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The North Atlantic Regional Water Resources (NAR) Study examined
a wide variety of water and related land resources, needs and devices
in formulating a broad, coordinated program to guide future resource
development and management in the North Atlantic Region The Study
was authorized by the 1965 Water Resources Planning Act (PL 89-80)
and the 1965 Flood Control Act (PL 89-298), and carried out under
guidelines set by the Water Resources Council,

The recommended program and alternatives developed for the North

Atlantic Region were prepared under the direction of the NAR Study
Coordinating Committee, a partnership of resource planners represent-
ing some 25 Federal, regional and State agencies. The NAR Study

Report presents this program and the alternatives as a framework for
future action based on a planning period running through 2020, with
bench mark planning years of 1980 and 2000.

The planning partners focused on three major objectives -- Nat~
ional Income, Regional Development and Environmental Quality -- in
developing and documenting the information which decision-makers will
need for managing water and related land resources in the interest of
the people of the North Atlantic Region.

In addition to the NAR Study Main Report and Annexes, there are
the following 22 Appendices:

A, History of Study

B. Economic Base

C. Climate, Meteorology and Hydrology

D. Geology and Ground Water

E. Flood Damage Reduction and Water
Management for Major Rivers and

i v Coastal Areas

F. Upstream Flood Prevention and
Water Management

G. Land Use and Management

H, Minerals

I. Irrigation

J. Land Drainage

i

v
e - ; K. Navigation
L. Water Quality and Pollution

M., Outdoor Recreation

N. Visual and Cultural Environment

0, Fish and Wildlife

P. Power

Q. Erosion and Sedimentation
! R. Water Supply

S, Legal and Institutional Environment
Plan Formulation

-
.

U. Coastal and Estuarine Areas
V. Health Aspects

WATER RESOURCES NEEDS AND POTENTIALS FOR AN EXPANDING SOCIETY
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PREFACL

This report on fish and wildlife resources is a contri-
vbution to the comprehensive survey of water and related land re-
sources in the WNorth Atlantic Region, which was authorized by Con-
gress in Section 208, Public Law 89-298. It culminates efforts to
assess (1) the abundance and distribution of fish and wildlife
resources, (2) the rate of present and future utilization, (3)
their capability for meeting future needs, and (4) the economic
impact these resources exert on the Region's economy.

The Bureau of Sport Fisheries and Wildlife participated
in the study under authority of the Fish and Wildlife Coordination
Act (48 Stat. 401, as amended; 16 U.S.C. 6bl-666 inc.), as did the
Bureau of Commercial Fisheries (now the National Marine Fisheries
Service) and the state agencies having responsibility for fish and
wildlife resources in the North Atlantic Region.

The Nortn Atlantic Regional Water Resources Study will
identify the problems in meeting the present and future needs of
people. It will indicate their magnitude and establish priorities
for developments to meet them.

More precisely, the objectives of the framework study
are ''the determinations in broad terms of overall basin require-
ments for water and related land resource development for muni-
cipal, industrial, and agricultural water supply, water quality
control, flood control, and drainage, hydroelectric power; navi-
gation, watershed protection and management, outdoor recreation,
fish and wildlife conservation, and other purposes, the determina-
tion of tne availability of water, the appraisal of the capability
of tne going program of resource development to meet indicated
present and prospective needs; the formulation in general terms of
a plan of development, including the indication of elements which
would be required in tne near future and tne need for and priority
of more detailed studies of tributary basin areas."

The North Atlantic Region includes all or portions of 13
states lying on the dJorth Atlantic slope from Maine to North
Carolina. It also includes, for the purpose of this study, the
estuarine areas. These may be defined as those portions of the
adjacent marine environment which are modified by the fresh-water
run-off from the uplands and thus subject to modification by any
extensive manipulation of the fresh-water component.

This Appendix presents a program to maintain and provide
adequate fish and wildlife habitat to meet the needs of the people
of the Worth Atlantic Region through the year 2020. It is admit-
tedly based upon 'broad-brush' quantification, insofar as possible,
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of recreational activities dependent on fish and wildlife resources
and description of tne magnitude of the problems limiting fish and
wildlife in a particular area, with subsequent formulation of
possible solutions tnat would provide an adequate resource supply.

This Appendix snould be useful for future studies of a
more specific nature. The adoption of the solutions advocated in
this report will benefit fisu and wildlife resources and in turn
the people of the Region.




SYLLABUS

FINDINGS \AivD CONCLUSIONS

1

‘The 2.4 million acres of streams, lakes and impoundments
within the dorth Atlantic Region are capable of satisfying 108
million man-days of use provided public access is secured to this
nabitat. Althougn the on-going programs for access acquisition
are attempting to provide for the recreational fishing requirements,
these programs are inadequate to keep abreast of the rapidly grow-
ing demands. It will, tunerefore, be necessary to substantially
augment these on-going programs.

It would appear that the foregoing developable capabil-
ity would be sufficient to provide for the demands of the fresh-
water fishermen through tue year 2020. Such, however, is not the
case. This is because fishing pressure is not distributed equally
among the fishery resource types (e.g. cold-water and warm-water
streams, cold-water and warm-water lakes). Increased habitat is,
therefore, required by the year 2000.

The re-establishment of migratory runs of anadromous
fish to tneir former spawning grounds has long been recognized as
a great potential addition to the Region's sport and commercial
fisheries. Although on-going programs have tended to reduce the
discrepancy between supply and demand, these programs also are not
adequate to provide for tine total needs. Augmentation of existing
programs is, therefore, required. Alleviation of pollution, in-
corporation of fish passage facilities, removal of obsolete dams,
regulation of stream flows, provisions for fishermen access facili-
ties, improvement of habitat, construction of fish hatcheries, and
stocking programs will all require acceleration. R

Tue developable capability of the salt-water sport fish-
ery is considered adequate to support tne demands through the year
2020. Augmenting on-going access programs will, therefore, provide
sufficient opportunity.

The on-going prokrams of the estuarine-dependent commer-
cial fishery are considered\inadequate. The supply of edible fin-
fish will be adequate through the year 1980, industrial fish and
presently being overharveste The shellfish supply will also be
deficient by the year 198U and even the supply of seaworms will be
inadequate by the year 2000.

The capability of the commercial fishery resource can be
increased by augmenting the on-going programs. Pollution abate-
ment, appropriate legislation, and effective management of resources
would enable the industrial fish and seaworm supply to meet the
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demands through the year 2020. The supplies of edible fish and
shellfish would also be increased and would be adequate through
the year 2000.

The present capability of game resources to meet needs
in tne WAR (in man-days) is big game, 11.6 million; small game,
30.3 million; and waterfowl, 1.6 million. Although on-going pro-
grams are conserving and developing these resources, these pro-
grams will be insufficient in the face of mounting demands. Lack
of public access in addition to destruction or alteration of wild-
life habitat are primary reasons for this insufficiency. Because
of tnese factors it is estimated that the capability of game re-
sources by the year 2020 will be big game, 11.7; small game, 23.2,
and waterfowl, 0.9 million man-days. Thus, small game and water-
fowl capabilities are expected to be greatly reduced.

Because of a generally decreasing resource base and an
increasing demand, the rate of needs is correspondingly increas-
ing. It will be necessary to substantially augment on-going
programs to provide for these needs. By providing additional
access and hunting regulations that allow the opportunity for
maximum sustained yield of the resources, the capability of the
game resources will be sufficient to provide for the hunting de-
mands for big and small game tnrough the year 2020. The waterfowl
capability will be sufficient through the year 2000. To provide
for additional needs, either the habitat should be maintained at
the 1980 level or additional waterfowl habitat should be created.

In addition to the preceding consumptive uses of wild-
life, various nonconsumptive uses are also made of these resources.
This study determined the needs for the activities of birdwatching,
wildlife photography, and nature walks. These needs which would
occur in the vicinity of S.M.S.A.'s of one million or more popula-
tion were estimated to be 4.9, 13.7, and 24.1 million man-days for
bench mark years 1980, 2000, and 2020, respectively. The develop-
ment of wildlife facilities in proximity to major metropolitan
areas is required, therefore, to provide for these needs.

The study also considered the habitat areas that should
be preserved for the perpetuation of rare and endangered species.
RECOMMLNDATIONS

We recommend that objectives of any plan for water
development in the NAR include the following --

1. Conservation and enhancement of the
indigenous warmwater fishery.




Conservation, enhancement, and crea-
tion of trout habitat and trout fish-
ing opportunities.

Enhancement of the fishery based upon
anadromous fish species.

Creation of additional lake-type
fisheries.

Conservation and enhancement of
estuarine-dependent sport and com-
mercial fishery resources.
Preservation and enhancement of exist-
ing waterfowl nabitat, and creation of
additional waterfowl habitat needed
for breeding, resting, feeding and to
provide for waterfowl hunting oppor-
tunities.

Preservation of existing wildlife re-
sources in connection with water re-
sources development.

Creation of nonconsumptive wildlife-
dependent recreational facilities in
proximity to major metropolitan areas.

To accomplish these objectives will require (1) conser-
vation (preservation) of existing high-value, free-flowing streams
and natural lakes, (2) adequate control of polution at its sources,
(3) construction of upstream water-storage facilities, (4) con-
struction of shallow impoundments to provide wildlife habitat, (5)
installation of fish-passage facilities necessary to restoration

and maintenance of anadromous fish runs, and (6) public acquisition

of sufficient lands to provide access for fishing, hunting, and
non-consumptive recreational uses of fish and wildlife and for re-

fuge areas.
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CHAPTER 1. STATUS OF FISH AND WILDLIFE
Ri:SOURCES AND THEIR PRESENT USES

ORIENTATION

The information presented in this section of the report
nrovides a reasonably accurate indication of the base year (1965,
referred to as ''present" or ''current') resources in each area and
the extent of their use, based on the best available information.
This information is satisfactory for determining major problem
areas and general needs of the people, but the reconnaissance
nature of the data and the size of the areas being compared pre-
clude its application in evaluation of specific projects.

WILDLIFE RESOURCES
Forest Big-Game Species

The various game species are considered on the basis of
the principal type of habitat they require, that is, forest wild-
life, agricultural wildlife, and waterfowl.

Forest wildlife species important in meeting recreational
and other needs include big game such as white-tailed deer, black
bear, and moose.

Deer are the most sought-after and most abundant big-game
animal in the NAR. Their range extends from Maine to Virginia, and
is interrupted only by the more densely populated urban areas.

The preferred habitat of deer includes woodland, forest-
edge land, thickets along streams, and abandoned farm land. In the
NAR, approximately 228,000 deer were harvested by hunters in 1965.

Black bear inhabit essentially the same type of habitat
as deer. Bear are a trophy much in demand in recent years. They
are numerous in only a few isolated areas and are not expected to
increase significantly -- primarily because man will tolerate only
a limited population of bears.

During 1965, bear kills by State were: approximately
1,500 in Maine, 200 in New Hampshire, 300 in Vermont, 500 in New
York, 200 in Pennsylvania, and 200 in the remainder of the NAR.

Approximately 8,000 moose inhabit the near-wilderness
areas of Maine. A few moose are also found in New Hampshire.
Moose are not hunted at this time, though a limited open season
has been considered in Maine. The current value of moose is their
esthetic attraction -- an asset to the recreational industry.
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Forest Small-Game Species

Since about 66 percent of the NAR is forested, forest
small-game species are an important resource. These species are
ruffed grouse, gray s?uirrel, varying hare (snow shoe rabbit),

turkey, and raccoon.l

Ruffed grouse and gray squirrel occupy essentially the
same habitat as deer. Although hunters are inclined to place a
higher value on the former, the squirrel harvest is approximately
three times that of grouse in the NAR.

Grouse distribution is dependent on the abundance of
shrubs and low-growing cover interspersed with forest land. This
type of plant cover provides food, nesting areas, and protection
for young. Forest edge created by abandoned farm land and logging
roads is very attractive to grouse.

Squirrels are dependent on hardwood forest, primarily
oak-hickory forests, for food and to a lesser extent for cover.
Squirrels are most numerous in the sub-regions with more moderate
tempe ratures,

Snowshoe rabbits or varying hares are fairly restricted
by their habitat requirements. These animals prefer swampy areas
interspersed with or immediately adjacent to relatively dense
stands of conifers - preferably hemlock. Because of these habitat
requirements, hares are not uniformly distributed. They are found
in scattered pockets of habitat, primarily within the northern
one-third of the NAR.

The abundance or scarcity of the varying hare (as well
as ruffed grouse) is associated with inherent cyclic behavior.
The cyclic period during which numbers reach a peak is considered
to be about ten to twelve years; after the peak, their numbers
sharply decline. This cycle behavior, of course, affects capabil-
ity for meeting the annual needs of hunters.

Historically, wild turkeys were widely distributed in
the NAR, but were virtually eliminated as the country was settled
and developed. The turkey is a highly desirable forest-game bird
and has been restored in relatively large secticrs of the western

1/ The adaptibility of the raccoon allows him to fit into many
habitats - even the urban. Hhis characteristice (aand this wide
distribution) fit him for many uses -- game animal, fur animal,
pet, non-consumptive recreational resource, etc. As long as
habitats for other wildlife are maintained, adequate popula-
tions of raccoons will be present. No special planning is or
will be necessary on his behalf.
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portion of the Region. At present, Pennsylvania, New York,
Virginia, and Maryland support the bulk of the wild turkey popula-
tion in the study area. Some population expansion may be antici-
pated through intensified management on key areas of good quality
habitat.

Farm Small-Game Species

Just as deer, bear, grouse, hare, turkey, and squirrel
are associated with forest lands, so pheasants, cottontail rabbits,
and bobwhite quail are generally associated with agricultural
lands. The habitat requirements of the several farm-game species
vary considerably, however.

The pheasant is not a native but through repeated stock-
ing has come to thrive in those areas most suitable for its growth
and survival. It has definite limits as to temperature, humidity,
food, and mineral requirements - all limiting its natural range.

Recognizing these habitat requirements, it is immediately
apparent that most of the pheasant habitat in the NAR is far from
ideal. Because of limited natural reproduction, the supply of
pheasants does not meet the demand for this bird. To assist in
meeting these demands, large numbers of pheasants are pen-reared
and stocked to supplement resident supplies.

The habitat requirements of cottontails are not as re-
strictive as those of the pheasant, although cottontails prefer
a warmer and somewhat drier climate. They enjoy a varied diet,
preferring annual plants, grasses, and legumes. Cereal grains
are not a requirement, though they are used when they are avail-
able. Highly calorifacient grains permit them to survive severe
winter weather they could not tolerate if such food were not
available.

Cottontails are a popular small-game species. Supplies
of these animals approach or meet the demands of hunters in the
western and southern three-fifths of the NAR. It should be noted
that cottontails during periods of abundance become a nuisance
since their teeding habits damage ornamental trees, shrubs, and
gardens.

The bobwhite is one of the most popular of all small-
game birds. Bobwhites thrive in agricultural areas where diversi-
fied farming i35 practiced. They are especially adapted to edge-
growth habitat which provides nesting cover, protection from pre-
dators, and access to foods consisting of annual plants and their
seeds, cereal grains, and legumes. They cannot survive severe
winters. Extended periods of snow cover isolate them from food

upplies and they perish. Although some are distributed over
portions of the Cape Cod area and Connecticut, they are much more
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numerous and widely distributed southward and westward from Long
Island.

Migratory Birds

Waterfowl -- ducks, geese, swans, and various other
species -- are migratory. In the NAR nesting occurs mainly in the
northern portion and additional birds are produced even farther
north, that is in Canada rather than in the United States. Al-
though both woodcock and mourning dove are migratory, the woodcock
is primarily a forest inhabitant and the dove is associated with
agricultural lands.

Waterfowl migrate over rather distinct routes. Major
routes are the Pacific, Central, Mississippi, and Atlantic flyways.
Of the many species in the Atlantic flyway, which serves the NAR,
the Canada goose, brant, black duck, redhead, scaup, canvasback,
teal, woodduck, and mallard are especially attractive to hunters.

All waterfowl require resting and feeding areas during
their migration. On their wintering grounds, they require open
water and protection from the elements as well. The many inland
waterways, ponds, and lakes of the interior and the inlets, bays,
and harbors of the Atlantic coast provide excellent habitat for
migratory waterfowl. Where extensive good quality habitat occurs,
large numbers of waterfowl concentrate. Noteworthy among these
concentration areas are the following:

Merrymeeting Bay -- Concentrations- of Canada geese and
black ducks in the spring and black ducks and teal in the fall.

Long Island Sound and Adjacent Waters -- Winter concen-
trations of black ducks, scaup, scoters, Canada geese, and brant,
fall concentrations of black duck and scaup, and large numbers of
scoters in spring.

Delaware Bay -- Fall and winter concentrations of Canada
geese, black duck, scaup, and mallards, and spring concentrations
of pintails.

Chesapeake Bay -- Fall and winter concentrations of
black ducks, canvasback, scaup, and Canada geese.

South East Coastal (New Jersey, including Great South

Bay) -- Fall and winter concentrations of black ducks, brant, scaup,
and pintails.

Cape Cod, Mass. -- Late fall and winter concentrations
of eider, scaup, and scoters.
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Woodcock require moist lands where they can feed on
earthworms and other similar food items. Good quality habitat for
this bird is scattered throughout the NAR, but is most abundant in
Maine, New York, Connecticut, Maryland, Massachusetts, New Jersey,
and Pennsylvania.

Many woodcock are taken as an incidental item in the
course of hunting grouse, varying hares, and pheasants. In good
quality habitat where flight birds concentrate, woodcock are a
significant addition to wildlife resources.

Although mourning doves are distributed throughout the
Region, they are not numerous in the northeastern portions of the
NAR. West and south of Long Island, New York, they become more
numerous. They are relatively abundant in Maryland and Virginia
where they have long been considered a game bird. In Pennsylvania,
Delaware, and Rhode Island, mourning doves are also an important
segment of the small-game resource.

Fur Animals

Fur animals are distributed throughout the NAR. Demands
for these animals are influenced by market prices, which in turn
are influenced by fashion demands. These demands are highly arti-
ficial and very flexible. When the demand for a specific fur ex-
ceeds the supply on hand, prices for raw pelts of that animal in-
crease. Continued demand beyond the level of the existing supply
would result in further increase in pelt prices and continued har-
vest to meet this level of demand would eventually exhaust the
supply. Economic pressures of precisely this type were responsible
for virtual destruction of the beaver resources of the United
States during the early days of the nation. These factors are
recognized by state agencies responsible for fur animals, and har-
vests are regulated to maintain supplies. On the other hand, dur-
ing periods when their pelts are not in demand, populations of
certain fur animals may increase to the point where these animals
become a nuisance.

Where supplies of native wild stocks cannot meet demand
and prices justify domestic production of these animals, the de-
mand will be met, if practicable to do so, by supplementary sup-
plies produced by private enterprise.-’ Despite fashion changes
and other factors which influence the demand for fur animals and
in consideration of the large areas of good quality habitat for
fur animals in the NAR, the fur-animal resource is expected to be
equal to meeting future demands.

1/ Some species, however, do not adapt to commercial production.
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FISHERY RESOURCES

Major Categories

Fishery resources in the NAR are of three general types:
fresh-water, salt-water, and anadromous fisheries. The salt-water
and anadromous fisheries are subject to harvest both by commercial
interests and sport fishermen. Fresh-water fisheries are used in-
tensively for recreation and to a much lesser extent, commerce.
There are two distinct categories: warm-water fisheries and cold-
water fisheries.

Fresh-water Fisheries

Cold-water Species

Very briefly, cold-water fishes may be defined as those
species which require water temperatures not exceeding 75 degrees
Fahrenheit. Practically all of the important cold-water species
in the NAR belong to the salmonid group of fishes - trout and
salmon. A number of these species, notably rainbow trout, brown
trout, brook trout, lake trout and landlocked salmon lend them-
selves to hatchery production and can be produced in large numbers
in a limited space at a relatively low cost: thus, these species
are most useful as a means of producing supplementary supplies to
meet demands exceeding the natural reproductive capacity of this
resource.

The most important cold-water species in the NAR are:

a. Brook trout

b. Brown trout

c. Rainbow trout

d. Landlocked salmon
e, Lake trout

f. Smelt

Only the salmon, brook trout, lake trout and smelt were
present historically in the NAR, the brown trout having been intro-
duced from Europe and the rainbow trout transplanted from the
western slope of the Rocky Mountains.

Presently, cold-water fisheries can be found throughout
90 percent of the NAR, though perhaps as much as one-third of the
habitat which sustains these fish is suitable only in certain sea-
sons of the year or is of marginal quality on a year-round basis.
Many small streams and lakes which provide habitat temporarily
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suitable for cold-water fish are stocked with trout during early
spring and thus provide cold-water fisheries during this period

of the year. Some of these waters will not sustain trout when the
temperature rises in summer and would normally be classified as
warm-water habitat. The managewent technique of stocking fish of
sufficient size to permit legal possession -- fish which are
immediately available to the fishermen in both cold and marginal
trout waters -- permits the resource abundance to stay abreast of
the ever-increasing demand.

Brook trout are widely distributed in small cold-water
tributaries of the NAR. Brown trout and rainbow trout have an
even wider distribution than brook trout since they are adapted
to streams somewhat larger and warmer than those usually inhabita-
ted by brook trount.

Distribution of landlocked salmon and lake trout is limi-
ted primarily to the larger, cold-water lakes. They also exist in
some of the larger rivers in the vicinity of large lakes. Most of
the landlocked salmon and lake trout are found in Maine and to a
lesser extent in New Hampshire, Massachusetts, Vermont, and New
York.

Lake trout are perhaps more common than landlocked salmon
though neither are considered abundant ever in the best of habitat.
Both lake trout and landlocked salmon are premium recreational re-
sources; both are highly desirable and in short supply.

Smelt -- a small trout-like fish which rarely exceeds ten
inches in length -- is an important salt-water fish of the coastal
waters. It is anadromous but easily establishes landlocked popula-
tions. It is usually stocked in combination with landlocked salmon
to provide forage for the salmon.

Originally, smelt were distributed throughout the coastal
waters from New Jersey to Maine. Today they are most common from
Rhode Island to Maine. They are an important commercial food fish
in coastal salt waters and an important sport fish wherever they
exist in catchable numbers.

Warm-water Species

Warm-water fishes are those species which prefer waters
with summer temperatures ranging from 70 to 90 degrees Fahrenheit.
Within this group, however, there is considerable variation in pre-
ference. Walleye and smallmouth bass, for example, favor the lower
part of the range (70° to 80°) and do well even in waters with maxi-
mum temperatures of 60° to 70°F. Large-mouth bass like it a little
warmer 75° to 80°F, while the brown bullhead and others do better
between 80° to 90°F. All are capable of enduring the winter




temperatures within their natural ranges, but, like the small-
mouth bass, may not begin to feed actively until water warms to
about 60°F. The most important warm-water species in the NAR are:

Smallmouth bass
Largemouth bass
Northern pike
Catfishes
Panfishl
wWalleye

White perch
Chain Pickerel
Muskellunge

HeO0MQ MO0 AN O

Habitat suitable for warm-water fisheries becomes pro-
gressively more extensive as one moves southward through the NAR.
In the transition zone between warm-water habitat and cold-water
habitat, considerable overlap occurs. Warm-water fish are often
found in cold-water habitat but as a rule, they grow more poorly
under such conditions, compete with the cold-water species, and
are considered undesirable. On the other hand, introduction of
smallmouth bass into marginal habitat for salmonids may result
in the former taking over.

Anadromous Fishes

A number of species of fish spawn in fresh water, mig-
rate of the ocean where they grow to maturity, and return to fresh
water when they are ready to spawn. These species are known as
anadromous fish.

Some species presently contributing to the harvest of
anadromous fish are:

a. Striped bass

b. American shad

c. White perch

d. Smelt

e. Alewives

f. Blueback herring
g. Atlantic salmon

h. Sea-run trout 2

1/ Panfish includes such fish as bluegills, green sunfish, puinpkin-
seed, crappies, rock bass, yellow perch, and various other spe-
cies.

2/ These are rainbow, brown, and brook trout which have adapted
anadromous habits. Generally in New England they are called
"salter" regardless of species.
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Historically, large runs of anadromous species ascended
practically every river draining into the ocean within the NAR.
With the advent of the white man and the subsequent industrial
revolution, these runs were gradually reduced or eliminated en-
tirely through pollution, over-fishing, construction of dams,
insufficient flows, etc. Presently, the once abundant annual runs
of fish are greatly reduced in size and those of significance are
limited to just a few rivers within the NAR.

Several of the species that comprise this category of
fishes are among our most prized and, therefore, most valuable
sport fish. These fish are also harvested commercially, which
further increases their resource importance.

It is a characteristic of many, if not all, of these
species that they generally return to the stream of their origin
to reproduce and thus individual races that confine their 'runs'
each to a specific river have evolved. This is an important fac-
tor in that they are harvested primarily during these annual
spawning migrations into an estuary and up the river. Each river
supporting such runs is important in providing a portion of the
total commercial harvest and in providing sport fishing for the
people in the local area.

On the Atlantic coast striped bass occur from northern
Florida to New Brunswick and Nova Scotia. In the southern part of
their range, they tend to remain within protected waters during
their whole life span. From Chesapeake Bay to New England, how-
ever, substantial numbers leave their birthplaces when about three
years old, migrating in groups generally north in summer and south
in winter. Along their migration route, they provide a highly
attractive resource for both anglers and commercial fishermen.

Although it may be true, as has been generally accepted,
that the bulk of the striped bass migrating along the north At-
lantic coast originate in Chesapeake Bay, particularly from eggs
spawned in waters at the head of the Bay and in the Potomac River
50-80 miles from its mouth, the contribution made by other areas
should not be overlooked or depreciated. One important river in
this respect is the Hudson. Evidence indicates significant repro-
duction also occurs in New Jersey and Delaware rivers. It is
possible a significant contribution is made, also, by fish spawned
in Delaware River and tributaries to Delaware Bay.

Supplies of anadromous fish, generally, do not meet the
present needs of either sport fishermen or commercial fishermen.
It is difficult to anticipate future supplies of these fish. Co-
operative efforts of the U.S. Fish and Wildlife Service and the
several states have been directed toward the restoration of Atlan-
tic salmon and other important anadromous species for many years
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and are continuing. The potential rewards of a restored anadromous
fishery are perhaps greater than the potential for any other seg-
ment of the NAR fisheries.

Estuarine-Dependent Marine Fishes

One of the major problems facing the world today is the
problem of providing an adequate supply of food. Hopefully, one
potential source of large quantitites of food is the sea around us,
and many credible authorities anticipate that large quantities of
our future food supply will come from the oceans of the world.

In this study, we concern ourselves with a major segment
of salt-water fish and shellfish -- the estuarine-dependent species.

An estuary is a body of water in which fresh water mixes
with and measurably dilutes sea water. These mixing zones are
among the most productive aquatic habitats in terms of the quantity
of fishery resources that can be supported. This is due largely to
(1) the fertilizing elements constantly being introduced by outflow
from the land and (2) the growth of plant and animal organisms en-
couraged by both fertilization and adequate light penetration be-
cause of the relatively shallow depths of water.

On land a crop is grown and harvested in place; in tidal
estuaries, there is continuing movement to and from the primary
sources of productivity which are the tidal marshes and the mud
flats. Nutrient materials are constantly brought in by the flow
from land and the food items into which they are converted are dis-
persed into the estuarine waters by the circulation of the tides.

The tidal marshes and mud flats thus support an abundance
of free-floating organisms, both plants and animals. These plank-
tonic organisms, as they are called, are in turn fed upon by larger
organisms; these serve as food for small fishes and crustacea, which
in turn support the larger fishes and other animal life of the
estuary.

Oysters flourish only in those estuarine areas where
freshwater inflow reduces salinities sufficiently to permit oyster
growth in the absence of predacious starfish and oyster drills which
require relatively high salinity ranges.

Numerous other marine species require low salinity waters
(anadromous fish, crabs, etc.). Flow patterns of the estuaries as-
sist the larval stages of our important commercial shellfish to
reach a suitable place where they can attach and thus survive.
Without the estuarine environment, many marine organisms could not
survive.

To appreciate the importance of estuarine production, we
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should note that the annual consumption of fish and shellfish in
the United States is approximately 11 pounds per capita. At this
time about 50 percent of these supplies are imported. These im-
ports consist of every category of fish and shellfish from every
conceivable source, and of course, include fresh-water, estuarine-
water, and salt-water products.

Here in the North Atlantic Region, about 228,928,000
pounds of estuarine-dependent edible fish and shellfish were har-
vested during 1965. This rate of harvest provided 4.8 pounds of
food for each individual in the NAR in 1965.

RARE AND ENDANGERED SPECIES

The deterioration and reduction in habitat of many fish
and wildlife species is of major significance in the perpetuation
of these resources. When a type of habitat of certain essential
qualities are lost, certain species suffer a reduction in abund-
ance and may ultimately be threatened with extinction. What con-
stitutes a ''rare' or "endangered' form of fish and wildlife may be
somewhat debatable but, for the purpose of this report, the follow-
ing terms are used:

Endangered -- One whose prospects of survival and repro-
duction are in immediate jeopardy. Its peril may result from one
or many causes -- loss of or change in habitat, over exploitation,
predation, competition, and disease. An endangered species must
have help or extinction will probably follow.

Rare -- One that, although not presently threatened with
extinction, is in such small numbers throughout its range that it
may be endangered if its environment worsens.

Peripheral -- One whose occurrence in the U.S. is at the
edge of its natural range and which is rare or endangered within
the U.S., although not in its range as a whole. Special attention
is necessary to assure retention in our nation's fauna.

In the United States there are presently 142 species of
fish fish and wildlife that are considered rare and/or endangered.
There are an additional 80 species that are considered peripheral.

In the North Atlantic Region there are at least 14 rare
and endangered species and one peripheral species. Included in
this total are four mammals, two birds, six fish, one reptile and
one amphibian. This distribution and classification of these
species are listed in Table 0-1. Table 0-2 shows relationship be-
tween occurrence of such species in the NAR and in the entire
United States.
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TABLE O=2

COMPARISON OF RARE AND ENDANGERED AND PERIPHERAL FISH AND
WILDLIFE SPECIES IN THE UNITED STATES AND THE NAR

1968-69
NUMBER IN THE NUMBER IN
SPECIES UNITED STATES THE NAR
Rare and Endangered
Mammals 32 4
Birds 60 2
Fishes 38 6
Reptiles 5 1
Amphibians Sl 1
TOTAL 142 14
Peripheral
Mammals 8 0
Birds 65 1
Fishes 4 0
Reptiles 3 0
Amphibians 0 o
TOTAL 80 1
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Merely focusing attention on those species of this re-
gion that are threatened is not enough. If the general indiffer-
ence to the preservation of a wild species is allowed to continue
there will be numerous other species joining the present list of
those now extinct as well as adding new ones to the rare and en-
dangered list.

Permitting the indiscriminate destruction of deprecia-
tion of habitat may result in the irreplaceable loss of environ-
mental qualities, together with plants, animals and natural com-
munities. With natural habitat rapidly disappearing there must
be continuing emphasis placed on development and implementation
of measures to assure retention or creation of desired habitats
and communities if vanishing species are to be preserved.

CURRENT MAGNITUDE OF USE
Hunting

Current use as it refers to figures in this appendix is
not now an appropriate term. These figures represent use in the
base year 1965 from which projections were subsequently made. The
"current" number of hunters was determined from resident and non-
resident license sales in 1965 and/or available estimates of the
number of hunters in each county within a given drainage area. In
instances in which these specific data were lacking, the number of
hunters in a given drainage area was determined by applying to its
total population the statewide percentage of the total population
that hunted. County population estimates for 1965 were used for
determining total population in each drainage area.

Total hunters within a drainage area, as determined by
one of the above procedures, were further analyzed as to how many
hunted each particular species. This breakdown according to hunt-
ing preference was made on the basis of data available from
several of the NAR states. The number of man-days of hunting per
species was then estimated by multiplying the number who hunted by
the average number of days spent afield in pursuit of each kind of
game. The average hunter-days per species or category of game was
obtained from the 1965 National Survey of Fishing and Hunting,
(Bureau of Sport Fisheries and Wildlife Resource Publication 27).

These estimates are admittedly rough -- data available
(and the lack of them) permit nothing better. It is believed,
however, that the degree of accuracy achieved is sufficient to give
a useful comparison between existing supply and demand which will
be helpful in development of the regional plan. Current magnitude
of hunting use in the NAR is estimated to be:

a. 9.7 million man-days by 1.4 million big-game hunters;
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b. 27.0 million man-days by 2.5 million small-game hun-
ters, and
c. 1.5 million man-days by 223,000 waterfowl hunters.
Sport Fishing

Fresh-water species

Resident. Based upon resident and non-resident license
sales in the several NAR states and the estimated numbers of un-
licensed fishermen, the total number of individuals involved in
current fishing use in NAR waters was derived. The numbers of
fishing licenses purchased were those presented in the Fish and
Wildlife Service News Release dated April 12, 1967. Numbers of
unlicensed fishermen were calculated from information prcvided in
the 1965 National Survey of Fishing and Hunting. Also obtained
from that source was the average annual number of days fished by
each individual (a national average). Use was proportioned be-
tween warm-water and cold-water fisheries in accord with informa-
tion provided by the states for incorporation in the National
Survey of Needs for Hatchery Fish, 1968, conducted by the Bureau
of Sport Fisheries and Wildlife.

Current level of participation and average number of
days fished annually is as follows:

No. of Fishermen Days Fished
Cold-Water Streams 614,000 11.1 million
Warm-Water Streams 430,000 7.9 million
Cold-Water Lakes 614,000 11.3 million
Warm-Water Lakes 1,443,000 26.4 million
TOTALS 3,101,000 56.7 million

Anadromous. Anadromous fishes provide a fishery only in
certain fresh-water streams or portions of such streams which are
not blocked by dams or rendered unsuitable by pollution. In addi-
tion, anadromous species provide part of the sport-fishery resource
in estuarine waters (i.e. those in which there is a mingling of
fresh and salt). The use in the estuarine portion will be dis-
cussed later under salt-water fisheries.

Sport-fishing for anadromous species in fresh water has
been computed, on advice from state fishery authorities, as a per-
centage of the total fresh-water fishing pressure. On this basis,
it is estimated that 112,000 fishermen spend 2.1 million man-days
annually enjoying fishing for anadromous fishes where and when they
are available in fresh-water streams. In the vicinity of many
streams which once supported anadromous fish '"runs', there exists a
tremendous latent demand for such fishing opportunity, since the
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major species, American shad, striped bass, and Atlantic salmon
are outstandingly attractive to the angler.

Salt-water. Sport-fishing use of salt-water fisheries
was estimated by using as a starting point the data provided by
the 1965 Salt-Water Angling Survey. These data were subsequently
considered as related to (1) other basic information contained in
the National Survey of Fishing and Hunting, 1965 correlated with
service area populations; (2) estimates of use based on distribu-
tion of the principal species appearing in the sport fishing har-
vest correlated with the service area population in each state;
and (3) estimates of use of marine resources furnished by knowl-
edgeable individuals. As a result of the foregoing processes,
estimated fishing effort expended on the salt-water species in the
NAR is estimated to be 36.6 million man-days, annually.

Other Recreational Uses

According to the 1965 survey of national recreation con-
ducted by the Bureau of Outdoor Recreation, there were eight
million bird watchers and three million wildlife photographers.
There are also additional uses which as yet have not been quanti-
fied. For example, fishways in use by salmon, shad, or other
anadromous species attract many thousands of visitors each year,
as do aquariums and fish hatcheries. Other thousands of people
find doubly rewarding activity in digging clams or harvesting
other types of shellfish. Skin divers are often motivated by
desire to observe underwater animals in their native haunts while
others enjoy the sport of spear-fishing.

Commercial Fishing

During 1965, the harvest of estuarine dependent fishery
and fishery-related resources for commercial purposes amounted to
790,228,000 pounds (see Table 0-9). This harvest was comprised of
the following items:

Fishes used in industry -- 559,715,000 pounds. This was
made up of alewives and menhaden, species which are a source of oil,
fish meal, and pet food. Recent developments have made the menhaden
also a potential source of fish protein concentrate (FPC) for human
consumption.

Fishes used for food -- 88,809,000 pounds of finfishes and
140,119,000 pounds of shellfishes. This represented 4.8 pounds of
seafood for each person in the NAR in 1965. Present annual consump-
tion of fish and shellfish in the United States is approximately 11
pounds per capita, of which approximately 50 percent is imported.

Fish bait -- 1,585,000 pounds of sandworms and bloodworms.
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ECONOMIC IMPACT OF CURRENT (1965) USE
Recreational Activities

Recreation related to fish and wildlife resources genera-
tes a considerable flow of money for associated goods and services.
A large portion of such expenditures occurs in the localities where
the recreative activities take place, but the home towns of the
recreationists derive considerable benefit as do establishements
along routes of travel. Three 7ationa1 surveys of fishing and
hunting (1955, 1960, and l965)l, have been conducted. From them,
data are available as to the magnitude of expenditures in connec-
tion with these recreational pursuits. Expenditures related to the
other forms of recreation related to fish and wildlife have not
been intensively investigated as yet.

The following estimates of annual expenditures for hunt-
ing and fishing in the North Atlantic Region are based upon use
estimates presented earlier in this report and upon average ex-—
penditures per hunting or fishing day as given in 1965 National
Survey of Fishing and Hunting:

Type of Hunting Average $$ Total No. Total $
or Fishing Spent per day Days Expended

Big Game Hunting 9.55 9.7 million 92.6 million
Small Game Hunting 4.79 27.0 million 129.3 million
Waterfowl Hunting 6.44 1.5 milidion 9.7 million
Freshwater Fishing 4.98 58.8 million  292.8 million
Saltwater Fishing S92 36.6 million 216.7 million
TOTALS - 133.6 million $741.1 million

With the exception of saltwater fishing expenditures,
which are specific to the Atlantic Coast, the above figures repre-
sent national averages. In all likelihood, therefore, the estima-
ted total annual expenditure is a conservative figure for the North
Atlantic Region. This conclusion is based upon two factors: (1)
the ratio of expenditures per day between residents of standard
metropolitan areas and those outside such areas, both non-farm and
farm dwellers; and (2) the ratio of hunters and fishermen who re-
side in standard metropolitan areas in the NAR compared to the
number of similar residents on a nationwide basis.

Average expenditures per hunting or fishing day by

1/ A fourth such survey was conducted in 1970; data, however were
not available for use in this study.
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1

residents of S.M.S.A.'s=
such areas are as follows:

compared with those who do not reside in

Expenditures per Day by Place of Residence

In - S.MuS.Au's Not din 8.M.8.A.'s

Non Farm Farm
Fishermen $6.79 $4.34 $2.76
Hunters $8.30 $4.98 $2.85

Nationwide, only 17.6 percent of the fishermen and 6.7 per-
cent of the hunters are residents of standard metropolitan areas. It
seems reasonable to assume that in the NAR the proportion of such
hunters and fishermen exceeds the national average.

Commercial Fishing

The marketing of fish, shellfish, and other products har-
vested from the sea in 1965 produced income in the amount of $18.2
million for finfishes, $39.8 million for shellfishes, and $1.3
million for seaworms used for bait. (see table 0-9). Total contri-
bution to the economy from sales "at the landing' amounted to $59.3
million.

SUMMARIES OF STATUS
Wildlife

Tables 0-3 and 0-4 summarize the status of major game
species for the base year, 1965, in terms of hunter-days of recrea-
tion (use), resource capability for meeting needs at presently ac-
ceptable levels of satisfaction (supply), and extent of available
habitat. 1In essence, the extent and quality of habitat in 1965 and
the wildlife populations therein had a capability for providing
opportunities for recreational hunting slightly in excess of demand,
within the Region as a whole.

Habitat totals for big game, small game, and waterfowl in
Tables 0-3 and 0-4 are not additive, since ranges for these wildlife
categories are overlapping. When a given category, e.g., forest
small game, figures shown in parenthesis indicate that the habitat

1/ "Standard Metropolitan Statistical Areas' as defined by Bureau of
Budget (now Office of Management and Budget). Every city of 50,000
inhabitants or more according to the 1960 Census of Population is
included in an SMSA.
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(SUPPLY) AND AVAILABLE HABITAT FOR GAME SPECIES - 1965

TABLE 0O-3
EXTENT OF HUNTING RECREATION (USE) AND RECREATIONAL OPPORTUNITY

(Figures in thousands)

Basin No, A-1

Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 18 118 220 6,6 42 4.5
Bear 1 6 6 (6,6) 1.7 0,4
Big-game total 19 124 226 6,6 -
Forest Small-game
Grouse 7 90 106 6.6 334 43
Hare 4 47 48 (6.6) 118 34
Squirrel 1 11 113 (6.6) 27 6
Turkey 0 0 0 0 0 0
Farm Small-game
Cottontalil 0 0 0 0 0 0
Pheasant 3 39 84 .8 3 1.
Quail 0 0 0 0 0 0
Migratory Birds
Woodcock 1 5 8 €169 165 10
Dove 0 0 0 0 0 0
Small-game total 16 192 259 7.4 - =
Acres
Waterfowl total 1 1 6 26 16 6
B, n No, A-2
Supply ~ Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 36 240 240 6.8 36 8,6
Bear 2 11 ) (6,8) 1.8 .5
Big-game total 38 251 251 6,8 - -
Forest Small-game
Grouse 15 182 182 6.8 202 36
Hare 8 96 96 (6.8) 62 18.5
Squirrel 2 22 29 (6.8) 10 2
Turkey 0 0 0 0 0 0
Farm Small-game
Cottontalil 0 0 0 0 0 0
Pheasant 7 79 79 .9 4 3
Quail 0 0 0 0 0 0
Migratory Uirds
Woodcock 2 11 11 G, 63 6
Dove 0 0 0 0 0 0
Small-game total 34 390 397 Lol - -
Acres
Waterfowl total 3 24 35 199 62 8
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Table 0-3 (Cont,) =----- Basin No, A-3

Use Supply Resource Estimates
Sq. Mile

Hunters Man-days Man-days Habitat Population Harvest

Big- e

Deer 21 143 190 5 46 7
Bear 1 7 7 (5) 1.2 .3
Big-game total 22 150 197 5 - -
Forest Small-game -

Grouse 9 108 108 5 253 41
Hare 5 71 71 (5) 161 36
Squirrel 1 13 13 (5) 21 6
Turkey 0 0 0 0 0 0
Farm Small-game

Cottontail 0 0 0 0 0 0
Pheasant 4 46 47 i 11 8
Quail 0 0 0 0 0 0
Migratory Birds

Woodcock 1 6 6 C.7) 68 7
Dove 0 0 1 (1.1 5 0
Small-game total 20 230 246 6 - -
Acres
Waterfowl total 2 14 14 89 56 12

Basin No, A-4

Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game

Deer 19 129 200 2,98 31 4
Bear 2 10 10 2.9 A =2
Big-game total 21 139 210 2,9 - -
Forest Small-game

Grouse 8 28 98 2.9 237 43
Hare 4 52 52 (2.9) 81 34
Squirrel 1 13 16 (2.9) 23 S
Turkey 0 0 0 0 0 0
Farm Small-game

Cottontaill o1 1 1 Cd) 18 6
Pheasant 4 45 45 oS 20 16
Quail 0 0 0 0 0 0
Migratory Birds

Woodcock 2 7 T C «3) 46 12
Dove 0 0 ) ! ( .8) 4 0
Small-game total 19,1 216 220 3.4 - ~
Acres

Waterfowl total 2 13 13 18 57 18
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Table 0-3 (Cont.)

----- Basin No, A-5

Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game

Deer 26 176 184 4.8 47 8.7

Bear il 9 16 (4,8) 1§ =1L
_Big-game total 27 185 200 4.8 - -
Forest Small-game

Grouse 11 133 312 4.8 143 11

Hare 6 69 77 (4.8) 52 14
Squirrel 1 16 20 (4.8) 7 2
Turkey 0 0 0 (0] 0 0
Farm Small-game

Cottontail 0 0 0 0 (0} 0

Pheasant ) 57 57 .9 8 6
Quail 0 0 0 0 0 0
Migratory Birds

Woodcock 2 8 9 ¢ .8) 81 8
Dove 0 0 1 (1.8) 9 0
_Small-game total 25 283 476 5.7 - ~

Acres
Waterfowl total 2 17 26 568 97 13

Sub-Region A Total

Use_ Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game

Deer 120 806 1,034 26. 1L 202 32.8
Bear 7 43 50 (26.1) 6.4 1.5
Big-game total 127 849 1,084 26.1 - -
Forest Small-game

Grouse 50 611 806 26.1 1,169 174
Hare 27 321 344 (26.1) 474 136.5
Squirrel 6 745, 91 (26.1) 88 21
Turkey 0 0 0 0 0 0
Farm Small-game

Cottontail A X 1 (R 1B 18 6
Pheasant 23 266 312 4.1 46 34
Quail 0 0 0 0 0 0
Migratory Birds

Woodcock 8 37 41 (4) 423 43
Dove 0 0 3 (3,7) 18 0
Small-game total 114,1 1,311 1,598 30,2 - -

Acres

Waterfowl total 10 79 94 900 288 57
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Table 0-3 (Cont,) ----- Basin No, B-6

Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game

Deer 52 348 350 2.8 30 T
Bear 4 25 25 (2.8) .6 o2
Big-game total 56 373 375 2,8 ~ ~
Forest Small-game

Grouse 24 294 324 248 126 18
Hare 14 163 197 (2.8 34 8
Squirrel 4 45 46 (2.8) 23 6
Turkey 0 0 0 0 0 0
Farm Small-game

Cottontail 5 6 6 e3) 6 2
Pheasant 12 148 183 .9 13 9
Quail 0 0 0 0 0 0
Migratory Birds

Woodcock (7§ 21 47 ¢ .5) 104 6
Dove 0 0 2 (1,6) 118 0
Small-game total 59,5 677 805 5.7 - -
Acres
Waterfowl total ) 37 52 118 63 10
Basin No, B-7
Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game

Deer 48 317 317 3.6 16 5
Bear 8 52 62 (2:8) ;3 sk
_Big-game total 56 369 379 3.6 = =
Forest Small-game

Grouse 16 190 190 3.6 107 18
Hare 9 106 106 ¢3.6) 13 4
Squirrel 4 49 49 (3.6) 17 6
Turkey (0] 0 0 0 0 0
Farm Smal ]l -game

Cottontail 4 48 50 ( .8) 44 15
Pheasant 13 160 168 1.4 11 8
Quail 1 10 10 € «3) 3 1
Migratory Birds

Woodcock 7 Je 42 C .4) 105 8
Dove 0 0 3 (1.8) i 0
Small-game total 54 595 618 5 - -

Acres

Waterfowl total 5 43 43 44 71 18
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Table 0-3 (Cont,) ----- Basin No, B-8

Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 61 407 407 7.4 126 13
Bear 7 44 69 (4.2) 2 o
Big-game total 68 451 476 7.4 - -
Forest Small-game
Grouse 15 178 204 7.4 375 49
Hare L3 161 179 (7.4) 94 28
Squirrel 16 187 189 (7.4) 156 68
Turkey 0 0 0 0 0 0
Farm Small-game
Cottontail 15 179 191 (2.8) 257 86
Pheasant 12 148 148 3.8 60 45
Quail i 6 6 G 57 6 2.4
Migratory Birds
Woodcock 9 38 38 (s 161 27
Dove 8] 0 4 €2.7) 33 0
Small-game total 81 897 959 11,2 - -
Acres
Waterfowl total 8 59 59 108 123 47
Basin No, B-9
Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 8 52 60 3 S5 .6
Bear 0 0 0 0 0 0
Big-game total 8 52 60 3 - -
Forest Small-game
Grouse 23 283 321 3 173 28
Hare 9 106 106 (2.2) 34 15
Squirrel 11 132 133 (3) 68 32
Turkey 0 0 0 0 0 0
Farm Small-game
Cottontail 22 267 276 ( .8) 188 4
Pheasant 27 331 334 1.6 60 44
Quail 4 53 53 ( .6) 26 11
Migratory Birds
Woodcock 17 76 93 | 121 11
Dove 3 18 24 (1.7) 622 44
Small-game total 116 1,266 1,340 4,6 - -
Acres
Waterfowl total 19 157 195 353 325 11
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Table 0-3 (Cont,) --=--- Basin No, B-10

Use Supply Resource Estimates
Sq. Mile
e Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 3 21 39 2.9 8 +5
Bear 0 Q Q 0 0 0
Big-game total 3 21 39 2.9 - -
Forest Small-game
Grouse 8 100 100 2.9 181 33
Hare 3 41 42 (2.2) 40 14
Squirrel 17 201 201 (2,9) 127 63
Turkey 0 0 0 (4] 0 0
Farm Small-game
Cottontalil 15 181 182 (1) 206 73
Pheasant 11 138 138 il 7 49 34
Quail -3 3 3 L) 4 2
Migratory Birds
Woodcock 5 23 43 ¢ =5 174 19
Dove ¥ 7 51 (3.1) 92 11
Small-game total 60,3 694 760 4.6 - -
Acres
Waterfowl total S 40 92 188 130 34
Sub-Region B Total
Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 172 1,145 1,173 19.7 185 20,1
Bear 19 121 159 (9.8) 229 .4
Big-game total 191 1,266 1,329 19.7 - -
Forest Small-game
Grouse 86 1,045 1,139 19.7 962 146
Hare 48 877 630 (18.2) 215 69
Squirrel 52 614 618 (19.7) 391 175
Turkey 0 0 0 0 0 0
Farm Small-game
Cottontail 56.5 681 705 ¢ 5.7) 701 253
Pheasant 75 925 971 9.4 193 140
Quail 6,3 72 72 ¢ 1.5) 39 16.4
Migratory Birds
Woodcock 43 190 263 ( 2.4) 665 71
Dove 4 25 84 (10.9) 775 55
Small-game total 370,8 4,129 4,482 29,1 - -
Acres
Waterfowl total 42 336 441 811 712 120
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Table 0-3 (Cont.)

----- Basin No, C~11

Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game

Deer 2 500 909 Tl 154 18
Bear 12 55 55 (7.1) 2 .4
Big-game total 84 555 964 2ol - -
Forest Small-game

Grouse 23 273 305 7.3 575 88
Hare 27 321 351 (7.1) 321 87
Squirrel 28 339 339 (7.1) 238 103
Turkey 0 0 0 0 0 0
Farm Small-game

Cottontail 32 388 557 5 194 48
Pheasant 19 230 230 (2.9) 11 7
Quatil 0 0 0 0 0 0
Migratory Birds

Woodcock EL 44 50 ¢ .9) 139 18
Dove 0 0 17 [(2h2) 109 0
Small-game total 140 1,595 1,849 12,1 - =

Acres

Waterfowl total ) 31 32 247 79 24

asin No, C-12

Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game

Leer 38 250 418 6.4 143 16
_Bear 3 6 38 38 (6.4) 148 22
Big-game total 44 288 456 6.4 - -
Forest Small-game

Grouse 19 177 127 6.4 515 111
Hare 4 48 48 (6.4) 82 25
Squirrel E3 155 17 (6.4) 413 164
Turkey 4] 0 0 0 0 0
Farm Smal)-game

Cottontail 18 220 220 (3.7) 240 162
Pheasant 19 224 231 3.9 100 -~
Quail .l 2 2 G a2) 5 2
Migratory Birds
Woodcock 23 93 106 .9 289 19
Dove 0 0 26 (4.1) 162 0
Small-game total 92,2 919 967 10,3 - -
Acres

Waterfowl total 11 86 86 54 168 78
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Table 0-3 (Cont,) ----- Basin No, C-13

Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 0 0 50 -3 4 0
Bear 0 0 0 0 0 0
Big-game total 0 0 50 s = -
Forest Small-game
Grouse 15 181 181 (.3) 13 2
Hare 0 0 0 0 0 0
Squirrel 13 159 159 «6 120 82
Turkey 0 0 0 0 0 0
Farm Small -game
Cottontail 19 226 226 .4 310 112
Pheasant 19 230 230 (.4) 58 517
Quail 2 18 18 2D 20 8
Migratory Birds
Woodcock 14 54 54 (.05) 20 8
Dove 0 0 8 (1) 49 0
Small-game total 82 868 876 il - -
Acres
Waterfowl total 34 146 149 188 280 118
Sub-Region € Total
Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 110 750 11 ST 13.8 301 34
Bear 18 93 93 (13.5) 3.3 .6
Big-game total 128 843 1,470 13,8 - -
Forest Small-game
Grouse 53 631 663 (13.8) 1 X083 201
Hare 31 369 399 (13.5) 403 112
Squirrel 54 653 655 14.1 771 349
Turkey 0 0 0 0 0 0
Farm Small-game
Cottontalil 69 834 1,003 93 744 322
Pheasant 57 684 691 (7.2 169 44
Quail 2.2 20 20 ( .4) 25 10
Migratory Birds
Woodcock 48 191 210 (1.85) 448 45
Dove 0 0 51 (7.3) 320 0
Small-game total 314.2 3,382 3,692 23,4 - -
Acres
Waterfowl total 50 263 267 489 527 214
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Table 0-3 (Cont.)

Bagin No, D-14

Uge Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 50 336 207 .8 18 4.5
Bear 0 0 0 0 0 0
_Big-game total 50 336 207 .8 - s
Forest Small-game
Grouse 12 142 146 1 80 31
Hare 0 0 0 0 0 0
Squirrel 13 162 174 (1) 159 76
Turkey 0 0 0 o 0 0
Farm Small-game
Cottontail 24 289 301 £1.%) 277 136
Pheasant 24 287 294 1.1 118 76
Quail 2 136 136 €1:1) 32 17
Migratory Birds
Woodcock 8 32 65 £ 3D 136 17
Dove 0 0 52 £1.9) 103 0
Small-game total 92 1,048 1,168 2.1 - -
Acres
Waterfowl total 10 80 51 24 68 28
Basin No, D-15
Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 270 1,798 1,798 5.2 126 31
Bear 28 183 229 (4) .4 .08
Big-game total 298 1,981 2,027 5.2 = -
Forest Small-game
Grouse 53 591 606 5.2 265 39
Hare 1 12 11 (4) 14 5
Squirrel 100 1,205 1,272 (5.2) 458 199
Turkey 8 16 16 (4) 5 s
Farm Small-game
Cottontail 121 1,468 1,556 6.4 1,333 465
Pheasant 121 1,462 1,490 (6.4) 468 263
Quail 14 163 214 (5.6) 179 54
Migratory Birds
Woodcock 15 60 65 { <9) 249 23
Dove 10 79 124 (9,9) 636 81
Small-game total 443 5,056 5,354 11,6 - =
Acres
Waterfowl total 29 233 213 346 614 213
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Table 0-3 (Cont,) ----- Basin No, D-16

Uge Supply =~ ___ Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 20 135 270 g 11 1
Bear 0 0 0 0 0 0
Big-game total 20 135 270 .7 - -
Forest Small-game
Grouse 4 53 159 o7 22 1
Hare (0] 0 0 0 0 0
Squirrel 5 63 63 C .7) 60 34
Turkey 0 (0} (0} 0 0 0
Farm Small-game
Cottontail 9 114 118 (1) 278 107
Pheasant 9 111 111 1 70 53
Quail 5 55 62 (1) 83 52
Migratory Birds
Woodcock i 5 30 30 ¢ =5) 246 28
Dove 0 0 66 (2) 127 0
_Small-game total 39 426 609 1.7 - -
Acres
Waterfowl total 9 75 104 291 360 55
Sub-Region D Total
Use Supply Resource Eg;;ﬁg;eg
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 340 2,269 2,275 6.7 155 36.5
Bear 28 183 229 (4) ;4 .08
Big-game total 368 2,452 2,504 6,7 - -
Forest Small-game
Grouse 69 786 911 6.9 367 71
Hare 1 12 11 (4) 14 5
Squirrel 118 1,430 1,509 (6.9) 677 309
Turkey 8 16 16 (4) 5 7
Farm Small-game
Cottontail 154 1,871 1,975 8.5 1,888 708
Pheasant 154 1,860 1,895 (8.5) 656 392
Quail 30 354 412 (7.7) 294 123
Migratory Birds
Woodcock 30 122 160 (1.7) 631 68
Dove 10 79 242 (13.8) 866 81
Small-game total 574 6,530 7,131 15.4 - -
Acres
Waterfowl total 48 388 368 661 1,042 296
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Table 0-3 (Cont,)

Basin No, E-17

Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game

Deer 299 1,997 2,674 14.2 294 59
Bear 36 241 263 14.2) 1 a2
Big-game total 335 2238 2,937 14.2 - -
Forest Small-~-game

Grouse 68 744 781 14.2 721 122
Hare 4 44 32 (14.2) 70 29
Squirrel 120 1,202 1,436 (14.2) 853 306
Turkey 14 30 30 (14.2) 56 8
Farm Small-game

Cottontail 136 1,361 1,701 3 3 107 871 251
Pheasant 144 1,439 1,523 (11.7) 197 103
Quail 4 42 67 ( 8.4) 23 5
Migratory Birds

Woodcock 10 38 95 (1 163 6
Dove 16 130 210 (12.8) 303 23
Small-game total 516 5,030 5,875 25.9 - -

Acres
Waterfowl total 20 98 98 69 173 13
Basin No, E-18
Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game

Deer 40 264 320 2.8 28 4
Bear 0 0 0 (0] 0 0
HBig-game total 40 264 320 2,8 - -
Forest Small-game

Grouse 0 0 0 0 0 0
Hare 0 0 (4] [¢) 0 0
Squirrel 51 535 547 6.1 804 392
Turkey 0 0 0 0 0 0
Farm Small-game

Cottontail 30 314 322 2 683 271
Pheasant 14 137 137 (2) 85 40
Quail 17 184 189 (2) 369 144
Migratory Birds

Woodcock 6 26 53 (L5 180 8
Dove 17 136 152 (70 2) 712 195
Small-game total 135 1,332 1,400 8.1 - -
Acres

Waterfowl total 26 138 188 725 1,953 100
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Table 0-3 (Cont,)

______ Sub-Region E Total

Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 339 2,261 2,994 17 322 63
Bear 36 241 263 (14.2) 1 2
Big-game total 375 2,502 3,257 17 - -
Forest Small-game
Grouse 68 744 781 (14.2) 721 122
Hare 4 44 32 (14.2) 70 29
Squirrel 171 1,737 1,983 20.3 1,657 698
Turkey 14 30 30 (14.2) 56 8
Farm Small-game
Cottontatl 166 1,675 2,023 13.7 1,554 522
Pheasant 158 1.576 1,659 (13.7) 262 143
Quail 2L 226 256 (10.4) 392 149
Migratory Birds
Woodcock 16 64 148 (2,59 343 14
Dove iy 33 266 362 (20) 1,015 218
Small-game total 651 6,362 7,274 34 - -
Acres
Waterfowl total 46 236 286 794 2,126 113
Basin No, F-19
Big-game
Deer 148 989 1,225 6.6 147 21
Bear 10 69 103 (3.9) &3 .04
Big-game total 158 1,058 1,328 6.6 = =
Forest Small -z~ vc
Grouse 23 237 230 (6.6) 196 31
Hare 1 8 8 (8,79 10 3
Squirrel 100 1,004 1,022 8.8 1,079 568
Turkey 10 45 46 (6.6) 18 2.9
Farm Small-gams
Cottontali 60 647 674 5 966 360
Pheasant 14 139 143 (3) 122 67
Quail 45 454 490 5) 546 219
Migratory Birds
Woodcock 11 43 43 (@D 121 13
Dove 26 L3 269 (12) 1,145 238
Small-game total 290 2,790 2,925 13,8 = -
Acres
Waterfowl total 15 88 61 74,5 179 47
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Table 0-3 (Cont,) =----- Basin No., F-20

Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 29 193 193 Pl 30 4.6
Bear 3 18 27 ) 12 , 02
Big-game total 32 211 220 27 - =
Forest Small-game
Grouse 3 35 70 2T 78 Z
Hare 0 0 0 0 0 0
Squirrel 26 311 320 62:7) 266 144
Turkey 1 2 2 (2.1) 1.4 .2
Farm Small-game
Cottontail 15 175 164 (2.8) 187 87
Pheasant 0 0 0 0 0 0
Quail 15 175 210 2.9 180 69
Migratory Birds
Woodcock 0 0 37 ¢ «8) 104 0
_Dove 7 57 217 (5.7 871 58
Small-game total 67 755 1,020 5.6 - -
Acres
Waterfowl total 2 32 41 192,6 99 14
Basin No, F-21
Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 66 442 442 Ol 70 10
Bear 9 54 54 (5.1) ) 1
Big-game total 75 496 496 5.1 = -
Forest Small-game
Grouse i 78 138 5.1 151 13
Hare 0 0 0 0 0 0
Squirrel 60 728 879 Coleil) 856 338
Turkey 4 8 8 (4) 15 2
Farm Smal ]l -game
Cottontall 34 413 435 4.3 532 202
Pheasant 0 0 0 0 0 0
Quail 34 413 490 (4.3) 460 161
Migratory Birds
Woodcock 0 0 47 il 135 0
Dove 16 131 137 o) 1,544 135
_Small-game total 155 LaZ27a 2,134 _9.4 - -
Acres
Waterfowl total 7 56 58 180,5 82 24
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Table 0-3 (Cont.)

Sub-Region F Total

Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game

Deer 243 1,624 1,860 14.4 247 35.6
Bear 22 141 184 Gl 1t) .8 .16
Big-game total 265 1,765 2,044 14.4 - -
Forest Smalljgdme

Grouse 33 350 438 (14.4) 424 51
Hare 1 8 8 () 10 3
Squirrel 186 2,043 2,221 16.6 2,201 1,050
Turkey 15 55 56 (1257 34.4 Sl
Farm Small-game

Cottontail 109 1,235 1,273 (12.1) 1,685 649
Pheasant 14 139 143 3) 122 67
Quail 94 1,042 1,190 1282 1,186 449
Migratory Birds

Woodcock 11 43 127 (2.8) 360 13
Dove . 49 401 623 CITT) 3,560 431
Small-game total 512 5,316 6,079 28,8 - -

Acres
waterfowl total 27 176 160 448 360 85
0-37




TABLE 0O-4

NAR SUMMARY OF HUNTER USE AND OPPORTUNITY
AND THE EXTENT OF HABITAT FOR GAME SPECIES =- 1965

(Figures in thousands)

Use Supply Resource Estimates
Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game total 1,454 9,677 11,638 07,7 1,427 231

Forest Small-game 1,095 125 L5k 13, 341 103.7 11,812 3,736

Farm Small-game 1,190 13,461 14,601 57.0 9,974 4,088

Migratory Small-game 252 1,418 2,314 1/ 9,424 1,039

Small-game total 2,537 27,030 30,256 160,7 31,210 8,861
Acres

Waterfowl 223 1,478 1,616 4,101 5,113 885

1/ Habitat for migratory small-game birds overlaps with big-game, other
small-game, and waterfowl habitats and is, therefore, not additive.
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area for that species is encompassed by that which is not in paren-
thesis in connection with these species indicates that their habitat
in all cases is included within the figures given for one or another
of the other game categories.

Table 0-5 summarizes the amount of other recreational use
related to wildlife resources, i.e., the so-called '"non-consumptive'"
uses, in the base year 1965. This Table includes no estimate of the
1965 capability of wildlife resources for meeting these needs. It
is obvious, however, that certain happendings related to urbaniza-
tion, such as elimination of open space and periodic spraying to
control certain insects, have reduced the variety and abundance of
wildlife resources far below the desirable level for a reasonably
satisfactory human environment.

Sport Fisheries

Tables 0-6 and 0O-7 summarize the status of the various
categories of sport fisheries in terms of fishing area available
(exclusive of salt-water), fishing opportunities which the resources
can provide (supply), and the number of man-days of fishing recrea-
tion which occured in the base year, 1965. Broadly speaking, the
capability of the resources available for use was still adequate,
Regionwide, to meet needs in 1965, although shortages were evident
in Sub-region E warm-water fisheries, and in all fresh-water
categories in Sub-region F. Salt-water game-fish supply was found
to be adequate throughout the North Atlantic Region. The outstand-
ing shortage of sport-fishing opportunity occured in the estuarine
sector of the anadromous fish category. These tables carry an
estimate of the present (1965) latent demand for this type of fish-
ing opportunity; such demand represents a need which, for the Region
as a whole, exceeds 1.6 million man-days, annually.

Commercial Fisheries

Table 0-8 summarizes the harvest of estuarine-dependent
species by States within the North Atlantic Region for the base year,
1965. These figures are redistributed in Table 0-9 to show '"Use' by
Basins. Table 0-9 also provides an estimate of the available supply
of these resources as of 1965. Derivation of these figures as well
as of other supply and use information is covered in Attachment 0-1
at the end of this Appendix.
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TABLE 0O-5
NON=-CONSUMPTIVE USE OF FISH AND WILDLIFE RESOURCES - 1965
(Figures in thousands)

n{s in-wide SMSA V Total
Basin Population man—daZE________qgﬂ:QQXg man-days
A-1 109 137 - 137
2 163 205 - 205

3 L37 172 = 172

4 160 201 = 201

5 164 206 = 206
Sub-Regioa A 733 921 = 921
B-6 482 606 = 606
7 990 1,245 - 1,245

8 1,712 2,154 - 2,154

9 4,719 2,529 3,407 5,936
10 2,170 2,730 - 2,730
Sub-Regloa I3 10,073 9,264 3,407 12,671
c-11 558 702 - 702
12 1,888 2,375 = 24379
13 11,213 - ¥ 14,107 14,107
Sub=Region C 13,659 3,077 14,107 17,184
D-14 3,565 572 3,913 4,485
15 6,954 3,022 5,726 8,748
16 1,309 1,647 - 1,647
Sub-Region D 11,828 5,241 9,639 14,880
B-17 3,442 4,330 - 4,330
18 2,242 358 2,462 2,820
Sub-Regton E 5,684 4,688 2,462 7,150
F-19 3,522 1,402 3,028 1,430
20 313 469 - 469
21 1,748 2,200 - 2,200
Sub-Regioa F 5,643 4,071 3,028 7,099
N.A.R. TOTAL 47,620 27,262 32,643 59,905

1/ Standard Metropolitan Statistical Areas with a minimum population
of one million people.
2/ Entire basin considered a Standard Metropolitan Statistical Area.
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TABLE 0-6
FISHING RECREATION (USE), FISHING OPPORTUNITIES (SUPPLY) AND SURFACE ACRES OF HABITAT (EXCEPT FOR SALT-WATER) - 1965
(Figures in thousands)

Human Population and Sport Fishery Use

Surface area

Basin Population Fishermen Fishermen-Days Fish Habitat Class ___mcres _S_u‘p_p_lj-]_-/._g‘ﬂf‘_
A-1 109 41 746 Streams
Coldwater 18 180 30
Lakes
Coldwater 91 1,365 716
Total Freshwater 109 1,545 746
A-2 163 57 1,053 Streams
Coldwater 113 555 22
Warmwater 2 89 11
¢ Lakes
Coldwater 210 3,150 526
Warmwater 43 645 494
Total Freshwater 386 4,439 1,0532/
Anadromous 6 55~
A-3 137 40 744 Streams
Coldwater 4 36 15
Warmwater < 18 7
Lakes
Coldwater 100 1,500 372
Warmwater . 67 670 350
Total Freshwater 173 2,224 71442/
Anadromous 3 186~
A-4 160 45 825 Streams
‘ Coldwater 6 62 16
Warmwater : 32 8
I Lakes
| Coldwater 62 682 413
Warmwater 17 952 388
Total Freshwater 86 1,728 8252/
Anadromous 2 205=
} A-5 164 101 1,692 Streams
Coldwater 18 90 19
Warmwater 7 28 10
Lakes
Coldwater 178 1,953 484
Warmwater 140 842 454
Total Freshwater 343 2,913 967
Anadromous 161 265
Saltwater 3,491 460
TOTAL
SUB-REGION A 733 284 5,060 Streams
Coldwater 157 923 102
Warmwater 32 167 36
Lakes
Coldwater 641 8,650 2,511
Warmwater 267 3,109 1,686
Total Freshwater 1,097 12,849 4,335
Anadromous 161 265
Saltwater 3,491 460
Anadromous 11 1,1,(,3/

1/ Supply is a measure of the capability of fishery resources to provide sport-fishing opportunities under 1965 en-
vironmental conditions.
2/ Latent demand represents use in estuarine area.
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TABLE 0-6 Continued

Human Population and Sport Fishery Use

Fishery Supply and Use (Mi?l‘ii'aj_g-)j 7
Surface area

vironmental conditions.
2/ Latent demand represents use in estuarine area.

Basin Population Fishermen Fishermen-Days Fish Habitat Class acres 5.‘_’PP.11£_/___,_U§_°4,
B-6 482 246 4,188 Streams
Coldwater 1 295 66
Warmwater 8 370 33
Lakes
Coldwater _ 53 7,893 1,659
Warmwater 24 1,560 1,560
Total Freshwater 86 10,118 3,318
Saltwater 3,264 8701/
Anadromous 2 371~
B-7 990 143 2,625 Streams
Coldwater 4 709 709
Warmwater 8 256 131
Lakes
Coldwater 79 7,678 551
Warmwater 51 2,559 1,234
Total Freshwater 142 11,202 2.6252
Anadromous 30 1 387-/
B-8 1 P52 200 3,674 Streams
Coldwater 6 972 972
Warmwater 29 931 288
Lakes
Coldwater 11 1,243 1,008
Warmwater 64 3,590 1.332
Total Freshwater 110 6,736 3,600
Anadromous 120 74
B-9 4,719 686 10,055 Streams
Coldwater 1 620 620
Warmwater 5 155 41
Lakes
Coldwater 6 1,283 1,283
Warmwater 54 2,996 2,193
Total Freshwater 66 5,054 4,137
Saltwater 22,193 5.9182/
Anadromous 26 404~
B~10 2,170 250 3,627 Streams
Coldwater 2 923 923
Warmwater 4 147 147
Lakes
Coldwater 5 566 566
Warmwater 27 1,498 462
Total Freshwater 38 3,134 2,098
Saltwater 5,734 1,5292
Anadromous 31 177—/
TOTAL
SUB-REGION B 10,073 1,525 24,169 Streams
Coldwater 14 3,519 3,290
Warmwater 54 1,859 640
Lakes
Coldwater 154 18,663 5,067
Warmwater 220 12,203 6,781
Total Freshwater 442 36,244 15,778
Anadromous 120 74
Saltwater 31,191 8,317
Anadromous 99 1 .0903/
1/ Supply is a measure of the capability of fishery resources to provide sport-fishing opportunities under 1965 en-
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TABLE 0-6 Continued

Human Population and Sport Fishery Use Fishery Supply and Use (Man-days)
Surface area 1/
Basin Population Fishermen Fishermen-Days Fish Habitat Class acres o Supply~ Use
c-11 558 204 3,157 Streams
Coldwater 2 796 638
Warmwater 35 1,052 603
Lakes
Coldwater 42 3,726 603
Warmwater 235 7,039 1,913
Total Freshwater 319 12,613 3,757
Cc-12 1,888 148 2,528 Streams
Coldwater 7 760 387
Warmwater 33 1,005 364
Lakes
Coldwater 18 1,659 364
Warmwater 104 3,134 1,160
Total Freshwater 162 6,558 25,275
Anadromous 157 253
Cc-13 1,213 1,098 15,100 Streams
Coldwater 1 377 306
Warmwater ] 407 288
Lakes
Coldwater 1 293 288
Warmwater 8 918 918
Total Freshwater 15 1,995 1,800
Saltwater 50,000 13,300
Anadromous 5 903/
TOTAL
SUB-REGION C 13,659 1,450 21,385 Streams
Coldwater 15 1,933 1,331
Warmwater 73 2,464 1,255
Lakes
Coldwater 61 5,678 1255
Warmwater 347 11,091 3,991
Total Freshwater 496 21,166 7,832
Anadromous 157 253
Saltwater 50,000 13,300
Anadromous 5 902/

1/ Supply is a measure of the capability of fishery resources to provide sport-fishing opportunities under 1965 en-
vironmental conditions.
2/ Latent demand represents use in estuarine area.
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TABLE

0-6 Continued

Human Population and Sport Fishery Use

Surface area

Basin Population Fishermen Fishermen-Days Fish Habitat Class acres
D-14 3,565 144 1,940 Streams
Coldwater 3
Warmwater 7
Lakes
Coldwater 8
Warmwater 11
Total Freshwater 29
Anadromous
D~15 6,954 456 9,121 Streams
Coldwater 7
Warmwater 34
Lakes
Coldwater 8
Warmwater 43
Total Freshwater 92
Anadromous
Saltwater
D-16 1,309 562 7,314 Streams
Coldwater 1
Warmwater 6
Lakes
Coldwater 3
Warmwater 2
Total Freshwater 9
Anadromous
Saltwater
TOTAL
SUB-REGION D 11,828 1,162 18,375 Streams
Coldwater 11
Warmwater 47
Lakes
Coldwater 16
Warmwater 56
Total Freshwater 130
Anadromous
Saltwater
Anadromous

" Fishery Supply and Use (Man-days)

__suppiyt’  use
901 901
249 83
650 445
561 511

2,361 1,940
1 112/
2,442 1,930
2,632 965
2,685 1,367
4,346 3,859
12,105 8,121
345 350
2,438 650
4s7 24
494 33
83 78
188 171
1,222 306
7 8
26,250 7,000
3,800 2,855
3,375 1,081
3,418 1,890
5.095 4,541
15,688 10,367
352 358
28,688 7,650
1 12/

1/ Supply is a measure of the capability of fishery resources to provide sport=fishing opportunities under 1965 en-

vironmental conditions.
2/ Latent demand represents use in estuarine area.
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CHAPTER 2. DEMAND, SUPPLY AND NEEDS

HUNTING
Demand

A combination of factors was used in providing an estimate
of the hunters utilizing the resources of the NAR. These methods
are presented in Attachments 0-1 and 0-3 at the end of this Appendix.

For the purposes of projecting demand, it was assumed that
the percent of the population that hunted in each basin would remain
constant throughout the projection period. By applying these per-
centages to the projected population of each basin, the number of
hunters at any future date was derived. The base year (1965) hunter
totals included both non-resident and unlicensed hunters. The same
relative proportion of each was included in projecting future demand;
very possibly this has resulted in too conservative an estimate of
future non-resident hunters, but not so much so as to seriously af-
fect conclusions as to future demands and needs.

An estimate of demand related to individual species was
also provided using a percentage breakdown of total hunter-days to
man-days spent hunting individual species. These percentages were
applied to the projected total demands.

The rates of hunter participation (man-days per hunter)
were determined from averages provided in the 1965 National Survey
of Fishing and Hunting. If specific information was available, it
was used in place of the national averages.

The geographical point of origin of all hunters was not
determined; those hunters, however, that crossed state lines were
included in individual basins as non-residents. The non-residents
were determined from statewide percentages and prorated among in-
dividual basins. Identifying the basin exchange of hunters within
a state adds little to the analysis of hunting demand in the NAR,
the reason being that hunters traveling to adjacent basins are com-
pensated for by influx into the vacated areas.

It is recognized that most hunters, both in individual
basins and in sub-regions, originate from metropolitan areas, but it
is assumed that the effect of this "metropolitan" hunting pressure
is reflected in estimates of hunters within all basin boundaries.
Also, if future supplies could be maintained at levels equal to the
demand in all areas, then it would be assumed further that those
people who are now hunting in specific areas will continue to do so
and the proportion originating from different geographical areas
will remain about the same in the future.

If one of the planning objectives is to provide improved
0=51
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quality and quantity of hunting opportunities in the vininity of
metropolitan areas, we can assume that this excludes big-game hunt-
ing. The emphasis, therefore, should be placed on small-game and
waterfowl hunting. To provide additional hunting in these classes,
both habitat and game abundance must be improved beyond what they
are presently capable of supporting in the way of satisfactory hunt-
ing recreation.

In providing additional hunting opportunities in close
proximity to the metropolitan areas, we are attempting to satisfy
those who at present do not hunt but would like to if given adequate
opportunities and chance of success. By improving the quality and
quantity of hunting opportunity in an attempt to provide for those
persons not now engaged in the sport -- to satisfy the latent de-
mand -- we will also be making the metropolitan environs more
attractive to those persons who previously traveled further afield.
These hunters might very well introduce additional pressure in the
improved hunting areas. In addition, these locations are generally
the areas that have the biggest problem in satisfying the demand
that already exists. It is questionable if the hunting quality can
be improved to the extent that additional needs can be met.

It would seem more logical to assume that providing sup-
plies necessary to satisfy increased future demands within basins
other than in the vicinity of metropolitan areas and attempting to
no more than continue to meet existing demands near the large
population centers would represent the preferable course of action
in regard to the problems of satisfying hunting demand within the
NAR.

Supply

Estimates of the present wildlife supply were presented in
Table 0-3 in terms of individual species numbers and associated habi-
tats. The criteria used in the determination of these estimates are
presented in Attachment 0-1 at the end of this Appendix.

Using these estimates as a base, these figures were pro-
jected through the year 2020. This was accomplished by assuming
that the present ratio of habitat to game population represents the
balance that will continue through the projection years (carrying
capacity and productivity will remain at their present levels).
Estimates of future amounts of habitat were determined by using the
projected percent change in land-use trends as indicated in the pre-
liminary issue of Land Use and Water Area—' of the NAR.

These percentages were applied to the present habitat

1/ Economic Research Service, Forest Service and Soil Conservation
Service, U.S. Department of Agriculture, January, 1968.
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figures to arrive at habitat estimates for each projection period.
Projection totals for migratory-game species could not be directly
related to land-use trends. They were, therefore, determined on the
basis of additional supporting information and judgment decisions.
Wildlife habitat projections are given in Table 0-10.

The species population totals for the projection years
were obtained by applying the base year (1965) number of animals
per square mile of range to the projected estimates of habitat.

Resource Capability

Projected wildlife supplies and their related habitat were
converted to a man-days capability estimate in order to provide a
method for comparing wildlife supplies with estimated demands. In
other words, the man-days capability represents the number of man-
days use the resource is capable of supporting. The procedures used
to determine the base year (1965) figures were described previously.

The projected man-day capability figures, while still a
product of resource population, habitat, and satisfaction levels,
were adjusted depending on estimates of the available access and
sustained yield.

For the purpose of this report, it is assumed that sus-
tained yield refers to the average number of animals that can be
harvested from a population year after year without affecting sub-
sequent yield. These figures were determined by applying to each
species population the estimated maximum percentage that could be
harvested on a sustained yield basis.

It should also be noted that a given wildlife population
will provide a man-days capability figure regardless of amount of
hunter use at any given time. The reason is that the perpetuation
of the species is dependent upon the balance between its total
population and the habitat needed to support that populati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>