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PREFACE

When studying the natural environment an underlying presumption is
that all things are interrelated. No system, process, or object in nature
is totally self-contained or unchanging. With this proposition in mind,
a data gathering program was developed for a natural areas inventory. This
study is designed to provide field data gathered by qualified field personnel

on specific upland natural areas as an information base for planning and
managenent decisions.

The Maryland Uplands Natural Areas Study Volume I describes the scope,
objectives and methodologies of the natural areas inventory of Maryland's
coastal zone. The data parameters used in the inventory as well as the
potential users and the uses of the data are discussed. A special effort
was made to describe in detail the processes and considerations relating
to aquatic buffer zomes. It is through the hydrologic processes that upland
natural areas are most directly related to coastal aquatic environments,

The discussion of buffer zones in this volume provides detail necessary to
understand the natural processes in these zones and to allow delineation of
aquatic buffer zones. Included in Volume I is a discussion of the rationale
behind the choice of parameters inventoried and the techniques used in the
natural areas inventory. A discussion of how areas might be evaluated for
specified uses or relative quality is also part of this volume.

Volume II of this study is a field notebook for field surveyors as
developed for inventorying Maryland's Eastern Shore. The field notebook
describes the methods and techniques for data collection and explains how
the data should be encoded onto data forms. The field survey is being
carried out in two phases with the Eastern Shore inventory being completed
during the summer of 1975. The Western Shore inventory will be carried out
during the summer of 1976.

A volume of computer print-outs containing data on each inventoried
natural area maps of site locations will be available following the completion
of the field survey and the computer storage of the data. Data relevant to
each natural area are formatted for easy comprehension and can be made
accessible through the use of photo-copying for selective distribution.
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INTRODUCTION

Pursuant to the Coastal Zone Management Act of 1972 (Federal Register,
November 29, 1973), the State of Maryland is completing a Natural Areas
Inventory for use in the "designation of areas of particular concern"
(section 305 (b) (3) Coastal Zone Management Act). This Natural Areas
Inventory concentrates on relatively undisturbed inland areas including
streams, forests and non-tidal wetlands such as bogs, marshes, ponds,

and wooded swamps. This study, a part of the Natural Areas Inventory, is
restricted to Maryland's Eastern Shore.

-

The purpose of this study is to provide both objective and descriptive
data on identified potential natural areas. This information will be used
to (1) describe and evaluate the inherent value of an area as a natural

ecological unit and to (2) ascertain the value of specific areas for certain
compatible uses.

""Natural areas' can be defined many ways. Two studies in Maryland
have produced definitions similar to each other. A Smithsonian Institute
study (1974a) defines a natural area as "an area of land or water where
natural ecosystem processes operate relatively undisturbed and where nat-
ural biological communities, their interactions, structures and functions
can be studied". This definition is very similar to that of the Wisconsin

Scientific Areas Preservation Council definition (1973), wherein "scientific
areas are natural areas'.

A second study, by the Maryland Department of State Planning (1968),
uses a broader definition of natural areas. They are "areas where, at
present, natural processes predominate and are not significantly influenced
by either deliberate manipulation or accidental interference by man".

Because the potential uses of these areas go beyond scientific research
and education, the second, broader definition was adopted for this study.

(1) This definition of natural areas is not meant to imply that a
natural area 1s automatically considered an area of particular concern.
(2) As part of this study each of the natural areas sampled will be evaluated
as to its uniqueness, use potential and degree of disturbance. (3) A natural
area which is sensitive to impacts or is scarce, or which contains unusual
or unique features may be an area of particular concern. (4) This study will

aid in determining criteria for identifying those natural areas which are of
particular concern.



Vegetated land and balanced aquatic systems in a natural state have
a variety of potential uses ranging from buffer zones and recreation areas
to sites for sewage disposal or residential communities. But the impact
of development on the enviromment often involves long~term, serious changes
in natural systems. Many functions or uses of the natural environment
require the existence of undisturbed forests, wetlands, old fields and other
natural features. Section 305(b)(2) of the Coastal Zone Management Act ‘
requires that the State define what comstitutes permissible land and water
uses within the Coastal Zone which have direct and significant impact on
coastal waters. In addition, Section 305(b)(5) requires the State to
develop "broad guidelines on priority of uses in particular areas including
specifically those uses of lowest priority'". Rules and regulations
published pursuant to the Act indicate that the broad guidelines to be
developed are to be closely tied with the requirements of 305(b)(2) and
(3) which deals with areas of particular concern and permissible uses.
This study is part of the process for developing these guidelines.

One of the major purposes of a Natural Areas Inventory is to provide
data on sites for State agencies and departments which regulate or acquire
land for particular uses. The usefulness of a study such as this depends
on (1) the level of detail of the information for a particular function or
use, and (2) the ease with which the information can be acquired, retrieved,
and used. The level of detail and comprehensiveness needed and the uses to
which natural areas might be put were determined through interviews with
personnel in agencies of the Department of Natural Resources. During these
interviews parameters related to natural areas which would convey useful
information to these agencies were determined.

This study also developed a format for information storage and a system
for easily retrieving, displaying and manipulating resource information. The
system developed is compatible with the Department of State Planning's MAGI
computer system.

It is not the aim of this study to develop an objective ranking system
for evaluating natural areas for particular uses or for relative degrees of
quality. Rather, agencies in the Department of Natural Resources, separately
or collectively, will develop a ranking system for natural areas to identify
the uses they deem to be permissible. As part of their responsibilities, these
agencies must develop a means for identifying areas of particular concern
within natural areas, develop a method and rationale for ascribing relative
significance (ranking) to coastal areas, and map those areas of particular
concern to the State.

Many states have begun or completed Natural Area Inventories. The
scope and depth of these studies varies. The merits of Maryland's study
are that 1) all parameters were predetermined and selected according to their
utility in evaluating natural areas for specified uses or relative quality,
or according to other data needs of agencies, 2) the data are easily quantified
and the survey technique readily replicated, 3) candidate natural areas were
extensively field surveyed, 4) sites were visited for the purpose of validating
all secondary sources of information, and 5) data forms were checked for
completeness prior to computer storage of the data. In the past, many natural
areas studies have lacked one or more of these merits. Several have had to
resort to only compiling existing sources of information which are sometimes
outdated or questionable.
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This study was not able to survey all existing upland natural areas. An
initial 1ist of natural areas thought to be of interest, scarcity, or critical
importance was used for field study. The list was developed from interviews
with expert or knowledgeable people and from questionnaires, scientific studies
and site field notes. To expand the initial 1list of sites, field surveyors
interviewed knowledgeable local citizens and local agency personnel (e.g., county
foresters) to find additional sites. Areas which could be important to this
study may have been overlooked. However, the data collection forms and the
computer format used provide the flexibility for adding sites. It is recommended
that State personnel use these data forms when visiting new sites. A program
could be developed by the Department of Natural Resources to inventory all

remaining undeveloped areas during the course of an agency's routine field
activities.

The data assembled for each site includes geology, hydrology, soils,
vegetation structure and floristics, wildlife, ownership, zoning, area size,
and other parameters, Field surveys collected data on vegetation floristics
and structure, slope, area size, presence of wildlife, type of water body,
type of water bottom material, depth of waterbody and the presence of unique,
interesting and other natural features. Information or data recorded but not
field surveyed came from sources such as county soil surveys, zoning maps,
State geology maps, and personal interviews. Items of interest obtained in
interviews or from reports but not actually seen by the field staff were
recorded as having been acquired from a secondary source, with the source noted.
Time and the scope of this project precluded the use of such rigorous or time
consuming field tasks as laying quadrats or taking detailed bird censuses. A
role of this study is to collect base data that may be used in selecting a site
for a particular use (see "Potential Uses"). After selection a more detailed
site analysis will have to be carried out in order to ensure the site is
appropriate for the proposed use.

A common organizational problem is that data are often fragmented among
several departments or agencies, few of which have centralized data centers.
Maryland's Department of State Planning is now in the process of developing
such a centralized system. This study will bring together natural areas
data for decision makers.

0f necessity, decisions are often based on incomplete or minimal information
about the quantity and quality of resources. In many instances, needed data have

' never been collected or are so old that they are no longer valid. This study is

intended to fill part of this data need.

It 1s important that those using the information generated by this study
realize the assumptions which went into its development.

It was assumed that:

1. The natural areas identified for study contain the majority of
the unique, interesting, unusual, or critical areas in Maryland's
Coastal Plain,

2. From interviews with data users and from an analysis of their needs
it is possible to establish a tailored data gathering and storage
system to fit specific agency needs.



3. To be useful for decisions, descriptive information needs to be

_ replicable and complete, but not highly technical.

Subjective data can be collected objectively and uniformly from
person to person when properly trained.

Data can be collected at one time by one person and then
ranked and evaluated by another person later.

A data collection system can be devised to minimize
differences between survey personnel, allowing for uni-
form data collection.

OBJECTIVES

The purpose of this study is to provide both objective and descriptive
data on identified natural areas. This information will be used to (1) de-
scribe and evaluate the inherent value of an area as a natural ecological
unit and to (2) ascertain the value of specific areas for certain compatible
uses. The emphasis of this study is field survey, data collection, and pre-

liminary

evaluation.

The study's objectives are:

1.

To develop a bibliography of references on the vegetation
and wildlife communities of Maryland's Coastal Zome.

To determine environmental parameters routinely used by
agencies or personnel in analyzing the importance and
environmental significance of specifc areas.

To select from among the parameters those which could be
inventoried as part of a natural areas study.

To record previously undocumented information pertaining
to specified undeveloped areas.

To review aerial photography of all specified natural area
sites. '

To identify the parameters and techniques most useful in
achieving the goals of this study.

To develop an uncomplicated, flexible and efficient sam-
pling method to collect and summarize large quantities of

field data.

To develop a flexible system for describing the mosaic of

‘plant communities, site types and wildlife in the region.
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10.

11.

12.

To develop comprehensive field data collection forms for
use in recording information which has a format compatible
with current State computer storage.

To prepare a list of materials needed for field sampling

and develop a strategy for completing the sampling proce-
dure.

To develop a preliminary data evaluation technique which
is flexible, versatile, uncomplicated and which provides
both subjective and objective analyses. The evaluation
technique should be versatile enough to be used in evalua-
ting such topics as natural quality and use potential

by selective choice and re-ranking of parameters.

To prepare a general description and graphic presentation,
for educational purposes, of plant communities in the
Coastal Plain.



STUDY DEVELOPMENT

In designing this data gathering program, the following considerations
were included.

1. Site Selection
Aerial photography review

2. Parameter determination
a) Users and their data needs
b) Potential data uses
c) Parameters (Objective)
d) Parameters (Derived)
3. Existing data base
4. Field survey procedure

5. Data format and use of computers

6. Evaluation

SITE SELECTION

The natural areas selected as candidates for field investigation were
chosen by Coastal Zone Management Program personnel using secondary sources
and their personal knowledge of sites along streams and shorelines. These
latter areas are of importance to aquatic systems and are of particular in-
terest to the Coastal Zone Management Program. The secondary sources in-

clude:

1.

Catalogue of Natural Areas in Maryland. Department of
State Planning, August, 1968. (Updated).

Survey of the Ecologically Important Natural Area of the

Chesapeake Bay Reglon. Smithsonian Center for Natural Areas,
1974,

Bibliographic references, Department of State Planning,
card file of sites obtained from search of publications
on related topics.

Environmental inventory questionnaires. Department of
State Planning pamphlet, July, 1973.

Big Tree Champions of Maryland. Maryland Forest Service,
Department of Natural Resources, 1973.

Wetlands in Maryland. Department of State Planning,
Department of Natural Resources, Department of Economic
and Community Development, September, 1973.



STUDY DEVELOPMENT

The flow=-diagram below illustrates the processes involved in the develop-
ment and execution of this project, as explained in the following pages.

Figure 1
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7. Areas delineated by Grace Bush, Johns Hopkins Univer-
sity, as being of botanical interest, 1975.

8. Atlantic Coastal Plain Critical Areas Study. U.S. De-
partment of the Interior.

9. Bird nesting sites. Bernard Holla, Wildlife Administra-
tion, 1974. (Unpublished).

10. Department of Natural Resources Eastern Shore Study.
Jackson, 1973.

The areas satisfying the criteria included in these reports are those
which are included in at least one of the following:

1. Areas which have unusual or interesting natural features
meriting protection by the state or local government.
These natural features might consist of:

a. Natural habitats supporting unique wildlife
population or a species whose range is 1li-
mited in the state or whose numbers are so
limited as to warrant special consideration.

b. Natural areas possessing unique features such
as:

1. Sandy beaches or sand dunes.

2. Bluffs having unusual exposed geologic
strata or offering vistas. '

3. Scarps.

4, Inland rivers having wild character, pro-
fuse blooming flora, unusual floral
communities, or mature, regenerating
forests.

5. Forest communities at a species range
limit such as bald cypress, laurel oak,
loblolly pine or overcup oak.

6. Endangered forest species such as chest-
nut or elm,

7. Trees which are currently national or

state champions and trees over 200
years old.

2. Areas which are crucial to an ecological system and should be pro-
tected from inappropriate development or use. Such areas may not

readily support development or may contain hazards to public health
and safety. This category might include:

a. Streamside forests which buffer aquatic systems from up~-

land contaminations such as silt, bacteria, and toxic
chemicals.

b. Low wetlands which support many wildlife species, and
perform such useful functions as water filtration, flood-

water storage, and nutrient assimilation.

8



3. Areas which can be considered to contain a primary state resource.
These areas include:

a. Natural wildlife habits of high productivity.
b. -Primary forest production areas.
c. Areas of exceptional scenic quality.

4, State owned lands

Field personnel interviewed people contacted prior to the field survey,
who had knowledge of sites. Additional sites discovered through the inter-
views were added to the field survey list if they met any of the preceding
criteria. If candidate natural areas were visited but did not meet the cri-
teria they were not surveyed. Sites which were reported but could not be
found or no longer existed were recorded as such.

AERTAL PHOTOGRAPHY REVIEW

Aerial photographs are a valuable tool in successful field surveying.
Aerial photographs allow field personnel to locate and orient themselves
in the field. At the same time, photos allow field personnel to distinguish

between different land and vegetation types and permit them to calculate
acreage,

The field survey file for each candidate natural area included a photo
copy of a 1:20,000 or 1:15,840 scale black and white aerial photograph.
Budgetary constraints precluded the purchasing of actual photos for field
use. The copies were used to delineate the boundaries of the natural areas
and provide the base information for mapping each natural area. These maps
are on file with the Coastal Zone Management Program and are filed by nat-
ural area number (See Appendix A for natural area numbering system).

PARAMETER DETERMINATION

POTENTIAL USERS

"An initial step in this study was to identify potential data users in
State government and their specific information needs.

The data requirements of planners at all levels of government are re-
lated to the types of programs with which they are involved. Each program

has data needs which can be met, in part or in whole, by a well-conceived
data-gathering process.

The planned users of the inventory data, those with a continuing and
timely need, are state agencies and departments with both functional and
regulatory responsibilities. So that data gathering could commence with a
clear understanding of how the data was going to be used, DNR personnel and
state and local planners were interviewed. At the same time, knowledgeable
people and experts in related fields were interviewed about data needs so
as to make the study as broad based as possible. (See Table 1).



Table 1.

PEOPLE

INTERVIEWED

Wildlife

Nick Carter
Bernard Holla

Chandler Robbins

Craig Ten Broeck

Francis Golet

Geology

Randy Kerhin

Vegetation

Grace Brush
James Burtis

State Planning

John Antenucci

Recreation

William Kramer
Kenneth Ropp
Lewis Rudasill

Environmental Services

Lee Jaslow

Coastal Zone Management

Thomas Chaney

William Jackson

Earl Bradley
Soil

Bruce Nichols

Natural Areas Studies

Thomas Siccama
Harold Erickson

Fisheries Administration
Wildlife Administration
Ornithologist

Wildlife Administration
Department of Forestry and
Wildlife Management
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In this way, data users were involved in the design of the informa-
tion system. From an analysis of the data users' needs it is possible to
establish the functions, scope, and assumptions of the inventory program
and establish a basis for selecting the methods and techniques for actually
conducting the inventory and communicating the resulting information.

As a result of interviews and a literature search the essential and
desirable parameters for the natural area inventory were determined.
Table 2 is a list of the parameters which were found to be important to
this study. It also indicates those parameters felt by individuals in each
agency to represent data needs relevant to their management responsibilities.
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A study such as this one is not an end in itself, but part of a series
of ongoing actions related to information collection and updating in order
to improve the quality of information available for decision making.

Similarly, this study is not a self-contained tool for decision making.
To assess the importance of resource areas in meeting particular needs and to
assess threats to these areas, data other than that gathered by this study is
needed. For example, information on economic resource demands or demographic
characteristics must be weighed with natural data in decision making.

Within the context of this study, where additional information may be
needed to make more sophisticated or comprehensive evaluations, this need
was noted according to the particular use.

Those parameters which will be useful for evaluations are listed with

each potential use. The parameters are discussed in detail in the section
on Parameters, following the section on Potential Uses.
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POTENTIAL USES

The potential uses to which the collected data may be put cover a
broad range of activities. These uses include:

Forest wildlife management
Wetland wildlife management
Forest hunting

Wetland hunting

Active recreation

Passive recreation
Commercial forestry
Champion trees

Fisheries

Scientific research
Education

This list of potential uses is not all-inclusive, rather it includes
only the potential uses which were determined to be most relevant to éxist-
ing programs and agencies.

Wildlife

The potential uses of natural areas, as related to the programs of
the Wildlife Administration, are for hunting and wildlife management of
forests and wetlands.

Wildlife depends upon plants for food and cover. Animal protection
through preservation of habitats maintains ecological cycles, preserves
genetic diversity, and insures both game and non-game wildlife populations
for recreational activities.

The increasing numbers of people who hunt, trap or simply watch wild-
life, coupled with diminishing habitats for wildlife production pose a
major problem for Maryland's Wildlife Administration. The Administration
has three major responsibilities: (1) to provide a public recreational"
opportunity for consumptive users of wildlife, (2) to provide public rec~
reational opportunity for non-consumptive users of wildlife; and (3) to
control the impacts of human activities so as to guarantee that the survi-
val requirements of all wildlife species are met in the state (MDNR, Wild-
life Administration, 1975).

The last decade has seen a great increase in public interest and in-
volvement in outdoor activities, especially wildlife related recreatiom.
The statewide number of licensed hunters continues to increase at about
4,37 per year. The growth in licensed hunters, according to the Wildlife
Administration, is projected to increase approximately 2.77 times faster
than the annual rate of population increase in the state between 1975 and
1985 (MDNR, Wildlife Administration, 1975).
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With increasing development, the number of projects requiring environ-
mental impact statement review and/or comments regarding their impact on
wildlife is expected to increase from approximately 250 in 1969 to a pro-
jected 600 in 1975. (MDNR, Wildlife Aministration, 1975).

"In general, the nature of wildlife recreation and, consequently, the
Administration's focus, will shift from largely wildlife management to a
greater emphasis on non-consumptive uses of wildlife." (MDNR, Wildlife
Administration, 1975).

Wildlife Management

Parameters for evaluation include:
Forest:
Size of Area (acres)
Forest Type (e.g., loblolly pine-oak)
Average DBH for Dominant Trees
Percent cover of Dominant Trees
Reproduction of Dominant Trees
Understory Trees (% cover)
Shrubs (% cover)
Herbs (% cover)
Distance of Water Body
Type of Water Body
Size of Water Body
Bottom Material (e.g., peat, muck, silt, sand)
Percent of 5-10 Acre Openings
Presence of Seasonal Concentration of Wildlife
Contiguous Land Use
Disturbance
Species (citations)
Species Sighted
Presence of Dens or Nests
Security
Ownership
Natural Integrity

Wetlands:

Site Type (e.g., upland isolated)
Wetland Class (e.g., shrub swamp)
Vegetation Interspersion (e.g., pattern)
Size '

Cover Type (e.g., % cover by pattern)
Surrounding Land Use (e.g., agriculture, residential)
Disturbance

Aquatic Buffer Zone

Security

Ownership

Natural Integrity
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The Wildlife Administration has established a non-game program because
it recognizes the tremendous growth of non-consumptive recreation, particu-
larly nature study and birdwatching. 1In Maryland, over $13 million was spent
in 1971 for wildlife enjoyment on such things as the purchase of bird feeders,
supplies, and visits to the zoo. Over 304,000 households participated in
these activities (Environmental Research Group, 1974). Wildlife management
for non-game species is a major goal of the state. (MDNR, Wildlife Adm., 1975.)

Forests and upland old-fields provide resources for many animal species.
Only a small portion is available for wildlife management. The acquisition
of wildlife areas and assisting owners of private wildlife areas are major
interests of the Wildlife Administration. (MDNR, Wildlife Adm., 1975.)

According to many ecologists, wetlands are the most valuable wildlife
habitat. Wildlife diversity is usually higher in bottomlands than uplands
because (1) the growth of food plants depends upon the availability and
abundance of nutrients, nutrients are relatively abundant in bottomlands
and alluvium (Jahn and Hunt, 1964) and (2) a regional water table permits
the flow of nutrients through surficial geologic deposits which maintains
a relatively constant water level. Upland wetlands may not be as diverse
because perched water tables are associated with greater water level fluc-
tuation, lower nutrient levels, and less diverse vegetation than regional
water tables (Golet and Larson, 1974).

Because they result from perched water table conditions, upland wet-
lands have shorter life expectancies than bottomland wetlands. Plant remains
accumulate, often under acidic conditions, and plant succession is likely to
be more rapid than in the bottomlands. : ’

Additional parameters for study might include seasonal bird data and
a harvest index. Bird census data are collected by local birdwatchers and
are now being organized by Chandler Robbins of the Patuxent Wildlife Re-
search Station. Harvest or population counts of game species are available
in the Wildlife Administration. '

In general, wildlife diversity is fostered by a highly diverse plant
community. Large areas generally provide the greatest diversity. However,
a wide distribution of smaller areas with different habitats may insure
larger and more widespread populations of animals than a few large wildlife
refuges. This is particularly important for certain non-game species
(Smithsonian, 1974a).

Interest in field trails, birdwatching, hiking and nature apprecia-~
tion has mushroomed. In an economic survey of wildlife recreation in Mary-
land it is estimated that the 2.7 million days spent on hunting by house-
holders, in Maryland in 1971 were worth almost $104 million to those house-
holds. It is also estimated "that 14.5 million days spent in wildlife en-
joyment in Maryland were worth more than $1.2 billion to the householders
in Maryland." (Environment Research Group, 1974).
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Hunting

Parameters for evaluation include:
Forest:
Size
Percent of Opening 5-10 Acres/Square Mile
Seasonal Concentration of Wildlife
Contiguous Land Use
Access to Area
Species (citations)
Species Sighted
Ownership
Vegetation Types

Wetlands:

Site Type

Wetland Class

Vegetation Interspersion
Size

Cover Type

Surrounding Land Use
Disturbance

Aquatic Buffer Zome
Seasonal Concentrations of Wildlife
Access to Area

Species (citations)
Species Sighted
Ownership

Security

In 1971, hunters spent more than $17 million on hunting activities, in-
cluding services, supplies and licenses. Over 38,000 household were in-
volved (Environmental Research Group, 1974).

The Upland and the Forest Wildlife Programs within the Wildlife Adminis-
tration are concerned with mourning doves, pheasants, quail, rabbits, wood-
cock and with wild turkey, white-tailed deer, sika deer, ruffed grouse, gray
squirrels, eastern fox squirrel, and red (pine) squirrel, respectively. The
major goal of these programs are to (1) maintain suitable habitats, (2) main-
tain populations in balance with their environment, and (3) give hunters and
others the opportunity to hunt and enjoy these species.

Dabbling ducks, diving ducks, sea ducks, geese, American coot, rail,
gallinule, and jack snipes are among the major wetland game birds. Fur-
bearers such as muskrat, nutria, beaver, and raccoon are the major mammals
trapped in wetlands. Water fowl provide about 370,000 user-days of rec-
reation to hunters, while furbearers provide about 382,500 user-days to
commercial and recreational trappers. Furbearers accounted for income in
excess of $1 million for trappers in 1972-73. 1In the state the number of
hunters is expected to increase while available habitat is expected to de-
crease. By 1980, to meet this challenge, the Wildlife Administration plans
to acquire.an additional 35,000 acres for state wildlife management and to
incrase the land available to hunting through expanded cooperative manage-—
ment agreements with private and public land holders (MDNR, Wildlife Adminis-
tration, 1975).
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This natural areas study provides site data to aid in implementing
these plans.

Additional parameters worth consideration, but not included in this
study are population counts or harvest indexes of game species and hunting
pressure in the county. This data is currently available in offices of
the Wildlife Administration.

Recreation

The Capital Programs Administration is responsible for capital improve-
ments, open space programs, shore erosion control and waterway improvements.
Land FPlanning Services 1is responsible for planning related to public lands,
and Program Open Space is responsible for the acquisition of land for ful-

filling the roles of the Department of Natural Resources, and for the develop-

ment of capital improvements on these lands. Land Planning Services and
Program Open Space will use the results of the natural areas survey to de-
termine if there are additional areas that should be added to the state sys-—
tem for protection and made available to the public for suitable outdoor
recreational uses (William Kramer, pers. comm.).

Increasing leisure time and disposable income have put pressure on rec-
reation land throughout the state. There is an increasing public need for
open space and recreational lands. At the same time, critical areas have
to be acquired to prevent their conversion to more intensive uses (MDNR
Capital Programs Administration, 1975).

The need for recreation planning is based on projected recreational de-
mands. Over 18,000 acres are to be acquired by the end of fiscal year 1981.
(MDNR, Capital Programs Administration, 1975).

Active Recreation

Parameters for evaluation includer
Size of Area (acres)
Minimum Dimension of Area
Slope (less than 15% and greater than 15%)
Soil Erodibility
Presence of Well Drained Soils
Tree-Cover
Average DBH of Canopy Trees
Number of Vegetation Types Present
Shrub Cover
Disturbance
Type of Water Body
Size of Water Body
Stream Classification (Van Duesen)
Soil Type
Access to Area
Mobility Through Area
Contiguous Land Use
Unique, Rare, Unusual Features
Visual Analysis
Ownership
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Maryland's Eastern Shore, particularly the lower Eastern Shore has well-
distributed open space and recreational areas. Although the open space is
considerable, nearly 907 of the open space acreage is in sizeable wildlife
management areas that have limited active recreational potential. Active
recreation usually includes those activities which require facilities and
developed activity areas such as ball fields.

The major consideration of sites for active recreation are that the
soils and slope permit development, that the area be of adequate size

(generally not less than 500 acres) and that it be easily accessible to
the public.

Additional considerations should include distance to population cen-
ters, recreation demands for specified uses, and water quality data.

Passive Recreation

Parameters for evaluation include:
Size of Area (acres)
Number of Vegetation Types
Rare, Unique or Unusual Features
Type of Water Body Present (e.g., lake, pond, stream)
Size of Water Body
Stream Classification
Presence of Well-Drained Soils
Vegetation Types Present
Types of Disturbance
Contiguous Land Use
Access to Area (e.g., highway, road etc. and distance to highway,
road ete.)
Mobility Through Area (e.g., thickness of understory and wetness
of soil)
Visual Analysis
Ovmership

Hiking, primitive camping, nature study, and canoeing are various forms
of "passive" recreation. These recreational activities are similar in that
the major goal in each is the enjoyment of the natural environment. Major
prerequisites for these activities are isolation and solitude. Larger areas
are necessary to furnish these conditions for a sizeable user population.

Long, relatively wild corridors could also be employed to provide solitude
and isolation.

The impacts on the environment from recreational use depend largely upon
the intensity of use and the timing of the activity with respect to biological
cycles. Hiking through an area during the breeding season, for example, may
prove very damaging to wildlife, whereas the same activity at a different
time of the year would be relatively harmless.

Birdwatchers are nearly equal in number to hunters (Allen, 1972). There-
fore, the diversity of bird species or habitats of rare species may be an in-
creasingly important consideration when choosing the uses of a particular area.
This is an instance in which wildlife management and recreation activities
have common goals which create opportunities for mutually reinforcing programs.

A parameter which was not measured by this study, but which is important
in evaluating an area for passive recreation, is water quality.
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Forest Service

Commercial Forestry

Parameters for evaluation include:
Average DBH of Dominant Trees (Stand Size Class)
Size of Area (acres)
Soil Type
Contiguous Land Use
Access to Area
Ownership
Security
Disturbance
Regeneration/Species

Maryland's commercial forest land is 46 percent of the land area in the
state, or close to 2,885,000 acres (Ferguson, 1967).

Farms account for about one-fourth of this commercial forest land —-
767,000 acres. Forest industries own about 101,000 acres. Public agencies
own 6 percent of the commercial forest land -- 189,000 acres, of which the
state owns 144,000 acres. Municipalities own 31,000 acres and Federal
agencies own 14,000 acres (Ferguson, 1967).

Many other types of owners such as businessmen and wage earners and
professional people own almost two-thirds of the commercial forest land —-

1,828,000 acres. Most of these holdings are less than 100 acres (Ferguson,
1967). .

On the southeastern shore (Somerset, Worcester, Wicomico, Dorchester

Counties) almost half of the forest area —-- 260,000 acres is commercial lob-
lolly pine forest.

Lumber production in Maryland is at a high level. Since 1933 the trend
in lumber- production has been gradually upward. Generally, the growing-stock
volume in Maryland will continue to increase annually during the next 30 years;

however, this increase will be at a continually decreasing rate (Ferguson,1967).

This natural areas study will be helpful to the Forestry Service in de-
termining areas of high timber land quality, timber size, and potential for
commercial forestry.

Champion Trees and "Tree Hall of Fame"
Parameters for evaluation include:

Trees Possibly Over 200 Years 0ld
Unusually Old Large Trees
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In the first Big Tree contest sponsored by tae American Forestry Asso-
ciation in 1940, the State of Maryland led all other states in the number of
Champion Trees. 1In 1955, when the national list was republished, Maryland
led the field with 45 champions. As a result, it has been dubbed "The Big
Tree State". Now the State of Maryland has embarked on a program of iden-
tifying trees over 200 years old for the U.S. Bicentennial celebration. The
"Tree Hall of Fame'" program intends to identify, preserve, mark and honor
these trees (Twining, 1975). Thus far, 50 trees have been nominated and
certified by State foresters. as meeting the standards.

Nearly all of these trees are oaks. The white oak is Maryland's State
tree and the Wye Oak in Talbot county, has been declared to be the finest
specimen of its species in the United States. Black and red oaks and other
hardwoods such as beech, walnut, English elm, tulip poplar, and hickories
have received certification (Jim Burtis, pers. comm., and Twining, 1975).

This study will be helpful in locating trees over 200 years old and unu-
sually large old trees.

Fisheries

Parameters for evaluation include: :
Type of Water Body (e.g., stream, pond, shrub swamp)
Percent of Water Body Shaded by Tree Cover
Disturbance
Depth of Water Body
Interspersion of Vegetation (pattern)

Aquatic Buffer Zone

Bottom Material (e.g., muck, peat, silt, sand, cobbles, gravel)
Access to Area .

"The Fisheries Administration is responsible for maintaining abundant
populations of shellfish and finfish through biologically sound management
practices; and for providing commercial and recreational opportunities
through the controlled harvest of commercial and game species".

(Fisheries
Administration, 1974).

Much of the emphasis of the Fisheries Administration programs is on
tidal waters; however, "eighty-five ponds in all geographic areas of the
state were checked for habitat condition and fish balance'". Also, in 1974,
"Maryland waters were stocked with 396,000 warm water finfish and 328,000
trout." (Fisheries Administration, 1974). Field surveys have been conducted
on seventy-two streams in eight river drainage systems to assess their im-
portance to anadromous fish species. This study will provide additional
data to the Fisheries Administration Staff.
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Scientific Research

Parameters for evaluation include:
Number of Vegetation Types
Vegetation Types
Occurrence
Previous Research Done in Area
Seasonal Concentrations of Wildlife
Rare, Unique, Unusual Features
Rare, Unusual, Unique Species
Unusual Diversity or Productivity

Natural areas serve as outdoor laboratories for ecological studies.
Competition, animal behavior, succession, disturbance, biological produc-—
tion, microclimate, and nutrient or energy cycles are among the topics
which can be studied in these areas. From a land management perspective,
studies of wildlife habitat relationships and practices for improving tim-
ber growth and yield are important. If the research topic is one highly
sensitive to disturbance the land under study must be carefully protected.

According to the United States Federal Committee on Research Natural
Areas, a research natural area is defined as:

An area where natural processes are allowed to predominate and
which is preserved for the primary purposes of research and
education . These areas may include: (a) typical or unusual
faunistic and/or floristic types, associations or other biotic
phenomena, (b) characteristics or other outstanding geologic,
pedologic, or aquatic features or processes.

Research natural areas have these objectives:

(1) To assist in the preservation of examples of all signi-
ficant natural ecosystems for comparison with those in-
fluenced by man.

(2) To provide educational and research areas for scientists

to study the ecology, successional trends, and other
aspects of the natural environment.

(3) To serve as gene pools and preserves for rare and en-
- dangered species of plants and animals. (quoted in
Smithsonian, 1974b, p. 158).

Areas which have been subject to previous or continuing research are of
particular value because historical data is available for comparison with
current and future research. Long-term trends and changes can be studied.
Data from this current inventory will be useful in college level courses,
as well as for theses and dissertations at the graduate level (Harold
Erickson, pers. comm.). It may also be of use to scientists working in
related fields (Grace Brush, pers. comm.). Any additional data parameters

needed for scientific research are dependent on the type and detail of the
particular study.
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Education

Parameters for evaluation include:
Number of Vegetation Types Present
Size (acre)
Rare, Unique, Unusual Features
Wildlife Species (citations)
Wildlife Species Sighted
Significance (e.g., local, state, national)
Occurrence
Access to Area

Natural areas are outdoor classrooms for teaching the principles of
ecology, botany, geology, conservation and land management to students of
all ages and levels of sophistication. The State's remaining natural for-
ests, wetlands, and water bodies are places wherein students and the pub-
lic can observe nature first hand. They can observe the landscape and
wildlife at different ages and stages of maturity, and see something of
the intricate and complex functionings of nature.

For school field trips, access to the area via roads and highways
and the ease of walking through an area are of prime importance, especially
where young, more adventurous and naive students are involved. Where
difficulties exist, such as wet soils or dense prickly thickets, the po-
tential use of the area is diminished. The type of vegetation community
present is also important. A floodplain forest or a swamp may be very
diverse in wildlife and plant species while a relic bald cypress swamp
is more interesting from an historic, climatic or regeneration point of
view. Where many different vegetation communities or natural features
exist in relatively close proximity, the variety of available experiences
is greatly increased over areas having a single interesting feature. Where
areas have little variety, lack unusual or unique natural features, and

are difficult to get to, the experience available may limit the frequency
of visits.

22



PARAMETERS
The parameters for which this study collected data are:

1. Objective parameters
Area size
Type of water body (Van Duesen Index)
Size of water body
Depth of water body
Bottom material
Water table depth
Distance to water body
Beach type, frontage, width
Percentage of stream shaded by trees
Well drained soils
Runoff potential
Erodibility coefficient
Soil series, type, site index.
Natural soils group
Vegetation type
Number of vegetation types present
Total vegetation cover
Trees with DBH greater than 6 inches
Trees greater than 2 feet DBH -
Trees older than 200 years
Tree cover by species
Average tree size (DBH) by species
Percent of .5 to 10 acre canopy openings in forest
Site type
Wildlife citations
Wildlife sighted
Residency, frequency, and seasonal concentration of animals
Wetland class
Vegetation interspersion
Cover type (wetland)
Dens and nests
Disturbance
Contiguous land use
Slope
Geological formation
Previous research
Ownership, current use, zoning
Rare and endangered species

2. Derived parameters . (subjective)
Access to area
Security
Visual Experience
Ease of passage
Natural integrity
Diversity
Occurrence
Wetland wildlife rating
Aquatic buffer zone
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These parameters are relevant to one or more potential uses, as discussed
in the preceding section.

Natural or critical area evaluation systems require the isolation
and docum:ntation of explicit parameters. Decision makers can then begin
to understand the relative importance of each parameter for a particular
use. The rationale behind the choice of each parameter being used in this
study is discussed and documented below.

Objective Parameters

Area Size

As a rule, "bigger is better". Generally, the larger the area the
greater the diversity of communities or species in the ecosystem. This is
chiefly due to a greater opportunity for variations in topography, vegeta-
tion, disturbance, and moisture conditions.

A minimum suitable size for particular uses is difficult to determine.
In some cases, small areas such as 0.1 acre bog may contain unique, in-
teresting and possibly endangered species of plants. On the other hand,
areas of 20-40 acres may be too small for commercial forestry purposes
(Institute of Environmental Studies, University of Wisconsin,1974). In
Delaware, twenty acre woodlands have been found to provide sufficient ha-
bitat diversity to support a high diversity of breeding bird species
(Linehon, et al., 1967). This size does not imply a "steady state" or
wilderness condition, it signifies merely that significantly more birds are
found per unit area in stands of 20 or more acres than in smaller stands.

In small, isolated areas the home-range requirements for large pre-
dators may not be met. As a result these small areas may require inter-
vention by man to prevent excessively large populations of primary her-
bivores (Smithsonian, 1974a).

Spencer (1968) indicates that for water fowl production many small
marshes (less than 100 acres) are preferable to a few larger ones. Water
fowl production probably is more closely related to shoreline length than
to wetland size, per se (Hochbaum, 1944; Weller, 1964; and Golet, 1973).
On the other hand, McGilvery (1968) considers isolated wood duck brood
areas under 10 acres of marginal value.

When considering land for the purpose of determining site suitability
for state level recreation, a minimum area of 500 acres and a minimum di-

mension of 1200 feet is considered to be adequate for a new park by the

Capital Programs Administration (Kramer and Ropp, pers. comm.).

24



For wildlife management the consideration of size is relevant with
respect to the protection of the ecosystem and meeting the home range

requirements (nestings, breeding, food, and shelter) of the species pre-
sent.

For hunting, the larger the area the greater the habitat opportunities
for game animals such as deer. Larger areas usually contain more openings
in the canopy, and less outside disturbance, therefore, the chances of en-

countering game animals are much higher (Institute of Environmental Studies,
Univ. of Wisconsin, 1974).

For educational purposes, the larger the area, the greater the diver-

sity of ecosystems, communities, and species likely to be available for
study.

Type of Water Body and Van Duesen Index

The type of water body in a natural area is an indicator of what
activities can take place there. The Capital Program Administration is
concerned with whether a water body is good for fishing, boating, swimming,
or other activities. The water body type classification used in this study
combines the freshwater wetland types of Shaw and Fredine (1956), and the

basic Van Duesen stream index (Van Duesen, 1954) with the addltlon of ocean,
bay and pond types.

Size of Water Body

The areal extent of a water body relates primarily to its potential
use in recreation. Forty acres has been suggested by the Recreation De-
partment as an approximate minimum size for active recreation (Kramer and
Ropp, pers. comm.).

The size of water body also determines its utility to resident and
migrating wildfowl. In general large, broad expanses of water are more
suitable as resting or wintering habitat, while a mixture of water areas
and upland or wetland is more suited to breeding.

Together with depth, the size of a water body determines it's suit-
ability as fish habitat and as a site for primary productivity of emergent
and submerged aquatic vegetation for wildfowl.

Depth of Water Body

The depth of a stream or pond is important in determining the types
of vegetation and animals which live there. For the purposes of the
study, though, the criterion is restricted to recreational considerations.
Water bodies less than a foot deep are not suitable for boating or water

sports, while areas which are greater than 1 foot deep generally are
suited.

Bottom Material

The bottom material is one of several features which help determine
the capacity of a watercourse or water body to support various aquatic
organisms.
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In general, large rocks or cobbles provide the greatest diversity of
habitats for fish and their primary food sources, insect larvae. As the
particle size of bottom material decreases so does the diversity and size

of aquatic habitats. Less protection is available for young fish and in-
sect larvae.

Where fine particles predominate as a coating on rocks or as a smooth
continuous bottom material, past or ongoing sedimentation is suspected.
Although streams in some types of geology (e.g., shale) are characterized
by silty bottoms, in others, sediment generated by earth moving or agri-
culture may be found, indicating a major disruption to the biotic system.
Sediment not only eliminates habitats by filling crevices, it also may
blanket rocks, roots, and twigs, making it impossible for aquatic organisms
to gain a hold. It also prevents light from penetrating to diatoms and
algae, which provide food for insect larvae.

In ponds and lakes fine particles generally predominate on the bottom.
The organic composition of the bottom is of special importance with regard
to the water body's nutrient regime as well as the biological oxygen demand
Ponds with large quantities of organic bottom ooze may have a low oxygen
level during certain seasons which restricts the species composition. Such
low oxygen levels may be due to the use of oxygen by bacteria in the de-
composition of organic detritus.

Water Table Depth

The highest level to which the soil or underlying rock material is
wholly saturated with water during the wet season marks the upper edge of
the water table. 1In certain places a perched water table may be separated
from the regional water table by a relatively dry zonme.

Depth to water table and soil drainage are apparently the two major
variables responsible for the mosaic of vegetation communities on the
Eastern Shore, according to Shreve (1910), Grace Brush (pers. comm.) and
Bruce Nichols (pers. comm.). The position of the water table greatly
affects the rate of weathering (xidation )in the soil. In temperate regions
such as Maryland's Eastern Shore, water percolates through the soil's zone
of aeration to the water table. In this upper zone organic matter is broken
down by oxidation. Where the saturated zone is near the surface soil con-

ditions may be relatively anaerobic and the breakdown of organic matter is
slowed.

The availability of soil moisture is reflected in plant distribution.
Some plants root above the water table and are capable of surviving pro-
tracted periods of drought. In other instances, though the ground may be
dry at the surface, the water table may be close enough to the surface to
be reached by plant roots. Wet ground is occupied by sycamore, birch,
willow and other species on the northern Eastern Shore and by loblolly
pine and cypress on the southern Eastern Shore. Where the water table

intercepts the ground surface, forming seeps or springs or saturated soils,
marsh-like vegetation may occur.

Due to the fluctuating nature of the ground water system, knowledge
of the depth of water table of an area is essential for management pur-
poses. Where areas are channelized or drained, the vegetation of the
area can be seriously altered. Information on water table depth is attain-
able from County Soil Surveys.
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Distance to Water Body

The distance from a natural area to a stream is an indication of its
potential value for recreation as well as its probable use by certain
wildlife species. Natural areas bisected by streams have higher wildlife
diversity and may have a higher recreational value.

Beach Type, Beach Frontage, and Beach Width

The Eastern Shore has very few beaches or public recreation facilities
which provide public access to the shore of Chesapeake Bay. In general,
there are three beach types along Chesapeake Bay - banks or bluffs, low
sloping sandy beaches without dunes, and sloping sandy beaches with dunes
(Jackson, pers. comm.). The type of beach determines to a large extent
the uses to which it can be put.

Beach frontage or the length of beach along the shore is an important
consideration for siting public beaches. Beaches greater than 1500 feet
long are priority areas for public beach sites. Generally, the widths of
beaches are small. Where beach width is greater than 20 feet, the beach
is a prime location for public recreation.

Percentage of Stream Shaded by Trees

By shading a stream, a floodplain forest stablizes water temperatures.
At the same time it provides food and nutrients to the biota within a
stream. Should the vegetation be removed and sunlight allowed to penetrate
the water, the diurnal water temperature fluctuations may raise the tempe-
rature above the tolerance of game fish (Auberton and Patrick, 1965) and
other stream organisms. When unshaded, many habitats essential to the
aquatic system are eliminated. This can have a serious effect on the
trophic relationships existing in many streams (Orser and Shure, 1972;
Vannote, 1975).

Well Drained Soils

Well drained soils, nearly free of mottling above 36 inches and
commonly of an intermediate texture, are generally good for camp sites
(Kramer and Ropp, pers. comm.). Sites with large areas of well drained
soils are good candidates for parks where other parameters meet the
Capital Program Administration's criteria for state parks.

Runoff Potential

Runoff potential is the potential of the soil to shed rainwater. A
rating system has been developed to analyze soil runoff potential
(Chiang, 1971). This runoff potential rating is based on soil catenas.
Soils are grouped in seven runoff potential categories according to in-
ternal drainage, depth,.texture and subsurface conditions. The rating
system enables hydrologists or land management persomnnel to classify
the soils hydrologically. D. and D* rated soils have the highest runoff
potential while A soils have the lowest. This system expands the Soil
Conservation Service's hydrologic soil groups, and includes relevant
soils information for hydrologically reclassifying certain soils based
on recent research.
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Erodibility Coefficilent

The erodibility coefficient* is the erosion rate per unit of erosion
index for a specific soil in continuosly cultivated fallow ground on a 9%
slope, 72.6 feet long. This factor is used by the Soil Conservation Ser-
vice in calculating the erosion from a particular soil. For land managers,
the erodibility coefficient is a good indication of the type of management
practices (i.e., retention ponds, sediment traps) which will be required to
protect adjacent areas from siltation and other damages. In buffer zones
along streams, highly erodible soils must be covered with vegetation at all
times to protect the aquatic system from sediment. Erodibility information
is available from the Soil Conservation Service for each soil series.

Soil Series

A s0il series is a group of soils developed by the same genetic combi-
nation of processes acting on the same geologic material. Its horizons have
similar differentiation characteristics and arrangement in the soil profile.
Except for the "A" horizon texture (which is used to classify soil series
into types), all soils having similar physical chemical and morphological
characteristics such as structure, texture, pH, base saturation, organic
matter content, topographic position, drainage, depth, color, parent ma-
terial and horizon thickness, characteristics and arrangement belong to the
same series (Maryland Department of State Planning, 1973).

Soil series are named for the geographic location where they were first
described. Hence such names as Pocomoke Series and Evesboro Series.

A soil type is a subdivision of the soil series based on the texture
of the upper or "A" horizon. Soil individuals belonging to the same type
have similar characteristics, as described by the soil series, as well as
the same surface texture. Soil types derive their name by adding the
surface texture description to the series name. (For example Sassafras
silt loams)

Soil types have been grouped into woodland suitability groups which
indicate suitability for growing particular species of trees. Woodland
suitability groups require similar practices for conserving soil and
moisture and have similar potential for wood crops.

The potential productivity of a soil for trees is expressed as the
gite index, which is the average height, in feet, that a specified kind
of tree growing on that soil type will reach in 50 years. This data was
not recorded in this inventory. Some of this work has been completed for
some species, e.g., loblolly pine (Soil Conservation Service, 1970b). By
knowing the vegetation, DBH, and soil type, a forester will have a good in-
sight as to the suitability of the site for timber management.

~

Natural Soils Group

A natural soils group is a classification system of the Maryland De-
partment of State Planning which groups soils by similar major properties

*The Erodibility Coefficient is the K factor in the Soil Conservation Ser-
vice's Universal Soil loss equation, E=RK(LS)CP.
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and features. The soil types of each county are grouped around six cha-
racteristics of planning interest: agriculture, productivity, erosion
susceptibility, permeability, depth to bedrock, depth to water table, and
stability. In general, the natural soil groups are arranged in order of in-
creasing limitation for most uses. The State Planning Department uses this
classification system for state planning purposes. All soils in the state
have been reclassified in this way and this data has been spatially stored
in the MAGI Computer System.

Vegetation Type

Vegetation type (e.g., oak-hickory) reflects the dominant or codomi-
nant species of a site. This information can be used for various evalua-
tions of the site. Some species have more value for commercial forestry
than others. Some vegetation types have a higher species diversity or
reflect different types of disturbance. For example, the sycamore-river
birch vegetation type is found in areas which are frequently flooded. Some
are intevesting from a historical, climatic, geographical, or regeneration
point or view, such as the bald cypress type. By knowing the vegetation
type, knowledgeable personnel in the Department of Natural Resources can
make estimates as to the suitability of the site for recreation. For
example, a mature oak-beech stand usually has a very scenic, well groomed
appearance with an open understory. Hemlock stands are very scenic but
their roots are sensitive to trampling (Fowells, 1965) therefore, active
recreation must be limited. For hunting and wildlife management, different
vegetation types support different wildlife populations.

Number of Vegetation Types Present

This parameter is a measure of habitat diversity. In general, the
more vegetation types present the greater the diversity. For recreation,
research, and education purposes, it serves as an indication of sites
providing greater varieties of species or experience opportunities.

Total Vegetation Cover

Knowing the amount of cover in each layer of vegetation (canopy, un-
derstory, shrub,and herb layer) is a prerequisite to understanding a vege-
tation community and the role it plays in the natural system.

Most planning considerations relating to noise and air pollution
abatement, climatology, runoff control and even aesthetics, speak to the
density and distribution of leaf surfaces by height, depth, and width of
vegetation (Robinette, 1972). MacArthur (1964) considers vegetation
structure in preference to floristic composition when considering bird
species diversity. Over time, vegetation structure ehanges. This change
in structure controls plant community composition either by shading out
intolerant species or by allowing more light into the community, permitting
more light tolerant plants to survive (Horn, 1971; and Cody, 1974).

When planning for future use, one must consider the present vegeta-
tion structure, the longevity of that structure, the potential uses which
can be made of that particular structure,and succeeding vegetation struc-
tures. In the short term, one must also evaluate what effects particular
events (e.g., fire, selective cutting, abandonment, and development) might
have on the structure, and evaluate the probability of these impacts
occurring and their spatial extent.
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Trees with Average DBH Greater than 6"

Recreation facility planners in the Capital Programs Administration
consider a stand of trees less than pole timber size (approximately 6"
DBH) too scrubby to warrant consideration as a recreational site. DBH,
however, is only one criterion to consider. If the area has other features
of interest or if contiguous areas meet the criterion, the stand with trees
averaging less than 6'" DBH may be included in the park.

Trees Greater than 24" DRH

01d large trees are often good den and nest sites for wildlife
(Craig Ten Broech, pers. comm.). The frequency of trees with two-foot
diameter at breast height (DBH) is a good preliminary parameter for eva-
luating sites for wildlife.

Trees Older than 200 Years

In the first Big Tree contest sponsored by the American Forestry Asso-
clation in 1940, the State of Maryland led all other states in the number
of champion trees. Again in 1955, when the national list was published,
Maryland led the field with 45 champions. As a result it has been dubbed
"The Big Tree State'. Now the State of Maryland has embarked on a program
of identifying trees over 200 years old for the Bicentennial celebration.

Tree Cover By Species

Cover is the term generally used to indicate the area cccupied by a
species, and is usually a measure of area covered by the crown or canopy
of a tree. Cover and basal area are used by many ecologists to determine
the dominant speciles (Phillips, 1956). Dominant species are those species
whose cover shades the greatest percentage of the ground surface.

By determining the amount of cover of each species, the relative den-
sity or relative frequency of the species can be determined.

Average Tree Size (average DBH by species)

Average tree diameters are estimates of the average tree size in a
atands,

Average tree diameter provides recreation personnel with information
for park siting. Larger trees may define sites with naturally open and
park-like understories which are generally more desirable for park lands.
With the other data collected in this study wildlife managers may use
free nize data in formulating a habltat description.

Percent of 5-10 Acre Canopy Openings in the Forest

"Small openings scattered throughout a forest add substantially to the
quality of the wildlife habitats because of the favorable "edge effect"
eveated, Game specien prefer the more open conditions of the forest edge
t6 those of the forest interior., A landscape with 3 to 5 percent of the
drea in openings 5 to 10 acres in size is considered to be of highest
quality for such forest wildlife. Forested regions with no openings or
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with more than 5 percent of the area in openings are considered to provide
lower quality habitat for game species'" (Institute of Environmental Studies,
Univ. of Wisconsin, 1974).

Site Type

Site type is a site description associated with vegetation based on re-
lative topographic and hydrologic conditions. Site types are useful in de-
scribing and classifying natural areas because in understanding the site
type one has an understanding of soil depth and moisture, general slope,
and water table conditions which determine the vegetation type to be found.

Wildlife Citations

The observations of local birdwatchers, naturalists, or scientists give
an indication of what animal species are likely to be found when visiting
a site. Caution should be taken in using citations not documented by
scientific research. Laymen may mistake a dog for a fox or a gray squirrel
for a Delmarva fox squirrel. Observations may no longer be valid because
of the passage of time since they were made. They do however, give addi-
tional information for uses such as hunting, education and wildlife manage-
ment. :

Wildlife Sighted

During the summer survey, trained field personnel may observe an animal.
Its presence in a particular site can be viewed as documented to date.

Residency & Frequency

Different animals, especially birds, have different residency and
habit requirements. Many animals establish a nesting site and move about
in the vicinity to procure food. The particular season of the year during
which an animal occupies a certain habitat is referred to as its time of
residency. The space around the nest or resting space where the animal
gathers food, and cares for its young is called the home range. Some
mammals, such as mice and shrews, have permanent home ranges. Others,
particularly medium sized mammals and some birds, shift home range. These
are referred to as semi-permanent home ranges. Seasonal home ranges exist
where animals migrate during winter and summer. The residency of a particular
species give an indication of when the habitat is used. This could be
important for wildlife management purposes, for recreation and park siting,
or for timing human use. People, for example, may cause excessive disturbance
to animals during nesting and mating seasons.

The frequency of a species is an indicator of its abundance in terms
of state or regional populations. This is important for identifying areas
which may be important as gene pools for rare or endangered species or
areas which may be of interest to researchers or non-consumptive users.
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Wetland Class

Wetland classes used in this study are synonymous with the fresh water
wetland types outlined by Shaw and Fredine (1956): deep fresh marsh, shallow
fresh marsh, fresh meadow, shrub swamp, wooded swamp, and bog. Wetland
classes have been used by wildlife biologists for years and are important
in evaluating wildlife habitats (Golet, 1973).

Vegetation Interspersion

Vegetation interspersion refers to the pattern or mosaic of different
vegetation structures.

"Vegetation interspersion influences population density and wildlife
species diversity" (Golet, 1973). Since most wildlife species require more
than one type of vegetation, their population density depends partly on the
presence and length of certain kinds of edge. Small stands have more edge
per unit area than large stands. Since long, narrow strips of vegetation,
such as those flanking streams, are extremely significant to wildlife,
these should be considered during wildlife habitat evaluations (Golet and
Larson, 1974)., '"High wildlife value is associated with wetlands that con-
tain a high degree of interspersion; that is, a great length of edge and
a high number of types of edge"  (Golet, 1973).

Cover Types (Wetlands)

The relative proportions of cover and open water and the degree of in-
terspersion affect wildlife (Weller and Spatcher, 1965; McGilvrey, 1968).
Collectively, these features make up the cover type. The length of cover-
water edge per unit area of wetland increases in smaller wetlands or in wet-
lands interspersed with cover or with an irregular shoreline. '"The importance
of cover-water edges to waterfowl production are (1) greater isolation for
each pair (2) creation of water areas protected from strong winds (3) pro-
vision of areas from which to take flight, and (4) provision of areas of
generally greater productivity of diverse types of food." (Golet, 1974).

Dens and Nests

When observers are present, many animals are difficult to find. They
are often hiding or asleep. The best indications of their presence are
borrows, dens, cavities in trees, and nests, which may or may not be dis-
guised. The presence of large old trees is a good indication of potential
den and nesting sites (Ten Broeck, pers. comm.). "The decline of wood
duck population (Aix sponsa) 30-40 years ago was due to the loss of proper
nesting sites in old trees which were logged off and younger trees cut be-
fore reaching proper size" (Smithsonian, 1974a).

Disturbance

Plant communities are constantly changing. Such changes are, in part,
responses to natural disturbances such as fire, windthrow, disease, erosion
siltation, flooding, drought and litter accumulation in the absence of nat-
ural burning. Natural disturbances area not always as far reaching or in-
tense as those induced by man. Denuding large areas of natural vegetation
can generate erosion and siltation volumes 100 times greater than the nat-
ural rate (Wolman, 1964). Alterations in water tables can change the
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vegetation composition of an area. Excessive noise from highways and in-
dustries can drive animals away.

Areas with some types of disturbance may not be suitable for certain
uses. Silty streams are not suitable for swimming, and clear-cut forests
are aesthetically displeasing to the recreational user.

Contiguous Land Use

The use being made of land adjacent to a natural area can affect the
natural integrity of the area. Where air pollution, noise, roads, erosion,
mass wasting, or toxic chemicals occur on contiguous sites the area's hunt-
ing, recreation, or education quality may be diminished. Where natural
areas are surrounded by forest, old fields, and water bodies, the diversity
of plant and animal communities is increased. At the same time, these con-
tiguous areas buffer or insulate the area from offsite disturbances.

"The nature of the surrounding habitat is generally of great importance
to wildlife, especially in wetlands. Many waterfowl species depend upon
adjacent upland areas for food and nesting sites. For breeding, blue wing
teal prefer wetlands bordered by pasture or wild hay land (Bennett, 1938),
while the availability of nesting cavities (mature woods) is the key factor
determining an area's potential for wood duck production (Hawkins and Bell-
rose 1940; Grice and Rogers, 1965; McGilvery, 1968). Wood ducks also favor
wooded surroundings, particularly oak woods, because mast is an important
food." (Golet, 1973). :

Slope

For the purposes of this study, 15% slopes were considered to be crit-
ical Since slopes greater than 157 are generally too difficult to use as
camping and recreational sites.

Geological Formation

The geology of an area determines the path of streams and the type of
soils which occur and, therefore, the type of vegetation and animal
communities present in an area. At the same time, knowing which formations
act as aquifers and which contain valuable minerals and fossils adds to the
considerations in decision making during the planning process.

Previous Research

An area which has been: the subject of previous scientific study is of
value because it is possible to use the historical data to understand the
natural system and its dynamics. Natural areas where previous research
has occurred are good candidates for future scientific studies.

Ownership, Current Use, and Zoning

Although resource parameters have been emphasized in most management
efforts, existing use, land ownership, zoning and security data are often
considered important, if not essential, in ultimate implementation phases
of critical area regulatory or acquisition programs. Existing or planned
residential or industrial uses may, as a practical matter, pre—empt the
future use of natural areas. Land ownership often affects the potential
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use of an area. For example, an area presently owned and managed as a
national park will be inaccessible for mining and industrial uses; an
area in small lot ownership 1is unsuitable for most commercial forestry.
At the same time, current use and zoning is considered highly relevant by
courts in determining the reasonableness of use standards.

A

Ownership is also important in planning and decision making. If a
natural area is owned by the state, further action can perhaps wait, and
its chances of being preserved are high. If it is owned by a development
corporation its ultimate fate is uncertain. By the same token, natural
areas owned by several parties may be much more difficult to acquire or
preserve, depending on the temperaments, goals, and convictions of each

owner. Land owned by a single party is perhaps easier to acquire or pre-
serve,

Zoning is a probable (though very changeable) indication of the area's
destiny. Zoning variances and revised master plans can alter the zoning
at short notice.

Rare and Endangered Species

Many plant and animal species are being destroyed or displaced as
a result of human activities. Overgrazing, fire, increased flooding, in-
troduced exotic species, diseases, pesticides and herbicides are elements
in the destruction of habitats. Some of these species are of national sig-
nificance, others are important as gene pools. For many species, preser-
vation of habitat or environment is sufficient. Others may require special
laws to prevent hunting, picking, or collecting. The species of endangered
plants and animals are well documented in the following references:¥
Natural History Society of Maryland. 1969. The Amphibians and Reptiles
of Maryland and the district of Columbia; in, Bulletin of the Maryland
Herpitological Society. Vol 5:4,99-153. '

Robbins, Chandler. 1975. (Unpublished). Rare and Endangered Birds of
Maryland. Patuxent Wildlife Research Station.

Smithsonian Institution Center for Natural Areas. 1974. Natural Areas
of the Chesapeake Bay Region.

Taylor ,G. 1973. Present Status and Habitat Survey of the Delmarva Fox

Squirrel. College Park: Natural Resources Institute Publication no. 555,
29 pp.

#(A complete list of rare and endangered species found in Maryland is contained
in Volume II, Field Notebook.)

Derived Parameters (Subjective)

The following parameters are considered derived parameters in that

they are not direct measures of a phenomenon, but rather represent a syn-
thesis of measures or a ranking of phenomena.

In a sense, these derived parameters represent a preliminary evalua-
tion of certain sections of data.
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Access to Area

Access to area is an estimate of the ease of approach to the natural
area. It was ranked on the following scale:

1. Easy - Major highway, road or trail to the site.

2. Moderate - Road or trail a moderate distance from
the site.

3. Difficult - Isolated area, not near road or surrounded
by wet soils.

Security

Security is the term applied to the probable timel&rame within which
physical alteration by man may occur. If the area is 'lthreatened with
destruction in five years" and it is a high priority natural area, the
need for action is immediate. On the other hand, if it is a low priority

site, the decision may be made to forfeit it as a natural or critical
area candidate.

Security was estimated based on the following ranking scheme:

1. Threatened with destruction within five years

a. areas currently being disturbed by man,
(i.e., channelization, siltation, logging, con-
struction)
b. areas currently under plan to be altered
(i.e., sewer lines, homes)
c. areas contiguous with new development, highway
interchanges

d. areas zoned commercial, residential, industrial

2. Areas safe for five years

a. areas not currently threatened with destruction,
but not currently protected

3. Areas safe indefinitely

a. areas owned by conservation organizations, designated
as wildlife management areas or parks.

4. Unknown

Visual Experience

Beyond the collection of natural features data, and perhaps touching
closer to the true goals of the decision making process than what is regis-
tered in the data, is a subjective valuation of the site for its impression
on the observer. Registering experiences is a highly subjective task, but
it is not without merit. Field personnel, trained to be sensitive to nat-
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ural phenomena, are attuned to the more encompassing values of the aesthetic
experience found in a site. Visual experience has objective components,
such as view length, topographic diversity, or frequency of water views,
which lend themselves to comparative evaluations. These types of informa-
tion, in conjunction with the subjective evaluation of a site by the field
worker, are available to data users. The data user can make his own assess-
ment of the site based on the available data and, with the other comments

available to him on the data print out, arrive at his own valuation of the
site.

s

The following data were gathered by the field surveyor, then used to
determine the score, as indicated below:

Auditory
Noise from offsite little/none audible loud
Nature of offsite noise infrequent intermittent constant
Visual
Typical length of views long intermediate short mixed
Typical nature of views panoramas enclosed mixed
Scale of landscape elements large- moderate small mixed
SCORE : 3 2 1
Size of site large moderate small
Variety (diversity)of great moderate little
visual elements
Views of water frequent occasional rare/none
Rate of landscape rapid moderate slow
change over distance
Complexity of topography  complex intermediate simple
Personal impression impressive pleasant unnoteworthy
of site

Experience Total Score

Experience Term
Score
1. 6-9 low
2. 10-14 medium
3. 15-18 high

Ease of Passage

The ease with which one can walk through an area is important for hikers,
birdwatchers, or educational expeditions. Where hazards or obstacles exist
such as wet soils or dense thorny thickets, the probability the area being
used decreases, particularly with younger aged groups. When the soil is dry
or the understory open, as in mature oak-beech communities, the likelihood
of people walking through the area increased. '
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The degree of difficulty a hiker would encounter when walking through

each subsection of a natural area was estimated according to the following
scale:

1. Difficult ~ Thick und%rstory or wet mucky soil
2. Moderate - Interspersed understory or wet soils
3. Easy - Open understory, dry soils

Natural Integrity

Natural integrity is a measure of the degree to which an area is cha-
racterized by naturally regenerating vegetation, mature or stable vegeta-
tion, and the absence of man-induced disturbance. Areas which have been
disturbed to the point that original communities can no longer reproduce
themselves may not be appropriate candidates for acquisition. For example,
a mill pond which currently fosters many unusual emergent aquatic plants
may be changing vegetation composition fairly quickly due to siltation or.
a high nutrient input. A decision has to be made as to this site's value
in light of its changing nature. In contrast, a mature oak-beech forest

or shrub community may be constantly renewing itself and will exhibit its
current character for many years to come.

The present integrity of the natural area on the basis of natural

regeneration, age, and the absence of man-induced disturbance was determined
based on the following scale:

1. Naturally Permanent -~ Vegetation or physical feature is
relatively stable as revealed by the pattern of regeneration
or the absence of physical deterioration. Disturbance is
insignificant although some natural disturbance may be in
evidence., Vegetation is mature or relatively stable because
or its ability to resist succession.

2. Naturally Transitory - Vegetation or physical feature is
changing due to plant succession either as a consequence
or manmade or natural disturbance such as fire, erosion
or flooding. Vegetation is relatively young and dynamic.

3. In Need of Management -~Area will require management to
maintain present character.

4, Uncertain - Possible source of change is not evident.
Diversity

The number of different vegetation communities and other natural fea-
tures within a natural area are an indication of the area's diversity.
This measure of heterogeneity includes the range of physical objects and
phenomena in an area. Areas of high diversity are often superior sites
for scientific study and education. These diverse areas provide a di-
versity of experiences for the visitor.
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The number of different vegetation communities or other natural fea-

tures which the site contains were ranked according to the following sys-
tem:

1. High - Contains numerocus different vegetation com-
munities, animal habitats, or physical fea-
tures such as streams, bogs, scarps.

2. Medium - Contains a few different vegetation types
and habitats or features.

3. Low - Contains predominantly one vegetation com-
munity or natural feature.

Occurrence

Where an unusual natural feature occurs within a natural area or where
the natural area provides the habitat for a particular plant or animal or
community which is in some way rare, unique or unusual the occurrence of
the site is defined in terms of this feature, plant, animal or community.
This subjective measure of importance is determined in the field by field
personnel and indicates the comparative evaluation of natural areas rather
than a comparison between natural areas and the remaining landscape. With
the designation of an area as common, infrequent, rare, or unique, the
layman or decision maker has a first approximation of the relative fre-~
quency of that type of natural area in Maryland's Coastal Plain.

The relative frequency of the vegetation type(s) in the natural .
area in the context of its frequency of occurrence on the Delmarva Penin-
sula was estimated based on the following scale. Where an unusual nat-
ural feature occurs within the natural area or where the natural area
provides the habitat for a particular plant or animal which is in some

way rare, unique or unusual, then "occurrence"isdefined in terms of this
feature, plant or animal.

1. Common - Physical features or organism frequently
encountered in the region.

2. Infrequent - Physical features or organism not
commonly found at present; however,
none are rare, endangered or unique.

3. Rare - Natural area containing an unusual physical
feature or organism which is rare, endangered
or at the geographic limit of its distribution.

4. Singularly Unique ~ Natural area containing a physical
feature, organism or special habi-
tat for an organism for which the

area is the only known location in
which it occurs.
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Wetland Wildlife Rating .

The Wetland Wildlife Rating parameter was derived using a standard
evaluation technique developed by Larson and Golet, (1974) as shown in
the evaluation section of this report (pg. 63).

Aquatic Buffer Zone

Owing to -its importance to the Coastal Zone Management Program,

various aspects of the aquatic buffer zone are extensively detailed be-
low.

In recent decades, the degradation and loss of aquatic systems has
underscored the need for sound ecological management of streams, ponds and
wetland. Increased public awareness of the relationship of land use, water
quality, and aquatic life led to the enactment of the Coastal Zone Manage~
ment Act of 1972 as well as to passage of the 1972 amendments to the
Federal Water Quality Act. Such legislation provides the potential for
environmental protection through responsible State action.

As mandated in Section 205 of the Coastal Zone Management Act of 1972,
states are required to delineate areas of particular concern and indicate
permissible land uses. Sites with rare or otherwise important species
and physical features are candidates for designation as areas of concern.

Within all sites containing water courses or water bodies, a critical
zone of land exists between the water and the neighboring upland. This
zone is of particular concern because it is both fragile and, under nat-
ural conditions, acts as a buffer to the aquatic system. Throughout the
coastal zone, buffers play a variety of roles. They are of primary impor-
tance in protecting aquatic systems against impacts accompany agriculture
and development, which include sediment, toxic chemicals such as herbicides
and pesticides, fertilizers, nutrients, oils and bacteria. In addition,
this zone detains runoff and controls erosion on streamside slopes. These
vegetated buffers provide a visually diversified landscape and contribute

to environmental quality by providing wildlife shelter, nesting sites and
food.

The present land use pattern of the Eastern Shore contains many lush
stream side forests of sufficient width to serve important protective func-
tions with respects to aquatic biota. The natural vegetation in these
buffer zones maintains the health of the aquatic system by (1) maintaining
a balanced nutrient regime, (2) moderating water temperatures by shade,
(3) providing aquatic organisms with food sources, (4) reducing the
scouring of stream bottoms and (5) preventing sedimentation through con-
trol of runoff and erosion. Thus, when retained in a natural condition,
buffer zones serve as maintenance-free "public works projects'". Once
destroyed, these amenities and their services are lost and are difficult,
if not impossible, to replace at reasonable cost. Functionally equiva-
lent benefits can only be attained by public expenditures for water fil-
tration, dredging, recurrent stocking of streams with fish, flood control

programs and the creation of artificial wildlife habltats. Natural
amenities are irreplaceable.
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The following discussion outlines the key features considered in the
identification of aquatic buffers and in ascertaining adequate buffer
widths under varying conditions. First is described the key physical pro-
cesses which occur along water bodies and watercourses, these are then re-
lated to appropriate buffer widths. A discussion of possible compatible
uses is included. This discussion is detailed to provide decision makers
with a thorough understanding of the processes and considerations involved
in determining adequate widths for aquatic buffer zones.

Runoff

When rain strikes the ground it can dislodge soil particles and trans-
port this sediment, as well as any oil residues, pesticides, fertilizers,
to watercourses. In general, it is the properties of the soil which deter-
mine whether the rain will infiltrate into the ground or move overland as
runoff to the aquatic system. If the rate of rainfall is greater than the
capacity of the soil to absorb it, or if the soil is already saturated, the
unabsorbed excess becomes overland flow, and the water and its contents can
reach the aquatic system.

If the precipitation is absorbed by the soil it may move toward the sur-
face water system by a variety of pathways. If the soil is deep and of
fairly uniform permeability, the subsurface water moves downward to the zone

of saturation and then flows within the soil to the nearest watercourses.
(Dunne, 1974).

' Figure 2 OVERLAND &
maTe oF GROUNP FLOW
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. SATURATED.

RUNDOFF TRANSPORTS SEDIMENT,

NUTRIENTS, AND TORNC
CHEMICALS TD AQUATIC
SY S TEMS.

Soils or rocks with varying properties may complicate this simple pattern
(Davis and Dewiest, 1966). Generally, ground water flows slowly, and the
underground paths of flow are long. Therefore, most underground flew con-
tributes only to the stream's baseflow, the basic stream flow to which
storm water is an addition.

If percolating water encounters an impeding horizon (claypan or fragi-
pan) in the subsoil, at some shallow depth part of the water will be diverted
horizontally over the impeding layer and will reach the watercourses sooner
by a shorter path. This diversion through the soil, often along the impeding

surface, is called sub-~surface flow, and is one form of the general ground
flow. (Dunne, 1974).

Where water follows this shorter path or where steeper slope gradients
occur, water may reach the stream channel more quickly than by typical ground-
water flow and may contribute to the storm peak~flow of the stream (Weyman,
1970, Ragan, 1968). On some slopes, sub-surface flow may intersect the ground

40



surface and emerge as a spring or seep. The water then traverses the sur-
face of a saturated area as return flow (Dunne, 1974).

Figure 3
SUB-5URFACE,
RETURN, AND
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Rain falling directly onto saturated soils near streams cannot infil-
trate into the wet soil, but runs over the surface to the stream channel.
This is termed saturated overland flow. It is impossible to separate sa-
turated overland flow from return flow and the two together are usually
considered saturated overland flow (Dunne, 1974).

Partial Areas

The occurrence of each water flow process is a function of geology,
physiography, soil properties, vegetation and land use in a particular
region. Recent studies of undeveloped watersheds in the eastern United
States and in England have shown that a saturated area adjacent to streams
contributes the greatest runoff volume during storms. A number of inves-
tigations (Table 3) support the idea that most overland flow occurs from
areas that make up no more than 10%, and usually only 1-3% of a drainage
basin (Dunne and Black, 1971). Betson (1964) first discussed these areas
when he realized that only partial areas of entire basins in the Tennessee
Valley could be contributing runoff to storm flow. Hence, he coined the
term ''partial area" for these saturated, often shallow, stony, or compacted
areas. This modifies the classic theory of Horton (1933) which implies
that most rainfall events exceed the infiltration capdcity of the soil
and that overland flow is commonly widespread in area.

Partial areas are dynamic, expanding and contracting seasonally and
with variations in storm duration and intensity. When expanded during
storms, the outer edge of these areas can be considered the outer edge of
the functional aquatic system. Under dry conditions the areas contract.
In general, partial areas parallel the water's edge, but their shape and
size is dependent on local geology, soils, relief, vegetation and land use.
At a minimum, partial areas are critical to the protection of aquatic systems.
They are the natural zone of overland flow and are highly erodible.
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Tanle 3. PROPONENTS OF PARTIAL AREA THEORY
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Soils are a good indicator of where partial areas are located. Chiang,
(1971) has recognized that certain physical soil properties help identify
the relative runoff potentials of different soils. Chiang's method of classi-
fication is an expansion of the Soil Conservation Service's Hydrologic Soils
Groups, as well as a reclassification of certain soil series (Table 4).

N

Table 4. RUNOFF POTENTIAL RATING TABLE | (Chiang, 1971)

1 11 111 v A VI VIl
Well Drained Moderately Somewhat Poorly Very
moderately well drained poorly crained poorly
gshallow deep deep drained drained
(18") (18"-36") (36")
1. Medium texture C or (HD)k** ¢ ’ B or (*B)%* *C c *D D

or mixture of
coarse to fine
texture

2. Coarse texture +C or (HD)*#% B +B or (A)%* B ) *C +D D
(B)*

3. Fine texture C or (D)*## c +C or (B)** c [ D D

4. Medium textured +C . B +B +C c +D - D

soil on vertically
fractured rock

S. Coarse textured B +B A . B +C +D . D
soil on vertically
fractured rock

Revised rating for well-drained soils:

» {f fragipans or clay pans exist in deep soils

*% {f the soil 1s deeper tham 10 ft. and ex-
cessively well drained

wkk {f the soil 1s less than 9" deep
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This system recognizes that shallow soils over impermeable bedrock, as well
as deep soils with shallow fragipans or clay lenses, may quickly become sa-
turated, generating runoff. This is supported by other recent studies .
(Hewlett and Hibbert, 1967; Hewlett and Nutter, 1970; Whipkey, 1965). Soils
classified by Chiang as D and Dt have high runoff potentials and are roughly
equivalent to partial areas (Chiang, 1974, pers. comm.). Where these soils
exist in juxtaposition to aquatic systems, they should be considered the
outer boundaries of the aquatic system. In addition, C and C* soils may be-
come saturated seasonally or during storms, and generate runoff. Although
these soils generate runoff less frequently, they may be included as part of
the buffer zone.

5 G , OVERLAND
4 Yayide i . FLOW ON
, {FWE& BOOLNDARY OF  AQUATIC SYSTEM D AND D+ 20119

PARTIAL AREA
{H1GH RUNOFF PDTEHTIAL)'

Figure 5

Several processes combine to reduce the infiltration capacity of the soil
during a storm. When soils are cleared of vegetation, the filling of fine
pores with water reduces capillary forces drawing water into the soil and the
storage potential of the soil is more quickly reached. If clay is present in
the soil, the clay particles swell as they become wet, reducing soil pore
size. The impact of the raindrops, the major cause of erosion, (Young and
Welrsma, 1973) breaks up soil aggregates, splashing fine particles over the
surface and washing them into pores where they impede infiltration. At the
beginning of a storm, percolation generally exceeds rainfall intensity and
there is little accumulation of water on the soil surface. As either the in-
tensity increases or the infiltration rate is decreased by saturation, rain-
fall exceeds infiltration capacity. At first, this excess rainfall fills
surface depressions. When the depressions become filled the excess becomes
overland flow traversing the land in a system of rills (Emmett, 1970).

Slope

Another consideration in the protection of aquatic systems from excess
runoff and siltation is the slope of the adjacent land. On slopes greater
than 10 percent the slope of surface depressions is too steep to permit a
significant retention of water and silt (Leopold, 1968). 1In fact, depending
on the pattern of land management or the type of soil, surface depressions
may be absent. Where denuded slopes of greater than 10 percent occur next
to aquatic systems, particularly with soils having high erosion potentials,
they pose a significant hazard to the aquatic system. In developing water-
sheds, where the soils are denuded of vegetation, the sediment yields in
streams can be increased to 100 times their natural rates (Wolman, 1964).

Slopes greater than 10 percent must be carefully managed, particularly
along streams, and should be kept covered with vegetation. They should be
considered as part of the buffer zone depending on their proximity to the
aquatic system.
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Urbanization

In an urbanizing watershed, the path of surface water flow is largely
determined by sewers, roads, rooftops and other impervious surfaces and by
land uses. The two factors governing the stream flow regime are the per-
centage of the watershed area made impervious and the rate at which the

water is transmitted to stream channels. The former is governed by the type

of land use, the latter by the density, size and characteristics of tribu-
tary channels and storm sewers (Leopold, 1968). Impervious surfaces in up-
lands which are connected to aquatic systems by sewers are, in effect, man-

made partial areas. Alternative methods for infiltrating water on site,
such as pervious pavement and rooftop or other types of detention ponds,

should be given serious consideration over shunting water directly to aquatic

systems via sewers.
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Figure 7
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Surfaces such as lawns, pastures and trails are usually compacted and
may act as impervious surface. In intense storms surfaces such as lawns
become matted and runoff occurs in sheets and rills. When next to aquatic
systems, they do not provide the impediment to runoff necessary for the
system's protection. Vegetation undergoing natural succession is much more
effective in detaining and retaining runoff.

Vegetation

Vegetation protects the soil from raindrop impact, traps sediment,
and impedes overland flow. At the same time, root systems, particularly
in partial areas, absorb significant volumes of soil water during the grow-

ing season, thereby potentially increasing the infiltration capacity of
streamside soils.

The foliage and roots of streamside trees such as blackgum, willow,
red maple and beech are substantially more efficient than other plants at
removing water from the soil (Fowells, 1965; Lee, 1942). Trees also pro-
vide litter and humus which absorb and store water. Roots which penetrate
deep into the ground aerate the soil, maintaining its porosity and granular
structure (Buckman and Brady, 1974). Shade from a floodplain or streamside

forest moderates temperatures in the stream, thus buffering aquatic organisms
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from temperatumr extremes. Leaf material also serves as a significant source
of food and nutrient for aquatic flora and fauna (Vannote, 1975). If vege-
tation is removed and more sunlight allowed to penetrate the water surface,
diurnal temperature fluctuations may exceed the tolerance of aquatic fauna
during one or all of the life phases (Auberton and Patrick, 1965), meanwhile,
the food necessary for certain organisms may be eliminated by tree removal
(Vannote, 1975). '

Biological Contamination

The soil is a rich medium for culturing both pathenogenic and non-path-
enogenic bacteria. The nutrient rich, moist soils of partial areas are es-
pecially important in this respect.

Bacteria and viruses move through the soil with ground water flow. The
movement of the pollution in the soill is connected with and dependent upon
the rise and fall of the ground water table and the alternation of wet and
dry weather conditions (Stiles and Crohurst, 1923).

The soil between the highest water table level and one foot below the
lowest water table level is called the bacterial danger zone (Stiles and
Crohurst, 1923). Here the conditions are ideal for bacterial growth. Par-
tial areas often have a seasonal high water table at or near the surface,
therefore, the bacterial danger zone is at or near the surface in these
areas.

’ MOIST, NUTRIENT-
BAETERIA AMVD VIRUS RICH  Soll. 1S THE

TR LEvey - DANGER ZONE IDEAL CULTURAL S0l AS
—ATer TABLE ) MEDIVM FOR MANY )

W 4
o =2 TABE 777 VIRUSES AwnD

MICROBIA L
SUBSTRATE

Figure 9

The properties of the soil in contact with bacterial or virulent sources
play a dominant role in the subsequent life and movement of the contaminant
(Caldwell, 1937, 1938). Soils which are very fine to fine grained sands
with a high clay content are best suited to remove biological contamination
(Romero, 1972). Bacteria in wet, nutrient rich soils have been known to
survive up to five years, however, 60-100 days is probably a more common
life span in temperate ¢limates (Romero, 1972).

Many scientific studies report various sicknesses and epidemics caused
by viruses traveling more than 50 feet in soil. Most controlled experiments
indicate that viruses have a tendency to deteriorate within 10 feet of their
source (Romero, 1972). Significant concentrations of anaerobic bacteria pro-
bably travel 50 feet according to Caldwell (1938, 1937) ;and Romero (1972)
concludes that under ideal conditions the maximum travel distance of biolo-
gical contaminants within ground water ranges from 50 to 100 feet. However,
contaminant movement in non-saturated soils is considerably less than in
saturated soils, with maximum lengths of travel appearing to be in the
vicinity of 10 feet. Bacteria or viruses might travel considerably farther
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than predicted if contaminated water is intercepted by a stream during the
course of travel (Romero, 1972). If impregnated with bacteria and viruses
by septic tanks or leaky sewers, partial areas, which shed surface waters
to streams, may become contaminated, creating a health hazard.

BACTERIA TRAVEL S0'~ 100" IN GRDUNDWATER.

FOLLUTANTS TRAVEL
MUCH L_ESZ N VfUS AND
NON ~SATURATED

BACTERIA A VIRUSES 5 C:TER“A
CAN TRAVEL mMuchk TKA\/EL
FARTHER THAN PREDICTED
IN NUTRIENT — LADEN
SATURATED $SoOILS,

Figure 10

SATURATION

Setbacks

The United States Public Health standards suggest a minimum setback of
100 feet between wells or watercourses and septic tanks (Romero, 1972). The
Maryland Health Department requires a minimum setback of 25 feet from wells
and watercourses. Romero (1972) recommends a 100 foot setback from all wells
and water bodies unless it can be shown that a shorter distance will not in-
crease the probability of contamination. Aquatic biologists and hydrologists
realize that circumstances dictate different setbacks, and that a setback of
300 feet should be recognized as a standard if all bacteria and nutrients are
to be filtered out by the soils, (Leopold, 1968; Patrick, pers. comm.)

200" SETBALK SUGGESTED BY LEOPOLD AND PATRICK.
hatll—

100" SETBACK SUGGESTE D BY VARIOUS

US. DEPT. OF HEALTH AND DR ROMERS

: RECOMMENDED
25" MINIMUM DISTANCE

FROM WATER CouRSE 5ETBACK5
RERUIRED IN MARYLAND

ST pe Figure 11

——

RN

Using partial areas increases the accuracy of determining the length of
setbacks from water bodies and aquatic systems. The setback should be de-
lineated from the landward edge of the partial areas (D and Dtsoils). Thus,
while the setback is standard, the distance from the water body is variable
depending on the width of the partial area. As noted above setbacks less
than 50 feet will probably not filter out the biological and nutrient con-
taminants. Setbacks over 300 feet increase the adequacy.

The following illustrations show the considerations of soil character

and vegetation used to evaluate the adequacy of aquatic buffer zones during
the field survey of sites for this study.
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Additional Considerations

Other parameters not discussed here, but important in designs for sites
adjacent to aquatic systems, are contour configuration, slope shape and sta-
bility, soil erosion potential, bulk density of soil, specific nutrient and
food cycles, trophic relationships, the relationship of headwaters to main-
streams, and ecological methods for controlling and managing vegetation in
buffer zones. Some of these, such as contour configuration and slope shape

and stability are more applicable to areas of greater topographic relief
than are found in the Coastal Plain.

Aquatic Buffer Zone

The width of vegetated land necessary to satisfactorily buffer an
aquatic system varies, depending on the soil's ability to store water and

the type and extent of vegetation in the buffer. Buffers were rated in the
following manner:

1. Adequate - Any soil with a low to moderate runoff po-
tential (A through C) having a cover of natural or

successional vegetation 300 feet in width from the edge
of an aquatic system.

2. Questionable - Any belt of natural or successional ve-
getation along a wetland, watercourse or water body
less than 300 feet but greater than 50 feet in width.

3. Inadequate - Any belt of natural or successional vege- -

tation along a wetland, watercourse or water body less
than 50 feet in width.

- EXISTING DATA BASE

LITERATURE SEARCH

Most scientific literature concerning the Coastal Plain's patural sys-
tems relates to Chesapeake Bay. To our knowledge, educational institutions
on the Eastern Shore doing scientific research have focused on tidewater
areas. Upland inland areas have not been treated in a comprehensive way.
While forestry and wildlife research has been done, little ecological study

has taken place. Therefore, no comprehensive body of literature 1s avail-
able on these areas.

The most comprehensive information sources available are publications
of statewide scope, such as Plant Life of Maryland (Shreve, et al., 1910),

and animal distribution studies of the Natural History Society of Maryland
and of the Maryland Ornithological Society.

Beginning with the bibliographies of recent regional studies (Smith-
sonian, 1974, Natural Areas of the Chesapeake Bay Region, and Wallace,
McHarg, Roberts and Todd, 1972, Maryland Chesapeake Bay Study)relevant books
and articles were noted. From these, other references were found. Citations

were recorded on computer data coding forms for eventual use in the data
print-out.
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Several groups of literature, emerged —- reflecting different scales
of study:

1. Regional studies, often related to Bay planning.

2, Area-wide studies such as flora and fauna distri-
bution surveys.

3. Site inventories of various sorts, mostly compiled by
state agencies.

4. Species - or site-specifie research on particular
plants and animals.

5. Methodological research used in defining and measuring
parameters. (This is the largest body of literature).

As the bibliography increased, sources directly useful to the survey
planners or field staff were acquired or copied. These are annotated and
the citation is retrievable in the print-out. Other works are cited be-
cause they relate to the Coastal Plain natural systems and may be of help
to researchers. (See Bibliography).

CONTACT WITH KNOWLEDGEABLE PEOPLE

Chesapeake Bay has been widely studied. When it involves some aspect
of the Bay, naturalists, educators, and legislators are well aware of
each others activities. Natural studies in the uplands of the Eastern
Shore, however, have not been conducted at a scale which fosters this kind
of interchange. Few people are in touch with each other regarding the up~

land areas. No comprehensive upland ecological research has been done un-
til recently.

Knowing this, we approached several types of knowledgeable people:

1. Naturalists residing outside the study area but having
knowledge of the area.

2. Resident naturalists and others, such as state and pri-
vate foresters, fisheries scientists, and birders.

3. Local groups concerned with conservation.

4. Individuals familiar with particular sites, e.g., hunters, land
owners. (These were difficult to identify until after the field
survey team actually began site-level investigations.)

State and county officials were the most accessible contacts. Within
the time limits of the initial canvass, many were interviewed personally or
by phone. Each was asked for input into the development of relevant para-
meters for the study and, in addition, for the names of local groups and
individuals whom they thought might have an interest and input to the study.
These people were, in turn, contacted. The point was reached where people
recommended others who were already contacts. This indicated to us that
on the first run we were in contact with most of the knowledgeable people
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of the area. Addresses and other information are on file. All individuals
and groups suggested were listed for future reference by the field survey
teams or by the Department of Natural Resources.

Everyone personally contacted was asked to pinpoint particular sites
they thought would be of interest as natural areas. County maps were used
for this purpose. As it turned out, few people could name areas other than
known wildlife refuges, parks, or forests. Each person identified areas re-
lated to his particular interest, for example, particularly rich birding
areas, or good fishing streams or spectacular wildflower sites. Most people
refrained from nominating others' private property.

ASSEMBLING EXISTING DATA

Many State and Federal agencies, as well as universities and research
stations, have data useful to a natural areas study. The Department of
State Planning, local planning departments, the Soil Conservation Service,
the Wildlife Administration, and the Water Resources Administration have -
contributed data to this study. Dr. Grace Brush, of the Geography Depart-
ment, Johns Hopkins University, and Dr. Chandler Robbins, of the Patuxent
Wildlife Research Station, were particularly helpful in developing species
lists of plants and birds, locating interesting areas and assisting in
making contacts with knowledgeable people on the Eastern Shore. Data gath-
ered from agencies and individuals included: soil data, zoning information
base maps, aerial photography watershed designation, wildlife data, geo-
graphic outliers of plants, and interesting plant communities.

NATURAL AREAS FIELD SURVEY PROCEDURE

The procedure by which physical and biological parameters were field
sampled was developed with the following objectives in minds.

1. Simplicity - for use by semi-trained pefsonnel.

2. Objectivity - based on quantified, replicable data.
3. Versatility - for use by several agencies.

4. Efficiency ~ requiring a minimal amount of time

at each site.

5. Sensitivity - able to identify specific relevant
: parameters.

6. Comprehensive - includes all relevant parameters.

7. Flexibility =~ able to be used in different types of
areas and in different sized areas,
capable of being expanded or abbre-
viated as time or circumstance dictate.

8. Representative -able to provide an accurate representa-

tion of an area when only part of the
area can be sampled.
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The purpose of the field survey procedure developed for this project
is to characterize the dominant aspect of the natural area's vegetation
and other natural features. The objective is to develop a description of
an area through the use of words; the procedure is not intended to generate
data for specific scientific purposes. It is a preliminary survey tech=-
nique and in certain cases may be a basis for more detailed studies by
other investigators. No original work is attempted to estimate or model
the potential effects of various impacts on ecological systems.

1)

The field survey of a natural area begins with the team familiarizing
itself with air photos, soil surveys and topographic maps related to the
site to become acquainted with general patterns of slope, soil moisture,
and the vegetation as well as with the location of watercourses, water bodies
and contiguous land uses.

On the basis of this overview, a preliminary determination is made
of the size and shape of the areas to be sampled., The surveyor then
enters the area and records data on each previously identified sub-section.
On the basis of this reconnaissance the dimensions of sub-units may be
changed to facilitate description.

Within each sub-section several circular plots 10 yards in radius
are established and plant cover estimated by species in each physio-
gnomic stratum (canopy, understory, shrub and herb layers) (Niering and
Egler, 1966). 1In addition, the average diameter of trees in the plot is
recorded and the location of each plot marked on air photos.

During the survey animals are noted and their abundancy estimated.
Where wetlands occur within a natural area they are rated for potential
wildlife value by a separate procedure.

Immediately upon completing the survey the surveyors review all
data entered on the data sheets and develop a paragraph describing the dis-
tinctive features of the natural area, the vegetation pattern and dynamics,
historical notes, animals, unusual geologic features and the role of the
site in the coastal zone aquatic system.

All data sheets are then rechecked and miscellaneous data entered
such as zoning and the names of persons with knowledge of the site.

NATURAL AREA AND WETLAND SURVEYS

The vegetation sampling procedure was adapted from Niering and Egler
(1966). The wetlands sampling procedure was adapated from Golet and Lar-

son (1974). A complete description of the survey procedure can be found
in Appendix A.

MATERTALS

Materials required to conduct a natural areas survey using the met-
hods described here are neither elaborate nor expensive. The materials
include:
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U.S. Geological Survey quadrangle maps
tree diameter tapes

data sheets and clip boards

compass

lots of bug spray

plant and animal identification keys
collection bags

plant presses

field notebooks

W OoNOV P~ WN =

Travel times to sites along waterways can be significantly reduced
if canoes or motor boats are available.

DATA FORMAT AND COMPUTER

Data for the natural areas inventory must be assembled from a wide
variety of sources. It must be brought together in an internally consis-
tant format, with a reasonable manpower effort, which includes the ability
to update and amend the data. The system must be able to accept new data
as changes are detected or new sites are found. The data must be avail-
able in maps, texts, and tables, depending on the agency or user needs.

The Department of State Planning's MAGI computer system has the capa-
bility of storing spatial information by using map coordinates. After this
field study is completed, the MAGI coordinates of each site will be encoded
into the MAGI computer storage. This will allow the data to be used for

State Planning purposes and will provide easy access to the information by
planners. .

Data collected from each site were encoded on data forms designed for
easy key punching. This avoided the costly step of transferring the data
to key punch forms. Use of a standard data form reduced the amount of
writing done in the field and demanded that the surveyor at least consider

all possible parameters. An example of a data sheet is illustrated in
Figure 16.

In many cases, the user must have ready access to the information,
often on short notice. The print-outs were formated sc that legal sized
photo copies could be made.

For evaluations, any parameters can be selected and a list of areas

containing them can be generated. Fxamples are: all sites within a particular

county, all sites with trees greater than 2' DBH, all sites with unusual
geologic features.

Since land use patterns, trends, and status are dynamic, the need for
updating information is a major consideration in formating data. The com-

puter program developed for this study is simple and flexible, and can be
easily updated.

Data are available as a computer print-out for each site. The data
are organized so that the first page allows the user to get an idea of the
salient features of the site, its current use and status, etc., (Figure 17).
If a catalog of natural areas were to be published, this first print-out
page provides a good general description of each natural area and in-
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Figure 14

b Data Form {

CARD#6

,coun.

elect.
dist.

VEGETATION SAMPLING

coun. field sub
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Species /aA/g
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&/ SPECIES NAME

F_________VVorkshee( S

14

22

30

38

46

54

62

70

CARD#7

1

19

27

35

43

51

59

67

CARD #8

1

19

27

35

43

51

59

l.ayer
1. canopy 3. shrub

2. understory 4, herb

Importance

I. unique or rare

2. championtree(22ft.) 4_40

3. endangered

Avg. % Cover

Reproduction

0-<5 5-50 X-.yes
1-10 6-60 O-no
2-20 7-70
3-30 8-80
9-90
56

' Canopy, Understory, Shrub, Herb- Total Averapge Cover

4=9-12"
5=12-18"

6=18-24"
7-24-30"
8+~30-30"
9= > 36"



cludes a useful level of information pertaining to the site. The print—-
out second page lists more detailed information and is intended for the
use of those with specific data needs (Figure 18).

The parameters in Figures 17 and 18 are explained below, or in the
discussion of derived parameters, or in Appendix A, the Field Notebook.

To characterize and locate natural areas, two systems were used, one
to characterize the nature of the area, the other to specify its location.
The elements of character and of location are discussed below.

CHARACTER

Primary, Secondary, Tertiary Categories

To indicate the salient features of a natural area, descriptive cate-
gories were developed., These categories follow the format of the New
England Natural Areas Study (Siccama, 1975). Table 5 lists eight categories
and the descriptive statements associated with each. These accent the sa-
lient features of a natural area. Each natural area may be given as many
as three descriptive statements, but no less than one. These are printed
on the first page of the data print-out for each site and are listed as
primary, secondary and tertiary categories.

By using these descriptive statements, the user can quickly gain an
impression of the important features of the area and decide if he is in-
terested in knowing more about the site. -

Location - Site Type ~ Ecological Unit

A brief, short-hand description of the location and nature of the site
is available in the location - site type — ecological unit description.
The location part tells where the site is on the Eastern Shore relative to
broad categories (e.g., upland bay shore, edge of tidal stream). The site
type describes topographic and hydrologic conditions (e.g., ridge top,
lower slope, deltaic bottomland). The ecological unit describes what type
of natural system will be found there (e.g., forest, marsh, pond, unusually
large tree). Examples of how these would read are:

Bay shore - lower slope - pond
Interior - deltaic bottomland - marsh
River shore - floodplain - forest

LOCATIONS

County

For ease of reference, the first location designation is the county
name. Each natural area is referred in the data to the county in which it
wholly or chiefly occurs. This information appears on the first page of
the print-out and allows for data retrieval by county.

Election District

Each county is divided into several election districts. The election
district is the next location level.
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Table 5. DESCRIPTIVE CATEGORIES

GEOLOGIC (Landform)

Gorges

Distinctive mountain features

Cliffs, bluffs .

Natural rock outcrops of geologic significance

Manmade rock outcrops of geologic significance (rnad cuts and
quarries)

Natural sand, beach, dune features

Fossil evidence

Scarp

Other unusual geologic features

SOILS

Unusual soil groups undisturbed by human activity

HYDROLOGIC

Significant and unusual water-land interfaces (e.g., islands;
scenic stretches of coast, rivers, streams, lakes or ponds)

White water stretches

Waterfalls

Natural Springs

Marshes, bogs, swamps, flats (coastline)

Marshes, bogs, swamps, flats (inland)

Aquifer recharge areas

Water areas supporting unusual or significant freshwater
aquatic life

Lakes or ponds of unusually low productivity

Lakes or ponds of unusually high productivity

Unusual natural river, lake or pond

Stream and wetland margin habitat

Floodplain

Lake or pond

Other unusual hydrologic feature

BIOLOGICAL-FLORAL

Rare, remnant or unique species of plants

Unique plant community

Plant community unique to a geographic area

Individual plant specimen(s) or unusual significance
(e.g., large trees)

Plant communities of unusual age or maturity

Plant communities of unusual diversity and productivity

Areas exhibiting outstanding seasonal color

Forest

Managed Forest

Field or shrub swamp
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BIOLOGICAL-FAUNAL (terrestial animals)

Habitat areas or rare, endangered and unique species

Habitat areas of unusual significance to a faunal community
(e.g., feeding, breeding, wintering, resting)

Faunal communities unusual to a geographic area

Habitat areas supporting faunal communities of unusual
diversity and productivity

Habitat areas exhibiting other interesting features

BIOLOGICAL-FAUNAL (birds)
Habitat areas or rare, endangered and unique species
Habitat areas of unusual significance to a faunal community
(e.g., feeding, breeding, wintering, resting)
Faunal community unusual to a geographic area

Habitat areas supporting faunal communities of unusual
diversity and productivity

BIOLOGICAL-FAUNAL (aquatic life)
Habitat areas of rare, endangered and unique species
Habitat areas of unusual significance to a faunal community
Faunal communities unusual to a geographic area

Habitat areas supporting faunal communities of unusual di-
versity and productivity

CULTURAL-AESTHETIC-VISUAL

Manmade features having unusual aesthetic features of aesthetic.
significance due to natural setting (e.g., old mill along creek)

Scenic gravel or unimproved roads

Vista points

Trail systems

Unusual - juxtaposition of manmade and natural features

Unusually scenic area

Archaeological site
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Nearest Town

For locating natural areas on couﬁty topographic maps and road maps
the print-out gives the name of the town nearest the natural area.

Watershed

To know which watercourse or drainage basin within which a natural area
occurs, major basin, minor basin, sub-basin, and basin segment are recorded
for each area. On the print-out for the site the name of the major water-
shed basin is shown. Where sites occur in more than one minor basin, an
asterisk (*)'appears as the last digit of the site number.
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EVALUATION

Evaluation systems are developed to aid decision making. A fine-
grained evaluation system does not have to precede general regulatory act-
ivities. Data about a site may only require a general classification of
areas (e.g., wetlands) for regulatory needs. Classes of wetlands (e.g.,
bogs, marshes, swamps) may not be essential.

However, in making acquisition and land use decisions, a more de-
tailed level of evaluation is needed. When there are limited resources to
purchase lands, it is imperative that monies be expended on the most im-
portant areas. The need to determine gradations between areas is parti-
cularly acute for comprehensive planning. Without a determination of the
more important lands, much of the land would be classified as "critical",
making "eritical" a meaningless term (John Antenucci, pers. comm.). At the
same time, there is a need to determine which areas are of statewide signi-
ficance. '"Areas of critical statewide concern have generally been those
which (a) are used by or have impact upon state citizens from more than one
local jurisdiction, and (b) are not adequately protected or managed at the
local level” (Institute for Environmental Studies, 1975). The Institute for
Environmental Studies at the University of Wisconsin (1975) has listed sev—
eral tests that might be applied to determine whether an area is of state-

wide significance. This list is worth reviewing when setting up an evalua-
tion program.

Through evaluation of the data, when areas are ranked, decision makers

are in a position to develop priorities and make judgements with respect to
their program needs.

Evaluation systems typically are quantitative because other types of
evaluation (e.g., qualitative statements) are impossible to rank by them-
selves. Leopold (1969), suggests that quantitative data carries more weight
with decision makers than arguments based on emotion or personal feeling.
But, not all parameters can be easily quantified. Subjective, qualitative
evaluations also have their place in an evaluation scheme as well.

It isnot within the purview of this study to develop a rigorous, ob-
jective ranking system for evaluating natural areas. Rather, agencies in
the Departments of Natural Resources and State Planning, separately or
collectively, will develop such evaluation systems to rank areas, to deter-
mine their permissible public or private uses, and to develop priorities
for implementing these determinations. This study includes several preli-
minary subjective evaluations as well as an objective ranking for wildlife
habitat in freshwater wetlands. This objective evaluation is intended to
act as an example for other evaluation systems to be developed by the State.
Below is a discussion of how a more extensive and objective evaluation
might be done and some important considerations and limitations related to
objective evaluation systems are illuminated.

One method of evaluation requires a two step process. This first step
ranks general classes of areas by relative value. (For example, loblolly
woods vs, oak woods vs, wetlands). The second step is to perform an evalua-
tion of each of these site classes to determine which type within the class
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is more important relative to the others in the class. (For example, within
wetlands; bogs vs. marshes vs. swamps).

Another evaluation process would involve the ranking of these various
types of land by their scarcity, ecological value, recreation value or other
values. Each value can be weighted, and each land type scored. In this
way, totals can be derived which rank classes of land by stated values,
weighted to reflect the values of the evaluating agency. Combinatioms of
these two evaluation methods, or other methods, can also be employed. The
important point to remember is that an evaluation scheme is a method for
dispersing information on land areas into a ranking system in an effort to
distinguish one from the other.

The data collection system in this study was developed to allow for
the identification of the most valuable natural areas of Maryland's Coastal
Plain. In part, the data was collected so it could be used to either rank
areas for quality or naturalness or to rank areas for specific uses. For
each evaluation a different set of parameters must be assessed. For example,
passive recreation requires the assessment of such factors as the area size,
the number of vegetation types, the size of water bodies, stream classifi-
cation, the presence of well-drained soils, and the nature of contiguous
land uses. Ranking of wetlands for wildlife management requires such factors
as the site type, wetland class, vegetation interspersion, types of distur-
bances, and cover type. At the same time, parameters used in assessing the
relative quality of ocak~beech forests are different than those used in
assessing the relative quality of mill ponds. Some rating systems are fine-
grained. ‘A parameter such as area size, can have several different cate-
gories (e.g., over 500 acres, 100-500 acres, less than 100 acres) and each
category could have a different weight or rank for different evaluation
needs. '

A number of attempts have been made to develop rating systems designed
to permit comparison among areas based upon numerical scores. The rating
systems that have been developed differ in the number of parameters con-
sidered, the level of information detail required concerning the parameters,
the amount of subjectivity required in producing a numerical rating for any
particular parameter, and the mathematical manipulations performed in arriv-
ing at a final overall rating for the area. An excellent discussion of the
different types of rating systems is contained in the Smithsonian Institu-
tion Center for Natural Areas report (1974b).

Natural area parameters can be evaluated through two general types of
assessment — subjective or objective.

In this study, subjective elements were included because (1) certain
parameters are so variable that they were difficult to quantify (e.g
visual experience) or, (2) the parameter provides a general statement
about the character of a site.

The subjective parameters appear on the first page of the computer
print-out for each site.

Subjective parameters include: access, security, visual experience,

ease of passage, natural integrity, diversity, occurrence and aquatic buffer
zone.
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Objective parameters are (1) spacific quantitative variables (e.g.,
size of area, soil erodibility, distance of water body or (2) specified
descriptors (e.g., zoning, c.atigious land use, ownership, vegetation
type).

There are many data manipulation probilems encountered in the use of
a numerical rating system$ thevefore, the results obtained from numericai
rating systems should be used with caution. Some rating systems order the
data for each factor, by given criterila, without considering the interval
between each rank or some fixed zero point. This type of scaling is known
as ordinal, and limits the validity of any mathematical operations which
may be performed. As Brandes (1973) notes:

The most important point about ordinal rankings is that
not much more than A" is taller than "B" can be said
with them. Even though A may be ranked four and B
ranked eight, it is not legitimate to say that B is
four units higher than A or twice as tall as A. Al-
though the numbers designating the ranking may be ma-
nipulated by conventional arithmetic, the results,

in terms of prcperties of the objects ranked, are
meaningless.

There is a tendency to treat data, many times distinguished on a "good--bad,
high-~low, first--last" basis, as if they were measuring differences in mag-
nitude which reflect a meaningful difference in the properties of objects
or factors being ranked (Smithsonian, 1974), It may appear necessary to
combine the ordinal ratings by summing them, as the Illinois and Wisconsin
natural area rating systems do. Certain factors may be weighted and then
summed to obtain an overall weighted score (Golet, 1973, Institute for
Environmental Studies, 1974). 'Translating the result back into a meaning-
ful statement reflecting the conditions in the real world is often not
possible without implicitly inputting more information or making arbitrary
choices. The temptation of balancing convenience and realism is only one
of the problems involved. The rules of scaling are still being violated:
ordinal numbers are stiil being multiplied by consiants and summed."
(Brandes, 1973).

When using numerical scores, many variations of numerical totalling
can be used; however, it should be noted that the total scores are only
meaningful with respect to one another. The numbers in themselves have
no real value. Weights and ranks are subject to bias; weights assigned
may vary from individual to individual depending on knowledge or values.
Also, the final or to%al score for any natural area being assessed is ad-
versely skewed where a subscore, not available for one of the parameters,
is scored as a zero, as though it were counted when in fact it wasn't.
That is, if no data exists for aparticular parameter for one natural area,
but is available for other areas, the score of the one area may be sig-
nificantly lower than it should De.

Ranking encounters several other problems. No one person has seen
all of the areas ic be ranked. This problem is compounded by the diffi-
culty of assessing an area in only one visit. Finally, the more factors
involved in the evaluations, the more averaging there will be; thus, par-
ticularly outstanding qualities and differences may be masked by the
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shear mass of data. A major effort should be made to make the evaluation
as succinct as possible. Some evaluation systems rely too heavily on an
ephemerial factor such as the presence of rare or endangered species. '
Consequently, when the factor changes, the rank of the area changes
radically.

In evaluating areas for protection or acquisition, the State will be
faced with decisions such as which bogs or which beech stands should have
top priority. The need to determine gradations or continuums in biotic
communities, or any potential critical area, is particularly acute for
comprehensive planning. The task, then, is to rank the specific classes
from highest to lowest priority. As an example, Tans (1974) has developed
criteria and a ranking system to evaluate priority for biotic communities
for the Wisconsin Scientific Areas Preservation Council. As Tans (1974)
notes:

"A system designed for priority ranking of natural
areas would be of benefit for (1) selection of the
most representative example of a natural area type
when several examples of the same type are under-
going simultaneous evaluation; (2) comparing the
relative "value" of natural areas and natural fea-
tures where such factors as disturbance, quality,
diversity, etc. vary from one area to another;

(3) forcing systematic analysis of traits to con-
sider each factor as objectively as possible'’.

The criteria used are included as Appendix B. This study provides the data
necessary to do a similar priority ranking system.

The technique used in this study for wetland evaluation is taken from
classification and Evaluation of Freshwater Wetlands as Wildlife Habitat
in the Glaciated Northeast (Golet, 1973). This paper was adapted for the

use of the field surveyors. The total score for wetland wildlife habitats
appears on the second page of the data print-out. Golet's system is a
"point rating with weighing of factors" type of evaluation and is similar
to the Institute of Environmental Studies,(1974) evaluation system. An
example of the rating system is shown in Figure 19; an example of the data
sheet is shown in Figure 20. For a discussion of how the evaluation is
done see "Wetlands" in Appendix A.

In conclusion, three considerations are essential to a useful rating
system (Smithsonian, 1974b):

1. Distinguish between those judgements which are primarily sub-
jective and those which are primarily objective, and don't
mix the evaluation where it is inappropriate.

2. TFor those judgements that are to be quantified, it should be
made quite explicit what criteria are being used to judge re-
lative values, the techniques to be employed in doing so, the
type of scaling operation being applied to the data and the
type of mathematical operations used in obtaining an overall
rating.

3. The presentation of the final rating should be made in such
a way that the relevant criteria responsible for making a
given area "critical" or of "top priority" are shown.
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Figure 17

WETLAND WILDLIFE RATING

Wetland Classes

Dominance Richness
5 acre minimum Class Class Rank
1. Open water 4,2 5 or more 3.0
2. Deep marsh 3 4 2.5
3. Shallow marsh 7,6 3 2.0
4. Seasonally flooded flats 1,8 2 1.5
5. Meadow 5 1 1.0
6, Shrub swamp
7. Wooded swamp
8. Bog
Size Rank
9. Very small - less than 10 acres 1.0
10. Small - 10-50 acres 1.5
11. Medium-sized -~ 51-100 acres 2.0
12. Llarge - 101-500 acres 2.5
13. Very large - greater than 500 acres 3.0
Site Types
Cover Types Site Types Rank
14, TUpland-isolated 24 17,18,19 3.0
15. Upland-lakeside 23 2.5
16. Bottomland-isoladed 22,26 15,16 2.0
17. Bottomland-lakeside 20,21,25 1.5
18. Bottomland-streamside 27 14 1.0
19. Bottomland-deltaic
Cover Types
20. Cover occupies more than 95 percent of the wetland area.
21. Cover occupies 76~95 percent of the wetland area, occurring
in a peripheral band.
22. Cover occupies 76-95 percent of the wetland area, occurring
in dense patches or diffuse open stands.
23. Cover occupies 26-75 percent of the wetland area, occurring
in a peripheral band.
24. Cover occupies 26-~75 percent of the wetland area, occurring
in dense patches or diffuse open stands.
25. Cover occupies 5-25 percent of the wetland area, occurring
in a peripheral band.
26. Cover occupies 5-25 perceunt of the wetland area, occurring
in patches or diffuse open stands.
27. Coveroccupies less than 5 percent of wetland area.
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Figure 17 (continued).

Wetland Wildlife Categories - cont.

Surrounding Habitat Types

28.

29.
30.
31.
32.
33.

Habitats Rank

Agricultural or open land
Forest land 28,29,30 making 3.0
Salt marshes up more than 90%
Mining or waste disposal area 1 or more of
Urban land 28,29,30 making 2.0
Outdoor recreation facilities up 50~90%
1 or more of
28,29,30 making 1.0
up less than 50%

2 or more of

Vegetative Interspersion

34.
35.
36.

Rank
Type 1 1.0
‘Type 2 2.0
Type 3 3.0

Wetland Juxtaposition

37.

- 38.

39.

Hydrologically connected to other wetlands (different dom.
class) or open water bodies within one mile.

(or)
Hydrologically connected to other wetlands (same dom. class)
within 1/4 mile

(or)
Wetland greater than 500 acres, with three or more wetland
classes (including deep marsh or shallow marsh).

Hydrologically connected to other wetlands (different dom.
class) or open water bodies from 1-3 miles away.

. (or)
Within 1/2 mile of other wetlands (different dom. class)

or open water bodies, but not hydrologically connected).
All other possibilities

Rank
37 3.0
38 2.0
39 1.0
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Col, Sig. Coeff. Rank Sub-score
No. Class Richness 5 x -
O \
Dominant Class . 5 x -
13 [ ] | .
Size N . 5 x -
14 — B
ket
83!
Site Type 4 x . .
16 .| | |
Cover Type

8 [T] | 3 E

~ Surrounding Habitat 4 x oz
20 Agricultural or open »
22 Forest
24 Salt Marsh
26 Mining or waste disposal
28 Urban
30 Outdoor Recreation

Vegetative lntgr'spersion, '3

x M

32 r | R _—
Juxtapostion ' 2 x ,
TOTAL SCORE TOTAL SCORE
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GLOSSARY

Aquatic Buffer Zone - a band of vegetation contigucus with wetlands and
watercourses which protects an aquatic system from excess runoff, erosion '
and contamination from non-point sources of pollution such as fertilizers
and pesticides. The width of vegetated land necessary to adequately buffer
the aquatic system varies, depending on the soil's ability to store water
and the type and extent of the vegetation in the buffer.

Aquatic System - a wetland, watercourse, or water body and contiguous areas
with D or D+ soils. '

Bacterial Danger Zone - soil between the highest water table level and one
foot below the lowest water table level; where conditions ar: ideal for
bacterial growth.

Basal Area - the area, usually measured in square feet, of the cross-section
at breast height of a single tree or of all trees in a stand.

Baseflow - stream flow derived from deep percolation of infiltrated water
that enters the permanently saturated ground water system and discharges
into the stream channel.

Buffer - a limited use area between a developed area and a protected area.
Categories - a division within a parameter used for the purpose of scaling.
Class - a group of areas considered as a unit (e.g., wetlands, forests, fields).

Community - any assemblage of populations living in a prescribed area or
physical habitat.

Contamination - befoulment through contact with a pollutant (e.g., pesticide,
herbicide, toxic chemical, oil residue, bacteria, sediment).

Contiguous Land Use - the type of use being made of land adjacent to and
bordering a natural area.

Critical Area - areas where man's activities can have a relatively severe
impact on natural systems. Critical areas may also be habitats which are
infrequently found in a state or in the nation as a whole.

DBH - tree diameter at breast height (4.5 feet above the ground).
Detritus — particles of plant matter in varying stages of decomposition.

Disturbance - a disruption, or perturbation, of an ecosystem resulting from
human activity.

Diversity - the number of different vegetation types, animal species or
physical features (e.g., streams, scarps, bogs) which the natural area contains.

Drainageway - a pathway for watershed drainage, characterized by wet soil
vegetation; often intermittent in flow.

Edaphic Climax - where topography, soil, water, fire and other disturbances
are such that the climatic climax cannot develop.
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Endemic - a species of limited geographic extent.

Erodibility Coefficient - (K factor) ~ the erosion rate per unit of erosion

index for a specific soil in continuously cultivated fallow ground on a 9%
slope, 72.6 feet long. This factor is used by the Soil Conservation Service
to calculate the erosion from a particular soil.

Exotic species - any plant or animal species not naturally a member of the
plant community in which it is found.

Fauna - a collective term for the animal species present in an ecosystem.

Floodplain - a flat, low-lying area bordering a river or strcam which is
flooded only at times of high water.

Flora - a collective term for the plant species present in an ecosystem.
Floristics - plant species composition of an area.
Ground flow - the movement of water within the ground.

Ground water - that part of the subsurface water which is in the zone of
saturation.

Habitat - the area of residence for an animal species or a community of
species.

Home range - the area to which individuals, pairs, or family groups of ver-
tebrates and the higher invertebrates restrict their activity.

Infiltration - the'flow or movement of water through the soil surface into
the ground.

Mottling - colored spots in soil horizons which indicate the existence of
fluctuations in the ground water level.

Natural area - areas where at present natural processes predominate and are
not significantly influenced by either deliberate manipulation or accidental
interference by man.

Natural integrity - the degree to which a natural area is characterized by
the natural regeneration of vegetation, mature or stable vegetation and the
absence of man-induced disturbances.

Natural soils group - a new classification system of the State of Maryland's
Department of State Planning which groups soils into similar major proper-
ties and features. The soil typologies of each county are regrouped around
six categories of interest: agriculture, productivity, erosion susceptability,
permeability, depth of bedrock, depth of water table, and stability. 1In
general, the natural soil groups are arranged in order of increasing limita-
tion for most uses.

Occurrence - the relative frequency of the vegetation type(s) or natural

features in a natural area within the context of its frequency of occur-
rence on the Delmarva Peninsula.
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Overland flow ~ water flowing over the ground surface.

Parameter -~ a topic whose fnformation is amenable to collection and analysis

Partial area - dynamic, saturated, often shallow, stony or compacted areas
near streams which contribute large volumes of runoff during a storm.

Perched water table - water table above an impermeable bed underlain by
unsaturated rocks of sufficient permeability to allow movement of ground
water.

Percolation - movement under hydrostatic pressure of water through the in-
terstices of the ground.

Primary productivity - the amount of organic matter produced by photosynthe-
sis.

Quadrat -~ a sampling area, usually square, of relatively small but consis-
tent size.

Return flow - subsurface flow which intersects the ground surface and
emerges as a spring or seep.

Runoff - the discharge of water through surface streams, expressed usually
in units of volume such as gallons, cubic feet or acre-feet.

Runoff potential - the potential of the soil to shed rainwater. The runoff
potential rating is based on soil catenas. Soils are grouped into seven
runoff potential rating categories according to internal drainage, depth

and texture of the soil as well as subsurface soil conditions. The rating
system enables hydrologists or land management personnel to classify the
soils hydrologically. D and DYsoils have the highest runoff potential
while A soils have the lowest. This system not only expands S.C,S. hydro-
logic so0il groups but also includes relevant soils information to reclassify
certain soils based on recent research.

Saturated overland flow - surface water flowing over saturated soils near
streams and drainage ways.

Security - the probable period of time during which no significant man-
induced, direct or indirect alteration of a natural area is foreseen.

Sedimentation - the process of gravitational deposition of soil and other
particles transported by water.

Soil series ~ a group of soils developed by the same combination of genetic
processes. Its horizons have similar differentiating characteristics and
arrangement in the soil profile and soils have developed from the same kind
of parent material. Except for the "A" horizom texture (which is used to
classify soil series into types) all soils having similar physical, chemical
and morphological characteristics such as structure, texture, pH, base sa-
turation, organic matter content, topographic position, drainage, depth,
color, parent material and horizon thickness, type and arrangement belong

to the same series.
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Soil series are named for the geographic location where they were
first described. Hence names such as Pocomoke, Sassafras, etc.

Soil type - a subdivision of the soil series based on the texture of the
"A" horizon. Soil individuals belonging to the same type have similar
characteristics &s required by the soll series as well as the same sur-~
face texture. Soil types derive their name by adding the surface texture
to the series name.

Subsection-~ 2 division of a natural area which reflects a discrete vega-
tation type, site-type or natural feature.

Substrate - layér beneath the soil surface.

Subsurface fiow - water flowing through substrate, often along impeding
layers (fragipan) in the soil.

Succession ~ a systematic series of species replacement in a biological,
system.

Transpiration ~ giving off of moisture and gases through the surface of
leaves and other parts cf a plant,

Trophic level =-a step in the food chain.

Type - a subdivision of a class, a group having distinguishing charactéris—
tics, (e.g., pond, marsh, swamp; ocak-beech, mixed oak, oak-pine).

Uplands - sites where the soil is dry or moist most of the year including
ridges, uppersicpes, midslopes, lowerslopes and well drained stream ter-
races.

Vegetaiion - =he mosaic of plant communities in the landscape.
Vegetation structure - the density and distribution of leaf surfaces ver-

tically and horizontally. Canopy, understory, shrub and herb layers are
common descriptions of vegetation structure.

Vegetation types ~ an assemblage of plants consisting of particular species
composition. The vegetation type is named for the dominant or co-dominant
species. Vegetation tyvpes such as "0Oak-Hickory" or "Bald cypress', may
include as many as 20 different species of trees, as well as numerous shrubs
and herbs. In some cases the transition between adjacent types are gradual;
therefore the description given the vegetation type is more typical of the
centar of the type than its edge.

Water tebie = the nighest level at which the soil or underlying rock mate-
r3al is wholly saturated with water. In certain places a perched water
table may be separated from a lower water table by a dry zone.

Well draised soil ~ soils neariy free of mottling and commonly of an inter-
mediate iexture.

Wetland ~ any awes where the water table stands at or above the land sur-
face for =zt least part cf the year. Wetlands are described according to
the degrea of wetness and the type of vegetation which the site supports.
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The following is an explanation of the rating system developed for the
Wisconsin Scientific Areas Preservation Council for possible use in their
program, It-is taken verbatim from "Priority Ranking of Biotic Natural
Areas'". (Tans 1974, pp. 33-39).

INTRODUCTION-A BRIEF HISTORY OF WISCONSIN'S
NATURAL AREA PRESERVATION EFFORTS

Wisconsin, long known as a pioneer in natural area preservation, ini-
tiated its efforts in 19451 when the Conservation Commission uaanimously
approved a resolution by Commissioner Aldo Leopold which created the Nat-
ural Areas Committee. Its duties were to "lay out a plan to acquire...a
system of small areas representing the native vegetation of Wisconsin, in-
cluding samples of woodland, marsh, bog, beach and prairie, to be held and
used soiely for educational and scientific purposes,..." The resolution
included an appropriation of $5,000 for natural area acquisition, but once
exhausted it was never renewed. During its seven-year existence, the Nat-
ural Areas Committee identified several outstanding natural areas such as
Cedarburg. Bog, Scuppernong Prairie, and Parfrey's Glen, which was later
purchased frbm the funds appropriated.

_ The Natural Areas Committee was abolished in 1951 with the creation
of its successor, the State Board for the Preservation of Scientific Areas.

The Board was charged by statute to advise local, state, and federal agencies -

regarding the selection, acquisition, utilization, and maintenance of
scientific areas. With a capable leader in ecologist John T. Curtis plus
the enthusiastic support of the other member-naturalists, the Board es-
tablished 16 scientific areas by the end of 1952 and 27 areas through 1953.
The Board operated without a staff or budget.

The allocation of a budget in 1966 was responsible for a renewed vi-
tality in Wisconsin's preservation program. Within several years the large
backlog of uninspected natural areas was reduced, and additional potential
scientific areas and a variety of natural features were delineated and
field-checked. More recently, the Scientific Areas Preservation Council,
formerly the State Board for the Preservation of Scientific Areas, has en=~
couraged and sponsored the field work for complete natural area inventories
of nine southern Wisconsin counties in order to identify natural areas of
both state and local significance.

Today, 22 years after the original legislation, natural area preser-
vation in Wisconsin has progressed far and witnessed many changes. There
are now 105 state scientific areas encompassing nearly 15,000 acres. The
majority of scientific areas are on lands acquired for hunting, fishing,
park, and forestry purposes by several agencies, most notably the Wisconsin
Department of Natural Resources (DNR).

_ IMinutes of Wisconsin Conservation Commission, February 13, 1945,
pp. 23-24.



lillll------————.——

The Council has nct been alons in its eiforts toward natural area pre-
servation. Nonprofit conservation agencies, especi:l'y the effective Wis-
consin Chapter ol the Nature Conservancy, and a varieiy of other private
groups have been instrumental in locating and purchasing natural areas
under circumstances where public eg~ncies have been unable or slow to be-
come involved. There are indications, too, that planning and administra-
tive personnel in Wisconsin at the county and state level are becoming
actively aware of the need to at least identify representative natural
communities and features of the landscape.

Both public agencies and private groups dedicated to natural area
preservation have been limited by a lack of money. Private groups have
had to rely on donations to finance their projects, and until recently,
only a token amount of money had been appropriated by public agencies spe-
cifically for natural area acquisition. A modern precedent was set, how-
ever, when $100,000 from the Outdoor Recreation Act Program (ORAP)2 was
earmarked for natural area acquisition by the Wisconsin DNR for the
1971-73 biennium. The Council, having the responsibility for recommend--
ing the top-priority tracts, planned that two or three areas could be pur-
chased annually through judicious use of the funds.

In view of the limited acquisition funds, the need of an evaluation
system became apparent even though Council and staff have utilized criteria
to identify and select the highest priority areas for years on an informal
basis. For nearly thirty years the Council and its predecessors have accu-
mulated inventory data on a large number of high~priority natural areas,
many of which have remained under private ownership. From this backlog
of natural areas plus those to be identified in the future, a relatively
few will be selected as acquisition candidates. 1In addition, there has
been an increasing number of individuals and agencies requesting help in
natural area evaluation. Fulfilling all the requests is difficult, but
providing an evaluation system upon request would allow others to famil~
jarize themselves with evaluation techniques.

A system designed for priority ranking of natural areas would be of
benefit to Council and staff for 1) selection of the most representative
example of a natural area type when several examples of the same type are
undergoing simultaneous evaluation; 2) comparing the relative "value" of
natural areas and natural features where such factors as disturbance,
quality, diversity, etc., vary from one area to another; 3) forcing sys-

tematic analysis of tracts to consider each factor as objectively as
possible.

THE EVALUATION SYSTEM

This is a preliminary approach to a priorty ranking of natural areas,3
and it emphasizes the evaluation of vegetative characteristics as the basis
for comparing areas and establishing priorities. Additional features such
as geological or archaeological sites, animal species preserves, and other
natural features of the landscape deserve recognition in natural area eva-

Z0RAP-Outdoor Recreation Act Program is a $200 million bonding program
for land acquisition and development in Wisconsin.

The Scientific Areas Preservation Council utilizes the terrestrial
plant community classification scheme of John T. Curtis in The Vegetation
of Wisconsin (1959).
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luation. Council staff will continue to seek the advice of numerous spe-
cialists as necessary so that top-priority zoological, archaeological, and
geological sites receive adequate representation within the scientific area'
system,

This evaluation of natural areas does not consider scenic beauty, ease
of access, potential for enjoyment of nature, availability of public faci-
lities, or hazards to visitors. Public enjoyment, safety, and convenience
factors are of important consideration in parks and other less restricted
areas but of lesser significance in natural area evaluation.

The ranking system is founded on a systematic analysis of the areas to
be ranked based on criteria which are grouped into four categocies: 1) de-
termination of natural area value (biological characteristics), including
quality, commonness, and community diversity; 2) physical characteristics

- and use value, the former including size and buffer considerations; 3)
degree of threat; and 4) availability. Areas of both public and private
ownership can be ranked with this system.

Factors concerned with management and protection of natural areas,
although vitally important for long-term maintenance of an area, were
omitted from the ranking. Examples include unauthorized use by snow-
mobiles or other vehicular traffic, the cost of fencing, enforcement, or
boardwalk construction, and the time and energy needed for these.. These
factors often become problems after an area has achieved scientific area
status, but they would seldom be of such importance that they would affect
a decision regarding preservation.

Although all factors need to be considered in evaluating the "value"
of a potential scientific area, certain factors are more important than
others. For example, consider quality of an area versus the presence or
absence of a buffer zome. Quality is obviously one of the most important
determinants of natural area selection, while a buffer zomne, which in-
creases the probability of more complete protection, is not instrumental
to the existence of a natural area. To equalize these and other factors,
a weighted system of point allocation was utilized in the ranking.

The weighting of criteria utilized in evaluating natural areas was
determined by analysis of the reasons for which areas were established as
scientific areas as well as the long-term goals of the Council. Both are
related to the nature and distribution of the presettlement vegetation
types in the state and their historical preservation and conversion to
the existing types. The results indicated that of the eight factors uti-
lized in the ranking, both quality and threat were of greatest overall
importance and most often of primary consideration in an area's evaluation.
They were weighted the heaviest. The remaining criteria in order of de-
creasing importance are: size and buffer, commonness, community diversity,
availability, and finally, use value.

PROBLEMS OF A RANKING SCHEME

Ranking natural areas involves several problems, any one of which
will influence the results. No one person has seen all of the areas to
be ranked, and this problem is compounded by the difficulty in assessing
an area in one visit. Council staff has found it necessary to investigate



an area two or three times during different seasons to obtain a reasonable
analysis of an area's features. No one should attempt to rank a natural
area on the basis of another's report or without a personal inspection.

Secondly, the more factors involved in evaluating an area the more
averaging there will be; thus the outstanding qualities and deficiencies
will be masked. The perfect blend for an evaluation is one which uses the
fewest criteria but most accurately reflects an area's worth.

Thirdly, there is the problem of obtaining a single and meaningful
numerical score for each area evaluated taking into consideration the
three disparate qualities: biological (and physical) characteristics,
threat, and availability. A simple additive scoring scheme was discarded
because it could equate two areas, for example, one of which was for sale
and the other which was not available. Similarly, natural areas with high
quality and not threatened, and low quality, threatened areas could be
ranked alike. Multiplicative scoring has been suggested and appears to
more accurately portray the relative 'value" of natural areas. It was
decided, however, that any scoring system which provided a composite score
for the above characteristics, no matter how it was derived, masks the
critical criteria relating to ultimate preservation by acquisition:
availability and threat. The final scoring system retained separate
scores for biological and physical characteristics, availability, and
threat for quick and accurate comparison of areas.

Lastly, this system was developed to identify the best natural areas
from a select group representing the best of known natural areas in the
state. Evaluating the differences between natural areas in a select
group proves more difficult than comparing natural areas with a wide range
of differences. Other problems like the lack of reference materials on

most areas and the occasional occurrence of personal preferences hinder
objectivity.

USING THE RANKING SCHEME

The defined criteria under each heading should be systematically
applied to an area to award points, but be aware of the point differences
for the various criteria. Note that for those criteria which have only
even points defined, the scorer may allocate odd numbers. This may ease
the relative comparison of areas for some scorers. Great care should be
taken in evaluating an area to avoid intermingling elements of different

factors. Work with others who know the areas well and pool information
to reduce emotional point.

For each area evaluated, sum the points allocated for quality, com~
monness, community diversity, size, and buffer. The higher the total the
greater a natural area's "value". This total and points allocated for
availability and threat can then be compared for each of the areas eva-
luated to rank them comparatively.

CRITERIA FOR PRICRITY RANKING OF
BIOTIC NATURAL AREAS

1. Determinants of Natural Area Value (Biological Characteristics)

A. Quality-Quality is a ranking of an area based on the excellence
of its main features as measured by 1) diversity of native plant
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or animal species, i.e., are the expected (modal) species pre-
sent? 2) plant community structure and integrity; 3) the extent
of significant human interference (disturbance) to the community.
Disturbance includes logging, pasturing, development, fire, her-
bicides, water level change, ditching, etc., and it may be evi-
denced by exotic weedy invaders, loss of intolerant species, and
increase of aggressive native plants. 4) The extent to which a
community corresponds with our concept of the identified nat-
ural community as it existed before settlement,

Quality analysis of the different natural area types found
in Wisconsin requires that different criteria be applied to each
type. In all forests, for example, old-growth timber is a very
important factor, while in certain forest types such charac-
teristics as a rich spring flora, an overabundance of armed
shrubs, and tree size class diversity are important in evaluating
quality. It is beyond the scope of this paper to examine the
characteristics of the different community types as well as what
constitutes a significant disturbance to a particular type, and

it is expected that anyone ranking natural areas is well familiar-
ized with the region's ecology.

Point Allocation

Points

Highest Quality -~ area approaches the ideal community

type; no disturbance or disturbance not visible. 10
High Quality ~ evidence of very minor disturbance. 8
High Quality - at least one type of more obvious

disturbance. A 6

Moderate Quality - one or more types of disturbance-
to community is obvious and community integrity
threatened. (Area is of local significance and
may be of state significance in the future). 4
Low Quality -~ disturbance with resultant loss of the
biotic community structure. May still have value
as species habitats. (May now or in future be of
local significance, but without the presence of
nonbiotic features, the area should be dropped
from consideration for state significance.) 2

Commonness—-Commonness is a measure of the importance of a natural
area type derived by evaluating the acreage of the type in pre-
settlement vegetation, the method of historical conversion of the
type and its resultant degree of destruction, restricted nature
of occurrence, the presence of rare or endangered species, and
the amount of the type in the present landscape of the region.
Commonness indicates the comparative evaluation of natural areas
rather than a comparison between natural areas and the remaining
landscape. Using the latter definition, one would be required to
rank all natural areas as very uncommon. Natural area types like
white oak-black oak forest in southern Wisconsin and a northern
mesic forest are ordinarily viewed as being common, whereas a
mesic prairie and a coastal beach community are very uncommon.
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II.

Point Allocation Points

Very Uncommon - low acreage in presettlement ve- )
getation and present vegetation, nearly com- '
plete conversion of type, restricted occurrence,
the presence of two or more rare or endangered
species, or the only known location of a nonbo-
tanical feature. 6

Uncommon - moderate amount of type in presettle-
ment vegetation and/or partial conversion of
type, moderate amount of acreage of type in
present landscape of region, no known rare or
endangered species. 4

Common - frequent to abundant in the present
landscape, the type has increased since the
advent of white settlement, or an adequate re-

presentation of the type within the scientific
area system. 2

Community Diversity - The number of plant community types or other
natural features within a tract is defined as community diversity.
It is desirable to include within a natural area more than one
biotic community type or natural feature to protect a continuum of
types expressed across different soil, topographic, bedrock, slope,
and water regimes. This allows protection of a greater range of
habitat types and thelr biotic members, some of which may not
necessarily be confined to a single community type. It also greatly
increased the scientific and educational use value over that .of a
single isolated community or feature.

Point Allocation Points

Great Diversity - four or more community types or

features 5
Moderate Diversity - two or three types or features 3
No Diversity ~ single community type or feature 1

Physical Characteristics and Use Value

A.

Size and Buffer are scored together.

Size - The minimum recommended size for plant community types,
assuming adequate buffer protection, varies according to the
nature of the type. A minimum size for woodlands is near 40
acres, while a remmant prairie 5 acres in size is sufficiently
large to maintain its community integrity. For many natural
area types, especially those which have been severely diminished
in total area and those which have extreme geographical limita-
tions, it is now necessary to totally preserve the remaining
examples, regardless of size.

Buffer Zone - A buffer zone is deemed adequate if it will afford

protection to a natural area from the direct and indirect activi-
ties of man and from the elements. The adequacy of an need for a
buffer zone are determined on an individual area basis considering
the following variables: the vegetation type in the buffer zone
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and the size of the natural area; the nature of the natural area's
boundary (road, river, fence, or not defined); and the compati-

bility of adjacent land use, land owndership pattern, topography,

and expected degree of encroachment.

Point Allocation Points

Greatly exceeds minimum size, excellent buffer, no
threat of encroachment

Adequate size and buffer

Adequate size, inadequate buffer

Inadequate size, adequate buffer

Both inadequate
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Use Value - Use value is an indicator of the value of an area as
measured by the amount of current and potential educational and
other use the tract may receive. Use is intended to include for-
malized class and instructional activities, research, and informal
nature use. The latter would include tours by various conservation-
oriented groups and individuals. For use evaluation, consider pro-
ximity to a metropolitan area and major colleges and universities,
adaptability to such use, and the ability of the area to absorb

use without deteriorating.

Structured educational and individual use of natural areas
is extremely important as a learning experience. However, educa-
tional experience is secondary to preservation for the future,
hence its low point valuation here. ‘

Point Allocation Points

Outstanding value - annually used by several schools

or groups for both casual and structured activi-

ties; near metropolitan areas; extensive field

station use or potential for extensive use
Intermediate to high value 2,
Moderate value
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Degree of Threat

Degree of threat is, unfortunately, a very important consideration
in evaluating natural area priorities. Were there sufficient funds
available to protect all of the choice natural areas, and better
public understanding of the need, threat would be of little conse-
quence in a priority rating. Because only limited funds are at
hand, those areas that are threatened must be acted upon first in

a crisis~by-crisis approach.

Threat may be defined as a rating of an area's security in
respect to the maintenance of the structure and integrity of its

plant communities and other natural features. In this evaluation,

threat for the foreseable future is considered.

Polints to consider are:

1. Region of the state, land use patterns in the vicinity,
local and state zoning or their lack.

R i



2. Potential of the tract for development, construction,
drainage or impoundment, grazing, lumbering, windbreak
planting, reforestation, plant introduction, etc.

3. Vulnerability to such projects as sewer, highway, pipe-
line, mining, or other nconcompatible use.

4. Owmer attitude toward preservation.

5. Possibility of increasing taxes, especially on lake-
shore property.

1y

Point Allocation Points
Threat is imminent; main features currently being de- 10

veloped or destroyed
Threat is imminent to portion of main features
Threat is moderate; development probable in future
Disturbance encroaching upon area
Little threat - destruction unlikely

NS~y 0

IV. Availability - Availability is an assessment of the probability that
an area will come under protective ownership, and it is evaluated
by analyzing the following factors:

A. Cost of purchasing or protecting an area (lease, easement, etc.)
with or without funding aid. Consider complexity of ownership.

B. Will the owner sell? To the state? Consider the main features
of a tract as an entity and not small parcels of the whole.

C. An area may be considered for donation by its owners.

Point Allocation Points

Available - offered as donation or owned by cooperating 5
public agency '

Available or at near appraisal cost, within an approved
land acquisition boundary, or possible candidate for
donation

Probably available at high cost

Availability in doubt ~ perhaps in time

Not available or available by condemnation

=N W

One caution is appropriate here. This system is not designed to finalize
an area's priority ranking, but instead to indicate its comparative ranking
when analyzed along with other natural areas. Ideally this ranking scheme
will provide an aid to the evaluation and selection of top-priority natural
areas. And, following the example of all viable systems, if it is expected
to become increasingly useful, its evolution will see periodic revision and
reevaluation. '
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