violate it. All headwater streams
should be left tree-covered where possible, as the foliage shades the stream and
helps maintain stream temperature which, in turn, helps maintain oxygen levels.
At the same time, organic material is provided for the agquatic foodchain.

Protection of headwaters is particularly important to bogs in the Pinelands,
for several reasons. The plant and animal life in bogs are adjusted to the low pH
lavels, low total dissclved solids, low suspended solids, and low nutrient [evels
typical of Pinelands streams, If the levels of any of these parameters are elevated
substantially, the species pool will change. Many bogs contaln rare plant and
animal species that are either sensitive to changes in water guality or would be
unable to compete successfully with other species that would begin to appear if the
water quality were altered,

Headwaters are mapped as all sub-drainage basins located at the upper
reaches of the main trurk of the stream and all sub-drainage areas containing bogs.

Nationally Endangered and Threatened Plant or Animal Species, Maost of the
federally listed endangered species for New Jersey are oceanic species of fish and
turtles. However, the endangered bald eagle (Haliaeetus leucocephalus) overwin-
ters in the Pinelands, and these wintering areas are considered. A program ta
reintroduce the endangered peregrine falcon (Falco peregrinus) is being carried out
under the New Jersey Endangered and Nongame Species Program, and the current
and proposed release sites are included in the critical area evaluation. No plants
are included in the most recent list for New Jersey, although a number of plants
are expected 0 be re-proposed in the near future (Hogan, 198C. Personal
communcation).

Diversity of Vagetation Tvpes within a Given Area, Elght natural vegetation
types are delineated for the Pinelands. They are: pine-pak forests, oak-pine
forests, hardwood swamps, cedar swamps, pitch pine lowlands, bogs, inland
marshes, and coastal marshes, Both the consultant report on forest vegetation
{Forest Yegetation of the Pinelands, Andropogon Associates, 1980), and A Concep-
tual Framework for Pinelands Decision Making {Robichaud, 1980} describe the
patterns of vegetation types in the Pinelands as a mosaic that reflects moisture
gradients from lowland to upland, The intricate patterns of distribution character-
istic of much of the Pinelands create a rich variety of habitats for animals
because, in general, different habitats are associated with different species.

A sub-drainage basin exhibiting five of the eight vegetation types was
considered to have sufficient diversity of vegetation types to warrant special

consideration under this criterion.



Mationally Proposed or under Review Plant or Animal Species. Befare a
species 1s added to the national list of endangered or threatened species, it must
first undergo a review by the 115, Fish and Wildlife Service Office of Endangered
Species and then be proposed for inclusion in the national list, Although there 1s no
official list of species being considered for national listing, in-house consideration
is currently being given to the Pine Barrens treefrog (Hyla andersont), which is
already listed as endangered in Florida {(Hogan, 1980, Personal communication).

State Endangered, Threatened, or Otherwise Jeopardized Species. Al
federally listed species are also inciuded on the state list; however, since these

species were considered in the above criteria, they will not be considered under
this criterion.

The osprey {Pandion haliaetus) is listed as endangered in New Jlersey,
aithough it is not federally listed. Known nest sites were considered in critical
areas identification. Coastal islands used for breeding by colenial nesting birds,
such as the state [isted endangered least tern {Sterna albifrons) and black skimmer
{Rynchops niger), the state-[isted declining yellow crowned night heron (Nyctanassa
viclacea) and common tern (Sterna hirundo), were considered, as were known
rockeries of the state-listed threatened great blue heron [Ardea herodius). Areas
where state endangered and threatened reptiles and amphibians have been sighted
since 1970 were consigered where information was available. Finally, both known
and probable habitats for endangered plants (Caiazza and Fairbrothers, 1980} were
considered,

Representative Vegetation Types. Areas which contain high quality examples
of any of the eight natural vegetation types {cak-pine, pine-cak, hardwood swamps,
cedar swamps, pitch pine lowlands, bogs, inland marshes, or coastal marshes] are
considered as representative vegetation types. Selection of these areas has been
carried gut by consulting the literature, members of the scientific community, and
the public. In some cases, assemblages of vegetation types, such as lowland
complexes containing representative cedar swamps, hardwood swamps, and pitch
pine lowlands, were found as a unit. Because of the fine-grained nature of the
pattern of distribution, they were not separated into distinct stands of each type.

Qutliers, Disjuncts, or Relict Species. The distribution of plant and antmal
species generally falls within distinct geographical areas. The area of distribution
of a species is referred to as its range.

Some plants and animals at the limits of thetr ranges may be isclated groups
separated from the main population of their species. These species are referred 1o
as disjuncts or gutliers. Sometimes these disjunct populations are remnants of a
distribution that was more widespread In the past, reflecting a change in geologic
or climatic conditions. Such remnant populations are referred to as relicts.

Several plant species found in the Pinelands are disjunct species. Examples
of these include false asphodel (Tofieldia racemosa) and Pyxie moss {Pyxidanthera
barbulatal, both scuthern coastal plain species that reach their nerthern limit in
the Pinelands, and turkey beard {Xerophylum asphodeloides), a southern species

that has its major distribution in the Appalachian Mountains (Fairbrothers, 1975},




Twa disjunct plant species in the Pinelands are considered by some botanists
as refict species. These are curly grass fern (Schizaea pusilla) and broom
crowberry [Corema conradii}l, both northern species reaching their southern limit in
the Pinelands (Fairorathers, 1979). Some herptile species found in the Pinelands
are considered to be relict species . An example of this s the bog turtle {Clemmys
muhlenbergii} (Conant, in Forman, [979).

Species at the Limits of their Range--North, South, East. and West, At the
edge of its geographic range, an anirmal or plant generaily encounters the most
extreme environmental conditions under which it can survive. Individuals found at
the edges of their ranges {at the northern, southern, eastern, or western lirmits) are
functioning at the limits of their adaptations and may be less able to cope with
environmental stresses than would be the case at the center of their range under
optimal conditions.

A large number of species, both common and rare, reach the limits of their
ranges in the Pinelands. For example, [3.53% of all the types of Pinelands flora are
southern species that reach their northern limits in the Pinelands, while 1.8% reach
their southern {imit there {McCormick, 1970). Notable amoeng the plants reachung
their southern limits are the curly grass fern (Schizaea pusilla} and the broom
crowberry {Corema conradii}). The numercus southern plant species reaching their
northern limits include turkey beard {Xerophyllum asphodeloides), false asphodet
{Tofieldia racemosal, and Pyxie moss (Pyxidanthera barbulata) (Fairbrothers, 1975).
Herptiles reaching the northern edges of thelr ranges include common species such
as the rough green snake {Opheodrys aestivus) and the southern leopard frog (Rana
sphenacephalal, and less common species such as the northern pine snake (Pituophis
m, melanoleucus), the corn snake (Elaphe g. guttata), and the Pine Barrens
treefrog (Hyla andersoni} {Conant, in Forman, 1973). Some birds that breed in the
Pinelands region are at the limits of their ranges in New Jersey. For example, the
chuck-wills-widow {Caprimulgus carolinensis), the red-bellied woodpecker {Centur-
us carolinus), and the Acadian flycatcher {Empidonax virescens) approach the
notthern iimits of their breeding ranges in the Pinelands region. The willow
flycatcher (Empidonax brewsteri), the {east flycatcher {Empidonax minimus), and
the bobolink {Doli chonyx oryzivorus) reach the southern limits of their breeding
ranges. The horned lark (Eremophija zloestris) and several duck species that are
primarily prairie state breeders, have recently extended their breeding ranges
eastward, ncluding the Pinelands area {(Brady, 1980}

For critical areas identification, only the rarer species were considered,
based on decumentation in the consultant reports. These included the Pine Barrens
treefrog, the northern pine snake, the corn snake, the southern gray treefrog (Hyla
chrysoscelis), and & number of endangered and threatened plants.

Restricted and Endemic Species. The evolutionary extreme of the relict
condition is known as endemism. A population isolated for a long pericd <an
develop so differently from its relatives that it becomes a separate species
genetically distinct from the species from which it originated.

There are two plant species that are considered endemic to the Pinelands
region {(McCormick, 1979). These are Pickerings morning glory (Breweria picker-
ingil var. caesariensis} and sand myrtie {Leiophvilum buxifolium var., buxifollum).

Two plants found only in the Pinelands and in nearby Deiaware are blazmg star




{Li;atris graminifolia var, lasis) and Knieskern's beakrush {Rhynchospora kniesker-
niil.

Breeding Areas--Nesting, Spawning. Many species of animals concentrate in
areas to breed. Migratory birds and fish are especially notable in this respect,
Large concentrations of waterfow! breed in the marshes of the Pinelands region,
and large numbers of herons and other colonial nesting hirds concentrate in island
breeding areas along the coast and in marshes further inland. Other areas which

contain a diverse population of breeding pird spacies were also considered (Brady,
1980).

There are histerical records of four migratory fish—-blueback herring {Alosa
aestivalis), alewife (A. pseudoharengus), Atlantic shad [A. sapidissima), and striped
bass (Morene saxatilis)--which ascend Pinelands streams in the spring to spawn.
The blueback herring and alewife are known to spawn in Pinelands streams, Recent
reports of American shad spawning runs are unconfirmed (Zich, 1978); and striped
bass used to be found in the Lower Mullica, but there are no recent confirmed
records. The streams and adjacent nursery areas were considered in identifying
critical areas.

Amphibians concentrate in wetlands to breed. Kneown Jocations of such
concentrations, particularly of endangered and threatened species, were considered
in critical areas evaluation.

Overwintering Areas. Large numbers of watar{ow! congregate in the marshes
of the Pinelands in the winter. Since overwintering species tend to move about,
primarily in response to food availability, it is difficult to consistently pinpoint
overwintering areas at any given time, Nevertheless, some areas, particularly
those managed for waterfowl, tend to have predictably high concentrations from
year to vear,

Another type oi overwintering area used as a criterion for critical areas is
the deer yard. Deer tend to congregate, or "yard up,” in sheltered areas that also
provide a food supply, particularly during harsh winter weather. In the Pinelands,
these areas are usually in pitch pine Jowland swamps, cedar stands, and hardwood
SWamps.

Migratory Stopover Areas. The Pinelands region is located along the Atlantic
flyway, a broadly defined north-south oriented route along which birds migrate in
the spring and fall, Certain areas, particularly along the shoreline, serve as resting
and feeding areas for shorebirds, birds of prey, and passerines flying north or south
during migration. Such areas, where known, were considered in critical area
evaluation.

Areas of Scientific Interest and Research, The Pinelands is an unusually
well-studied area, with many areas that are important for scientific research and
are well.documented by scientific investigations. These areas contain examples of
different types of biolegic communities and natural features. Inclusion as critical
areas will ensure their availability for research and educartional use.




Many of these areas were 1dentified by consulting the literature and members
of the scientific community. Areas of botanic and herpetological interest, areas of
wildlife and forestry research, and water guality and land use study areas are
included.

Qldest, Largest, or Exceptional Individuals. In the Pinelands, oldest, larzes:,
or axcentional individuals refers specifically to champion trees--trees which have
grown to an exceptionally large size, The New Jersey Bureau of Forestry keeps a
list of the largest trees of a number of species. Thirty-five of these trees grow in
the Pirelands. They tnclude both native species {e.g., a white cedar, Chamaegy-
paris thyoides, with a 9'2" circumference} and exotic specles (e.g., Chinese
chestnut, Castanea mollissima, also with a 9'2" circumierence).

Perceptuat and Cultural Critical Areas

Perceotual and Cultural Critical Areas are defined as geographic areas which
contain one or more signuficant scenic, recreational, archaeolegical, historical, or
cultural resources that could he degraded or lost as a result of uncontrolled or
incompatible developrment. Perceptual ang Cultural Critical Areas are areas
having unigue combinations of features: e.g., access and proximity to water,
special vagetation cover, features conducive to special types of recreation, sites or
buildings possessing significant historic ot archaeclogic resources, land use patterns
or cultural areas.

Criteria for Perceptual and Cultural Critical Areas

Scenic Areas. Criteria for scenic critical areas are being devaloped by a
study which is being prepared for the Pinelands Commission,

Recreational Areas. Criteria for recreational critical areas are being
developed by a study which is being prepared for the Pinelands Comrmission.

Archaeological/Historic/ Architectural Areas,
Archaeological/historicalfarchitectural areas include the following: (1} sites either
included or potentially eligible for inclusion (as deemed by experts) in the New
Jersey State Register of Historic Places and the National Register of Historic
Places; (2) a site, related to a complex aof other sites, which contains significant
artifacts that have ylelded or are likely to yield information considered by
qualified prefessionals in archaeclogy and history as important to pre-hustory and
history; {3) buildings displaying architecture that is an outstanding example of a
particular style or were designed by an important architect as identified by the
Historic American Buildings 3urvey, Office of Archaseclogy and Historic
Praservation, Heritage Conservation and Recreation Service, 1.5, Department of
the Intericr.

Cultural Areas. Cultural critical areas are aregas with qualities that field
investigators have identifled as being essential to the lifestyle of local residents.
The areas have scenic or recreational value: activities such as hunting, fishing,
gathering, or pleasure driving may take place there, The areas which are
important to the cultural lifestyle of Pinelands residents are large contiguous
forests, streams, elevated areas, pine plalns, coastal waters and shorelines, and

NER



historic sites which are commonly known and visited by local residents (Berger,
1980, and Sinton, 1980, Personal communication).

Rescurce Production Critical Areas

Rescurce Production Critical Areas are geographic areas which provide
essential products supporting either the local economy or ecanomies of a larger
scale. The significant resgurces can be either the essential products (e.g., lumber
from forests, vegetable or fruit crops, sand and gravel) or the resources necessary
for the production of such essential products (e.g., soil, water). These resources
are primarily economically valuable; however, secondary values may include
recreational values or cultural or life support values associated with local
communities {¢.g., large contiguous forests)., Thase resources can be renewable, as
in the case of timber and agricultural crops, or nonrenewable, as in the case of
mineral resources.

Criteria for Besgurce Production Critical Areas

Agricultural Lands. (This section is in part quoted from and in part adapted
from U.S. Department of the Interior, Soil Conservation Service, Land Inventory
and Monitaring Memorandum-NJ-1, September 11, 1978.} The criteria for critical
agricultural lands are based on the U.5, Department of Agriculture 5oil Conserva-
tlon Service (SCS) classification system. The new system used by SCS, as pertains
to New Jersey, includes prime farmland, unique farmiand, and additional farmland
of statewide importance. Prime farmland and farmland of statewide importance
correspond to Capability Classes [, II, and III, while unique farmland was formerly
classed by New Jersey's Department of Agriculture as sous for special crops.

Prime Farmland

Prime farmland is land that has the best combination of physical and
chemical characteristics for producing food, feed, forage, fiber, and cilseed crops
and is also avajlable for these uses (the land could be cropland, pastureland.
rangeland, forest land, or other land, but not urban built-up land or water). It has
the soil quality, growing season, and moisture supply needed to economically
produce sustained high yields of crops when treated and managed, including water
management, accerding to acceptable farming metheds. In general, prime farm-
iands have an adequate and dependable water supply from precipitation or
irrigation, a favorable temperature and pgrowing season, acceptable acidity or
alkalinity, acceptable salt and sodium content, and few or noe rocks. They are
permeable 1o water and air. Prime farmiands are not excessively erodibie or
saturated with water for a long period of time, and they either de not flood
frequently or are protected from fiocoding. Examples of soils that qualify as prime
farmiands (in the Pinelands) are Sassafras sandy loam, 2 to 5 percent slopes, and
Marttapeake siit [ocam, 0 to 2 percent slopes.

Terms used in the following section are defined in USDA publications: "Soil
Taxonomy, Agriculture Handbook #36"; "Soul Survey Manual, Agriculture Handbook
18"; "Rainfall-Erosion Losses from Cropland, Agriculture Handbook 232"; "Wind
Erosion Forces in the United States and Their Use in Predicting Soil Loss,
Agriculture Handhock 346"; and "Saline and Alkali Soils, Agriculture Handbook &0."



Critaeria for Prime Farmland

Prime farmlands meet all the following criteria.

b

The soils have:

8. Aquic, udic, ustic, or xeric moisture regimes and sufficient available
water capacity within a depth of 40 inches {1 meter), or 1n the root
zone (root zone is the part of the soil that is penetrated or can be
penetrated by plant roots} If the root zone 15 less than 40 inches deep,
to produce the commonly grown cultivated crops {cultivated crops
include, but are nat limited to, grain, forage, fiber, oilseed, sugar
beets, sugar cane, vegetables, tobacce, orchard, vineyard, and bush
fruit crops} adapted to the region in seven or more years out of ten;
or,

b. Xeric or ustic moisture regimes in which the available water capacity
is limited, but the area has a developed irrigation water supply that is
dependable {a dependable water supply is one in which enocugh water is
available for irrigation in eight out of ten years for the c<rops
commonly grown) and of adequate quality; or,

¢. Aridic or torric moisture regimes and the area has a developed
irrigation water supply that is dependable and of adequate quality;
and,

The soils have a temperature regime that is frigid, mesic, thermic or

hyperthermic (pergelic and cryic regimes are excluded), These are soils

that, at a depth of %G :nches {30 ¢m}), have g mean annual temperature

higher than 32° F (5 In addition, the mean summer temperature at

this depth in soils wn"u ar- QO herizon is higher than 47% F (8% C; in soils

that }&ave ne O horizomn, the mean summer temperature is higher than 59°
{157 C); and,

The soils have a pH between 4.5 and 8.4 in all horizons within a depth of
40 inches {1 metar) or in the root zone if the root zone is less than &9
inches deep; and,

The soils either have no water table or have a water table that is
rnaintaired at a sufficient depth during the cropping season to allow
cultivated crops common to the area to be grown; and,

The seils can be maneged so that, in all horizons within a depth of 40
inches {1 meter) or in the root zone if the root zone is less than 40 inches
deep, during part of each year the conductivity of the saturation extract
is less than 4 mmhos/cm and the exchangeable sodium percentage (ESP) is
less than 15; and,

The seils are not flooded frequently during the growing season (less often
than once in two years); and,

The product of K (erodibility factor) times parcent slope is less than 2.0,
and the product of 1 (soils erodibility) times C (ctimate factor) does not
exceed O; and,



8. The soils have a permeability rate of at least 0.06 inch (0.15 cm) per hour
in the upper 20 inches (50 cm} and the mean annuai soi] temperature at &
depth of 20 inches (50 em) is less than 59° F {15° C); the permeability
rate is not a limiting factor if the rmean annual s0il temperature is 59° F
(15" C) ar higher; and,

9. Less than ten percent of the surface layer (upper & inches) in these soils
consists of rock fragments coarser than three inches (7.6 cml.

Unigue Farmland

Unigue farmland is land other than prime farmland that is used for the
production of specific high-value food and fiber crops, 1t has the special
combination of soil quality, location, growing season, and moisture supply needed
te produce sustained high—quality and/or high yields of a specific crop when treated
and managed according to acceptable farming methods. Examples of such crops
are cltrus, tree nuts, alives, cranberries, fruit, and vegetables,

Criteria for Unique Farmland

1. It 15 used for a specific high-value foed or fiber crop.

2. It has a moisture supply that is adequate for the specific crop. The
supply is from stored moisture, precipitation, or a deveioped irrigation
system.

3. It combines favorable factors of seil quality, growing season, temper-

ature, humidity, air drainage, elevation, aspect, or other conditions,
such as nearness to rmarket, that favor the growth of a specific food or
fiber crop.

Additional Farmland of 5tatewide lmportance

Additional farmland of statewide importance 15 fand, in addition to prime and
unique farmlands, that is of statewide importance for the production of food, feed,
fiber, forage, and oilseed crops. Criteria for defining and delineating this land are
to be determined by the New Jersey 5tate soil scientist. Generally, additional
farmlands of statewide importance include those that are nearly prime farmiand
and that econemically produce high yields of crops when treated and managed
according to acceptable farming methods. Some may produce as high a yield as
prime farmlands if conditions are favorable., In some states, additional farmlands
of statewide importance may include tracts of land that have been designated for
agriculture by 5tate law.

Timber Production Areas. Many environmental factors, such as topography,
soil types, depth to groundwater, ground cover, and soi]l acidity, determine the
types of trees that are suited to New Jersey Plpelands sites. If the soil series
recognized by the U.5, Scil Conservation Service are separated into groups of
similar soils, generally certain forest stands grow on one series or another, [t must
be emphasized that the mapped line separating soil series may not coincide with
the forest stand boundary of a specific site. The suitability of a site for timber
productjon is based on




e The guality of the existing stand and
e The potent:ial of the site, primarily based on soils.

The drainage characteristics of soils are particularfy important in deter-
mining forest stand suitability. For example, muck soils are suitable for cedar,
poorly drained soils such as the Atsion serjes are syitable for pitch pine or lowland
hardwoods fe.g., red maple, black gum), and well-drained soils such as the
Woodmansie series are suitable for oaks and pines,

Mineral Extraction Areas. Mineral extraction areas include deposits of sand
and gravel. The suitability of areas for sand and gravel is based an three criteria
that relate 10 sol characteristics and economic feasibility:

e 50ils with a seasonal high water table greater than 1.5

# 5Soils with at least a 3' denth of suitable material

e 50ils not having excessive amounts of fine material, as defined in the
Lnified Soil Grouping System {U.5. Department of Defense, 1963). The

texture classes that are suitable for sand and gravel excavation are 5E, 5M,
5B, 8C, GW, GM, GQP, QC.

Natural Hazard Critical Areas

Natural Hazard Critical Areas are geographic areas In which incompatible
developmant may result in the loss of life and property. In the Pinelands these
areas include fire hazard and flood prone areas, as well as Class [ air quality areas.
In this case, critical areas are seen from a negative peoint of view: high flood
waters amnd forests with a high kindle peint are dangerous to man's health and
safety.

Criteria for Natural Hazard Areas

Fire Hazard Areas. The behavior of wildfire is infiuenced by fuels,
topography, and weather. Fuels consist of vegetation. A wildfire's rate of spread
and resistance to control are determined by size, compactness, and continuity of
fuels. Topographic effects in the Pinelands are limited to the degree of slope.
Weather is the most important factor in determining fire behavior. Wind,
temperature, and hurmnidity are the important weather factors in the Pinelands.

Delineation of fire hazard areas is based on the Wildfire Hazard Classifica-
tion System. The system classifies areas by fuel types as low, moderate, high,
extreme, and variable. These ratings, based on rates of fire spread of the
vegetatlon and its resistance to {ire suppression activities, are applied to the
Pinelands vegetation types, as follows:

lI. Low
a. Atlantic White Cedar

b. Hardwood Swamps
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2. Moderate

a. Pinpe-oak or cak-pine greater than 20' tall and less than 20
spacing

b. Non-Pinelands forest
<. Prescribed burned areas
3. High

a. Pine-cak or ocak-pine greater than 20' tall and pgreater than
20' spacing

%. Extreme
a. Pine-oak and cak-pine, immature
b. Pitch pine lowlands, all size classes
¢. Plains type vegetation
d. Old field grasses
e. Fresh marshes
f.  Salt marshes

5. Variable {low to extreme}

a. Cranberry bogs--hazard rating depends on growing stage and
presence or absence of drought conditions.

Fiood Hazard Areas. Delineation of flood hazard areas has been or is in the
orocess of being carried out for the Federal Emergency Management Agency
{FEMA) for most Pinelands municipalities. The product of these efforts are Flood
Hazard Boundary Maps (FHBM) and Flood Insurance Rate Maps {FIRM). Exceptions
to this are Shameong, Tabernacle, and Barnegat Townships and Chesilhurst Borough,
for which flood hazard areas are not yet mapped. Most of these maps appear 1o be
made using "approximate™" methods (BCM, 1980). More accurate mapping using
alluvial soils, wetlands, bogs, and waterbodies has been provided by the U.5. 3ail
Conservation Service,

The available mapped information is as follows:

o All areas mapped as Flood Hazard Areas on FEMA Maps (FHBM & FIRM, as
available)~-using "approximate" methods.

o All areas mapped as alluvial soils, wetlands, bogs and waterbodies by the
Soil Conservatien Service,

Critical Air Areas, The Federal Clean Air Act of 1977 provides requirements
for the prevention of significant deterioration (PSD} of air quality, imposing sirict

allowable increments of sulfur dioxide and particulate concentrations and pratect-




ing visibility In the area. Most of the Pinelands 15 designated as Class II. Under
this classification, increases in sulfur dioxide or particulate concentrations greater
than a specified increment cannot be allowed. Designation of an area as Class |
imposes siricter limits, requiring that any new major source of sulfur diexide or
particulates In southern MNew Jersey be evaluated for its potential contribution to
air quality, doth in the Class L area and in 1ts own immediate area. This criterion is
satisfied 1f an area is designated as a Class I area. The only such area in the
Pinelands is the Brigantine National Wildlife Refuge.

SOURCES OF NOMINATIONS FOR CRITICAL AREAS

Sites or locations which may qualify as critical areas were identified from a
number of sources. The information collected included general background
materials on the Pinelands, resource assessment reports, information from numer-
aus government agencles and scientists, and information solicited from the public
at public participation workshops.

Several reports furnished background information that was helpful in iden-
tifying critical areas and issues for the Pinelands. These include the Pinelands
Technical Advisory Committee paper Goals and Actions for the Pinelands Preser-
vation and Land Acquisition Program, Leland Merrill, et al."s A Plan for a Finelands
MNational HReserve, Pine Barrens: Eeosystem and Landscape, edited by R.T.T.
Forman, and Jack McCormick's, The Pine Barrens: A Preliminary Ecological
Inventory.

The assessment reports contracted by the Pinelands Commission provided the
most comprehensive information, These reports (indicated with an asterisk in
Sources of Nominations from Consultants and the Literature, listed below) denti-
fied significant resources; cited, or in some cases mapped, thelr locations; and
identified other considerations for protecting these resources. The reports dealt
with air quality, surface water quality and quantity, aquatic ecology, birdlife, game
mamrmals, birds and small mammals, reptiles and amphibians, threatened and
endangered plants, forest vegetation, soils, forestry, and fire management.

State and faderal agencies, notably the New Jersey Green Acres Program,
the New Jersey Mongame and Endangered Species Project, the Fish and Wildlife
Service Office of Endangered Species, and the U.S, Heritage Conservation and
Recreation Service, provided much useful information, both general and site-
specific, for selecting critical areas.

Sources of Nominations from Consultants and the Literature

* Andropogon Associates. 1%80. Forest Vegetation of the Pinelands. Prepared for
the New Jersey Pinelands Commission.

*Berger, Jon. {980. Planning the Use and Management of the Pinelands: An
Historical, Cultural and Ecological Perspective. Prepared for the New Jersey
Pinelands Commission.

*Batz, Converse & Murdock. 1980, Surface Water Hydrology, Prepared for the
Mew Jersey Pinelands Commission.




*Brady, Sharen Ann. 1980, An Assessment of the Birdlife of the PNR/PA,
Prepared for the New Jersey Pinelands Commission,

Burke, David. 1980, New Jersey Dept. of Fish, Game, and Wildlife. Nacote
Research Center. Personal communication,

Cade, Tom, |379. The Eastern Peregrine Falcon Reintreduction Program. 1979,
Summary Report.

*Catazza, Nicholas and Fairbrothers, David E. 1980). Threatenad and Endangered
Vascular Plant Species of the New Jersev Pinelands and Their Habitats. Prepared
for the MNew Jersey Pinelands Commission.

*Conservation and Environmental Studies Center, Inc. 1930, Reptiles and
Amphibians of the New Jersey Pinelands. Prepared for the New Jersey Pinelands
Commission.

Fairbrothers, David E. 1979, “Endangered, Threatened, and Rare Vascular Plants
of the Pine Barrens and their Biogeography," in Forman, R.T.7T. {ed), Pine Barrens:
Ecosvstemn and Landscape, New York: Academic Press.,

Ferren, Wayne R. 1976, "Aspects of Intertidal Zones, Vegetation, and Flora of the
Maurice River System." Bartonia, No. 48, 1975-76, pp. 58-76.

Forman, Richard T.T. {ed,). 1979. Pine Barrens: Ecosystem and Landscape, New
York: Academic Press,

Galli, Joan. 1380. Environmental Assessment Report on the Proposal for Designa-
tion and Protection of Black Skimmer Nest Sites in New Jersey, New Jersey
Division of Fish, Game, and Wildlife, Nongame Species Project, Trenton, N.J.

Galli, Joan. 1980. Environmental Assessment Report on the Proposal for Designa-
tion and Protection of Least Tern Nest Sites in New Jersey. New Jersey Division
of Fish, Game, and Wildlife, Nongame Species Project. Trenton, N.J.

*Geraghty & Miller, Inc, 1980, Hydrogeology Assessment. Prepared for the New
Jersey Pinelands Commission.

Good, Ralph. 1980. Rutgers University, Camden, N.J. Personal communication.

Hassinger, Dawn D., Jamas D. Anderson, and George H. Dalrymple, 1910, "The
Early Life, History and Ecology of Ambystoma tigrinum and Ambystoma opacum in
New Jersey." The American Midiand Naturalist. VYol. 8%, No. 2, pp. #74-4935.

*1 loyd, T., et al. 1930. Aquatic Ecology of the New Jersey Pinelands. Prepared
for the New Jersey Pinelands Commiission.

McCormick, Jack. 1970. The Pine Barrens: A Preliminary Ecological Inventory,
New Jersey 5tate Museum, Report 2. Tranton, N.J.

Merrill, Leland G., Jr. et al. 1978. A Plan for a Pinelands National Praserve.
Center for Coastal and Environmental Studies in cooperation with the Narth
Atlantic Regional Office, National Park Service, Rutgers University, New Bruns-
wick, N.J,




*Mounlier, Alan and John Cavalle. 1980. An Assessment and Pradictive Survey for
Prehistoric Archaeclogical Resources in the New Jersev Pinelands. Monmouth
College Dept, of Anthropology., Prepared for the New Jersey Pinelands Commis-
sion. Draft report.

*New Jersey Dept. of Environmental Protection. 1980. Air Quality Assessment of
the New Jersev Pinelands., Prepared for the New Jersey Pinelands Commission,

New Jersey Dept. of Envircnmental Protection, 1977,  Coastzl Management
Strategy for New Jersey, CAFRA Area.

New Jersey Dept. of Environmental Protection. 1973, Rules and Regulations
Concerning Natural Areas and the Natural Areas Svstem, including maps.

*New Jersey Dept. of Environmental Protection, Bureay of Forest Management.
193¢, New Jersey Pinelands Forestry Report. Prepared for the New Jersey
Pinelands Commission.

New Jersey Dep:, of Environmental Protection, Division of Fish, Game and
Shelliisheries, Endangered and Nongame Species Project. [979. Endangered,
Threatened, Peripheral, Declining, 'Undetermined, and Extirpated Wildlife 3pecies

in New Jersey. OQfficial list.

*New Jersey Dept. of Environmental Protection, Division of Fish, Game, and
Wildlife. 1980, Fishery Resources and Potential of the Pinelands National
Reserve, Prepared for the New Jersey Pinelands Commission.

New Jersey Dept. of Environmental Protection, Division of Fish, Game, and
Wildlife, Endangered and Nongame Species Program, Personal communication.

New Jersey Dept. of Environmental Protection, Division of Fish, Game, and
Wildlife, Endangered and Nongame Species Project. 1979, Nesting Survev of the
Bald Eagle, Performance Report. Trenton, N.J.

*New Jersey Dept. of Environmental Protection, Division of Parks and Forestry,
Bureau of Fire Management. 1980, Fire Safety Considerations for Developments
and Homes in Forested Areas of New Jersey, Prepared for the New Jersey
Pinelands Commissian.

New Jersey Dept. of Envirenmental Protection, Green Acres Program. Personal
com munication.

O'Conner, Daniel. 1980, A Partial List of Threatened and Endangered Vascular
Plant Species of the New Jersey Pinelandgs Collected Within the Pinelands
Protection Area of Cumberland County, New Jersey. April 7. Unpublished
manuscript. Cumberland Conservation League, Port Norris, N.J.

O'Conner, Danlel. 1980, Cumberland Conservation League, Port Nareris, NI,
Personal communication.

*Penkala, Joseph M,, E.P. Hahn, and LG. Sweger, 1980. An Assessment of the
Game Mammals and Birds and Small Mammals of the Pinelands. Prepared for the
New Jersey Pinelands Commission. New Jersey Dept. of Environmental Protec-

tion, Division of Fish, Game, and Wildlife, Trenton, N.J.




*Pinelands Technical Advisory Committee. 1979, Goals and Actions for rthe
Pinelands Preservation and Land Acquisition Program. Report to the Pinelands
Commiission.

Porcella, Santiago [lI. No date. List of New Jersev's Biggest Trees. N.J. Bureau
of Forestry, Trenton, N.J.

Regensburg, Richard. Mid-Atlantic Archaeological Research Council, Newark,
Del. Personal communication.

*Robichaud, Beryl. 19280, A Conceptual Framework for Pinetand Decision-Making.
Center for Coastal and Environmental Studies. Rutgers University. Prepared for
the New Jersey Pinelands Commission.

*3inton, John W. 1920, An Inventorv of Historic and Cultural Resources of the
New Jersey Pinelands. Prepared for the New Jersey Pinelands Commissior.

dinton, John, 198C. Stockton State College, Pomona, N.J. Personal communica-
tion.

Starkey, J. Albert. 1968, "A Home in the Sun." Association of Southarn Biologists
Bulletin. Vol. 15, No. 4, October, pp. 83-85.

U.5. Dept. of the Interior, Fish and Wildlife Service, 1579. 1.S. List of Endanpered
and Threatened Wildlife and Plants.

U.S. Dept. of the Interior, Heritage Conservation and Recreation Service. North-
east Region, Philadelphia, PA. Personal communication.

U.5, Dept, of the Interior, Heritage Conservation and Recreation Service. 1979,
Final List of Potential Wild and Scenic Rivers. Northeast Region.

U.5, Dept. of the Interior, Heritage Conservation and Recreation Service. [%79,
Mational Repgistry of Natural Landmarks.

Zappalorti, Robert T. 1375. An Updated Progress Reoort on the Distribution and
Locality Records of Endangered and Threatened Amphibians and Repriles in New
Jersey, submitted to the New Jersey Department of Environmental Protection,
Endangered and Nongame Species Project,

Zich, H.E. 1978, New Jersey Anadromous Fish Inventory: Existing Information on
Anadromous Clupeid Spawning in New Jersey. New Jersey Dept. of Environmental
Protection, Division of Fish, Game and Shelifisheries. Bureau of Fisheries,
Lebanon, N.J. Miscelianeous Report No. 44,

Meminations for ecclogical critical areas were solicited from the public in a
series of three public participation workshops held in Burlington, Atlantic, and
Ocean Counties. Each nomination was considered in our assessment of potential
critical areas. Nomunations elicited from these workshops, as well as public
nominations received from personal communications, are presented in Appendix B,
Pubiic Participation Process.

As an aid in cataloging sources of nominations, the following table {Table 1)
was drawn up. Nominatlons from all sources are listed and are keyed to their
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sources by a dot placed in the appropriate source column. In many cases, the
boundaries of areas nominated from several sources are not specified, and place
names are used to indicate their approximate location,

RANKING ECOLOGICAL CRITICAL AREAS

Critical areas definition, inventory, palicy setting, and planning are of little
value unless the plans can be implemented. Although much attention has been
given to gathering data on critical areas, it is necessary to focus upon the relative
iwmpeortance of particular types of lands and establish planning, regulatory, and
acquisition priortties. Setting priorities is a major step toward implementation.

The reason for ranking critical areas is based upon the need to display levels
of criticality among different areas, A gradation of resource values on the basis of
criticality lends more meaning to the term “eritical area." Ranking methods are
merely a means of differentiating levels of criticality for the purpose of selecting
areas in which management strategies are most urgently needed. The ranking
method applied to ecological critical areas is based upon the significant resources
found in each area and the importance these resources have, A second level of
evaluation must be applied to areas that rank high in value in order to determine
more precisely their relative need for protection. The second level of criteria is
described in the section on Criteria for Critical Area Protection and Acquisition.

As many as 1% different types of rating and scaling systems have been
developed for setting priorities In critical areas, environmental assassment, facility
siting, and regional planning studies, Most of these methods are quantitative in
nature. Qualitative statements are helpiul; however, quantitative statements are
generally considered more usaful in decision making {Lecpold, 1945

The rating systems that have been developed so far differ in the number of
variables considered, the level of detail of information requred in producing a
numerical rating for any particular variable, and the mathematical manipulations
performed in arriving at a final overall rating for the area or feature under
consideration,

The major [essons o be learned about rating systems are that there must be
explicit documentation of the following factors:

¢ The criteria considered
s The scaling technique applied
& Assumptions made in assigning values.

The criteria have been discussed in detal In the section on Definitions of
Critical Areas and Criteria. The latter two factors are discussed in this section.

The actual delineation of critical areas occurs as a series of decisions
beginning with the identification of criteria, the collection of data, the identfica
tion of specific locations, the ranking of sites, and site reconnalssance, In this
process, sub-drainage basins are a logical gecgraphic unit for delineation of critical
areas because the quality, quantity, and drainage pattern of surface waters within
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sub-drainage basins have a significant effect on the integrity of the natural system.
Therefore, subdrainage basins are the basic map unit for this study.

In some instances, because of wide differences from headwaters to estuaries
on the trunks of major streams, the trunks are subdivided io reflect differences.
Due to the lack of defined surface drainage patterns in coastal areas, coastal
marshes are grouped together based on the bays into which they drain. Offshore
land areas also are associated with adjacent bays. In all, 399 map uruts are
delineated, Figure 1| shows how the map units are numbered. These numbers
correspond to those in the Ecclogical Critvical Area Data Sheets in Appendix .

The Scaling Technique

The method used in this study ranks the inherent qualities of each map unit
on the basis of summation of impertance values assigned to the criteria associated
with resources found in the map unit. The importance values are intended to
differentiate the criteria on the basis of their contribution to the essential
ecological character of the Pinelands. 1n this method, the Pinelands staff,
knowledgeable scientists, and the public assign weighted values (termed importance
values) to the criteria. The summation of the importance values of atl the criteria
associated with a map unit yields a numerical value, which is then ranked in
comparison to the values of all the other map units. This method is usually
referred to as a weighting summation madel. The procedure used by those who
ranked ecolegical critical areas is outlined below.

I.  The individual assigns an importance value to each criterion. The value must
be from one to ten (ten is the highest value, one is the lowest value),

2.  Importance values of all criteria occurring in each critical area are added.

3. The critical areas are ranked based on total points., The area with the most
total peints is ranked highest, the area with the least total peints is ranked
lowest.

o

. The individual determines I areas of the same or similar rank rapresent his
or ner vatues,

3. Sites are ranked according to the |ndividual's final decisions.

The method does not attempt to consider the degree to which the area
satisfies each criterion, because the avaijable data do not allow such a sophisti-
cated distinction. For example, although habitats for rare and endangered species
have been identified, it is not possible to rate the areas with habitats according to
the quality of habitats provided. All sites for each criterion are therefore treated
as equal.

In order {or the weighting summation model to accurately represent decision
maker preferences, a ratio level of measurement is necessary. That is, a criterion
rated four must be twice as important as one rated two. Many existing models da
not consider ratio levels of measurements. Ancother problem with some ranking
methods is that they sum together values of incompatible criteria, generally in the
case of conflicts among uses associated with different resources.
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Assumptions and Results

Figure 2 displays the relative importance values associated with each map
unit, From locking at this map, It is clear that almost every map unit in the
Pinelands has one of more significant natural resources and gqualifies as a critical
area. However, there is a pattern to the areas that are highly ranked, and,
interestingly, this pattern is very similar to the map of areas most important to
preserve, which was prepared by the Conceptual Framework consultants (Robi-
chaud, 1980).

In determining relative criticality, values must be assigned to each criterion.
Information on how pecple valued different criteria for ecologically critical areas
was gained from public workshops, from a survey of the Pinelands Commission
staif, natural scientists with knowledge of the Pinelands, and from the consultants
{Rogers, Golden & Halpern) who compiled the criteria and definitions on critical
areas.

Table 2 shows how the different groups ranked the criteria for ecological
critical areas. The ranks of average scores from the workshops, shown in the right-
hand column in Table 2, are very similar to the ranks of the stafi, scientists, and
consultants in the more highly valued criteria and the lower-valued criteria. In all
cases, pristine aguatic communities, headwaters, and unique or exceptional eco-
systems were ranked in the top three, Linkage corridors, nationally endangered
species, breeding areas, state endangered, threatened and declining species, and
diversity of vegetation types were also considered to be of relatively high value as
criteria,

Table 3 shows the importance values assigned to the criteria for ecological
critical areas. Again the scores are very similar for the more highly valued
criteria and the lower valued criteria. The range in values is also very similar.

The major differences bhetween the values of the staff, scientists, and
consultants and the values of the public groups appear to be in the breeding areas,
which the public values mare than the staff, scientists, and consultants; and the
outliers, disjuncts, or relicts, which the staff, scientists and consultants value more
than the public,

The values displayed in Figure 2 are the average of the values assigned by
staff, scientists, and consuitants. A similar analysis was done for public values,
and the reiative importance of differeat map units was found not to differ
substantially. This can be attributed to the similarity In ranking of criteriz and
importance valyes.

During the public workshops, participants were asked to consider the occCur-
rence of more than one species for certain criteria. They were also asked to
consider symbiotic and synergistic effects where two criteria occur together inone
area. In most cases, the occurrence of more than one species in an area Increased
the area's value. On the other hand, very few changes cccurred in the ranking of
areas due to symbiotic or synargistic relationships. In terms of the staff, scientists
and consultants, only the accurrence of more than one species in an area influenced
the rank of the area.

In developing the importance values, several assumptions were made. The
decision to increase the value of the criteria that refer to various species and their
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habitats {criter:a 5, 7, &, 10, 11, 12, 13, L4} is based on the assumption that an area
with many different types of associated species is more valuable than an area with
only one species type. The rules for increasing the values (one and one-half times
the value for two species associated with a criterion; two times the value for three
or more species) 1s & decision reflecting this assumptien,

The cut-off levels of the array of values (15, 20, 25, 30, 40) used to map the
critical areas are based wholly on the distribution of the values., The cut-off levels
are based on the need to limit the number of areas to be given first consideration
in the next level of evaluation. They reflect different groups of areas according to
their criticality as defined by the method, but they do not correspond to any
meaningful level of ecological sensitivity. It would be inaccurate to state that
areas with the lowest values are not ecologically sensitive. [t can be stated that
the distribution of values and the subsequent value groupings reflect criteria which,
vased on the participants’ judgments, are essential to the ecological character of
the Pinelands.

CRITERIA FOR CRITICAL AREA PROTECTION AND ACQUISITION

In the preceding section, ecological critical areas were discussed. In order to
further distinguish among identified critical areas for the purpose of land use
planning, resource management and the Pinelands acquisition program, several
additional criteria, many of which are interrelated, should be considered. These
criteria are as follows: balanced representation, management needs, use, size,
location and maintenance, other classes of critical areas, development pressure,
and adeguacy of existing controls.

Balanced Representation. Are there any identified biclogical community
types, species of flora or fauna, or individuals under-represented in present
tracts of public land holdings? (For example, Green Acres Natural Areas
Program has identified areas which would complement their current holdings
of nmatural areas,} Is there any group of potential critical areas, assoclated
exclusively with one criterion, that is consistently ranked low because
overlap with other criteria does not occur in the mapping unit?

Management Needs. Are there any resources which require management to
maintain their integrity? If so, do these areas need to be acquired to sustain
the necessary level of management?

Location, Size, and Maintenance. The criterion of location, size, and main-
tenance (s closely related to the criterion of management needs. Are there
any areas large enough to be self-maintaining or easily managed? In regard
to the preservation area, the Pinelands Protection Act states that it is
necessary to "provide a sufficient amount of undeveloped land to accommao-
date specific management practices...necessary to rnaintain the speclal
ecology of the preservation area" {PPA, sec. 8c). If the parcel is small and
isolated, consideration must be given to the degree to which the area can he
managed in a manner that will preserve its significant resources. Also,
fragmented populations of plants and animals tend to be less stable. Immi-
gration and emigration to and from population groups are limited when areas
become fragmented. If a population in a given area :3 destroyed, it may not
become reestablished if it is isolated from a source of new colonizers. Also,
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TABLE 2.

RAMKING OF CRITERIA FOR ECOLOGICAL CRITICAL AREAS

PUBLIC MEETINGS
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TABLE 3.

IMPOQATANCE VALUES QF CRITERIA FOR ECOLOSICAL CRITICAL AREAS

PUBLIC MESTINGS
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i1t 15 easier 10 manage one large tract of land tharn it 15 to manage a numpber
of small tracts. Consideration should also be given to the facts that an area
may Se sasier to rnanage if it is ¢contiguous to publiicly owned areas and that
larger areas enhance genetic exchange.

Uses. Are there any critical areas which can sustain certain uses f(e.g.,
hunting, recreation) which are limited only to those areas? Are certain
critical areas (e.g.. areas containing game species for hunting, recreational
areas, areas supportive of local culture) more valued by the citizen of the
region of state than other critical areas? What critical areas associated with
particular vses are identified by state programs as being under-represented?

Sensitivity of an Area to Alteration or Destruction. Are there highly fragile
or vulnerable areas which are totally incompatible with existing develop-
ment? Will incompatible development resuit in the irreversible Joss of
species, habitats, high-quality water, or other sensitive resources?

Other Classes of Critical Areas. Are there any identified scenic critical
areas, recreational critical areas, archaeological, histeric, or architectural
critical areas, or cultural critical areas within identified ecolegical cultural
areas? {A map of cultural critical areas in shown In Appendix D.}

Development Pressure. Are there any critical areas in the "path of develop-
ment" which ara threatened either immediately or in the near future?

Adequacy of Existing Controls. Are thers areas presently regulated, man-
aged, and/or owned in a2 manner that ensures the protection of the significant
resources and critical areas? Adequacy is the key word, Certain contrals
may appear 1o protect the resource {i.e., state ownership); however, manage-
ment may be required. Existing controls must consider both ownership and
management. Acguisition will facilitate preservation only to the extent that
the management practices empioyed are appropriate for the significant
resources.

Land acquisition may play a majer role in protecting the Pipelands. Other
techniques, such as performance standards, zoning regulations. and transfer of
develapment rights, may be considered befare acquisition; however, acqguisition
may be the only effective alternative in some instances,

Explicit guidelines for the Pinelands acquisition program are not provided in
either the Mational Parks and Recreation Act of 1978 or the State of New Jersey
Pinetands Protection Act of 1979, As pointed out by the Pinelands Technical
Advisory Committee (Dr. Beryl Robichaud, August 1979}, the federal legislation
deals in general terms in regard to acquisition during two tirne periods;

¢ During the period in which the comprehensive plan is being developed,
"Federal financial assistance {will be provided) for the acquisition of lands
in the Pinelands area that have critical ecological values which are in
immediate danger of being adversely affected or destroyed" (NPRA, sec.
502b).

¢ After approval of the plan, the Secretary of the Department of Interior
"is authorized to make grants for the acquisition within the Pinejands



National Reserve of lands and waters or interests thersin In a manner
cansisient with the managemens pian" (NPRA sec. 502h),

The New Jersey legislation touches on land acquisition in four wayvs:

¢ It charges the Pinelands Commission with the responsibility to "identify
any lands in which the public acquisition of a fee simple or lesser interest
therein is necessary or desirable in order to insure the preservation
thereof, or to provide sites for public recreation..." {PPA, sec. 5).

& It cites specifically "fee acquisition of public recreation sites and
ecologically sensitive areas...” as one of the variety of land and water
protection techniques te be considered to carry out the goals of the
legislation (PPA, sec. 7d).

e It says that “public acquisition of land or interests therein should be
concentrated" in the portion of the Pinelands designated as the preserva-
tion area (PPA, sec. 2L

o The act provides that the Commissioner of Environmental Protection wull
have the right of first refusal to purchase land offered for sale in the
preservation area (PPA, sec. 21}

The federal legislation states that the Pinelands area "provides significant
ecological, natural, cultural, recreational, educational, agricultural, and public
health benefits" and that "there is a national interest in protecting and preserving
these benefits..." (NPRA, sec. 502a),

The state legislation states that "the Pinelands area comprises pine-oak
forests, cedar swamps, and extensive surface and ground water resources of high
quality which provide a unique habitat for a wide diversity of rare, threatened and
endangered plant and animal species and contains many other significant and
unigue natural, ecological, agricultural, scenic, cultural and recreational resour-
ces''s and "that the protection of such area and resources (5 in the interests of the
people of this State and of the Nation" (PPA, sec. 2).

When potential critical areas have been analyzed with respect to the above
considerations, it will be possibje to select high-priority critical areas which must
be acquired or regulated in various manners. A high-priority critical area might be
one which (1) has a high ranking because it contains significant resources of high
value that are particularly vulnerable to the impacts of development; (2) is located
in the path of development; and (3) is not adequately protected by existing
regulations.

FUTURE RESEARCH NEEDS

The Pinelands have been studied by a number of investigators for over 100
years. Much is known about the Pinelands water, soils, plants and animals and their
habits and distribution. This unusually well-studied area has provided a substantial
amount of data on critical areas and existing resources. Clearly, the areas and
resources Iidentified in this study are well documented. However, additional
research could help in identifyving critical areas. The priority or need for additional



research is dependent upon policy and regulation requirements and, of course, the
financial resources available,

The consultants identified data gaps and needs for future research in theur
reports to the Pinelands Commission. This information is helpful to our under-
standing of the validity of our ¢ritical areas identification process and allows us ta
identify areas that need additional data in order to be comprehensive.

Many of the gaps In data directly affected the critical areas idenufication
process. lLack of complete distributional data for many plant and ammal species
may have caused areas with little avallable information to receive a lower ranking
than they, 1n fact, merit. For example, areas inaccessible to herpetologists and
coifectors of herpetofauna prohibit reports of endangered or threatened reptiles
and amphibians, and some of the more secretive species (e.g., the five-lined skink]
which may be nresent but not cbserved. Similarly, information on bird distribution
may be weighted toward easily accessible, popular bird observation areas, leaving
less accessible areas of similar habitat largely unreported.

There is a need for the collection of addirional distributional data for
endangered and threatened plants and for aguatic comrmunities, both to verify old
reports and to generate new data. Other identified needs for future research
include develaping an increased understanding of the bialegy, life history, habitat
requirements and adaptive strategies of Pinelands plant and animal species and
their relationships to various land uses. Reiners (Forman, 1979) enumeratas an
array of ecclogical studies that could be done to promote a better understanding of
the ecclogy of the Pinelands, Some consultants express the need for research into
the effects of various land management practices, such as legging, fire, use of
herbicides, and road salting, Related to management practices i5 the whole
question of what sized area is reguired to maintain the level of species diversity
characteristic of the Pinelands.

The relationship of identified data gaps and research needs to critical areas
identification is clarified below for ecological critical areas by considering how
these informational needs effect each of the criteria. For the other three classes
of critical areas, data gaps are discussed on a broader level, as applicable.

Ecological Critical Areas

Linkage or Corridors

Studies should he conducted to determine to what extent roads block the
movement of species from one area to another. The objectives of the studies
should be to determine which species are restricted, partially restricted, and
unrestricted by roads, as well as the effects of future increases in traffic.
Remedies, such as underpasses, should also be studied,

Unique or Exceptional Ecosvstemn

The boundaries of the Pine plains need to be delineated, as this was not part
of the vegetation study done for the Pinelands and there is not agreement as to
their exact boundaries.

Although some areas where Atlantic white cedar is reproducing have been
mapped, a complete survey to identify additional areas is recommended,
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Pristine Aquatic Communities

According to the consuitant report on Pinelands aguatic communities {Llovd,
1980), there :s a need for further data because additional candidate areas for
designation as pristine are highly probable. Table 4, from Lloyd's report {1980},
shows the availability of data by watershed for f{ish, invertebrates, macrophvtes,

and algae. Watersheds with poor or no data should be studied to improve
classification.

In addition, study of the biclogy and distribution of rare and potentially
encangered species is recommended. An investigation of the refationship between
land use, water quality, and aquatic life, especially the effects of minor degrada-
tions, would greatly facilitate development of management policy for Pinelands
streams.

Betz, Converse, and Murdock, in & surface water quality report to the
Pinelands Commission (1987), recormmend that additional water quality indices be
developed, including indices based on aquatic community regquirements., Additional
surface water quality monitoring stations are recommended, as well as a survey
procedure for landfills to detect assoclated water quality degradation.

Headwater
The concept of headwaters as related to critical areas should be functionally
refined and reexamined as a land/water management unit. This refinement should

deal with food chains and nutrient orocessing, hydrology, and vegetation.

MNationally Endangered or Threatened Plant or Animal Species

fesearch that would determine the status of Pinelands plant and animal
spacies whose status is currently undetermined, and submission of such information
to the U5, Fish and Wildlife Service Office of Endangered 3pecies (OES), would
facilitate the protection of species that warrant this status. The OES should be
encouraged to act expeditiously to protect deserving Pmelands species as would be
appropriate to the designation of the Pinelands as a National Reserve,

Diversity of Vegatation Types Within a Given Area

Replacement of the three missing aerial photo flightlines needed to complete
vegetation mapping and immediate mapping of these areas is necessary for
identifying remaining areas that meet the criterion of diversity of vegetation
types. The level of resclution of the mapping limits the delineation to that
resolution. However, this is not a significant problem at the sub-dramnage hasin
laval.

Nationally Proposed or Under Review Plant or Animal Species

All avaiiable information on the biclogy and distribution of the Pine Barrens
treefrog should be provided to the U.5. Fish and Wildlife Service Office of
Endangered Species to expedite the review process for inclusion of this species on
the natl)nnal fist. (See also Nationally Endangered or Threatened Plant or Animal
Species,
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State Endangered, Threatened, Declining, or Undetermined Plant or Animal
Species

The State Endangered Species Project should continue its studies of the
distribution and bielogy of endangered species, and these studies should be
expanded i funding can be made avallable. The Project should be encouraged to
waork with the LLS, Fish and Wildlife Service Office of Endangerad Species to
ensure the protectian of species warranting faderal Listing,

Studies should be carried out to verify old and locate new herptile sites, to
acquire distributional data, habitat descriptions, life history information, and to
determine the effects of pollution and of different management practices, e.g.,
timber harvesting and prescribed burning (Conservation and Environmental Studies
Center, 1980). Similar information on the distribution and niche requirements for
endangered plants also should be encouraged (Caiazza and Fairbrothers, 1930},

Representative Vegaetation Tvpes

The three missing aerial photo flightlines should be replaced and vegetation
mapping undertaken promptly to help in Identifving and mapping representative
vegetation types. Additionaj consultations with scientists and other knowledgeable
pecple are needed to provide a comprehensive and finer-grained analysis.

Qutliers, Disjuncts, and Relict Species

There is a need for agreement as to which species fall into the categeries of
cutliers, disjuncts, and relict species. Different scientists may use these terms
differently, with the different applications generally being a matter of scale.
Experts should be consuited to reach a concensus on the definitions of terms and to
confirm the status of various species with regard to these criteria.

Limits of Range

The species that reach the limits of thewr ranges in the Pinelands are
generally wel]l known. However, a comprehensive list should be developed by
consultation with experts.

Restricted and Endemic Species

There is a need for agreement on the application of the terms “"restricted"
and "endemic" to describe species of the Pinelands. Agreement should be reached
oy further consultation with experts,

Breeding Areas - Nesting, Spawning

The recording and confirmation of anadromous fish spawning runs should be
continued. Extinction of at least twenty-eight anadromous clupeid (alewife,
blueback herring, and American shad) spawning runs can be atiributed primarily to
the existence of man-made bartriers located along watercourses which biock or
restrict fish passage and reduce spawning habitats (Zich, 1978)., Remedial actions
should be taken to restore fish passage.

Waterfowl nesting areas of colonial waterbirds are particularly well docu-
mented along the coast; however, Inland breeding areas could be better



documented by conducting a breeding bird census. The birdlife consultant
recommends that a complete breeding bird census be carried out and records of
diversity and relative abundance be made (Brady, 1980). Also recommended are
studies to determine, for each vegetation type, the minimum size tracts that can
support a diverse breeding bird population and the adequate size for buffer zones,
particularly in lowland and coastal areas. Study of the effect on birds of salt
marsh ditching, logeing, and fires is also recommended. Srudies should be done to
determine the best management of dredge spoil 1slands for colonial waterbirds.

Qverwintering Concentrations

Areas where waterfow! concentrate over winter are well known, although the
exact locations may change from year to year.

Surveys of deer yards should be continued, and the effects of deer browsing
on cadar stands, particularly as this affects regeneration, should be closely
rmanitorad.

Migratory Stopover Areas

The entire zone of coastal marshes 5 considered to meet this criteria. A
survey conducted in order to compile an inventory of areas where migratory birds
congregate may be useful for pelicy considerations.

Areas of Scientific Interest and Research

Although mast of the well-known scientific areas were identified for crizical
areas delineation, the list of areas could be expanded considerably by canvassing
additional scientists and educational institutions.

Qldest, Largest, or Exceptional Individuals

The list of champion trees for New Jersey should be updated perwdically as
additional champion trees are located.

Perceptual and Cultural Critical Areas

Scenic Arcas

The consultant on scenic areas (McKenzie, 1980) recommends that a Pine-
lands historic survey be undertaken to list all old structures and sort therm into
classes of historic and scenic value. A visual type map should be prepared by
applving the definitions of visual types to be generated in the Pinelands scenic
study to be completed this year. This map could be used in setting priorities for
regulation and acquisition of scenic jand. The magnitude of scenic impacts can be
assessed on the basis of this map and the scenic scores. The information could be
used to propose alternative locations or mitigation technigues for areas threatened
by development. With the aid of a computer, visual type and scenic quality maps
could be produced for individuals who had made the scenic type evaluation or for
groups of people such as hunters or day trippers., The scores from the evaluation of
types should be combined with the nomination of areas to allow the value of a
scenic type to rise in proportion to the number of nominations it receives.
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Finally, the preparation of case study maps of selected areas is recommen-
ded, combining type and area scores, and consideration should be given to
automated area-wide mapping.

Recreation Areas

A study of recreation in the Pinelands is currently being carried out.

Archaeological/Historic/Architectural Areas

A study should be conducted to verify the predictive model developed for
locating prehistoric archaecological sites {Mounier and Cavalla, 1930}, The consul-
tant on historic archaeological and architectural resources (Sinton, 1580, Personal
communication) recommends that a series of inventories of historic, archaeclogical
and architectural resources be conducted. A review of all architectural resources,
especially vernacular, should be made,

The outline of each study unit should be expanded to include all aspects of
the study units, as exemplified in the maritime study repert. Criteria for ranking
the impartance of all cultural resources will vary according to study units, bath
archaeclogical and architectural. Criteria should be established for each of the
study units with the help of local historical societies.

A study of management techniques and programs for historic, archaeological,
and architectural resources needs to be done within each study unit. A full-time
staff member familiar with cultural resources of the Pinelands should be emploved.

Cultural Areas

The consultant report on Pinelands historic and cultural resources (Sinton,
1280} recommends that a three-month study be made to describe the study units
identified in the consuitant report as fully as poessible in order to evalyate needs for
historic and cultural preservation. Alsp recommended is a3 revision of the
subregion, cultural and ethnic groups, historic land use, and cultural rescurces maps
to rectify boundaries and sites, using the public review process and continuing
research efferts. Further research should describe more accurately the relation-
ships between people and their resource base during the course of an annual cvcle.
In order to understand cultural, social, economic, and family relationships in the
Pinelands, historic research is needed. Additional gultural recommendations are
discussed in the preceding section an Archaeological/Historic/Architectural Areas.

Besource Production Areas

Agricultural Lands

No future research needs have been noted for agricultural lands.

Timber Production Areas

According to the forestry report to the Pinelands Commission (N.J. Dept. of
Environmental Protection, Bureau of Forest Management, 1930), a complete forest
resource inventory should be conducted for the Pinelands. A farest type suitability
map aiso should be prepared. [t is also recommended that existing inseci and



disease monltoring programs be continued, and that all harvest activities be
monitored and documented.

Mineral Extraction Areas

Extraction areas are sometimes used as iandfills, cften without regard to
environmental affects. Betz, Converse and Murdock (1980} recommend that
landiills be surveyed for effects on water quality, particularly landfills located in
upper reaches of watersheds.

Natural Hazard Critical Areas

Fire Hazard Areas

The consuitant dealing with fire safety in the Pinslands (N.J. Dept. of
Environmental Protection, Bureau of Fire Management, !980) recommends that
prescribed burning areas and fire hazard areas be mapped.

Flood Prone Areas

Completion of mapping for all waterways is recommended for flood prone
areas.

Critical Air Areas

The air quality consultant recommends designation of the entire Preservation
Area as a Class [ air quality area. Currently, Brigantine National Wildlife Refuge
15 the only Class I air quality area in the Finelands.

Studies of the effects of ozone on vegetation and of acid rain on Pinelands
flora and fauna should provide information useful for management decisions
mvolving air quality.
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State and Federal Critical Area Programs

Critical environmental areas are a reflection of issues of critical environ-
mental concern. The issues are identified with specific geographic areas and the
resolution of the issues are the management strategies applied to the critical
areas, A federal or state program's goals, policies, and implementation strategies
dictate the critical environmental issues addressed which, in turn, are the basis for
the program's critical areas selection process. The environmental issues addressed
by some programs are specific and the result is a {ocus on one type of ¢ritical area.
Other programs address a bread range of environmental issues and their sejection
pracess considers a variety of critical area types. )

Federal pregrams which address critical areas are specific in their focus,
The National Flood Insurance Program of the Department of Housing and Urban
Development is concerned with development In flood hazard areas. Localities are
required to implement land use controls {or flood prone areas.

The Coastal Zone Management Act of 1972 is concerned with various types of
¢ritical areas contained within coastal areas. A component of a state's coastal
Zone management plan is the identification of areas for preservation or restoration
based upon conservation, recreational, ecological, and aesthetic values. It is each
state's responsibility to define what constitutes these values and to identify critical
areas.

The proposed National Land Use Pelicy and Planning Assistance Act of 1973
was specifically concerned with the selection of a variety of critical areas for the
purpose of land use planning by Individual states. Although the Act was not passed,
its definition of critical areas and its emphasis on the resolution of critical
environmental issues have been influential in the design of state land use planning
programs. The proposed National Land Use Policy and Planning Assistance Act
states that "areas of critical envircnmental concern™ are areas where "uncontrolled
or incompatible development could result in damage to the environment, life ar
property, or the long term public interest which is of more than local significance.”
Such areas would include:

l. "Fragile or historic lands where uncontrolled or incompatible develop-
ment ¢ould result in irreversible damage to important historic, cultural,
scientific, or aesthetic values orf natural systems which are of more than
local significance, such lands to include shorelands or rivers, lakes, and
streams; rare or valuable ecosystems and geological formations; signifi-
cant wildlife habitats: and unigue scenic or historic areas;

2. Matural hazard lands where uncontrolled or incempatible development
could unreasonably endanger life and property, such lands te include
flood plains, and areas frequently subject to weather disasters, areas of
unstable geological, ice, or snow formations, and areas with high seismic
or volcanic activityy

3. Renewable resource lands where uncontrolled or incompatible develop-
ment which results in the loss or reduction of continued long-range
productivity could endanger future water, food, and fiber requirements
of more than local concern, such lands to mclude watershed lands,



aquifers and aquifer recharge areas, significant agricultural and grazing
lands, and forest lands; and,

&,  Such additional afeas as the State determines to be of critical environ-
mental concern”

Some states have established programs to identify a broad range of critical
environmental areas. Although work on various components of the program may
occur in different state agencies, a lead agency typically has the responsibility for
administering the program, assembling the data, and recommending land manage-
ment strategies, Critical area programs are essential to a state's comprehensive
land use planning efforts and they assist in directing regional growth patterns away
from Inappropriate areas.

The specificity of a state's definition of a critical area depends on its
implementation needs. Some programs are shaped around broad policy statements,
and important classes of areas ?e.g., wetlands, historic sites, flood prone areas,
etc.) may be simply iisted. More specific programs may further classify critical
areas (e.g,, types of wetlands), ascribe goals and uses related to these areas,
develop management policies, and delineate the areas on maps. The most specific
programs rank each area according to its degree of criticality, and priority areas
are ldentified for either acquisition or regulation.

The initial step in the selection of critical areas is to define the term
"critical areas." The State of Maine established a register of critical areas which
gre:

..'areas containing or potentially containing plant and animal life or geologic
features worthy of preservation In their natural condition, or other natural
features of significant scenic, scientific or historic value and areas which are
significantly affected by, or have a significant effect upon, existing or
proposed major dfvelﬂpments which tend to generate substantial development
or urbanizatjon,"

Minnesota's Critical Areas Act of 1973 directs its Environmental Quality
Council to identify the following types of areas:

1. "An area significantly affected by, or having a significant effect upan,
an existing or proposed majer government development which 1s intended
to serve substantial numbers of persons beyond the vicinity in which the
development is located and which tends to generate substantial develop-
ment or urbanization.

2.  An area containing or having a significant tmpact upon historical,
natural, sclentific, or cuitural resources or reglonal or statewide impor-
tance."

The Florida Environmental Land and Water Management Act of 1972 de-
scribes “areas of critical state concern” as:

1. "An area containing, or having a significant impact upon environmental,
A a & & aslg P
historical, natural, or archaeological resources of regional or statewids
importance; or



2.

An area significantly affected by, or having a significant effect upon, an
existing proposed major public facility or other area of major public
investment; ar

A proposed area of major development potential, which may include a
proposed siie of a new community, designated in a state land develop-
rment plan."”

California's Office of Planning and Research has defined "areas of statewide
interest" as areas with the following characteristics:

L.

4.

"They provide an essential resource base for the state's economy
{changes in their use may be irreversible ar might adversely affect the
health, safety, or well-being of the tota! citizerry of the State);

They provide a rare or unique environment with resources attractive to
people from various parts of the state;

They provide unique cultural or scientific assets that are characteristic
of the state: and,

They contain natural hazards of varying degrees of intensny."j

California defines "areas of statewide critical concern' as a subset of areas
aof statewide interest. These greas are;

~Mthreatened by immediate changes in land use, are of high value for food
and fiber production, are vital to the survival of certain life forms, are the
superlatives of their Kind, or are of an immeéﬂiate and severe hazardous
nature t¢ the welfare of the people of the state

From the various definitions of critical environmentzl areas, different
categories of areas common to critical area programs can be jdentified. The
following is a listing of jhese categories {some of which overlap} and factors
relevant to their selection.

L.

Natural Wildlife Habitat Areas are areas essential to the preservation of
either game species or unigue, rare or endangered species. These areas
provide food, shelter, and breeding areas. They may be areas where
animals seasonally concentrate {e.g., deer yards, migratory stop-over
areas, aquatic spawning areas, and nesting areas for birds), The size of
the area must be large enough to fulfill the species needs. It is
important that the area is inherently stable. In general, an area is more
likely to be stable if it contains a high diversity of flora and fauna.
Additienally, a greater variety of animal species is associated with a
diversity of vegetation types. The uses of these areas will vary
according to the wiidlife. Habitats of endangered species may have to
be strictly protected while recreational hunting would be allowed in
areas supporting game species.

Natural Ecological Areas are concerned with ecosystem units which are
gither superlative examples of their type or areas that perform a vital
function in maintaining the ecological integrity and environmental



18.

quality of a larger regien. Additionally, they may be an impartant
component in man's life support system,

Scientific Areas are areas of geological interest or areas which present
ecological processes warranting study. Most of these areas have been
studied, and they can be identified by experts within the local academic
cornmunity.  Scarcity on regional, state and national levels is an
important [actor,

Wilderness Recreation Areas are isolated tracts of land that are large
enough to support recreational activities {e.g., campling, hiking, canoe-
ing, etc.). Isolated wilderness areas in close proximity to population
centers are the mest valuable.

Scenic Areas contain natural features of sufficient aesthetic quality to
warrant their preservation, There is no clear method for determining
aesthetic gquality; its assessment is subjective. Some methods attempt to
survey the public's values of various landscapes and geological forma-
tions, while other methods review such factors as vegetative type,
compesition and texture, typography and geographic features. The
scarcity and location of these areas is often an important consideration.

Historic, Archaeolegical, Cultural Areas are sites which are important to
the heritage of the 5tate or nation. These areas may contain structures
ar artifacts, or they may be associated with an important historic event.
The sites may be considered by archaeclogists as likely to yield impor-
tant information. These areas are listed by state historical and heritage
agencies or societies, although most of these organizations do not rate
the sites according to their importance.

Agricultural Lands refer to areas used for crop production and sylvicul-
ture, The primary reason for including these Jands is based on the belief
that the private market is unable to inCorporate long term or future
agricultural demands. Soils for agriculture and forest for timber
production are renewable resources when properly managed; however,
development of these areas may cause irreversible damage to the
resources. Soll productivity {generally based on the Socil Conservation
Service's Soil Classes 1, II, and, where applicable, specialty crops) and the
availability of water are the factors important for crop production.
State Agriculture Departments have agriculture production yield figures,
and the U.5. Forest Service maintains a forest grawth potential rating
system to determine timber production areas. Proximity to popuiation
centers or access o transportation routes may also be a factor.

Water Quality Areas ensure the maintenance of sources of high quality
water, These areas are generally aquifer recharge areas, headwaters,
and wetlands that functions as a natural filter for surface waters.

Mineral Extraction Areas contain sufficient quantities of high quality
minerals to warrant their protection from development which would
exclude the possibility of extraction.

Flood Prone Areas are identified on the basis of the frequency of
flooding. They may be either flood plain areas adjacent toc rivers or
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13,

coastal areas within the hurricane zone. The U.5. Gealogical Survey can
be used to identify the frequency of flooding in these areas.

Fire Hazard Areas are areas identified by the U.5. Forest Service and
state wilafire management agencies as being particularly susceptible to
forest fires. The important factors are the type and quantity of fuel
accumulation and weather.

Geological Hazard Areas are characterized by a high frequency of earth-
quake shaking, landslides, fault displacements, subsidence, or severe
erosion.

Air Pollution Areas require restraints on air pollution emissions due to
periods of poor vertical air mixing and the subsequent entrapment of
poliuting substances. Topographic features and meteroclogical conditions
are the impoertant factors in identifying these areas,

These types of ¢ritical areas fit inte three classes of critical areas: fragile
natural or historic areas (Nos. [-8}, resource production areas (7-9), and natural
hazard areas (10-12). California's Summary Report, Environmental Goals and
Policy describes these three classes of critical areas as:

L.

3,

These natural areas which are pleasant to behold, afford us opportunities
to observe pature's processes, provide us opportunities for recreation and
pursuit af outdoer activities or provide us with material for study in
order to gain a better understanding of the world in which we live. Such
areas are designated "Scenic, Scientific, Educational and Recreational
Resource Areas;"

Areas which provide us with the raw materials necessary to maintain our
economy; such areas are called "Resource Production Areas;" and

Areas (and natural phenomenon) which threagen our lives and property;
such areas are designated "Hazardous Areas,"

Each type of critical area contains valuable resources worthy of praservation.
The Wisconsin Critical Resources information Program {CRIP) selects critical
areas on the basts of the significant resources they contain, CRIF applies the term
"eritical™ to geagra%hlcally defined areas within which one or more significant
resources are found.” Specific values are attributed to these significant resources
and, hence, to critical areas.

A significant natural or cultural resource is ejther one that:

1.

{s recognized as being valuable by a substantial proportion of the

regional, state, or pational population in terms of one or more of the

following values:

a. economic (monetary value) -- for example, commercial forests

b. physical health value -- for example, uncontaminated ground water
for drinking

c. safety value — for example, flood storage provided by wetlands

d. recreation value -- for example, lakes

e, aesthetic value -- for example, architecturally significant structures

A5



f.  psychological/philosophical value -- for example, the prevention of
extinction of endangered animal species

g. research value -- for example, the study of ecological relationships
in wetlands

h. education value -— for example, historical events as reflected by
historical buildings;

and the supply of which is or will be scarce relative to the regional,

state, or national demand due to either inherent scarcity or to degrada-
rion or depietion by the action of man: or,

2. Is not necessarily recognized as being valuable by a substantial propor-
tion of the population, but does appear to be an integral component of

the life Suppart system of man based upan expert analysis of existing
evidence.”

CRIFP classifies resources as natural or cultural, as follows:

I.  Natural Resources
A, Abiotic
1. Hydroiegic
a. Surface Water
(1} Lakes
(2} Streams
b. Ground Water
2. Lithologic
a. Physiography
b. Unconsolidated Earth Materials
{1} Soil
(2} Unconsolidated Non-Metallic Mineral Depos:ts
3. cClimatic
a. A
B. Biotic
I. Botanic (vegetation)
2. Zoologic (wildlife)
I, Cultural Resources
A. Archeological Sites
B. Historical Sites
C. Architectural 3ites 1
D. Contemporary Jites
(A further description of CRIP's delineation of resources is found at the
end of this appendix.)

At this stage in critical areas identification, critical areas have been defined
and broad classes of critical areas have been identified on the basis of their
inherent environmental values and the intrinsic value of the resources that these
areas contain. Some critical area programs go further by ranking critical areas
accarding to their degree of critically on the basis of various criteria, some of
which are factors not directly related to the areas' inherent environmental
qualities. The criteria related to an area's inherent qualities are closely associated
with the factors listed for each of the [} different types of critical areas.
However, the criteria are more detailed and they differ for each pregram. Some



examples of criteria employed by various programs are contained at the end of this

appendix.

The following criteria and considerations, which are not directly related to an
area's inherent quality, are employed by some programs to assess an area's degree
of criticality.

L.

2.

Relative abundance refers to the uniqueness and scarcity of the re-
sources within the critical area on regional, state, and national levels.

The types of critical areas in the state and their immediate relevance to
citizen needs is an attempt to ensure that the critical areas selected are
percelved as reasonable by the public, Some types of critical areas {e.g.,
agricultural lands, areas containing game species for hunting, recreation-
al areas, etc.) may be more valued by the citizens of the region or state
than other critical areas. Additionally, the protection of other areas
(e.g., aguifer recharge areas} may be essential for public health reasons.

Areas of greater-than-focal concemn are areas where benefits are derived
by a substantial number of people outside of the region. Such areas may
include historic sites, recreational wilderness areas, or scientific areas.

The cost of maintaining an area is important in terms of acquisition
strategies. [t is easier 1o manage one Jarge tract of land than it is to
manage a number of small plots. An area may be easler to manage if it
is contiguous to an area aiready publicly ewned. The cost of purchasing
an are¢a and related maintenance costs are factors that are considered in
acquisition programs.

Sensitivity of an area to alteration or destruction focuses on the ecolo-
gical fragility and vunerability of a critical area. In some areas
incompatible development may result in the irreversible loss of species,
habitats, prime agricultural soils, high quality water, or other sensitive
resources. A variation is some programs' emphasis on protecting certain
areas for present and future generations. The result Is similar: ecologi-
cally fragile areas and areas with scarce resources are preserved.

Degree of threat from incompatible development is the necessary corol-
lary to the previous consideration. Location is generally the key factor,
l.e., is the critical area in the "path of development," Some areas {e.g.,
scenic and recreational areas) may be viewed as more valuable if they
are in close proximity to population centers.

Adequacy of existing controls refers to how the area is presently  man-
aged, current regulations applicable to the area, and ownership. In
general, local governments have not employed land use controls which
are adequate to protect critical areas, particularly when an area
provides substantial benefits to people ocutside the government's

boundaries. Ownership is important because, in the absence of
regulations, it determines how an area is managed. In general, critical
areas in public ownership are more likely to be protected.

The above considerations are the basis for prioritizing critical areas. For
example, California's Summary Report: Environmental Geoals and Policy, states




that the relative criticality of a resource area (from not critical to very critical) is
based on such factors as resource quality and siza, lccatﬁw cost of maintenance,
degree of threat, and degree of present ar future scarcity.

It is important to assign levels of criticality to specific areas. The concept

of critical areas is diluted if the areas are not prioritized, particularly if a large
percentage of a state's lands are designated as critical. Programs are limited as to
the amount of areas they can acquire of regulate, and by ranking critical areas
programs can focus their efforts on specific areas of special value.

Thus far general considerations used by various critical areas programs in the
selection of critical areas have been discussed. Although the specific steps differ
for each program, the major components of these programs have been outlined in a
study of critical areas programs by the Smithsonian Institute. The outline follows.

A. Program Prerequisites

{1} Research to define the purpose, goals, and objectives of the
inventory program,

{2} Assessment of the status of current environmental resources inven-
tory programs at all levels.

{3) Definition of primary uses and users of inventory information.

(4) Consideration of alternative general approaches (the blanket and
sample area methods) and selection of an alternative.

(5} Research to select the formats for data collection, information
handling, and mapping.

{£) Research to adopt or develop criteria, where needed,
{7) Development of guidelines for inventory procedure or operation and
specifications for data collection for use in the administration of

the program.

(8) Development or selection of lists of factors to be inventoried and
classification schemes to be used.

(9) Determination of required staffing and facilities,
(10} Provisions for public participation, including timing and duration.
B. Identification and assessment of sources of data, information, and maps.

(1) Survey, by information categories, the agencies, individuals, and
publications that are sources,

(2} Assessment of adequacy of existing sources to meet the goals of the
inventary. .



C. Strategy for retrieving data and information.
{1} Procedure for obtaining publications and maps.

{2} Methods and procedures for communjcations and interaction with
data sources.

D. Collection, organization, and compilation of data and informatian,
{1} Organization scheme of inventory library.
{2) Collection and storage of raw information,

{3) Selection of manual or computerized formats for compilation,
including descriptive, statistical, and mapped information,

(&) Adaption and adoption for inventory use,
E. Storage of data.
{1} Selection of manual and/for automatic techniques.
(2) Use of manual techniques, including card files and hand-drawn maps.
{3) Use of automated techniques, including comprehensive information
systems, cataloging files, and computer mapping; saurce af informa-
tion on system design, development, and management.
F. Retrieval, display, and diffusion of data.
{1) Provisions for user access to stored information, including files and
maps, and computer programming considerations when automated

storage is used.

{2) Provisions for technigques for displaying or publishing written and
graphic Infermation.,

{3} Provisions for technigues for making information available to agen-
cies, organizations, and the public.

G.  Updating the inventory.

(1} Accommeodation of new information submitted by external sources
or ¢ollectad by program staff,

(2) Use of continual versus periodic updating and selection of tech-
nlgues.

(3} Possible provisions for updating in the 1fj:u-mat of docurnents for
public distribution and related scheduling,.

Three additional aspects of a program's selection of critical areas need to be
discussed. They are inventory methods, procedures {or ranking, and the delineation
of ¢ritical areas,



There are two inventory methods: the blanket approach and the priority area
approach. The blanket approach attempts to inventory and screen the entire state
or region jn terms of a set of criteria. This comprehensive approach requires a
massive amount of information and it is very diufficult to implement, particularly
within the time and financial constraints placed on most programs. Additionally,
accurate data is often unavailable.

The priority approach only investigatas areas that have been nominated by
experts or by existing programs. This approach narrows the areas to be inventor-

ied, although certain areas which may meet the program's criteria will be excluded
f they are not nominated,

As noted earlier, a ranking system, by focusing attention to priority critical
areas, lends credibility to the designation of critical areas. Critical areas are
selected on the basis of various criteria with which they are associated. A single
criterion may not be viewed as especially important; however, due to the inter-
related nature of many of the criteria, rarely is one eriterion found isolated from
others. The majority of the areas inventoried will be associated with a variety of
Criteria.

There are a number of methods for ranking critical areas. The simplest is to
assign an equal value to each criterion and to sum up the number of criteria
associated with each area. Critical areas are ranked according to the number of
zriteria with which they are associated.

Another method Is to attempt to rate the degree to which an area satisfies a
particular criterion, For example, a criterion might be acceptable water quality
within streams. Since there are degrees to which this criterion can be satisfied
(from fair to exceilent water quality}, a range of numerical values can be assigned
to different levels of degree, The ranking of a critical area would correspond to
the summation of the numerical values assigned to the different levels of the
criteria associated with that area.

Qther ranking methods assign different values to each criterion according to
its refative importance. For example, ¢riterion A may be assigned a value of five
and criterion B may be assigned a value of two Iif A is viewed as more important
than B. Again, a summation of values will rank each critical area,

Some methods combine the above two methods. The degree to which
criterion A is satisifed may be rated as one to four (from fair to excellent), and A
may also be assigned a weighted importance factor of five. A critical area which
satisfies criterion A to a excellent degree will receive a score of four multiplied by
the weighted value of five for an overal]l value of twenty. Again, a surnmation of
rating values received from the associated criteria determines an area's total
value,

Many ranking methods are sufficiently complex that an understanding as to
why a particular area (s ranked becomes virtually impoessible, In view of the
problems and hidden assumptions incorporated into any ranking method, this
complexity is unacceptable.

Most ranking methods employ an ordinal scaling method which yields a
ranking on the basis of relative importance. The interval between each integer
does not correspond to an egqual change in magnitude of importance. A criterion



assigned a value of six is relatively more important than a criterion with a value of
three, but it would be inaccurate to state that the former is twice as important as
the latter. Furthermore, "translating the result (of an ordinal scaling method} back
inte a meamngful statement reflecuing the condition of the real woerld Is not
p;:smble (yithout implicitly inputting more Iinformation or making arbitrary
chojces."

Seme methods attempt to empioy an interval scale for rating criteria, These
methods assign values within a specific range {e.g. one to ten) to each criterion.
The Interval between each ceonsecutive integer reflects an equal change in
magnitude of importance. In this case, a criterion assigned a value of six is viewed
35 twice as important as one assigned a value of three. [t is essential that the basis
for assigning values is clear, and it must be recognized that such a method is
dependent upen the expertise and subjective judgments of those rating the criteria,
Furthermore, it is very difficult for an interval scaling method to function properly
if it becomes too complex. The consideration of a vast number of criteria and
some mathematical manipulations may invalidate the method. The latter may
occur if the value of a criterion 15 used as a weighted importance factor and :s
multiplied to the value representing the degree to which the criterion is satisfied
(as described above).

It is important to recognize that ranking methods are employed as a means to
produce a differentlation between factors on the basis of relative importance. A
sufficient degree of differentiation designed to yield a workable distribution of
vazlues is desired; but this is necessarily a balance between convenience and
realism. Ranking systems incorporate trade-offs between factors, all of which may
be deemed as important. Furthermore, It 15 conceivable that a particularly
important criterion gccurs in relative isolation from others, so that areas to which
it is exclusively asscciated may be consistently ranked low. An example may be
the habitat for an endangered species fourd in areas with few other associated
criteria,

There are additional potential problems with ranking methods. 3Some criteria
may conflict with others. This usually occurs when different uses are asscclrated
with different types of <riteria and critical areas. For example, the recreational
uses of a wilderness may destroy the habitats for certain endangered species. All
ranking methods should recogrize the uses implied with each criterion, and
conflicts should be avoided. Unfortunately, some methods combine criteria which
are inherently incompatible, The converse of this problem is the fact that some
¢criteria combine in a synergistic manner, and a simple summation of values dees
not account for this synergism.

Same criteria {e.g., those related to scenic values} are hased almost wholly on
subjective judgements. These criteria may be best treated in a descriptive manner
which is zpplied to the evaluation of a critical area separately from the ranking
process. Also, it is necessary to check the results of ranking methods to see if they
conform with knowledgeable "gestalt” judgements.

In short, ranking methods can be viewed In terms of (1} the scope of factors
considered and their assigned values, (2) the extent of the mathematical manipula-
tions employed, and {3} the extent to which value judgements, assumptions, and
conflicts are "hidden” within the ranking process.

A-11



The delineation of critical areas on maps must be precise enough to satisfy
the program's implementation requirements. The initial mapping <f nominated
areas must be refined by on-site investigations to confirm the status of the
resources and to determine accurate boundaries. If aequisition or regulatory
control measures are 1o be implemented, public hearings will be necessary. This is
particularly important since often local governrients will have the responsibility
for regulating critical areas.

Summary of New Jersey Programs
Relevant to Critical Area Identification

Currently a critical areas program--the Heritage Program--is being devel-
oped for New Jersev. The available data on natural and cultural resources is
collected by different agencies for different reasons; but, until the formalization
of the Heritage Program, there will be no coordinated effort to apply the data
towards a comprehensive selection of a critical environmental area.

The goal of the Heritage Prograrm, which is a part of the New Jersey
Department of Environmental Pretection's (DEP) Office of Green Acres, is to
preserve significant natural and cultural resources, "Natural heritage resources
can refer to features such as botanic and zoologic species, their habitats, geologic
features and natural scenic landscapes, (while) cultura} heritage resources can be
structures or objects which are notable f?g their architectural or historic value,
archaeological sites, or scenic landscapes.”

To achieve its geoal, the Heritage Program intends to accomplish the
following:

1) Inventory resources, gathering data from existing studies, remote sensing
techniques, and field surveying

2} QOrganize resource information in a more efficient way so that it can be
used for determining significant resources;

3} Evaluate the importance of New Jersey's resources and find the best
ways to protect them: and,

4) Commit preservation efforts o the most significant areas in the most
effective and economical way.

Presently, the Heritage Program is in its initial developmental stage and it is
beginning a LANDSAT demonstration project designed to provide an inventory of
land cover within the Great Egg Harbor watershed,

There are a number of existing programs with which the Heritage Program
will ¢oordinate to gather information and analyze areas. The Office of Green
Acres offers the following programs: the Natural Areas System, Wild and Scenic
Rivers System, New Jersey Trails System, the Lands Trust Program, an acquisition
program, and a tax exemption pregram. Once the Heritage Program is formalized,
the Natural Areas System and the Wild and Scenic Systern, as well as the Historic
Preservation Program under the Office of Cultural and Environmental Review, will
become adjuncts to the Heritage Program.



The purpose of the Natural Areas System s to identify and preserve
representative, unique, rare, and endangered habitats, natural communities, eco-
systems, spec:es, geologic features and other relevant natural characteristics of
the State. At present, the program has desighated 38 areas, all of which are on
state owned lands, About 200 additional areas are being considered for inclusion on
a Natural Areas Register for which ownership is not a consideration.

The purpose of the Wild and Scenic Rivers System Is to preserve rivers and
adjacent lands which possess outstanding scenic, recreation, geologic, aquartic
communities, historic, and cultural characteristics of outstanding value.

The Lands Trust Program accepts donated lands which will be included in
Green Acres' various programs, The tax exemption program is for conservation
groups which preserve and maintain areas in their natural state, while Green Acres'
acquisition program is respensible for acquiring lands for inclusion in their
DrOgrams,

The Green Acres Program has also published a Statewide Comprehensive
Qutdoor Recreation Plan (SCORP} which serves as a basis for making decisions
concerning open space and recreation and thereby qualifies New Jersey for
continued participation in the Federal Land and Water Conservation Fund Program.
In preparing SCORP, Green Acres pursued coerdination with numeraus relevant
state and federal agencies.

Additional state agencies are involved in the identification of critical areas.
The New Jersey DEP's Office of Coastal Zone Management identifies Geographic
Areas of Particular Concern, Naminated Areas of Particular Concern and Areas of
Special Interest. Historic preservation efforts are coordinated by the Office of
Cultural and Environmental Review under its Historic Preservation Program. The
Office of Flood Plain Management in the Division of Water Resources identifies
flood prone areas, DEP's Division of Parks and Forests identifies fire hazard areas
and specimen trees, and provides the administration of the state's parks and
forests. Parks and Forests also cooperates in an advisory capacity with the Qffice
of Green Acres through its Natural Areas Council. DEP's Division of Fish, Game
and Wildlife has identifiled the habitats of varipus species, including seasonal
concentration areas, rare and endangered species' habitats, and breeding and
spawning areas, The New Jersey Conservation Foundation identifies natural areas
which are important to preserve. The Department of Community Affairs, in the
Division of 5tate and Regional Planning, conducts projects analyzing development
pressures and their predictive effect on environmentally sensitive areas. Finally,
varigus publications have been gprepared (e.g., the SCORP Plan, the Ceastal
Management Strategy Plan, and the 3outh Jersey Resource Conservation and
Deveioprment Area Plan) which provide an inventory of resources and identify
environmentatly sensitive areas.

It is the goal of the Heritage Program to cocrdinate with these and other
relevant organizations for the purposes of previding a central source of information
and for preserving significant resources in environmentally sensitive areas.
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PUBLIC PARTICIPATION WORKSHOPS

At three public meetings, residents of three different areas of the Pinelands
participated In workshops where they were asked to describe what elements they
felt were essential to the existing character of the Pinelands, what criteria should
be used In the selection of ecclogically critical areas, and how criteria should be
ranked in order of importance to maintain the Pinelands essential character.

The public meetings were held at Burlington County College {(March &, 1980},
Atlantic Community Collage (March 7, 1980), and the Manchester Township
Municipal Bullding {March 11, 19800

The objectives of these three regional meetings were:

1} To acguaint the public with the land planning work currently being done 1o
help maintain the character of the Pinelands,

2] To gain information on what people value in the way of resources, and
what people feel 15 essential for maintaining the integrity of the Pine-
lands.

3} To solicit nomunations for sites which are potential critical areas.

The information gained from these meetings is heipful in setting priorities for
the protection and acquisition of lands and resources In the Pinelands.

The meetings were crganized into five sections:

Discussion of the Pinelands planning process.

Public forum to sclicit recommendations,

Discussion and definition of criteria for ecological critical areas.
Criteria ranking of ecolegical critical areas by the public.
Scenic area survey.

LA = ol ) e
oow a0 #

Michael Bolan, of the Pinelands Commission planning staff, opened the
meetings with an explanation of the meeting goals, and a short discussion of the
National Parks and Recreation Act of 1372 and the New Jersey Pinelands
Protection Act. Me went on to describe how ¢ritical areas {it into the Comprehen-
sive Management Planning process. He further described on a map the boundaries
of the Pinelands National Reserve, Pinelands Praeservation Area, Critical Area (for
on-5ite sewage disposal) and Federal Project Review Area, and Pinelands Protec-
tion Area.

After this discussion, Mr. Bolan opened the meeting into a public forum,
asking the participants to describe "what they felt were the specific elements
which made up the essential character of the Pinelands." At the first Public
Participation Workshop, which was held at the Burlington County Coilege, this
partion of the meeting was conducted in small discussion groups, in which at least
one member of the Pinelands Commission staff or a staff member of Rogers,
Golden & Halpern was present. People were encouraged to discuss what they felt
was important to the essential character of the Pinelands and to nominate sites to
be considered as potential critical areas. In the other Publie Participation
Workshops, the public's opinions and recommendations were elicited without



breaiking into small groups.

The audience was asked to speak freely.

Earch

statement was recorded and compiled into a list of elements, which is shown below.

Essential Character of the Pinelands

Atlantic County

-

.Gﬂ:-lﬂ‘\kn&\.dl\]'—‘

9.
1,
1.
12.
L3,
L.
13,
16,
17,
18,
15.
20,
21,

pine trees

huckleberry

sandy soils, no grass

potable water

surface water quality—cedar swamps
passive recreation opportunity—hiking, birdwatching
wilderness character

people of the Pinelands

water quality--threatened by toxic chemicals
non-degradation of water guality
ghost towns

histary of Pinelands

cranberry bogs

blueberry production

forestry, forest products

vegetable craops

dryness, fire

low density, rural residential patterns
wild|ife, fish

all wetlands

total ecosystem, 115 interrelationships

Manchester Township

-

-
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8.
15,
20.
2l.
22,
23.

clear, pure water

cedar swamps

blue skies

unique flora and fauna

wildlife habitat

sand and gravel pits

streams and waterways

fragility and sensitivity to disturbance
large areas of uninterrupted forest

. fire ecology
. historic sites

hunting and fishing oppaortunities

. human ecclogy

. Cranberry, blueberry industries
. hiking on sand roads

. home af the Jersey devil

cangeing

sand pits

Pine Barrens treefrog
abandoned railroad
archaeologic digs
unconsolidated geology
unsuitability for farming

B-2



24,
23.
26,
27,
28,
29,
30.
3L

stunted forests

gathering

ganger of nuclear power

diversity of habitat

low density population

high porosity soils, poor A horizon
diverse social groups

seasonal high water table

The list of elements which make up the Pinelands' essential character was
very similar for each workshop and they included many of the elements contalined
in both the National Parks and Recreation Act of 1978, and the New Jersey
Finelands Protection Act. The people attending the workshops were dquite
knowledgeable about the Pinelands, its culture, and its resources.

The participants were next asked to recommend specific sites or areas that
should be protected, The list of nominations is shown below,

Most Important Places to Preserve

Atlantic County Meeting

1.

-
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Mullica River; Egg Harbor River; Rancocas Creek, in parts; Wading
River; Batona Trail; entire watersheds; Oswego River, Cedar Creek, Mill
Creek

Plains, Pygmie forest

All Floodplains

Lawer branches of Nescochague Creek, Batsto River, Sieeper Branch
Bass River 5tate Forest

Headwater areas

Egg Harbor--area along Rt 30 between Hammonton and Egg Harbor City
State and Federal rare and sndangered plants and animals

Corridor between northern and southern forests

Gravelly Run—>5-6 miles aast of Egg Harbor City

Stephens Craek

Manchester Township Meeting

Site proposed for high density housing, Jackson Township
Wetland south of Coventry Road

Cedar Creek basin

Burrs Mill Branch

East & West Plains

Webbs Mill Brook both sides Rt, 539

Sim Place

Oswego River

Toms River--upper reaches and floodplain

Land between Lower Bank and Wading River-—Mullica River
Wading River

Pasadena—abandoned terra cotta mines--Lebanon State Forest

. Sections of Roosevelt City

Weils Mills, Cold Brook
Entire Mill Creek, Stafford forge
Headwaters of Pinelands rivers



17. Mary Ann Forge--at Mt. Misery

18, Forked River Mountsing

19. Cedar and Pine stand below Dover Forge
20. Double Trouble area

21. Keswick

22, Hrstorical trails

23, Coon Hill--near Chatsworth

24, Koster—Green Dank and Crowleytown
25. Whitesbog--Lebanon State Forest

26, McDonald's Branch—-Lebanon State Forest
27. Lebanon Lake

28. Green Bank--along Muilica River

29. Lower Bank--along Mullica River

Finally, the public was asked to share any other concerns or [ssues they
wished to bring to our attention. These concerns included, among others, the fear
of a conspiracy to hold land for "big money" entrepreneurs; the taking issue; the
fear of not being allowed to pass down accumulated wealth to succeeding
generations; environmental degradation; and "undesirables" using the area for drug
abuse and other anti-social activities. The lists recorded at the meetings are
shown below,

Other issues and Concerns

Atlantic County Meeting

pressure of recreation on fragile resource

conservation vs. preservation

proper management of natural resources

growth areas--suitable sites

promotion of forestry industry

landfiils accepting urban wastes; influence, intrusion on Pinelands from
putside

-
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Manchester Township Meeting

abandoned excavation sites

dirt bikes--damage to woods in whoele ¢ritical area

trash disposal in woods

problem of enforcement, arm for management (ref. to 2, 3, 5)
all off-road vehicles

- interference with hiking

- fire hazard

- noise

- impact on wildlife and sightings

- damage to forest

&. registration of all O.T.V., other controls, stronger frespass [aws
7.  buffer along Rt. 70
3

g
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intrusion of transmission and pipelines
. reduction of development opportunities under moratorium
18. taking issue
11. economic implications of Act; municipal level
12. wvisual barrier of natural vegetation to shield development
[3. landfills--tmpact on groundwater



14, miles 33,8-77 in Ocean County--Roadside maintenance Rt. 70

15. park rangers needed; municipalities cannot aiford, so coordinate with
county, State

16, compensation for reduced aptions

17, control of drug culture

L3, land purchase opportunities for appropriate technology and their practi-
tioners {incantives to move here)

19. maintenance of native vegetation; exclude exotic species, including grass

20. junk storage in yards--state incentives to remove

2l. impact of Atlantic City casinos, housing

22, development pressure in Lacey Twp,

23, proper management for fire ecology in all forests

24, damage to champion trees

Following the public forum, John Rogers, of Rogers, Golden & Halpern,
explained the definition of critical areas and the grouping of areas into four
classes: Ecological, Perceptual and Cultural, Resource Production, and Natural
Hazard, Each person was given a handout which explained in detail the definition,
criteria, and sources of critical areas, (A sample handout is included at the end of
this appendix.)

After the critical areas definitions were described, Mr, Rogers explained the
sources of criteria and critical areas nominations. He explained that the emphasis
of this workshop was placed on ecological critical areas because both acts
emphasize that maintaining the "ecological integrity of the Pinelands" is of
paramount importance.

The public was next asked to take part in @ process of assigning ranks and
impaortance values to criteria for ecological critical areas, and ranking selected
examples of critical areas in their region from highest to [owest priority for
protection., The exact procedure for this process [s described below.

Before beginning the ranking process, Jeff Deis, of Rogers, Golden &
Halpern, explained the definition and principles behind each criterion the public
was asked to consider. The participants were next asked if they wanted to add or
subtract any criteria. Finally, Mr. Rogers led them through each step of the
ranking procedure, Each person was given a handout which contained the
definitions of all the criteria, the procedure for ranking ecological critical areas,
an example of the form they were asked to fill in, and additional forms and a map
for formally nominatirg ¢ritical areas and for making comments.

After the forms weres completed and the critical areas were ranked, the
names and locations of the specific areas which had been ranked were apnounced.
All the forms were collected at the end of the meeting. Information from the
forms was analyzed and used in the ranking of ecological critical areas. For a
more detailed description of the data apalysis and ranking procedure, see the
saction in the report entitled "Ranking Ecological Critical Areas."

Fublic nominations for critical areas were also received from the nomination
forms included in the public workshop handouts, from letters, and from personal
contacts. A list of nominations that were not acquired from the public forum
during the workshop follows.
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Additional Ecological Critical Areas Nominations from the Pubiic

Apple Pie Huli

Area between Rt. 54 and Pinelands boundary

Area between His, 50, 322, and 40

Area between 347 and Ridgeway Boulevard

Area %etween Seoy Place and Chatsworth-Tabernacle Rd., Rt. 583, and Southpark

d.

Area between Wrangle Brook, Ocean County Air Park, and Rt, 530 in Berkeley
Township

Atlantic City Reservaoir

Atsion--botanical area

Bamber Lake

Bear Swamp--near Red Lion Circle

Bear Swamp Creek

Block 6208, Lot 26, Medford Township

Block 1149, Lot 3, Vineland

Blue Hole

Bog & wetland—Carranza Rd. near Hampton Gate, adjoining Wharton State Forest

Bucks Bog

Bull Creek

Builtown Bogs

Burrs Miil

Butterworths Bogs--Butterworth and Bozarthtown Eds

Calico

Calico Ridge

Chatsworth Lake and tributaries

Curry Pond--near Johnson Place off Sooy Place Road

Dennis Creek area

Dover Forge--Setween Lacey Road, Dover Road, and Garden State Parkway

East Plains

Evens Bridge—Rt, 563 south of Jenkins

Forked River--below Toms River estuary

Friendship

Friendship Bogs

Friendship Creek—South Branch Rancocas Creek

Forge--off Burrs Miil and Retreat Roads

Goose Pond—below Chatsworth

Goose Pond--near Tabernacle on Rt. 532

Great Bay area

Greenwood Forest

Grouse Meadows--Jones Mill

Hampton Forge

Hampton Gate

Harris Station

Harrisville

Highway vegetation buffers

Holgate

[sland Beach State Park

Kennedy Pond—Colliers Mill Wildlife Management Area

Lacey Township--west of Garden State Parkway

Lake Fred—5tockton State College

Lakehurst

Leeds Point

B-&



Makepeace Heservoir Area

Manahawk:in—headwaters

Manurmusk:in River

\artha Pond—Oswego River Natural Area

Mays Landing Area

McGuire Air Force Base

New Egypt—bog near farmers market off Monmouth Road

North Branch Forked River

Qceanville Bog

Oxycoccus Bogs--above Manahawkin Lake

Palsley

Paradise--cedar swamp and bog off Rt. 72

Penn State Forest--white cedar stands, Stevenson Rd. and Rt. 72
Penny Pot

Pine Barrens

Pine Plains

Pygmie Forest--east side of Rt. 539

Retreat

Smithville Inn area

Springers Brook--Wharton tract

Seuthold '

Tuckerton Trail—undeveloped sections

Upper Great Egg Harbor River--watershed northwest of Lake Lenape
Webbs Mull

West Jersey Cranberry Meadows

West Plains

Westacunk Creek--including tributaries to Stafferd Forge
Wildlife preserve--Manchester Boulevard, Crastwood Village area
Woodland Township

B-7



APPENDIX C

ECOLOGICAL CRITICAL AREA DATA SHEETS
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Cedar Creek
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Cooper River
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Crosswicks Creek
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Forked River
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Great Bay/Little Bay
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Great Egg Harbor Bay
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Hammonton Creek
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Little Egg Harbor - Cedar Run
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Little Egg Harbor -~ Tuckerton Creek
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Lower Great Egg Harbor River
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Lower Great Egg Harbor River (cont'd.)
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Lower Mullica River
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North Branch Rancocas Creek (cont'd.)
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South Branch Rancocas Creek (cont'd.)
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Toms River {cont'd.)
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Upper Great Egg Harbor River (cont'd.)
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Wading River (cont’'d.)
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GLOSSARY

Areas of scientific interest and research. Areas which are important for research.
Data have been collected from these areas, and their preservation is necessary so
that jong term trends or changes from comparative studies can be detected without
interference from changes due to development. McDonald's Branch watershed {on
the North Branch of the Rancocas River) and the Atlantic Goose Ponds are two
such areas.

Biological Communities. The assemblage of living organisms in a prescribed area
or habitat.

Breeding Areas--Nesting, Spawning. These are seasonal breeding areas for fish and
birds. Large concentrations of waterfow! bresed in the marshes within the
Pinelands region, and four migratory fish—blueback herring. American shad, striped
bass and alewife--ascend Pinelands streams to spawn in the spring. Additionally.
amphibians concentrate in wetlands to breed. Also included are areas that have a
high diversity of birds during the breeding seasor.

Community Diversity. The number of different species in a community and
proportion of each to the total community population. High numbers of species
occurring in relatively agual numbers means high diversity.

Criteria. Standards for making distinctions or choices,

Critical Areas. Geographic argas which contain one or more significant natural or
cultural resources that could be degraded or lost as a result of uncontrolled or
Incompatible development; and natural hazard areas in which incompatible devei-
opment may result in the loss of life or property.

Critical Areas Classes.

Ecological Critical Areas
Perceptual and Cultural Critical Aresas
- Scenic Areas
- Recreation Areas
- Archaeoclogical/Historical/Architectural Areas
- Cultural Areas
Resource Production Critical Areas
- Agricultural Lands
~ Timber Production Areas
« Mineral Extraction Areas
Natural Hazard Critical Areas
- Fire Hazard Areas
- Flood Prone Areas
- Critical Air Areas,

Diversity of vegetation types within a given area. Eight natural vegetation types
exist within the Pinelands. They are: pine-oak forests, cak-pine forests, hardwood
swamps, cedar swamps, pitch pine lowlands, bogs, inland marshes, and coastal



marshes. This criterion is satisfied f at least five of these naturai vegetation
types are found within a watershed sub-drainage basin.

Ecological. Of the relationships among living organisms and elements of theur
environment.

Ecologically Critical Areas. Geographic areas which contain one or more signifi-
cant natural resources that could be degraded or last as a resutt of uncontrolled or
incompatible development,

Ecosystem. A biplogical system in which plants, animals, and environmental
factors are related to each other and in turn affected by interactions.

Estuary. A water passage where the tides meet fresh water currents,

Ethnic Enclave. Ethnic or racial groups that have settled in a geographic area and
have remained without dispersing to other areas, keeping their culture intact.

Factors. Topics of concern (e.g., groundwater, plants, animalsh

Flood plains (flood hazard areas, flood prone areas).  Low-lying areas of land,
adjacent 1o streams or rivers or in coastal areas, which are periodically covered by
floods. Floeding may occur frequently ar on the average of only once in 100 years
or mare,

Genetic Exchange o Gene Flow Exchange. The exchange of genetic material
between organisms in reproduction that leads to variations in offspring traits.

Habitat. The place in which a biolegical community, a population, or one plant or
animal lives.

Headwater. Headwaters are the beginning portions of a river system In which
surface waters initially flow. They are more fragile and vulnerable to pollution
that the mainstream portion of the river. They are important for the protection of
the river system's water quality and for the reproduction of aguatic species. Sub-
drainage areas contairing bogs along with drainage areas in the upper reaches of
the stream were mapped.

Hydrology. The study of the properties , distribution, and effects of water on the
earth's surface, in soil, and underlying rocks and in the atmosphere.

Linkage or Corridor. Areas linking areas which are preserved in their natural state.
The corridars created by linking natural areas together are aleng a north/south axis
and, in some watersheds, from the upland areas of headwaters down to the
estuarine portions of streams or rivers, These corridors are important in providing
genetic continuity between populations of a species so that reproductive exchange
can occur. Without such linkages, populations would be isolated, and eventually
their adaptive capacity and viability would decrease due to a lack of genetic
variability. Within the Pinelands these areas would link tracts of publicly owned
lands.

Migratory Stopover Areas. Certain areas, particularly shoreline areas, serve as
resting and feeding areas for birds flying north or south during migration, These
areas, which are important to the Atlantic migratory flyway, have been identified.



Nationally endangered and threatened animal species. Two species on the National

endangered and threatened species list, the bald eagle and the peregrine falcon, are
found in the Pinelands.

Nationally proposed or under review plant or animal species.  The Pine Barrens
treefrog is the only species within the Pinelands which meets the criterion of a
nationally proposed or under review species.

Natural and Cultural Resources. Resources classified as natural or cultural are as
follows; .
Natural Resources
Abigtic aelaments
air
water
zoil
Biotic elements
individuals
species
populations
cammunities
Abilotic and biotic efements combined
habitats
2Casysiems
Cultural Resources
ecological sites
historical sites
sites of value to the local human community's way of life,

Oldest, largest, or exceptional individuals. Olidest, largest, or exceptional
individuals refers specifically to champion trees; that is, old trees which have
grown ta an exceptionally large size. 5ix such trees have been identified in the
Pinelands,

Outliers, disjuncts or relict species. Some plants and animals at the limits of their
ranges may occur as isolated populations separated from the main population
distribution of their species. These populations are referred to as disjuncts or
outliers, Sometimes disjunct populations are remnants of a distribution that was
more widespread in the past. 3uch remnant populations are referred to as relicts.
Exarnples of these species are the Pyxie moss, curly grass fern, and the bog turtle.

Overwintering concentrations, Large numbers of waterfowl concentrate in the
marshes of the Pinelands in the winter. Alsg, deer congregate in sheltered lowland
areas. The winter congregating areas for waterfowl and deer have been located
and mapped,

Population. Groups of individuals of any one kind of plant or animal sharing a
common gene pool

Pristine agquatic communities. Freshwater streams that are relatively free from
man's disturbances and contain aquatic species characteristic of the Pinelands.
such as the Wading River, are considered pr:stine aquatic communittes. In order to
properly protect the aguatic communities, the watershed that contains the stream
1s the unit which is mapped.



Representative vegetation types. Areas areas which contain high quality examples
of the eight natural vegetation types--pine-pak, oak-pine, hardwood swamps, cedar
swamps, pitch pine lowlands, bogs, inland marshes and coastal marshes.

Restricted and endemic species. The extreme case of a relict species. A popula-
tion isciated for a long period can develop so differently that it becomes a separate
species genetically distinct from the species from which it originated. Two plant
species, Pickerings morning glory and sand myrtle, are endemic te the Pinelands.
Two other plants are found only in the Pinelands and in Delaware, They are the
blazing star and Knieskern's beakrush.

Significant resources. Natural or cultural resources that are identified as being
necessary to maintaining the essential character and integrity of the existing
Pinelands environment.

Species at the limits of their range—North, South, East, West, A plant or animal
species can be found distributed over a specific area. This area is the species’
range. Populations of species living at the edges of their range are functioning at
the limits of their adaptive capacities, and they are valuable for research study.
The Pinelands is unusual in that many species reach either the northern or southern
limits of their range there. Such species include the corn snake, the Pine Barrens
treefrog, and broom crowberry,

State endangered, threatened, declining or undetermined piant or animal species.
Examples of animal species on this [ist are the osprey, least tern, common tern,
and the great biue heron. Known nesting and breeding sites of these species have
been ident:fied and mapped. Examples of plant species are the broom crowberry,
Southern yellow orchid, and the New Jersey rush. Locations of recently recorded
sitings have been mapped.

Unique or exceptional ecosystem. An ecosystem unit which has outstanding char-
acteristics (e.g., pine plains and regenerating cedar swamp areas),

Yegetation type. A distinctive group of species which may be expected to grow

naturally together in more or less the sare population proportions under particular
habitat conditions.

Glossary-4
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