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The N o r t h  At l a n t i c  Regiona l  W a t e r  Resources  (NAR ) Stud y examined
a wide  v a r i e t y  of w a t e r  and r e l a t e d  land r i s o u r c i s , n ccd s  and d i v 1  is

Ic. f o r m u l a t i n g  ~i broad , coordina ted  p rogram to gu ide  f u t u r &  r c so ur ~
development  and management  in the  N o r t h  A t l a n t i c  Rcg ion~ 1 h u  S t u d y
was a u t hor i z e d  by the 1965 W a t e r  Resources P l a n n i n g  Act  (PL 89—80 )
and the 1965 F l o o d  C o n t r o l  Act (P L  89—298) , and c a r r i e d  u t  unde r
gu ide l ines  set by the W a t e r  Resources C o u n c i l .

The recommended p rogram and a l t e r n a t i v e s  developed r the N , r t l i
A t l a n t i c  Reg ion were prepared under  the  d i re c t i o n  t h e  NAIl S t u d y
C o o r d i n a t i n g  Committee , a p a r t n e r s h i p  of r l sou r  1 p l a n n e r s  r c p r ~~se t1 t -
in g some 25 Federal , regional  and S t a t e  agencies . The ~AR S tud y
Report presents this program and the alternatives as a framework f r
future action based on a planning period running through 2020, w ith
bench mark planning years of 1980 and 2000

The planning partners focused on three major objectives —— Not-
ional Income , Regional Development and Environmental Qualit y —— in
developing and documenting the information which decision—makers will
need for managing water and related land resources in the interest ot
the peop le of the North Atlantic Region.

In addition to the NAR Study Main Report and Annexes , the re arc
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
- . - _~~~~~. Coas tal Areas

F. Upstream Flood Prevention and
Water Managemen t

G. Land Use and Management
H , Minerals
I. Irrigation

‘ J. Land Drainage

~~~~~ 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

_j T. Plan Formulation
U. Coastal and Estuarine Areas
V. Health Aspects
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PREFACL

Tuis report on fish and wildlife resources is a contri—
ou tion to the comprehensive survey of water and related land re-
sources in tue e.orth At lan t ic  Region , which was authorized b y Con-
gress in Section 208, Public Law 89—298. It culminates efforts to
assess (1) tue abundance and distribution of fish and wildlife
resources , (2)  tue rate of present and future utilization , (3)
their capability for meeting future needs , and (4) tue economic
impact these resources exert on the Region ’s economy .

Tue Sureau of Sport Fisheries and Wildlife participated
in toe study under authority of the Fish and Wildlife Coordination
Ac t (48 Stat. 401, as amended; 16 U . S . C .  bbl—6~ b inc.), as did the
bureau of Commercial Fisheries (now the National Marine Fisheries
Service) and the state agencies having responsibility for  fish and
wildlif e resources in the North Atlantic Region.

The i,ortlt Atlan t ic  Reg ional Water  Resources Study wil l
identify the problems in meeting the present and f u t u r e  needs of
people . It  will indicate their  magnitude and establish p r i o r i t i e s
for developments to meet them.

f lore precisely , the objectives of the framework study
are “tue determinations in broad terms of overall basin require-
ments for water and related land resource development for muni-
cipal , indus trial , and agricultural water supply,  wa ter quali ty
con trol , flood con trol , and drainage , hydroelectric power; navi-
gation , watershed pro tec tion and managemen t, outdoor recreation ,
fish and wildlife conservation , and other purposes , the determina-
tion of tue availability of water , the appraisal of tue capability
of toe going program of resource development to meet indicated
present and prospective needs ; the formulation in general terms of
a p lan of developmen t, including the indica tion of elements which
would be required in tne near future and tue need for and priority
of more detailed studies of tributary basin areas.”

The horth Atlantic Region includes all or por tions of 13
states lying on tue dorth Atlantic slope from Maine to North
Carolina. It also includes , for the purp ose of this study,  the
estuarine areas . Tnese 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 i4orth Atlantic Region through tue year 2020. It is admit-
tedly based upon “broad—brush” quantification, insofar as possible ,
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of recreational activities dependent ~~ fish and wildlife resources
and description of toe magnitude of the  problems l i m i t i n g  f i s h  and
wildlife in a particular area , with subsequent formulation of
possible solutions tuat would provide an adequate resource supp ly.

This Appendix siiould be useful for future studies of a
more spec i f ic  n a t u r e .  The adoption of the solutions advocated in
t h i s  report wi l l  b e n e f i t  fish and wildlife resources and in turn
the peop le of t i re  Reg ion .
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ST LLA~U S

Fli’~UIi~GS Ai~Lr CONCLUSI ONS

Tue 2.4 million acres of streams , lakes and impoundm ents
w i t h i n  tire ~orth Atlantic Reg ion are capable of satisfy ing lOb
million man—days of use provided publ ic  access is secured to this
irabital. Altuougir tIre on—going programs for access acquisition
are a t t e m p t i n g  to provide fo r  the recreat ional  f i s h i n g  requ i r eme n ts ,
these programs are inadequate to keep abreast of t i le rapidly grow-
ing demands , it will , trierefore , be necessary to substantially
augment these on— going p rograms .

It  would appear tha t  the foregoing developable capabil-
ity would be sufficient to provide for tire demands of tire fresh-
water fishermen through toe year 2020. Such , howeve r , is not tire
case . ‘Irris is because fishing pressure is not distributed equally
among tire 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
f i sir  to trreir former spawning grounds has long been recogn ized as
a great potential addition to tire Region ’s sport and commercial
fisheries . Although on—going programs nave tended to reduce tire
discrepancy between supply and demand , these programs also are not
adequate to provide for tire total needs . Augmentation of existing
p rograms is , ttnerefore , required . Alleviation of pollution , in-
corporation of fisir 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.

Tue developable capability of the salt—water sport fish-
ery is considered adequate to suppor t  t i re  demands throug h t i re  year
2020. Augmenting on—going access programs will , tirerefore , provide
sufficient opportunity.

‘lire on—going pr~~ rams of the estuarine—dependent commer-
cial f i soe r y  are considered\ inadequate . Tir e supp ly of edi ble f i n —
fish will be adequate throug~ tire year 1980, industrial fish and
presently being overharveste~~ Tine s h e l l f i s h  suppl y w ill also be
deficient by the year 1980 an~ even tine supply of seaworms will be
inadequate by tire 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 supp ly to meet the
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demands th rough ti re year  2020 . The supp lies of ed ib le  f i sir  and
sh e l l fi s h  would also be increased aird would be adequate  t h r o u g h
the year 2000.

The present capability of game resources to meet needs
in toe r~AR (in man—days) is big game , ll.b million ; small game ,
30.3 million ; and waterfowl, 1.€ 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 these factors it is estimated that the capability of game re-
sources by tire year 2020 will be bi g game, 11.7; small game , 23.2 ,
and waterfowl, 0.9 million man—days . Titus , small game and water-
fowl capabilities are expected to be greatly reduced .

Beca use of a gene rally decr easing 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 th ese needs . 13y 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 tire hunting de—
muands for big and small game tnrough the year 2020. The waterfow l
capability will be sufficient through tire year 2000. To provide
for additional needs , either the habitat should be maintained at
tire 1980 level or additional waterfowl habitat strould be created.

In addition to tire 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 photograph y ,  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 , respect ively. Tire develop-
ment of wildlife facilities in proximity to major metropolitan
areas is required , tirerefore , to provide for these needs .

Tire study also considered the hab itat ar eas tha t should
be preserved for the perpetuation of rare and endangered species .

RECOMNLL’WATIONS

We recoinniend that objectives of any plan for water
development in the NAR include the following — —

1. Conservation and enhancement of tine
ind igenous warniwater fishery .
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2. Conservation , enhancement , and crea-
tion of trout irabitat and trout fish-
ing oppor tunities .

3. Lnnancement of tire fishery based upon
anadromous fish species .

4. Creation of additional lake—type
fisheries.

5. Conservation and enhancement of
estuarine—dependent sport and com-
mercial fishery resources .

6. Preservation and enhancement of exist-
ing waterfowl habitat , and crea tion of
additional waterfowl habitat needed
for breeding, resting, feeding and to
provide for waterfowl hunting oppor-
tunities .

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

8. Creation of nonconsumptive wildlife—
dependen t recrea tional fac ilities in
proximity to major metropolitan areas .

To accomplisu these objectives will require (1) conser-
vation (preservation) of existing high—value , free—flowing streams
and na tural lakes, (2) adequate control of polut ion a t its sources ,
(3) construction of upstream water—storage facilities , (4) con-
struction of snallow impoundments to provide wildlife habitat , (5)
installation of fish—passage facilities necessary to restoration
and maiirtenazice 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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CIIAI’TLR 1. STATUS OF FISH AND WILDLIFE
RE SOURCES AND THEIR PRESENT USES

ORI ENTAT 1ON

T u e  i n fo rma t ion  presented in this section of the report
~rovides a reasonably accurate  indication of t u e  base year (1965 ,
:eferred to as ese t” or “current”) resources in each area and
t h e  extent of their use, based on the best available information.
Ttuis information is satisfactory for determining major problem
areas aud gene ral needs of the peopl e, but the reconnaissance
nature of the data and tAte size of t h e  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 hab itat they require , that is, forest wild-
life , agricultural wildlife , and waterfowl.

Forest wildlife species important in meeting recrea tional
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 in terrup ted 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 fo res ted , fores t
small—game species are an important resource . These species are
ruf f e d  grouse , gray squirrel , vary ing hare (snow shoe rabbi t ) ,
turkey, and raccoon.!1

R u f f e d  grouse and gray squirrel  occupy essentially the
same hab i t a t  as deer. Although hunters  are inclined to place a
higher value on the for mer , the squi r re l  harvest  is approx imately
three times that  of grouse in the NAR .

Grouse d is t r ibut ion is dependent on the abundance of
shrubs and low—growing cover interspersed with forest land . This
type of p lant cover provides food , nesting areas , and pro tec t ion
for  young. forest  edge created by ab andoned fa rm land and logg ing
roads is very a t t rac t ive  to grouse.

Squirre ls  are dependent on hardwood fo re s t , pr imar i ly
oak—hickory fores ts , for food and to a lesser extent for  cover.
Squirrels are mos t numerous in the sub—reg ions with more moderate
tempe ..atures .

Snowshoe rabbi ts  or vary ing hares are f a i r l y  res t r ic ted
by their  habi ta t  requirements . These animals p r e f e r  swampy areas
interspersed with or immediately adjacent to re la t ively  dense
stands of conifers — prefe rab ly  hemlock . Because of these hab i t a t
requirements , hares are no t un if orm ly distributed . They are found
in scattered pockets of hab i ta t , p r imar i ly w i th in  the nor thern
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 dur ing  which numbers reach a peak is considered
to be about ten to twelve years ; after the  peak , t h e i r  numbers
sharp ly decline . This cycle behavior , of course , affeLts capabil-
ity for meeting the annual needs of hunters .

Historically , wild turkeys were widel y distributed in
the MAR , but were virtually eliminated as the coun t ry  was s et t l e d
and developed . The turkey is a highl y desirable f o r e s t  -game b i r d
and has been restored in relatively large sectior s ~f the westerc~

1/ The adaptibility of the raccoon allows him to fit into many
habitats — even the urban . his characteristics (a.~td thl5 wide
distribution) fit him for many uses —— gam e animal , fur animal ,
pet , non—consumptive recrea t ional  resor~rce , e t c .  As long as
habitats for other wildlife are maintaine’l, adequate popula-
tions of raccoons will be present. No special plann ing is or
will be necessary on his behalf.
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po r t ion of th e Reg ion . At present , Pennsylvania , New York ,
Vi rginia , 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—Gam e Species

Just as deer, bear , grouse , har e, 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 throug h repeated stock-
ing has come to thrive in those areas most suitable for its growth
and survival. It has def in i te  limits as to temperature , humid i ty ,
f ood , 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-
ab le. Highl y calorifacient  grains permit them to survive severe
winter weather they could not tolerate if such food were not
available .

Cottontai ls  are a popular small—game species. Supp lies
of these animals approach or meet the demands of hunters in the
western anc~ southern three—fifths of the NAR . It should be noted
that cottantails during periods of abundance become a nuisance
since their feeding habits damage ornamental trees , shrubs , and
gardens .

The bobwhite is one of the most popular of all small—
garlic birds . Bobwl,itas ttirive in agricultural areas where diversi-
fied farming i’3 practiced. They are especially adapted to edge—
growth habitat which provides nesting cover , protection from pre-
dators , and access to t ood~ consisting of annual plants and their
‘,ee j.4 cereal grains , and legume s . They cannot survive severe

‘riers . Extended 5-n ods of snow cover isolate them from food
. p ~~lies and they perish. Aithoug ht some are distributed over

‘i t l lC Cape Cod area and Connecticut , they are much more
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numerous and widely distributed southward and westward from Long
Island .

Migra tory  Birds

Wate r fow l —— 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 fores t  inhabitant and the dove Is associated with
agricultural lands .

Waterfow l mi grate over ra ther dist inct  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, bran t, black duck , redhead , scaup , caiwasback ,
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 qual i ty  habi ta t  occurs ,
large numbers of waterfowl concentrate .  Noteworth y among these
concentration areas are the following:

Merryineeting Bay — —  Concentrations.. of Canada geese and
black ducks in the spring and black ducks and teal itt the fall.

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

Delaware Bay —— Fall arid 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—— 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 s imilar  food it ems .  Good q u a l i t y  h a b i t a t  for
this bird is scat tered throug hout the NAR , but  is most abundant  in
Maine , New York , Connecticut , Maryland , Massachuset t s , New Je rsey ,
and Pennsy lvania.

Many woodcock are taken as an incidental  item in the
course of hunting grouse , varying hares , and pheasants. In good
quality hab itat where fligh t birds concen tra te , wood cock ar e a
significan t addition to wildlife resources.

Al though mourning doves are distributed throughout the
Reg ion , they are not numerous in the nor theas tern por tions of the
NAR. West and south of Long Island , New York , they become more
numerous . They are re la t ive ly  abundant  in Mary land and Virg inia
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 distr ibuted 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 supp ly on hand , prices for raw pelts of that animal in-
crease. Continued demand beyond the level of the existing supp ly
would result in further increase in pelt prices and continued har-
vest to meet this level of demand would eventually exhaust the
supp ly. 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 na t ion .  These f ac to r s  are
recognized by state agencies responsible for fur animals~ and har-
vests are regula ted to main tain supp lies. On time other hand , dur--
img 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 , time de—
mand will be met , if prac ticable to do so , by supp lementary sup-
plies produced by private enterpriseJi’ Desp ite fashion changes
and other  fac to rs  which influence the demand for  fu r  animals and
in consideration of the large areas of good qua l i ty  habi ta t  for
fur animals in the NAR , the fur—animal resource is expected to be
equal to meeting f u t u r e  demands.

1/ Some species , however , do not adapt to commercial product ion .
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FIShERY RESOURCES

Major Ca tegor ies

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 f isheries and cold—
water fisheries.

Fresh—water Fisheries

Cold—water Species

Very br ie f ly , cold-water fishes may be defined as those
species which require water  temperatures  not exceeding 75 degrees
Fahrenheit .  Pract ical ly  all of the important  cold—water species
in the dAR belong to the salmonid group of fishes — trout and
salmon . A number of these species , no tably rainb ow 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 supp lementary supp lies to
meet demands exceeding the na tura l  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, br ook trou t , lake trou t and smel t were
pr esen t historically in the NAR, the brow n trou t 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 foun d 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 fo r  cold-water  f i s h  are stocked w i t h  t r o u t  dur ing  early
spring and thus provide cold—water f i she r i e s  du r ing  th is  period
of tr ie year. Some of these waters  wi l l  not sus ta in  t r o u t  when the
t e m p e r a t u r e  rises in summe r and would normal l y be c lass i f ied as
warn—water habitat. The manageuent technique of stocking f ish of
s u f fi r i e n t  s i z e  to p e r m i t  lega l possession —— f i s h  which  are
immediatel y available to the f i shermen  in both cold and marg inal
t rou t  wate rs  — — permits the resource abundance to s tay abreas t  of
the e v e r — i n c r e a s i n g  demand .

Brook t r o u t  are widely distributed in small cold—water
t r ibu ta r i e s  of the  ~AR. Brown t rou t  and rainb ow t rou t  have an
even wider d i s t r i b u t i o n  than brook t rout  since they are adapted
to s t reams somewhat large r and warme r than those usually inhab i t a—
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 large r rivers in the vicinity of large lakes. Most of
the landlocked salmon and lake trout are found in Maine and to a
lesser ex tent in New Hampsh ire , Massachusetts , Vermon t , and New
York.

Lake t rou t  are perhaps more common than landlocked salmon
tlmo ugtm neither are considered abundant even in the best of habitat.
i~oth lake t rou t  and landlocked salmon are premium recreational re-
sources ; both are highl y des irable and in shor t supp ly.

Smelt —— a small trout—like fish which rarely exceeds ten
incites 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 .

Ori ginally , smelt were d i s t r ibu ted  throughout the coastal
waters from New Jersey to Maine. Today they are most common from
Knode Island to Maine . They are an impor tan t commercial food f ish
in coastal salt waters  and an important  sport  f i sh  wherever they
exist in catchab le numbers .

Warm-water Spec ies

Warm-wate r  f ishes  are those species which pre fe r waters
with summer temperatures ranging from 70 to 90 degrees Fahrenheit.
Within this group , however , there is considerable variation in pre-
ference . Walleye and smalimouth bass, for example , favor the lower
part of the range (70 0 to 80°) and do well even in waters with maxi-
mum temperatures of 60° to 70°F. Large—mouth bass like it a little
warme r 75° to 80°F, while the brown bullhead and others do better
between 80° to 90°F. All are capable of enduring the winter
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t em p er a t u r e s  within their n a t u r a l  ranges , bu t , l ike the  smal l—
mouth bass , may not beg in to feed act ive ly u n t i l  wa te r  warms to
abo ut bU ° F. The mos t impor t an t  warm—wate r  species in the NAR are:

a. Smali mouth bass
b. Largemouth bass
c. Northern pike
d. Catfishes
e. Panfisim-Y
f. Walleye
g. White perch
h. Chain Pickerel
1. Muskel lunge

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
habi ta t , considerable overlap occurs . Warm—wate r  f ish are o f t e n
found in cold—water habitat but as a rule , they  grow more poorly
under such conditions , compete w i t h  the cold—water species , and
are considered undes i rable . On t ime other hand , introduction of
snialimouth bass into  marg inal h a b i t a t  for  salnonids may r esu l t
in the former taking over.

Anadromous Fishes

A number of species of f i sh  spaw n 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 f i sh .

Some species presently contributing to the harvest of
anadromous f i sh  are ;

a. Str i ped bass
b. American shad
c. White  perch
d. Smelt
e. Alewives
f. Blueback herring
g. At lant ic  salmon
h. Sea—run trout V

1/ Panfish includes such fish as bluegills , green sunfish , pum p kin—
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” regard less of species .
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H i s t o r i c a l ly ,  large runs of an adromous species ascended
p r a c t i c a l ly every r iver  draining into  time ocean w i th in  the NAR .
With time advent of the white man and time subsequent indus t r ia l
revo lu t ion , these runs were g radua l ly reduced or e l imina ted  en-
t i r e ly  th roug h pol lu t ion , o v e r — f i s h i n g ,  cons t ruc t ion  of dams ,
insufficient flows , etc. Presently ,  the once abundant annual runs
of f i sh  are grea tly red uced in size and those of sign i f ic anc e are
l imited to jus t  a few r ivers  wi th in  the NAR .

Several of the species that comprise th i s  ca tegory  of
fishes are among our most p r ized  and , t h e r e f o r e , most valuable
spor t  f i s h .  These f i sh  are also harves ted  commercial ly ,  which
f u r t h e r  increases their  resource impor t ance .

lit is a characteristic of many , if not all , of these
species tha t  they generally r e tu rn  to the s t r eam of their  ori g in
to reproduce and thus ind ividual races that  conf ine  their  “runs ”
each to a specif ic  river have evolved . This is an impor tan t  fac-
tor in that  they are harvested pr imar i ly dur ing  these annual
spawning migrations into an estuary and up the r iver .  Each river
suppor t ing  such runs is important  in providing a portion of the
total  commercial  harvest and in providing spor t  f i shing for  the
peop le in the local area.

On the At lant ic  coast s t r iped bass occur f rom nor thern
Florida to New Brunswick and Nova Scotia.  In the southern p a r t  of
t he i r  range , they tend to remain wi th in  p ro tec ted  waters during
their whole l i f e  span . From Chesapeake Bay to New Eng land , how-
ever , subs tan tial numbers leave the ir bir thp laces when about three
years old , migrating in groups gener ally north in summer and south
in winter. Along their migration route , they pr ovide a highly
attractive resource for both anglers and commercial fishermen .

Although it may be true , as has been generally accep ted ,
tha t  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 o ther ar eas
should not be overlooked or depreciated . One i m p o r t a n t  river in
this respect is the Hudson . Evidence indicates signi f icant  repro-
duct ion also occurs in New Jersey and Delaware rivers. It is
poss ible a significant contribution is made, also , by fish spawned
in Delaware River and tr ibutaries to Delaware Bay .

Supp lies of anadromous f i sh , generally , do not meet the
present  needs of e i ther  sport  fishermen or commercial f ishermen.
It is difficult to anticipa te f u t u r e  supp lies of these f ish . 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
f i she ry  are perhaps g rea te r  than time po ten t ia l  fo r  any o ther  seg-
ment of the NAR f i she r ies .

Estuar ine—Dependent  Marine Fishes

One of the major  prob lems fac ing  the world today is the
prob lem of pr oviding an adeq uate supp ly of food . Hopefully ,  one
potent ia l  source of large q u a n t i t i t e s  of food is the sea around us ,
and many credible author i t ies  an t ic ipate tha t  large quant i t ies  of
our f u t u r e  food supp ly will  come f r o m  the oceans of the wor ld .

In th is  stud y ,  we concern ourselves wi th  a m a j o r  segment
of sa l t—water  f i sh  and she l l f i sh  —— the es tuar ine—dependent  species .

An estuary is a body of water in which fresh water mixes
with and measurab ly dilutes sea water. These mixing zones are
among the most productive aquatic habitats in terms of the quantity
of f i shery  resources that  can be suppor t ed .  This is due large ly to
(1) the f e r t i l i z i n g  elements constant ly  being in t roduced by ou t f low
from the land and (2) the growth of p lant  and animal organisms en—
couraged by both fertilization and adequate li ght  pene t ra t ion  be—

- cause of the relatively shallow depths of water.

On land a crop is grow n and harves ted  in place ; in t idal
estuaries , the re  is cont inu ing  movement to and f r o m  the p r imary
sources of p roduc t iv i ty  which are the  t idal  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.

Time 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 b y large r
organisms ; these serve as food for small fishes and crustacea , which
in tu rn  support  the large r f i shes  and other  animal l i f e  of t he
estuary .

Oyste rs  i lo u r i s h  onl y in those es tuar ine  areas where
f r e s h w a t e r  in f low reduces salinit i e s  s u f f i c i e n t ly  to pe rmi t  oys te r
gr owth in the absence of predacious s t a r f i s h  and oys te r dri l ls  wh ich
require  r e la t ive ly hi gim s a l in i ty  ranges .

Numerous othe r marine species requi re  low s a l i n i t y  w a t er s
(anadrom ous f ish , crab s , etc.). Flow patterns ol the estuaries as-
sist the larval stages of our important commercial shellfish to
reach a su i tab le  p lace where they can a t t a c h  and thus survive .
Without  the es tuarine  environment , many marine organisms could not
survive .

To apprec ia te  t ime impor tance  of e st u a r i n e  p r o d u c t i o n , we
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should note that the annual consumption of fish and shellfish in
the United States is approximately 11 pounds per cap ita . 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 debatab le 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
time U.S., although not in its range as a whole . Special attention
is necessary to assure retention in our na tion ’s fauna.

In the United States there are presently 142 spe cies 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 amphib ian. 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 0-2

COMPARISOI4 OF RARE RND ENDANGERE D AND PERIPHERAL FISH AND
WILDLIFE SP~~ IES IN THE UN ITED STATES AND THE NAR

1968—69

NUMB ER IN THE NUMBER IN
SPFX IES UN ITED STATES THE NAR

Rare and Endanger ed

Maninals 32 4

Birds 60 2

Fishe s 38 6

Rept iles 5 1

Amphibians 7 1.

TOTAL 142 14

Peripheral

Man gnals 8 0

Birds 65 1

Fishes 4 0

Repti les 3 0

Amph ib ians 0 0

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 ind i f fe r -
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.

Permit t ing the indiscriminate destruction of deprecia-
tion of habi ta t  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 p

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 . Ihe 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) permi t 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 MAR 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 mill ion man—days by 223 ,000 wa t e r fowl  h u n t e r s .

Sport Fishing

Fresh—water species

Resident. Based upon resident and non—resident  license
sales in the several NAR states arid the es t imated numbers of un-
licensed f i shermen , the total number of individuals involved in
current fishing use in NAR waters was derived. The numbers of
f i sh ing  licenses purchased were those presented in the Fish and
Wildl i fe  Service News Release dated Apri l  12 , 1967. Numbers  of
unli censed f ishermen were calculated from inf ormation prcv ided 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  mi l l i on

TOTALS 3,101 ,000 56 .7  mi l l ion

Anadromous. Anadroinous 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 I I run S~I

, there exists a
tremendous latent demand for such fishing oppor tunity, since the
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major species , American shad , s t r iped bass , and A t l a n t i c  salmon
are outstandingly attractive to the angler.

Salt—water.  Sp o r t — f i s h i n g  use of salt—water fisheries
was est imated b y using as a s ta r t ing  point the data provided by
the 1965 Sa l t—Water  Ang ling Survey. These data were subsequently
considered is related to (1) other basic informat ion contained in
the Nat iona l  Survey of Fishin& and Hunt ing ,  1965 correlated w i t h
service area populations ; (2)  est imates of use based on d is t r ibu-
tion of the principal species appearing in the sport f i sh ing  har-
vest correlated wi th  the service area populat ion in each s t a t e ;
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 nat ional  recreat ion con—
ducted by the Bureau of Outdoor Recreation , there were ei ght
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
anadrornous species attract many thousands of visitors each year ,
as do aquariums and fish hatcheries . Other thousands of people
find doubly rewarding ac t iv i ty  in digging clams or harvest ing
other types of shellfish . Skin divers are often motivated by
desire to observe underwater animals in their native haunts while
others enj oy the sport of s p e a r — f i s h i n g .

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 indus t ry  —— 559 , 715 ,000 pounds . This was
made up of alewives and menhaden , species which are a source of oil,
f ish meal , and pet food . Recent developments have made the menhaden
also a potential  source of f ish  protein  concentra te  (FPC) for human
consumption .

Fishes used for  food —— 88 ,809 ,000 pounds of f i n f ish e s  and
140,119,000 pounds of shelifishes . This represented 4.8 pounds of
seafood for  each person in the NAR in 1965. Present annual consump-
tion of fish and shellf ish 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

Recrea t iona l  Activities

Recreat ion  re la ted to f ish  and w i l d l i f e  resources genera-
tes a considerable flow of money for  associated goods and services .
A large por t ion  of such expendi tures  occurs in the local i t ies  where
the  r ec rea t ive  ac t iv i t ies  take p lace , but  the home towns of the
recreationists derive considerable benefit as do establishements
along rou tes  of t r a v e l .  Three I3at ional  surveys  of f i s h i n g  and
hunting (1955 , 1960 , and 1965) !’ have been conducted. From them,
data are availab le as to the magnitude of expendi tures  in connec-
tion with these recreational pursuits. Expenditures related to the
o the r  forms of recrea t ion  related to fish and wildlife have not
been intens ive ly invest igated as ye t .

The follow ing estimates of annual expenditures for hunt-
ing and fishing in the North A t l a n t i c  Reg ion are based upon use
es t imates  p resen ted  ea r l i e r  in th i s  repor t  and upon average ex-
penditures per hunting or fishing day as given in 1965 National
Survey of F i sh ing  and H u n t i n g :

Type of H u n t i n g  Average $$ Total No. Total $
or Fishing Spent per day Days ~~ pended

Big Game hunting 9.55 9.7 million 92.6 million
Small Game Hunting 4.79 27.0 million 129.3 million
Water fow l H u n t i n g  6 .44  1.5 mi l l ion  9 . 7  mi l l ion
Freshwater Fishing 4.98 58.8 million 292.8 million
Sal twater  Fishing 5 .92  36.6 mi l l ion  216.7 mil l ion

TOTALS —— 133.6 mi l l ion  $741.1 mil l ion

With the exception of saltwater fishing expenditures ,
which are specific to the Atlantic Coast , the above f igures repre-
sent national averages . In all likelihood , therefore , the estima-
ted total annual expenditure is a conservative figure for the North
At lan t i c  Region . This conclusion is based upon two f ac to r s : (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 expend i tu res  per hunting or fishing day by

1/ A fourth such survey was conducted in 1970; data , howeve r were
not available for use in this study .
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r~~~ident s of S.M .S.A .’s!” compared with those who do not reside in
such arc;o are as follows :

E xp e n d i t u r e s  per l
~~y 

b~y Plac c o f  Resid ence

In S.M .S.A. ‘s Not in S.M .S.A. ‘ S

Non Farm Farm

Fishermen $6.79 $4.34 $2.76

hu n t e r s  $8.30 $4.98 $2.85

Nationwide , only 17.6 percent of the fishermen and 6 . 7  per-
cent of the hunte rs are res iden ts  of s tandard  met ropo l i t an  areas.  I t
seems reasonable  to assume tha t  in the NAR the p ropor t ion  of such
hunters and fishermen exceeds the national average.

Commercial Fishing

The marketing of f i sh , s h e l l f i s h , and o ther  p roduc ts  h a r —
vested f r o m  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-
b u t i o n  to the economy f r o m  sales “at the landing ” amounted to $59 .3
mi l i i  on.

SUM MARIES OF STATUS

W i l d l i f e

Tables 0—3 and 0—4 summarize the status of m a j o r  game
species for the base year , 1965 , in terms of hunte- —d~~;s of recrea-
tion (w ~c), resource c a p a b i l i t y  fo r  mee t i ng  needs at n esently ac-
ceptable levels of satisfaction (supply ) ,  and extent of availa le
habitat. In essence , the extent and quality of habitat in 1965 and
the w i l d l i f e  populat ions  therein had a c a p a b i lit y  for  providing
o p p o r t u n i t i e s  fo r  r ec rea t iona l  h u n t i n g  slightly in excess of demand ,
wi th in  the  Reg ion as a whole.

Hab i t a t  t o t a l s  fo r  bi g gam e , small  game , and waterfowl in
Tables 0—3 and 0—4 are not add i t ive , since ranges for  these w i l d l i f e
categories  are over lapping . When a given ca tegory ,  e . g . ,  f o re s t
small  game , f i gures shown in pa ren thes i s  indicate  tha t  the h a b i t a t

1/ “Standard  Met ropo l i t an  S ta t i s t i ca l  Areas ” as def ined by Bureau of
Bud get (now Office of Management and Budget). Every city of 50,000
i n h a b i t a n t s  or more according to the 1960 Census of Populat ion is
inc luded  in an SMSA.
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TABLE 0-3
EXTENT OF HUNTING RECREATION (USE) AND RECREATIONAL OPPOWTUNITY

(SuPPLY) AND AVAILAB LE HAB ITAT FOR GM~~ SPECIES - 1965
(Figures in thousands)

Basin No . A-i

Use Su~~ j~ Resource Estimates
Sq. Mile

Hunters Man-day s Man—days Habitat Population Harvest
Bj,g-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 13 (6.6) 27 6
Turkey 0 0 0 0 0 0
Farm Small-game
Cottontail 0 0 0 0 0 0
Pheasant 3 39 84 .8 3 1
Quail 0 0 0 0 0 0
Migratory Btrds
Woodcock 1 5 8 (1 .6) 165 10
Dove 0 0 — 0 0 0 0
Small-game total 16 192 259 7,4 — —

Ac res
Waterfowl total 1 11 6 26 16 6

Basin No. A-2

Us e Suppl y 
______ °esource 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 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
Squirre l 2 22 29 (6.8) 10 2
Turkey 0 0 0 0 0 0

Fa rm Smal l -gam e
Cottontail 0 0 0 0 0 0
Pheasant 7 79 79 .9 4 3
Quail 1) 0 0 0 0 0

M~~ ratory Birds
Woodcock 2 [1 [1 (.~i) 63 6
l)ove ( )  0 0 0 0 0 

—

Sii~~11-gpme to tal 34 390 397 7~ 7 - -

Acre s
Waterfowl total 3 24 35 199 62 8
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Table 0-3 (Cont.) - Bp ~~ n No , A-3

Use Supply Resource Estimates
Sq. Mi le

Huz)ters Man-days Man-days Habitat Population Harvest
Uj~g-gpnie
I)eer 21 143 190 5 46 7
Hear 1 7 7 (5) 1.2 .3
Hjg-g~me total 22 150 197 5 — —

Forest Small-game
Grouse 9 108 108 5 253 4].
Hare 5 57 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
Phea sant 4 46 47 1 11 8
Quail 0 0 0 0 0 0
Migratory Birds

Woodcock 1 6 6 (.7) 68 7
DOve 0 0 1 ( 1 .1) 5 0
Small-game total 20 230 246 6 - -

Ac res
Waterfowl total 2 14 14 89 56 12

Basin No. A— 4

U se Supply Resource Est imates
Sq. Mile

Hunters  Man-days Man-days Habitat Population Harvest
H~g- game
Deer 19 129 200 2.9 31 4
Hear 2 10 10 (2 ,9)  .7 .2
Big—game total 21 139 210 2,9 — —

Fores t Sm~a11-game
Grouse 8 98 98 2.9 237 43
Hare 4 52 52 (2.9) 81 34
Squirrel 1 13 16 (2.9) 23 5
Tur ke y 0 0 0 0 . 0 0

Fa rm Small-game
Cotto ntai l  .1 1 1 ( .1) iS 6
Pheasant 4 45 45 .5 20 16
Quail 0 0 0 C) C) C)
Migratory Birds
Woodcock 2 7 7 ( .3) 46 12

_l)ov e 0 0 1 ( .8) 4 0
S~~ lj -ga me total 19j 216 220 3. 4 — —

Ac res
Waterfowl total 2 13 13 18 57 18
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Table 0-3 (Cont .)  — llasjn No. A—5

Use Supply Resource Estimates
Sq. Mi le

Hunters Man-days Man-days Habitat Populatjon Harvest
Bjg-gpme
Deer 26 176 184 4.8 47 8.7
Ilear 1 9 16 (4.8) 1 .1
fljg—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 5 57 57 .9 8 6
Quail 0 0 0 0 0 0
Migratory Birds
Woodcock 2 8 9 ( .8) 81 8
1)ove 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 26.1 202 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 75 91 (26.1 )  88 21
Turkey 0 0 0 0 0 0

Farm Smal l -game
Cottontail .1 1 1 ( .1) 18 6
Pheasant 23 266 312 4 . 1 46 34
QuaIl 0 0 0 0 0 0

~jgra tory Birds
Woodcock M 37 41 (4) 423 43
Dove 0 0 3 (3~7) 18 0
Small—gpm e total 114 .1 1.311 1.598 30.2 — —

Ac res
W~ terfowl 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

ill&- game
Deer 52 348 350 2.8 30 7
Bear 4 25 25 (2.8) .6 .2
Big-game total 56 373 375 2,8 — —

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

Cottontail .5 6 6 ( .3) 6 2
Pheasant 12 148 1133 .9 13 9
Quail 0 0 0 0 0 0
Migratory Birds
Wood~-ock 5 21 47 ( .5) 104 6
Dove 0 0 2 (1.6) 11 0
Small—game total 59.5 677 805 3,7 — —

Ac res
Waterfowl total 5 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
l)eer 48 317 317 3.6 16 5
Bea r 8 52 62 (2 .8)  .3 .1
Big—game total 56 369 379 3.6 — —

Forest Small-game
Grouse 16 190 )90 3 .6 107 18
‘fa re 9 106 106 (3 .6)  13 4
Squirrel 4 49 49 (3 .6) 17 6
Turkey C) 0 C) 0 0 0
Farm Small. -game
Cottontail 4 48 50 ( .8) 44 15
Pheasant 13 160 168 1.4 ii 8
Quail 1 10 10 ( .3)  3 1

Migratory Bi rds
Woodcock 7 32 42 ( .4 )  105 8
l)ove 0 0 3 (1.8) 17 0
Small— game total 54 595 618 5 —

Acres
Wa terfowl total 5 43 43 44 71 18
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Table 0-3 (Co n t . ) — Basin No, 13-8

Use Supply Resource Estimates
Sq. Mile

Hunters Man-days Man-days Habitat Populatjon Harvest
Hig- game
Deer 61 407 407 7.4 126 13
Bea r 7 44 69 (4.2) 2 .1
Big—game total 68 451 476 7.4 — —

Forest Small-game
Grouse 15 178 204 7~4 375 49
Hare 13 16]. 179 (7.4) 94 28
Squirrel 16 187 189 ( 7 . 4 )  156 68
‘I’urkey 0 0 0 0 0 0

Fa rm Small -game
Cottontail 15 179 191 (2.8) 257 86
Pheasant 12 148 148 3.8 60 45
Quail 1 6 6 ( . 5 )  6 2 .4

Migratory l3ir ds
Woodcock 9 38 38 ( .5)  161 27
Dove 0 0 4 ( 2 . 7 )  33 0
Small—ga me total 81 897 959 11.2  — —

Ac res
Waterfowl total 8 59 59 108 123 47

Basin N~ B—9

Use Supply Resource Estimates
Sq. Mile

Hunterg Man—days Man—days Habitat Population Harvest
Rig-game

Dee r 8 52 60 3 5 .6
Bear 0 —— ( 3 0 C) 0 0
Bjg-game total  8 52 60 3 - -

Forest Small-game
Grouse 23 283 321 3 173 28
f l a re 9 106 106 (2.2) ‘34 15
Squi r re l  11 132 133 ( 3 )  68 32
Turkey 0 0 0 0 0 0

Farm Small -game
Co ttontail  22 267 276 ( . 8 )  188 77
Pheasant 27 331 334 1 .6 60 44
QuaIl 4 53 53 ( . 6)  26 11

Migr ator y Bir ds
Wooricock 17 76 93 ( .5) 121 11
Dove 3 18 24 (1 , 7)  622 44
Sma11—~~me total 116 1.266 1 .340 4.6 — —

Acr es
Waterfowl  total 19 157 195 353 325 11
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Table 0—3 (Con t ., ) — B a si n  N o ., B-lC)

Use Supp ly R esource Estimates 
—

Sq. Mile
Hunters Man-days Man-days Habitat Population Harvest

Big-game
1)eer 3 21 39 2 . 9 8 .5
Bea r 0 0 0 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 0 0 0

Fa rm S~~ l1-game
Cottontail 15 181 182 ( 1 )  206 73
Pheasant Il  138 138 1. 7 49 34
Quail .3  3 3 ( . 1)  4 2

Migra tor y Birds
Woodcock 5 23 43 ( . 5 )  174 19
Dove 1 7 51 (3.1) 92 11
Small—game total 603 694 760 4.6 — —

Acres
W aterfowl total 5 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 26.1
Bear 19 121 159 ( 9.8) 2.9 .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 48 577 830 (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
Quai l 6 . 3  72 72 ( 1.5) 39 16.4

Migratory Bir ds
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 — -

Ac res
W aterfowl total 42 336 441 811 712 120
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Table 0-3 (Con t .)  - Basin No. C—li

Use Supply Resource Estimates
Sq. Mile

Hun ters Man-days Man-days Habitat Population Harvest

Big-game
Deer 72 500 909 7.1 154 18
Bear 12 55 55 (7.1) 2 .4
Big-game total 84 555 964 7.1 — —

Forest Small—game
Grouse 23 273 305 7.1 575 88
f la r e  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
Quail 0 0 0 0 0 0

Migra to ry  B irds
Woodcock 11 44 50 ( .9) 139 18
Dove 0 0 17 (2.2) 109 0

Small-game total 140 l~ 595 1.849 12.1 — —
Acres

Waterfowl total 5 31 32 247 79 24

Basin No. C-12

Use Supply Resource Estimates
Sq. Mile

Hun ters_Man-days Man-days Habitat Population Harvest
i.tig- g~tme

38 250 418 6.4 143 16
6 38 . 38 (6.4) 1,3 .2

~~~~ ame total 44 288 456 6 • 4 — —
Førest Small-game
( ir ouse  15 177 177 6 .4 515 111
flare 4 48 48 (6.4) 82 25
Squirrel 13 155 157 (6 .4 )  413 164
‘rurkey 0 0 0 0 0 0
Farm Sm~i1l-game

Cot ton ta i l  18 220 220 (3.7) 240 162
Ph easa nt 19 224 231 3 . 9 100 —

Quail .2 2 2 (.2) 5 2
M igratory Bir d s
Woodcock 23 93 106 ( .9) 289 19
l) oye C) (1 26 (4.1) 162 0

Small-game total 9 2 2  919 987 10.3 — —

Acres
Wa ter fowl total 11 86 86 54 168 72
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Table 0-3 (Cont.) - Basin No. C-l3

Use Suppl y Resource Est imates
Sq. Mi le

Hunters Man-days Man—days Habitat Population Harvest
B hg-game
l)eer 0 0 50 .3 4 0
Bear 0 0 0 0 0 0
Big-game total 0 0 50 .3  — -

Forest Small-game
Grouse 15 181 181 (.3) 13 2

h are 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 37
Quail 2 18 18 (.2) 20 8

Migratory Birds
Woodcock 14 54 54 (.05) 20 8
1)ove 0 0 8 (1) 49 0
Small-game total 82 868 876 1 — —

Ac res
Waterfowl total 34 146 149 188 280 118

S~ b-Regtori C Total

Use Supply Resource Estimates
Sq. Mile

Hunters Man-days Man-days Habitat Population Harvest
Big-game

Dee r 110 750 1,377 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 ,103 201
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
Cottontail 69 834 1 , 003 9 . 3  744 322
Pheasa nt 57 684 691 (7 . 2 )  169 44
Quail 2 . 2  20 20 ( . 4 )  25 10

Migrator y Birds
Woodcock 48 191 210 ( 1 . 8 5 ) 448 45
Dove C) 0 51 (7.3) 320 0
Small—game total 314,2 3.382 3.692 23,4 — —

Acr es
Wa terfowl total 50 263 261 489 527 214
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Table 0—3 (Cont. ) — l3a~ in No. D—1 4

Use Supp l y Resou rce E st tm ~ tes
Sq. Mile

Hunters Man-days Man-days Habitat Po~u1at ion Harvest
Big-game
Deer 50 336 207 .8 18 45
Bear 0 0 0 0 0 0
Big-game total 50 336 207 .8 - —

Forest S~~ 11-game
Grouse 12 142 146 1 80 31
Hare 0 0 0 0 0 0
Squirrel 13 182 174 (1) 159 76
Turkey 0 0 0 0 0 0

Farm Sm~1l-game
Cottontail 24 289 301 (1 .1) 277 136
Pheasant 24 287 294 1 .1 118 76
Quail 11 136 136 (1 .1) 32 17
Migratory Birds
Woodcock 8 32 65 ( .3) 136 17
Doye 0 0 52 (1.9) 103 0
S~~ 1l—game total 92 1.048 1.168 2,1 — —

Acres
Waterfowl total 10 80 51 24 68 28

Basin No , 0—15

Use Supply Resource Est imates
Sq. Mi le

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 .7
F&n~ 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

Mtgra tor y Birds
Woodcock 15 60 65 ( .9) 249 23
Dove 10 79 124 (9.9) 636 81
Small-game total 443 5.056 5.354 1 1 .6 - -

Acres
W~~~ rfpwI total 29 233 213 346 614 213
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Table 0-3 (Cont .)  - Bpsj n No. D-16

Use Suøol y Resource Estimates
Sq. Mile

Hunters Man-days Man-dave Habitat Populat ion Harvest
Big-game
Deer 20 135 270 .7 11 1.
Bea r 0 0 0 0 0 0
Big-game total 20 135 270 .7 — —

Forest Small-game
Grouse 4 53 159 .7 22 1
Hare 0 0 0 0 0 0
Squ irrel 5 63 63 ( . 7)  60 34
Turkey 0 0 0 0 0 0

Fa rm Small-game
Cotton tail 9 114 118 ( 1) 278 107
Pheasant 9 111 111 1 70 53
Quail 5 55 62 (1) 83 52
Migratory Birds
Woodcock 7 30 30 ( . 5) 246 28
Dove 0 0 66 (2 )  127 0
Small—game total 39 426 609 1.7 — —

Ac res
Waterfowl total 9 75 104 291 360 55

Sub-Region D Total

Use ~j~pølv Resource Estimates
Sq. Mile

Hunters Man—days Man-days Habitat Population Harvest
Big-game
Deer 340 2,269 2,275 6.7 155 36.5
Hear 28 183 229 (4) .4 .08
Rig-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 Bir ds
Woodcock 30 122 160 (1.7) 631 88
Dove 10 79 242 (13. 8) 866 81
Sma ll-game total 574 6 .530 7. 131 15.4 — —

Ac re s
Wp terf owl total 48 388 3~~ 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
I)eer 299 1,997 2,674 14.2 294 59
Bear 36 241 263 (14.2) 1 .2
Big-game total 335 2.238 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 11.7 871 251
Pheasant 144 1,439 1,523 (11 .7) 197 103
Quail  4 42 67 ( 8.4) 23 5

Migratoi~y Birds
Woodcock 10 38 95 C 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

H tg-game
fl eer 40 264 320 2 .8 28 4
Bear 0 0 0 0 0 0
Big-game total 40 

- 
264 320 2.8 -

Foreøt Small-game
Grouse 0 0 0 0 0 0
fla re 0 0 0 0 0 0
Squirre l 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) 65 40
Quail 17 184 189 (2) 369 144
Migratory Birds
Woodcock 6 26 53 (1.5) 180 8

Dove 17 136 152 (7.2) 712 195
Small-game total 135 1.332 1.400 8.1 - —

Ac res
Waterfowl total 26 138 188 725 1.953 100
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Table 0-3 (Cont.) ----- Sub-Region E Total

U~ e ~upp~ y Resource Estimates
Sq. Mile

Hunters Man-days Man-days Habitat Population Harvest
Big-game
Deer 339 2,261 2,994 17 322 63
Hear 

—- 
36 241 263 (14 .2) 1 .2

Ntg-game total 375 2,502 3,257 17 — —Forest Small-game
Grouse 68 744 781 (14.2) 721 122
flare 4 44 32 (14.2) 70 29
Squirrel 171 1 ,737 1 ,983 20.3 1 ,657 698
‘l u rkey 14 30 30 (14.2) 56 8
Fa rm Sm~j1l-game
(‘ottor~tail 166 1 ,675 2,023 13.7 1 ,554 522

158 1 , 576 1 , 659 ( 13 . 7)  262 143
Quail 21 226 256 (10 .4) 392 149
Migratory Birds

~oodcock [6 64 148 C 2 .5)  343 14
l)ove 33 266 362 (20) 1,015 218
Small-game total 651 6.362 7,274 34 — -

Acres
Waterfowl total 4tj 236 286 794 2.126 113

Basin No, F-l9

B hg-game
l)eer 148 989 1 ,225 6.6 147 21

Hear 10 69 103 (3. 9) . 3 .04
Big-game total 158 1.058 1 .328 6.6 — —

Forest Smal l ~~~~
Grouse’ 23 237 230 (6.6) 195 31
flare 1 8 8 (2 .7) 10 3
Squ i r r e l 10)  1,004 1 , 022 8. 8 1 ,079 568
T urkey  10 45 46 ( 6 . 6 )  18 2 .9

Far m S m a l l  ~~~~~~~~~~~~

Co t t o r & t a tj  60 647 674 5 966 360
Pheasant 14 139 143 (3) 122 67
Quail 15 454 490 (5) 546 219

M igra tory  Birds
Woodcock 11 43 43 (1) 121 13
l ) ove 26 213 269 ( 1 2 )  1. 145 238
Small-game total  290 2 .790 2 .925 13.8 — —

Ac res
Waterfowl tQt,i l 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

Bunters Man—days Man—days Habitat Population Harvest
Big-game
l)epr 29 193 193 2.7 30 4.6
Hea r 3 18 27 (2,1) ,2 .02
Big-game total 32 211 220 2.7 — —

Forest Smal l -game
Grouse 3 35 70 2.7 78 7
flare 0 (1 0 0 0 0
Squirrel 26 311 320 (2.7) 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
Woocjcock 0 0 37 ( .8) 104 0

7 57 217 (5.7) 871 58

Small-game total 67 755 1.020 5.6 — —

Acres
Wa t er f owl tot al 5 32 41 192 , 6 99 14

Basin No , F—2l

Use Supply Resource Estimates
Sq. Mi le

Bunte rs  Man-days Man—days  Habi tat  Population Harvest

~~g-game
1)eer 66 442 442 5.1 70 10
Hear 9 54 54 (5.1) .3 .1

~3ig—game total 75 496 496 5.1 — —

Fores t S m a l l — g a m e
Grouse 7 78 138 5.1 151 13
flare 0 0 C) 0 0 0
Sq uI r r e l  60 728 879 (5 .1)  856 338
i’ur~<t~v 4 8 8 (4) 15 2

i.t rrn S ma 11 -g~i me
(‘ot t on t a i l  34 413 435 4.3 532 202
Ph~’;tsa nt 1) 0 0 0 0 C)
Quail 34 413 490 (4.3) 460 161

~~j~,ratory__firL s
Woodcock 0 (1 47 (1) 135 0
Dove — 16 131 137 (10) 1 .544 135
Small-game total 155 1 ,771 2.134 9.4 - —

Acres
Watprfowl__total__ 7 56 58 180,5 82 24
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Table 0-3 (Cont.) - Sub-Regton F Total

Use Supply Resource Estimates
Sq. Mi le

_________ 
Hunters Man-days Man-day s Habitat  Population Harvest

Big-game
l)eer 243 1 ,624 1,860 14.4 247 35.6

Bear 22 141 184 (11 ,1) .8 .16

Bjg—gpme total 265 1.165 2.044 14,4 — —

Forest Sma11-g~,me

Grouse 33 350 438 (14.4) 424 51

Hare 1 8 8 C 2.7) 10 3

Squirrel 186 2,043 2,221 16.6 2,201 1,050
Turkey 15 55 56 (12.7) 34.4 5.1

Farm Sm a l l — g a m e
Cottontail 109 1 ,235 1,273 (12.1) 1 ,685 649

Pheasant 14 139 143 (3) 122 67

Qua il 94 1 , 042 1, 190 12 .2  1, 186 449
Migratory B i rds
Woodcock 11 43 127 (2.8) 360 13

l~ove 49 401 623 (27,7) 3.560 431

Small—game total 512 5.316 6 ,079 28~~~ — —

Acres

~‘-a t e r fowl  t o t a l  27 176 160 448 360 85
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TABLE 0-4

NAR SUMMARY OF HUNTER USE AND OPPO RTUNITY
AND THE EXTENT OF HABITAT FOR GAME SPECIES - 1965

(Figures in thousands)

Use Supply Resource Estimates
Sq. Mile

Hun te r s  Man-days Man-days Habitat Population Harvest

Big-game total 1 ,454 9,677 11 ,638 97.7 1,427 231

Forest Sma1l-game~ 1,095 12,151 13,341 103.7 11 ,812 3,738

Farm Small-game 1 ,190 13 ,461 14,601 57.0 9,974 4,086

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

Small—game total 2,537 27,030 30,256 160.7 31,210 8.881

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

j ~J 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 !.or that species is encompassec by that which is not in paren-
th e s i s  in connec t ion  w i t h  these species indicates that their habitat
in a l l  cases is included w i t h i n  the  f i g u r e s  g iven  fo r  one or ano the r
of the o the r  game ca tegor ies .

Table 0—5 summarizes  the amount of other recreational use
related to wildlife resources , i.e., the so—called “non—consumptive ”
ises , La the base year 1965. This Table includes no estimate of the
l96 capability of wildlife resources for meeting these needs . It
is obvious , however , that certain bappendings  re la ted to urbanL~a—
Lion , such as elimination of open space and periodic spray ing to
control certain insects , have reduced the variety and abundance of
wildlife resources far below the desirable level for a reasonably
satislactorv human environment .

~~~~~ F’isherie~,

T a b l e s  0—6 and 0—7 summarize the s t a tu s  of the  var ious
ca t egur ie s  i sport fisheries in terms of fishing area available
(exclusive c i  salt—water) , fishing opportunities which the resources
can prov ide (supply), and the number of man—days of fishing recrea-
tion w h i c h  occured in t h e  base ve ir , lYb . Broadly s p e a k i n g ,  the
capability of the resources available for use was still adequate ,
Re~~ionwide , to m e e t  need s in 1965 , although shortages were evident
in Sub—reg ion E w a r m —wate r  f i s h e r i e s , and in al l  f r e s h — ~• a t e r
ca t e g or i e s  in S u b — r e g ion F. Salt—water game—fish supp ly was found
to be adequate throughout the North At lantic Region . The outstand-
ing shor tage  of s p o r t — f i s h i ng  opportunity occured in the estuar ine
Sector of the anadromous fish category . These tables carry an
estimate of the present (1965) latent demand for this type of fish-
ing o p p o r t u n i t y ;  such demand represents  a need which , for the Region
as a whole , exceeds 1.6 mil lIon man—d ays , annua l ly .

Commercial  Fisheries

Table 0— 8 summarizes  the  harvest  o e s t u a r i n e - d e p e n d e n t
species by S ta tes  wi th in  the Nor t h  A t l a n t i c  Reg ion fo r  the  base year ,
1965. I’hese f i gures are r e d i s t r i b u t e d  in Table 0—9 to show “Use ” by
Basins . Table 0—9 also provides an estimate of the availab le supp ly
of these resources as of 1965. Der iva t ion  of these f i gures as well
as of o the r  suppl y and use informat ion  is covered in Attachment 0—1
at the end of this Appendix.
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ThBLE 0-5
NON-CONSUMPTIVE USE OF FISH AND WILDLIFE ~~SOURCE S - 1965

(Figures in thousands)

1/
T~~s in-wide SMSA 

— 
Tota l

Populttioii man—days man—days man-dajs

A-I 109 137 — 137
2 163 205 - 205
3 137 172 - 172
4 160 201 — 201
5 164 206 — 206

Sub-Regioi A 733 921 — 921

0-6 482 606 - 606

7 990 1,245 — 1,245
8 1 ,712 2,154 — 2,154
9 .1 ,719 2,529 3,407 5,936
10 2 , 170 2,730 - 2,730

Suh-Regloi B 10 , 073 9 , 264 3 , 407 12 ,671

C-Il 558 702 — 702

12 1, 888 2 , 375 — 2,375
13 11 , 213 — 14,107 14,107

Sub .
~Region C 13,659 3,077 14,107 17,184

0-14 3,565 572 3,913 4,485
15 6,954 3,022 5,726 8,748
16 1 , 3)9 1, 647 — 1,647

S u b - R e g i o n  I) 11 , 828 5 , 241 9 , 639 14 , 880

E - 1 7  3 , 442 4 , 330 — 4,330
iS 2,242 358 2.462 2,820

m ; 1 ~~ -u.? g to r ~ F. 5 , 684 4 , 688 2 , 462 7 , 150

3,52? 1 ,402 3,~328 1,430
20 373 469 — 469
21 1 ,748 2,200 - 2,200

Su’i-Hegio~ F’ r, , 643 4,071 3,028 7,099

~ .A .H . T Yr A I . 47 , 620 27 , 262 32 , 643 59 , 905

I ’ Standard Met ropolitan Statisttr~al Areas with a minimum population
of one  m i l l i o n  peop ie .

2/ }.ritir e basin considered a Standard Metropolitan Statistical Area .
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TABLE 0—6
P158110 RF:CREA r I0N ( U S E ) ,  F I S H I N G  O P P O R T U N I T I E S  ( S U P P L Y )  AND SUR FACE ACRES OF HABITAT (EXCEPT FOR SALT—WATER) - l i ’ ,

(Fig ure s in thousands)

Husan Po~~u 1at ion~ nd Sport Fishery Use Fishery ~~~~~~~~~~~~~~~~~~~~~~~~~~
S u rf a ~~ a r e a  

1/Basin Popul ation Fis hermen Fishermen—Day s  Fish H a b i t a t  Class _~~~ c~~~~s _ __ pp~~y~~~__ I~~ e 
-

A —i 109 41 746 Strea m s
Co idwater 18 180 30

Lakes
Co ldwat er 91 1 , 361 716

Tot al Freshwa t e r 109 1 , 54 5

A— 2 163 57 1,053 Str eams
C~’ Idwat er i i i  555 22
War mwat e r 22 89 11

Lake s
Coidwa ter 210 3 ,110 StE
Warmwater 43 641 494

Total Fregh,,aier 386 4 ,439 1.053
2,Anadromou~ 6 55—

A — )  137 40 744 Streams
Coldwa ter 4 36 15
War mwat e r 2 18 7

Lakes
Cold wate r 100 1 ,500 372
War mwater 67 670 350

Total Fresh water 173 2 ,224
Anadromous 3 186—

A— 6 160 45 821 Stream s
Coldwa ter 6 62 16
War mwater 1 32 8

Lakes
Coldv ater 62 f,82 413
Warmwater 17 952 388

Total Freshwater 86 1 .728 825
2,

Anadr omous 2 205—

A—S 164 101 1 ,692 Streams
Coldwater 18 90 19
Warmwa ter 7 28 10

Lakes
Coldwat er 178 1 ,953 484
Warmwa ter 140 842 454

Total Freshwater 343 2 ,913 967
Anadromous 161 265
Sal twater 3 ,491 460

TOTAL
SUB—REGION A 733 284 5,060 Streams

Co idwater 157 923 102
Warnn .,ater 32 167 36

Lake s
Coidwa ter 641 8 ,650 2 ,511
Warmwa ter 267 3 ,109 1,686

Total Freshwater 1 ,097 12 .849 4 ,33 5
Anadromous 161 265
Saltwater 3,49 1 460
Anadromous 11 44&~-’

1/ Supply Ii a measure of the capabilit y 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 ~ i !ry_SuPP 1~
r
~~ n4J,!s~~~cMan-days )

Surface area /Basin Population Fishermen Fishermen—Days Fish Habitat Class acres _ _S~ p~~l~~
1_~~~ _JS P

B— 6 482 246 4,188 Streams
Goldwater 1 295 66
Warmwater 8 370 33

Lakes
Goldwater 53 7,893 1,659
Warmwa ter 24 1,560 1,560

Total Freshwater 86 10,118 3,318
Saltwater 3 ,264 870

iAnadromous 2 371---

B—7 990 143 2,625 Streams
Coidwa ter 4 709 709
Warmwater 8 256 131

Lakes
Coldwa ter 79 7 ,678 551
Warmwater 51 2,559 1,234

Total Freshwater 142 11 ,202 2 .6252Anadromous 30 138—

B—S 1,712 200 3,674 Streams
Goldwater 6 972 9 72
Warmwater 29 931 288

Lakes
Coldwater 11 1 ,243 1,008
Warmwater 64 3,590 1 ,332

Total Freshwater 110 6,736 1 ,600
Anadro mous 120 74

B—9 4,719 686 10,055 Streams
Coldwaler 1 620 620
Warmuater S 155

Lakes
Coldwater 6 1 ,283 1,233
Warmwater 54 2 ,996 2 ,193

Total Freshwater 66 5,054 4,137
Saltwater 22,193 5 ,918 .
Anadromous 26 404 ’’

B—lO 2,170 250 3 ,627 Streams
Goldwa ter 2 923 923
Warmwater 4 147 147

Lakes
Goldwa ter 5 566 566
Warmwater 27 1 ,498 462

Total Freshwater 38 3 ,134 2 ,098
Saltwater 5,734 1,529

2Anadromous 31 177—

TOTAL
SUB—REGION B 10,073 1,525 24 ,169 Streams

Coidwater 14 3 ,519 3 ,20)
Warmwa ter 54 1,859 640

Lakes
Goldwater 154 18,663 5 ,057
Warmwater 220 12 ,203 6,781

U,tal Freshwater 442 36,244 15 ,778
Anadromous 120 74
Sal twater  31,191 8,317
Anadromous 99 l ,090-~’

1/ Supply ii a measure of the capability of fishery resources to provide sport—fishing opportunities under 1965 en-
vironmental cond itions.

2/ Latent demand represents use in estuarine area.
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TABLE 0—6 Continued

Human Population and Sport Fishe~~~~ ye F lshe~y Suff~y and Use (Man-days)
Su r f a c e  area

Bas in Population Fishermen Fishermen—Days Fish Habitat Class acres Supp1y~’ Use

C— l i  558 204 3,757 Stream s
Coldwater 7 796 638
Warmwater 35 1 ,052 603

Lakes
Coldwater 42 3 ,726 603
I4armwate r 235 7 ,039 1,913

Total Freshwater 319 12 .613 3 ,757

C—12 1,888 148 2 ,528 Streams
Coidwater 7 760 387
Warmwater 33 1,005 364

Lakes
Coidwater 18 1,659 364
Warmwater 104 3,134 1,160

Total Freshwater 162 6,558 2,275
Anadromous 157 253

C—l3 11,213 1 ,098 15 ,100 Streams
Goldwater 1 377 306
Wa rmwater 5 407 288

Lakes
Goldwa ter 1 293 288
Warmwater 8 918 918

Total Freshwater 15 1,995 1,800
Saltwater 50,000 13 ,300
Anadromous 5

TOTAL
SUB—REGION C 13 .659 1,450 21 ,385 Streams

Coldwa ter 15 1,933 1,331
Warmwater 73 2,464 1,255

Lakes
Coldwater 61 5.678 1 ,255
Warmwater 347 11 ,091 3 ,991

Total Freshwater 496 21,166 7 .832
Anadromous 157 253
Sal twater 50,000 13 .300
Anadromous 5 9Q~ /

1/ Supply is a measure of the capability of fishery resources to provide sport—fishing opportunities under 1965 en-
vironmen tal conditions.

2 /  Latent demand represents use in estuarine area.
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TABLE 0—6 Contin ued

~~~san~~~p~~1ation and Sport Fishe~y Use Fishery Supo~y and Use (Man da
~ sl

Surface area

Fishermen Fishermen—Days Fish Habitat Ia _ - - —

0— 1.4 3,565 144 1,940 Streams
Coldwater 3 901 901
Warmwater 7 249 1

Lakes
Coldwater 8 650 1..,

Warmwater 11 5 6 1  511
Total Freshwater 29 2 , 361 1.940 2,
Anadromous 1 11 --

D—1S 6,954 456 9 ,121. Streams
Goldwa ter 7 2 ,442 1,930
War mwa ter 34 2 ,632

Lakes
Coldwater 8 2,685 1.36?
Warmwater 43 4,346 3,859

Total Freshwater 92 12 ,105 8 ,121
Anadromous 345 350
Saltwater 2,438 650

D—16 1,309 562 7,314 Streams
Coldwater 1 457 24
Warmwa ter 6 494 33

Lake s
Goldwater 3 83 78
Warmwater 2 188 171

Total Freshwater 9 1,222 306
Anadromous 7 8
Saltwater 26,250 7 .000

TOTAL
SUB—REGION D 11,828 1,162 18,375 Streams

Coldwater 11 3.800 2 ,855
Warmwater 47 3,37S 1 ,081

Lakes
Coldwater 16 3.418 1,890
Warmwater 56 5,095 4 ,541

Total Freshwater 130 15 ,688 10 ,367
Anadromou~ 352 358
Saltwater 28,688 7 ,650
Anadr omous 1 l1~-’

1/ Supply is a measure of ~he capabili ty of fishery resources to provide sport—fishing opportunities under 1965 en-
vironmental cond itions.

2/  Latent demand represent s use in estuarine area.
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CHAPTER 2. DEMAND, SUPPLY AND NEEDS

i~U~ Ti - G

Demand

A combination of factors was used in providing an estimate
of t h e  h u n t er s  u t i l i z i n g  the resources of the  NAR . These methods
are presented in At tachments  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  populat ion tha t  hun ted  in  each basin would remain
constant  th roug hout  the p ro jec t ion  period . By apply ing these per-
centages to the pro jec ted  popu l a t i on  of each basin , the number of
hunters  at any f u t u r e  date was de r ived .  The bas e year (1965) ~iunter
to ta ls  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 re lated 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 pro jec ted  t o t a l  demands.

Ihe rates of hunter participation (man—days per hunter)
were determined from averages provided in the 1965 National Surv~~
o~ Fishing and Huntinj .~ It specific information was available , it
was used in p lace of the  na t iona l  averages .

the geographical point of origin of all hunters was not
determined;  those hunters , however , t ha t  crossed s t a te  l i ne s  were
included in individual basins as non—residents . The non—residents
were de te rmined  f rom s t a t ewide  pe rcen tages  and p r o r a t e d  among in-
dividual basins . Identifying the basin exchange of hunters within
a state adds little to the analysis of hunting demand in t h e  ~~~~
the reason being that hunters traveling to adj~4cent issins .ire com-
pensa ted  fo r  b y i n f l ux  into t h e  vacated ar e a s .

It is recognized that mos t hunters , both in individual
basins and in sub—regions , orig inate from metropolitan areas , but it
is assumed tha t  the e f f e c t  of t h i s  “m e t r o p o l i t a n ” h i u n t 1n ~ pressure
is re f lec ted  in estimates of hunters within all basin boundaries.
Also , if future supplies could be maintained - t t  levels equal to thìe
demand in all areas , then it would be assumed further that those
peop le Who are now h u n t i n g  in speciiic areas will continue to do so
and tile proportion originating from different geographical areas
will remain about the same in the future .

If one of t h e planning objectives is  10 provide  imp r oved
C )— 51
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q u a l i t y  and q u a n t i ty  of h u n t i n g  o p p o r t u n i t  t e S  in t i le  y in  in i t y  of
m et r o p o l i t a n  ari as , we can assume t h a t  t h i s  exc ludes  bi g—game hunt -
i n g .  The emp hasis , t h e r e fo r e , should be p laced on s m a l l — g a m e  and
w a t e r f o w l h u n t i n g .  To provide  add i t iona l  h u n t i n g  in t h i i - s e  c lasses ,
bo th  h a b i t a t  and game abundance  must be improved beyond what  they
ire presently capable of supporting in the way of satisfactory hunt-
ing r e c r e a t i o n .

In p rov id ing  add i t i ona l  h u n t i n g  o p p o r t u n i ti e s  in close
p r o x i m i t y  t o  the m e t r o p o l i t a n  areas , we are a t t e m p t i n g  to s a t i s f y
thos e who at p resen t  do not hunt  bu t  would l ike to if g iven adequate
opportunities and chance of success. By improving the quality and
q u a n t i ty  of hunting opportunity in an a t t e m p t  to provide fo r  those
person s not now engaged in the sport —— to s a t i s f y the l a ten t  de-
mand — —  we will also be making the metropolitan environs more
a t t r a c t i v e  to those persons who p rev ious l y t raveled  f u r t h e r  a f ie ld .
These h u n t e r s  mi ght  very well i n t roduce  add i t i ona l  p ressure  in the
unproved h u n t i n g  areas , In addi t ion , these loca t ions  are genera l ly
the areas tha t  have the bi ggest  problem in sa t is f y ing the demand
tha t  alread y ex i s t s .  I t  is ques t ionab le  if t i l e  hunting quality can
be improved to t i le  ex t en t  tha t  add i t iona l  needs can be m e t .

It  would seem more log ical to assume t ha t  provid ing  sup-
p lies necessary to satisfy increased future demands within basins
othe r than in the v i c in i t y  of m e t r o p o l i t a n  areas and a t t e m p t i n g  to
no more than continue to meet existing demands near the large
population centers would represent the preferahh’ course of action
in regard  to t i l e  problems of s a t i s f y i n g  h u n t i n g  demand w i th in  t h e
NAR .

Supp ly

E s t i m at e s  of t i le p r e sen t  w i l d l i f e  supply  were p r e s en t e d  in
Table 0 — 3  in terms of individual species numbers and associated habi-
t ats . The criteria used in the determination of these estimates are
pre sen t ed  in A t t a c h m e n t  0— 1 at  t u e end of this Appendix .

U sing  these e s t i m a t e s  as a base , t hese f igures were pro-
jected t h r o u g h the ve ir  2020 .  This  was accomp l i shed  by a s suming
that the presen t  r a t i o  of h a b i t a t  to game p o p u l a t i o n  r epresen t s  t h e
balance that will continue throug h the projection years (carry ing
capacity and p roductiv ity will remain at  t h e i r  p resen t  levels).
Est imates  of future amounts of habitat were de tc r iu iiot I by using tioc
projected percent change in land—use tren~~ as indicated in the pre-
liminary issue of Land Use and Water Area— of the NAR .

These percentages were app lied t o  the present habitat

1/ Economic Research Serv ice , Forest  Service and Soil Conservation
Service , U . S .  Depa r tmen t  of Agriculture . January, 1968.
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0-38

f i gu r ~~ - t o a r r i v e  a t  I l a h i )  at  est m a tes  fo r  ea ch  p r o j e c t i o n  p e r i o d .
P r o j e c t i o n  I t l i s  for m i g r a t o r y — g a m e  spec ies  could not  be d i r e c t l y
r e i a t  ed to l a n d — Cisc t r en d s .  They were , t h e r e f or e , de te r mined  ofl tile

bas is  of additional supporting information and jud gment decisions.
Wildlife habitat projections are given in Table 0—li).

The species population totals for ti l e p r o j e c t i o n  years
were  ob t a ined  by app l y ing the  base year ( 1965) number  of an imals
per s q u a r e  n i l e  of range  to the p r o j e c t e d  e s t ima tes  of h a b i t a t .

ResoCCr~~& - C a p a b i l i t y

I r o j e c t e d  w i l d l i f e  supp lies and the i r  r e l a t ed  h a b i t a t  we r e

converted i a m a n — d a y s  c a p a b i l i t y  e s t i m a t e  in o rde r  to provide a
m ethod  f o r  i n p a r i n g  wi l d l i f e  supp lies with estimated demands. In
o t her  words , t i le man—days  c a p a b i l i t y  r e p r e s e n t s  the number  of man—
days use the resource is capable  of s u p p o r t i n g .  The procedures used
i s  determine the base year ( 1965) figures were described previousl y.

T h e  p r o j e c te d  man—day  c a p a b i l i t y  figures , while s t i l l  a
p r o d u c t  1 resource population , habitat , and satisfaction levels ,
were adjusted depending on estimates of tile available access and
sustained yield.

For the purpose of this repor t , it is assumed t ha t  sus-
ta i ned y ield r e f e r s  to the average number  of animals tha t  can be
harvested from a popula t ion  year a f t e r  ye - I t  w i t h o u t  a f f e c t i n g  sub-
sequent yield . These li gures were de t e rmined  by app ly in g to each
species population the estimated maximum percentage that could be
ha rv es ted on a sus tained yield basis.

it should also be noted that a g iven w i l d l i f e  pop u la tio n
will prov ide a man—days capability figure  r ega rd le s s  of amo un t of
hunter use at any given time. The reason is that the p e r p e t u a t i o n
of the species is dependent upon ti le ba lance  bet- - en its total
populat ion and the habitat needed to support tha t  population . In
othe r words , the c a r r y ing capacity for a certain species In a given
i la b i t a t  is relativel y a fixed number , to which the annual gain
through reproduction is largely surp lus. The species is , therefore ,
capable of supporting a predetermined number of man—days of hunting
irrespective of any current demands.

Ne-i- is

Needs of peop le for recreational opportunities related to
fish and wildlife resources were determined by develop ing est ima tes
of supply and comparing those wi th an t icipa ted demands. Table 0—11
presents needs related to hunting wild animals which it is expected
w i l l  develop under  “w l t h o u t — t : h c — p r o j e c t ” cond i t ions ; i . e . ,  they
ref li- ct only that capability provided by the population—habitat
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TABLE 0-10
WILDLIFE HABITATS IN T H E  NAR  - 1965-2020

(Fi gures in thousands )

I 
— — — — 

A~-ea 
________ _____

~)quare \U 1 es
______ ~~~~ cres

__

—

Rig Game Small Game Waterfowl

Ra~~1n Year Forest Ira rm Sub-total

1 1965 6.6 6 .6 .8 7 ,4 26
1ON ) 6.4 6 .4 .7 7 .1 25
2000 7.0 7.0 .6 7 .6 24

2020 6.4 6.4 .5 6.9 23

2 1965 6,8 6.8 .9 7.7 199
1980 7 .1 7 .1 .5 7 .6 189
2000 7.1 7 .1 .3 7.4 180
2020 6.8 6.8 .1 6.9 171

3 1965 5 .0 5 .0 1.0 6 .0 89
1980 5 , 0 5 .0 .5 5 .5 84
2000 5 .0 5 .0 .2 5 .2 79
2020 5.0 5.0 .1 5.1 74

4 l~~U 2 , 9 2 . 9 .5 3. 4 18
1980 2.9 2 .9 .3 3 . 2  17
2000 2 .9 2 ,9 .1 3. 0 16
2020 2 .9 2 .9 .1 3. 0 15

5 1965 4.’l 4.8 . 9 5.7 568
1980 4 .8 4,8 .5 5.3 540
2000 4.° 4.8 .4 5.2 513
2020 4 .8 4 .8 .3 5.1 487

Sub— 19~ 26 .1 26.1 4.1 30 ,2  900
RegLoi i~~~o) 26 .2 26 .2 2 .5  28.7 855
A 2000 26.8 26.8 1.6 28.4 812
To ta l  2020 25 .9 25 . 9 1.1 27.0 770
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Table 0— 10 (C o n t ’ d)

I____________ 
Area

Square Miles Acres

[Ii Game Small  Game I Waterfowl

liasin Year Fo~ est Farm J S-jb—total1 _________—

6 1965 2.8 2.8 .9 3.7 118

1980 2.8 2.8 .5 3.3 10s3

2003 2.8 2.8 .3 3.1 95
2020 2.8 2 .8 .2 3. 0 85

7 1965 3.6 3.6 1.4 5 ,0 44
1980 3.6 3.6 1.0 4 .6  42
2003 3.6 3.6 .6 4.2 4)
2020 3.6 3.6 .4 4.0 38

1965 7,4 7.4 3.8 11.2 108
1980 7 , 4  7 , 4 2 .7 10 ,1 97
200 ) 7, -I 7 .4 1.5 8 .9 87
2020 7 , -I 7 . 4 .8 8 .2  78

9 1965 :i .o 1.0 .8 3.8 353
19d0 3.0 3.0 .5 3.5 318
2000 3 .0 3.0 .~~ 3.4 2S~
2020 2 .0 2.0 .3 2.3 257

10 1965 2 .0 2 .9 1. 7 4 .6  188
191() 2.9 2.9 1.1 4 .0 169
2000 2 .9 2.9 .6 3.5 152
2020 2.9 2.9 .4 3.3 137

Sub— 1965 19 .7 19 .7 9 .4 2~~.1 811
Region 1980 19.7 19.7 6.7 26.4 732
B 2003 19.7 19.7 4.2 23.9 660
Total 2020 18.7 18 .7 2 .8  21 .5 595

0-55



Table 0—10 (Coit’d)

Area

Squa re Miles L’~’~Big Game Small Game Waterfo wl
Basin Year j Forest Farm Sub-total

11 1965 7.1 7.1 5.0 12.1 247
1980 8.2 8.2 4.0 12.2 235
2000 8.2 8.2 3.0 11.2 223
2020 8.2 8.2 2.4 10.6 212

12 1965 6.4 6.4 3.9 10.3 54
1980 7 .3 7.3 3 .6 10.9 49
2003 8,0 8.0 3.4 11.4 41
2020 7.3 7.3 3.2 10.5 40

13 1965 .3 .6 .4 1.0 188
1980 .3 .3 .3 .6 169
2000 .3 .3 .2 .5 152
2020 .3 .3 .2 .5 137

Sub— 1965 13.8 14.1 9.3 23.4 489
Region 1980 15.8 15.8 7.9 23.7 453
C 2000 16.5 16.5 6.6 23.1 419
Total 2020 15.8 15.8 5.8 21.6 389
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Table 0-10 (Cont’d)

Area

Square Miles Ac res
h g Game Small Game Waterfowl

Basin Year 
— 

Forest Farm 
J
Sub—total 

——

14 1965 .8 1.0 1.1 2.1 24
1980 .7 .9 .6 1.5 21
2000 .6 .7 .5 1.2 19
2020 .4 .5 .3 .8 17

15 1965 5.2 5.2 6.4 11.6 346
1980 5.2 5.2 5.4 10.6 311
2000 4. 7 4 .7 4 .8 9 , 5 280
2020 4.2 4.2 4.0 8.2 252

16 1965 .7 .7 1. 0 1.7 291
1980 .7 .7 .7 1.4 262
2000 .7 .7 .6 1.3 236
2020 .7 .7 .5 1.2 212

Sub— 1965 6.7 6.9 8.5 15.4 661
Region 1980 6.6 6.8 ~ .7 13.5 594
0 2000 6. 0 6. 1 5 .9 12 .0 535
Total 2020 5.3 5.4 4.8 10.2 481
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Table 0—10 (Cont’d)

I I ________ 
A rea

I Square Miles Acres

Big Game Small  same ‘ ter -N l 
-

Basin Year Forest Farm Sub—total

17 1965 14.2 14 .2 11.7 25.9 69
1980 15.0 15.0 10.5 25 .5 62
2000 15 .8 15.8 8.9 24.7 55
2020 15.8 15.8 7.6 23.4 50

18 1965 2.8 6.1 2.0 8.1 725
1980 3,6 6.6 1.5 8.1 616
2000 3.2 6.0 1.0 7.0 524
2020 2.9 5.6 .8 6.4 445

Sub— 1965 17.0 20.3 13.7 34.0 794
Region 1980 18.6 21.6 12.0 33 .6 678
E 2000 19.0 21.8 9.9 31.7 579

C Total 2020 18.7 21 .4 8. 4 29 .8 495

_ _ _ _ _ _ - ___________________ - -  —
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lab le  0—1 1)  ( C o nt ’ d)

T _______________________________________________________

Square Miles Acres

Big Gam e Sma1~ Game Waterfowl

Basin Year Forest I Farm - Sub-total

19 1965 6.6 8.8 5.0 13.8 75
1980 6. 9 8 .8  4. 8 13.6 64
2000 6.9 8.8 3. 7 12.5 54
2020 6.3 8 .8 3.0 11.8 46

20 1965 2,7 2.7 2.9 5.6 193
1980 2.7 2.7 2.5 5.2 139
2000 2.9 2.9 2.0 4.9 118
2020 2 . 9 2 . 9 1.5 4 . 4  118

21 1965 5.1 5.1 4.3 9,4 181
1980 4. 8 4.8 4. 3 9 .1 154
2000 5.2 5.2 3.0 8.2 131
2020 4.8 4.8 2. 9 7 . 7 111

Sub- 1965 14.4 16.6 12.2 28.8 448
Region 1980 14.4 16,3 11.6 27.9 357
F 2000 15. 0 16. 9 8. 7 25.6 303
Total 2020 14.0 16,5 7 . 4 23. 9 275

N AIl 1965 97.7 103.7 57.2 160.9 4,103
Total 1980 101.3 106.4 47.4 153.8 3,669

2000 103. 0 107.8 36.9 144. 7 3 , 308
2020 98.4  103. 7 30 . 3 134.0 3 , 005
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base I or CI given sp~-(’Les without t i l e b e n C -  f i t  U I  any d e v il C e s h ! Wil Lch
Cli  g i l t  be included in t h e  ~1AR p Ian , The p r o j  e c t c -d I I ab i t a t  base is
COtl SlSluflt with land—use projection estim ates.

F is iii :~ I~

Rec rea t i ona l

1 L f l ~~ L S~~l

Demand fo r  s p o r t — f i s h i n g  opportunities was obtained by
expanding t he estimates of use for the base year  19h , ’ (Table 0—6) in
ICCC ’ c Cp i n g  w i t h  in c rem e n t a l  increases in human population between
benchmark y e a r s — . ihe  estimates of fishing pressure on anadromous
species largely represent latent demand , because of the grossly
inadequate supp l y  wh ich presently characterizes this resource ,
Sport fishing demand projections are presented in Tab le 0—12 .

Th~ fintishi supply potential to meet recreational demand
which was used in determining needs was abstracted from Table 0—6 ,
also. £hiese supp ly est llC sat es reprosent resource potentials based
upon existing environmental and resource conditions , e.g., existing
extent and degrl’CCC of water polution , present species composition
and standing crops , existing harvests , and angler—satisfaction rates
(success ratios). The only factors acting to limit maximum sustain-
able use ol this supply potential are (1) the quantitative lack of
fishermen in any given area and (2) the lack of adequate access to
existing fisheries . Public access for fishermen must be provided
it  f u l l  use ot t i l e  supply potential is to be realized; on the other
C L a l I - i ~ in any given locality it may be a number of years before de—

l a u d -  f o r  f i s h i n g  o p p o r t u n i t y  increase  t o  the  point  where sufficient
n u mb e r s  of f i s h e r m e n  wi l l  seek to use i t s  f i s he r y  resources  to f u l l y
u t i l i z e  L s I e i r  p o t e n t i a l  even thoug h access mi gh t  be ade q u a t e .

Ti le  e f f e c t  of f u t u r e  p u b l i c  access development  on increas-
ing resource capability for mee t ing  demand was t aken into account,
The q u a n t i t y  of add i t iona l  access to he provided d u r i n g  the several
be-nch mark i n t e rva l s  was e s t im a t e d  on the basis t h a t  t i l e  s t a t e s  w i l l
continue to acqu i re  and develop access s i te s  at a rate similar to
that of the  pas t ten years . The & - s t i m a t c - 1  base—year (1965) and
l u t u r e  r ec rea t iona l  c a p a b i l i t i e s  of NAR f i sh e r i e s  a re  recorded in
Table 0—13 (by basin and Sub—reg ion).

Pred ic ted  needs fo r  s po r t — f i sh i n g  o p p o r t u n i t i e s  are also
given in Tab le 0—13; Tab hi - 0—14 summarizes  spor t  f i s h i n g  needs

1/ A t e r m  used in t i l e  NAR Stud y to denote my means or measures
~ur  resolving a p rob le m having to  do w i t h  w a t e r  or r e l a t ed
land resources .
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‘F A l l  F 0 — 1 3  - I STIHATI! )  RI - . ( R I -iC\T IONA I F I S H E R Y  DE2IAND , CAPABII ,ITY AND NEEDS 1 4 i 5 _ 2 1 2 0

Suo-l l ’gion A

I - 9’CCl ~~I C 1 l I  Capabili ty

~,,~ 5lC l11 I1CiCS I ’I \ I . i C , -H ’~~o IlloUsanlis of Max —~ oyi : .. 
I 4 , C I1,1 5 , , Ir , C I 9  O f MaI,—Days

lasSo FIsh Ilab1t~~ 1 1 . 1 3 5 0  1965 1980 2 1 ) 1 1 1 )  2 1 ) 2 1 )  1965 L s , O I L  20 0 CC 2 4 ) 2 ) )  111455 1980 2000 2020
.3- 1  Stream s

( i i i  S I I I S It  1’ ) ’  30 30 3 1  4 1 1  30 I I I  54  152 II  1) 0 0
l akes

Col 135.11, el 716 705 024 11450 714, 963 1 ,300 1,365 II  C) Ii 0
T o t a l  F r e sow a t e r  7 1 4 5  735 858 1,11110 746 1 ,003 1 ,354 I I L7 0 0 0 0

Anadromous  39 45 5C I — — — 39 15 53

“—2 1s t  r el IC ,-

Coldwater 22 27 30 22 27 34 I I  0 0 0 0
Oarmwate r  I I  11 12 15 11 1-4 10 22 0 0 I) Ii

Lakes
Coldwater 526 532 623 729 526 65-1 821 1 ,003 0 (1 1) 1)

‘2 1 0 1 7 3 5 0 01cr 41 1 I 500 585 685 41 )  4 615 78) IL 78(,k 1) 0 1) 0

Tot ~~~1 l r t - - I l . w . C t  ‘-r  1 , 053 1 1 065 1 ,244 1,459 1,053 1,310 1 ,661 1, 0 -11 3 0 0 0 C)

A10,IlIC ’C-ICSICIIlO 56 66 77 6 31 36 41 25 30 36

A-3 Streams
I’ -1 .jw,s t t r 15 19 22 26 15 20 27 3 1  0 I I  1) 1)

Wa rmwat ei- 7 10 11 13 7 10 12 15 0 0 (1 1)
1 ,1k I’S

( i ’ I  S w at  ci’ 372 474 , 554 6-17 372 500 675 851 0 0 0 0

‘I I I C I S I W , I t  II ’r 350 1 17  521 608 350 471 636 670 I) 0 1) 0

Total l l - C ’ -, l , I I I , I t  ~~C- I - I  952 1, 108 1 , 2 9 - 4  7 4 4  1 ,001 1,350 1 ,57(1 0 (1 1) 1)

Anadromous .630 277 323 3 3 3 235 1 7 4  320

‘C t  I I ’ ,U ’ .CI

1 1 1 6 - I w s I t , - r  16 211 22 245 115 21, 28 36) 0 I) 0 0
‘4,II C C 3,IC c r  0 10 11 13 8 10 13 16 0 1 9 1)

Coidwa t ci’ 113 4)145 563 660 13 511 6o1 4581 0 I) I) ()

Warmwatei’ 187 1545 529 620 388 5 1) 0 4,73 1132 (1 1) 0 3)
1 1 , 1 , 1  1 r 4’ 1 1 S . I 1 , 1 1 C71 0 _CS 972  1, 125 1,319 8261 1 , 08( 1 1 , 39- 1 1, 565 0 () 0 0
Anadromous  2 - 1 61 284 330 2 2 2 21 4 279 .110

A— 5 S t r I - ,05l, -
(‘ oI .d wat er  19 21 2 - 4 29 I L l  2 1  31 4 ) )  II 0 0 I)
Warmwat l - ) ’  10 10 12 1 4 10 13 17 21 0 0 0 0

L - 1k 1’

C ot d w at e r  18-I 525 813 719 484 629 794 970 0 0 0 0
W ar m wa t e r  15 4 -4 5 5 578 675 15-4 581 7 - 4 - 4  8-LI  0 0 0 0

rotal F r ’ C - ’ , s w a ( I - I -  1115 7 3 , 45 9 1 ,225 1, 1:17 1457 1, 23 0 1 ,584, 1 , 1175 0 0 0 C I
\ C , I I 1 I I ’ i I I S , ’IU), 265 2.07 334, 39 4 161 224 :64 3 278 104 63 87 116

4,11 I t 35111, or -14,1) 500 541-I 685 -160 528 609 159)) 0 I) 0 0

Sub- Streams
) C ~~~gj  i l C i  I ’ , !  1501,1 1 C I  102 112 126 151 1( 12 132 17 4 2 12 0 0 0 0

A Warmwater 36 41 36 55 :4)1 4;’ 60 7 4  0 0 0 0
- al es

Coidwater 2 ,511 2 ,7:6 1 3,177 4 ,723 2 ,511 3 . 278 1 , 28 ) )  4 , 87 1 0 0 I I  U
t , Ir C f lw I I t e I  1 ,686 1 ,894, 2 , 211 2,588 1 ,68u 2, 175 2 , 831 3 , 12 1~- 1) 0 0 0

1 , 1 , 1 1 1  F’reshwatl-r I , 911 4 , 7 . 3  5,560 0, 517 1 ,335 5 , 032 7 :1-I: 11 , 60 1 0 4) II  I I
Anadroinoug 24,5 863 1 ,005 1,177 167 260 29 u 324 98 603 715  831
Sa ltw ater 3131) 500 541 4 605 460 520 I4515I  690 0 0 1) 1)

~J 
s c ’  made Of margina l I C I I  i l w , , t  *11’ l akes

0— 74



‘l ’ A R l , E  0 — 1 3  ( 9 1 1 4 , 1 . 1

4 , l l l I - — R I ’ 9  1 , 1 1 1  B

~ emafl,~ I 
~~~ I s )  i l l

T1IQUS a5OIS ,9 f Mafl - lL l 1s  I I I 0 4 5 5 a I I C I I ,  u l ,35!alfl U,IY5 1 ’ ~~~~~1.,.i8 ol TM . I I l -DaVS

Basin Fish lI , C h l t C (  ( 1 , 1 5 0 $  194,5 1981) 2000 ,30245 1965 )~j 845 TOll7)  2 (1 C 1  - “ ‘ . C - ’ SI  2013( 1 2020
B—ti  St  1 0 . 1 1 1 15

Co l ,Io,1ter 66 76 92 i l l  68 71 7 4 1  4)5 
- 

5 14 29
i’c . I r I C I I I, I t e r  33 38 46 57 33 313 39 13 2 7 14

Lakes
Co l dwate r  1 ,4559 1, 884 2 , 3 1 4 1  2 , 875 1, 659 1 , ’ - - :  1 , 97 1 2 , 1-18 92 5 - 4 7  725
‘) , , C ’ C S l I , l t O C  1 ,5611 1, 771 2,179 2 , 700 1 , 561) 1 , 4 5 4 ) 5 1  

~~~~~~ i -I 1, 1 1 ; 1  4115 325 117’ I

l ot a l  Ir,-,,I. I,II ’r :1 :1)0 . C ,769 1 , 635 5 , 1- I :1 , 3 1 0 3 , 5 4 1 1  3 , - I :  -4 , 297 1811 6 C C  1 ,447
Anadromous - I I I 515 1138 75 ~~~ 116 344 4 2 ~ 522

Sa l t l I , C  c l  0 7 ( 1  1) 419 1, 2 1 7  1 , 545 )1  87 ) )  1)38 1, 019 1, 101) 51 198 ‘1 )1 - -

11—7 S t ream s
Col 1 5 4 . 1 1 , 1 - C  709 836 1 , 1 , - i - I  1 , 293 7 ) l ç I  7 1 ) 1 1  709 709 127 :135 341-1
‘I , C r , n l I . , C I ’ C  135 155 193 239 131 l i - I 161 177 II  37 62

- altos
Co1 d~ ater  551 1)50 8 1 2  1, 11111 551 1511(1 679 760 I- I  13~ 

. 1 4 3
Warmwater I , 234 1 , 455 1 , 818 2 , 13)1 I , _ C34  1 , 357 1 , 520 1, 1)72 ~‘4) .7941 117 5’

Tot al F reshwa t e r  ,. , l i _ C 3 ‘3 ,096 :1, 867 4 , 7 4 1 7  .5 , 1 115 1, 816 3 , 1 1 4 , 1 ,  3 ’3l8 . 5 4 1 1 1  7 ’2~
- \nadromous 163 145’! 252 30 30 30 133 1 7 4  222

B—8 Stream s

C ol dw , I te r  1172 1,323 1 , 673 2 , 1 11) 1 9 7 ’  1172 1.172 1172 351 701 1, 12 7
War aw at e r  14141 392 496 6 2 )  1418 308 336 :145:) 84 j I l l )  257

l akes
Co 1 d w a ter  1 , 1 1 1 , 1 1  1 , 6172 1,735 56 , 171 1 . 0  1 ,11711 1 , 176 1 , 11. 1 293 1, 3 9 I ’I

I ,  r ’ s i l I , I C  or 1 ,332 1 ,81 Cl 2,15,71 ,3~~ 4 1)i 5 I  I , 332 1 , 96 5 1  1 , 553 1,677 3419 - 1’ 1 , 192
T o t a l  1C I. c .5011 4.CtPr 1 , 4 5 1 1 1 1 1 , 900 8 , 197 7 , 75- !  :1 , 1 9 , 1 1  C ’ , 784 -1 , 037 -1 155 1 , 1111 2 , 1 1 1 1  1 4 ’ C

.1’n ad rom ous  71  1 1 1 ( 1  127 58 120 1 211 I 24 140 3 50

11—11 6. l r e a’l , S

I I , l d w , C t e r  11311 “2 8  81151 1 , 101 620 1,2 11 4,21) 620 1118 - 71

51 .1)751 (1 i tt .  C I I  -18 60 73 -11 I C )  41) 411 5 - -

Lakes
(. o l l ) I . C t I ’ C ’  1 , 283 1 , 511- I 1 , 41111 ) 1, 3 7 .  . 107 I , 2 o- C ~~, _ 1 8 ; C  I , . 5 11)93

41 1 1-514 - S C C ’ C  ‘ , l1 )3  2 , 1.’C 3 , 17 ) ’  
~~~~ 

_ C , 193 1, 325 2 , ’ S )  I 2,I18 2 .1  CCI’ S I .211 ’)

1 1 1 1 , . , ) i r I - S I I ’ I . , C P C  1 , 137 1 , 83,: ~ , . I . . .s 7 , , 1 7 1 ] I  1 ,137 -1 , 27) 1 , -I’ .1 , I ’ . 1 4 5  - - s 2 , -

‘\rlal lromous -1119 11116’ 7 12  4- ’ 6 ~ 1 47 52’ 1 c- ’ S

S,CIIWIIPC ’ 1 , - I l l  15 , 8) - ; ’  3 , 521 1 I I I  1 1.1 51 1 1 ) 5  5 - 1 44 ,-, 9 1 1 1 . 7  IC , I - Is 7 1 1  5 , 46.: 1 , . ’0

B— jo Is t r , o I l -.s

(‘ II I C I I , I t , ’ v 923 1 ,11 .1: 1 1 , 1 1 ’ -  1 , 7lT’ )L C  92, 1 1113 923 26 - 1 :63 7 7 , 1

‘I ,,rs - l(1.ItI- C - 14 1157 C I I I  271 147 147 1 1 ”  17 ‘~~ I

I -CII I’S

C 1 1 I 1 1 ’ 2 . C C I ’ I  51341 c , I l  II ‘ - 1 , 1)4 1 51515 566 So - ~‘-I ‘1) 21111 I 14

“451I’IC IIII,It eC -II] .; 132-1 673 41”] - 4 1 7  5 0 k ”  5 13  147. 7 -‘~ 
-

T o t a l  Freshwater 2 ,1)98 2, 1141 I I , IISI C 1 , 4 1 , . ) )  2 , ’ “8 - - I , ,‘ . I I  , , I , i $  . 3 l  ‘c_C t  I

i~nadromous  2 ,1 : 1  I I )  13(1 1151 ‘2 .4 -~ 7 I C .  1 1 1 11 ‘° ‘)

S a I t o . C t , I I - 1 , 52 1’ I - I” - 2 , 261 ,1 2 , 8 3 ’  1 , 521 1 l , 5147 I .15Th 1 , T h I I  10 f—l I - ‘

S u b —  St r ea me

l l . - ~~ l ’  C I II ‘Io,c t ,’C- 1 , 211 11 .1 , 1 1 2  3 , 1 5’4 ~~ , 1 - :1 , 2 - I l , C I , .675 . 1 , _ I l  12 ( ‘ I I I  — I — I , 
- 5 _ I l l ’

B ‘4 - l r I ’ I s - c t C - r  840 Ci~ 1 ,10 15 I , .:15’ i l l  ci~~8 — - ‘‘ 4 1 1 2 2  2 8 1 1  I s

I akes
(S o l d w at e r  5 , - C , ; ’  I) , ‘ ‘ , ‘ ,‘- ‘ : - ‘ , ‘ I , M  5 , ) l ’4  5 , 126 ~, 17 5  Ii , I I ( ~ ( l  ‘‘i ,, C C C .  -“

‘4 .Irmw,lt er 8 - 71)] 1-1 , I 216. 1 1 1 , 142  2 . 56C’ 1), ‘ , 11.9 14 , - I - IL l  I’ , 29 8215 2 , 1117 4) I I

1 1 1 , 1 1  I C - ,’ t ) i o . C t I ’ I -  15 , 77 1-C 11’ , C I I I  2 C l , ’’IC1 C I I . 15 , 14 115 , . ‘0 17 , . ) h l  . 5 0 . 5 0 ] ?  2 , :) - - f~,017 li , I I ” 5 ,
-~r ,aCIr oaou e - I 1 , 2-3-1 I , Ii411’ 2 , 111-1) 1 2 ) )  31)5 ‘ 2 l ’~ ‘~~ I . l  ~li ’ ’) 1 - -s 1 , 90l1
Sal, I C ? ) ’  C 41 , 317 9 , 1.. I I I , ? I M  I S 1 , ~~ ‘! 8 , 1 4 7  ‘4 , 521 o , ‘ ‘-- I ‘ , I I17 , , 2 , 2 4 1  S , ’til’

L.a ,‘, .~~i% ’ of m a rgin a l I ol  4 5 0 . 1 1 , - C  I

0—75



TABLE 0-13 (CONT.)

Sub -RegIon  ~
‘

Pt~ IaLA1l I 
~2~,ik 1 LW-

423 915 ~~~~~~~~~~~ I 5,I.1qSloiIIs Q~~~~~ ij b~ 71~~ Q1551Q6fl~~~~2i~~~~~~~6,y2

IIw. l ,~~ S . . .  11,0 , 
~~~~~~~~~~~~~~~~~ ~~~~~~~~~ 

204 14) .,, 33~j i0 _ i 1113f~ CC ’ I I I  201 10 402(1  C I , 25 19~~(i,~~~~~~QQQ.J~ O3O
1’ ’ I i  C ? 171 ,14CC))

Colasate r 4138 710 ‘ C l - I 953 I I I ’  1)5 .1 3 4  ~~C I 27 70 157
Warmwat er 603 I’ll’. 7Ø~ ‘I lI C 81)3 ‘ - - 1’. 703 ‘59 23 63 1341

I -aW e.

Coldwa t er 403 61150 743 8 44 4C C’ 1-1513 .1.9- 703 759 ,I3 824 138
Warmwater 1 , 0 1 4  2,130 2 -147 7 , 8 1 5 - 1  I ,~ I I 1  . 1 1 . I  .6 , 2511 2 , 11.”  4 4 1  211 451

T ot al  lr p . l w at er  Ci , 74 7 4,176 3 , 1 4 ) )  5 , 1)117 .1 , 751’ -l , 1 1 . 5 I )  I , I ’l l 4 , 7 2 3  156  -107 0 1 4 1

Clltdwater 1)4 1 417 506 43111 .
I ’2~~ 430 19 1  5 I C ’ 0 16 61

*II r C, WII I sE 14 3 . 3  ‘14 .1 1714 574 “3 I II’ I 461 516 0 15 5)4

Ccldwa t ,-r C C - - I 393 476 5 )  .113.1 -.45 1 1-1)1 516 0 15 58
Wa.,- s w atp r  1 , 161 1 , 252 1 , 51 8 I ~~.C I  1 ,1641 1, 2 84 ’  1 , 188 1 .6 1 1  0 51)  188

Tota l ir s a l I w a t er  2 , 217 5 2 , 13’ . 2 , 9 714 1 55 ) )  2 ,.,’5 2,528 2 , 10111 3 , 225 0 96 363
75 573  331 10,11 15 5 215 .144 778 ‘41) 58 87 121

‘ 1 ,-I ,

(‘ o l  Cl , ,  Cr ‘.,(c- ,’ I ]  S I )  ~I~- C I ’ I  3 7 7  177 0 42 126
i.)) (25 394 -I C’ :) _ ))‘ CI ,li (C1 4 411 ’ 0 10 66

- ‘ ‘ ‘ .,~~ 494  ‘ 234 14 2603 5)1 1 79 1  32 101, 1140
I I’ll) ‘ C 4 5 1 - -c ~l C ’, . 1 ”  1111 SCI IC 1 ) 4 )  338 590

7-It S I I ) ) . . ’ . - - ‘ ‘ I  1 71 1, 1 C , 111 ’, 1 , c .  - 2 - I’ i 4c. ~~00 1, S$~ 1 , 9 -~ 1 ,9115 150 491 962
111I~~ IC ‘US i l l 7  - I 9 5 5 97 119 144

‘4 C I I  l’ ,2 I .’ ,~~ I’ - 1 1 1 , 201 I l , s .0 ’  l j , 3ii ’, 13 -1 -1” 13,530 1 , 071) 5 , 1 1 0  ‘2 , 67 1

‘Ut ‘‘t~~W

1 1 , 311) 4 ) ,  C .l  2,1C6 11 19 ~31 1 , 4 1 7  1 . ’ . ] .  1 , 7 . 7 _ C  1(5 1-’ 344
‘C~~~~~t~~i 1 4 1 ? -  - . 1811 I b3’-’ C ” ” .  1 . 11)71  I . 3 ’  - ,,w- s  1 .162 ‘9 5 ’  21 )2

1 , 7~~5 1 , 144 1 4 . 1 . ’) 1 , 0 1 1  1 , 2 2 5  1 , ’12 ‘I , -)” ’ 1 .5844 I-i 1 714 ‘1741

‘a 5~~~~~~.C  - C I .l , I C ’ 3 , .1 6 6 , 1:18 3 , 991 -4 , .1’ 1 4 , 81? 1 , 11 ‘1 185 111 7 1 ,231
5 -4114, lr . .5C1 .- - C ’ 7 . 1 -  II 14” J 11 , 2 7 1  12 , 3 -32 7 ,932 50 . 4 1 1  1I , 23C1 CI I I ’  22 1 1  4494 2 , 2 1 1

‘40,, ~ . ,~ 77I . I ‘4 7 ’  455 ‘- i ’ , 157 220 .17 • 283 75 155 2451. 265
I I - I I I ’ ’ 15 , 4 4 7  I - .11 24,2C1 IC ) , 300 13 ,3614 i3 , -4 11’ 13 .530 1, 9711 5,11:18 41 , 6 7 1
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TAHI. E I t -  3 ( C oL T . )

I C ’ 4 5  1 1 1  I I

) ) e m a n d  (‘a la ht lt I-.’ “ C _ C

~~~~ 9_CiJ!’IL u t  ~~~~~~~ 1 )111111161111))  13~ Man—I !ay~ I . o I is an C ) o  I I I  O C I — 5 l ’ 2 V S

ia~ i t n  F i s h  IS,) 1 ? , C ’ I I)))) j55457~ 1 1 1 .7 - ‘ 2)1 11) 21 (211 114455] 11 (4111 2)304) 2 112 ))  3 ’ ) ’, 1 9 4 4 1 1  21 1 )11 25(3 155

3 — 1 4  4? ) ‘ I ’I I f l’I

Coldwater 9’II 1111 . 1 1 :1- I - I  1 , - I l ’ ]  4 )  9453 14l ~~1 9 1) 1 0 - I I  ‘( 0:1 ‘1’ -
Warmwater 8:1 41’ - 105 126 M I  C I I  11114 124 (7 (1 (3 2

lakes
Co i d w at e r  - 1 -16)  1 1 7  6112 7 CS C I ‘1-11, 51)2 1.52 650 0 11 20 7 1

SIC 11IIIIC’ r 511 5)32 -1,0 1 817 511 3’i 1 561 5)3 5 0 1 120 256
Total  i- r,-s1 -III4Pr 1 ,11.1 1 2 , l I -7 31 , 5 )’( ‘1 , 112 1, 14 1 1 1 1  5 , 1)514 2 , 151 2, Ci.’IIC II -‘91 4 1 3  4 7 -

.\Cla cIrom-,5lR 12 I l  17 CI 7 9 1) 7 (9

11— 15 St  ~~~~~ I s

Coldwater 1 ,11 (11 2 , 7144 2 , 956 I , I’ C l l  - 3 ,14 ( C ) 1 , 1 4 7  2 , C 1 C S O  2 , 131) I I  CIII S 87 4 4  I 3611

) I I r ? C l w a te r  111)5 1 , 17 2  I , 4 ’ 4 4  1 , 0 1 .  9135 I I ~. l4  1 , 1 13 , 1  1 , 1175 1) 1 7 1 4  444 770

l’o I CI w t er  1, 51117 1 , 13.31) 2 , 1 1 1 7 , 1  2 -11 3 1 , 3, 17 I , 4 1 1 S 4  I , .( - . (  I , 5’44CI 1) 252 6Clt) 1 ,01(3

1110 C-mo-IC I I I  r ‘5 , 14 ]55I -l - .C)s  5 , II I I 7 , ( ‘ Il 1, 4 4 5 5 1 1  CI , ‘I 7 11 1 , 1 1-1 4 , 3- C ‘I 0 71 3 1 - 777 3 , 041

T o t a l  i r,’ , wa t e r  41 , 121 O , ’li,-l 12 . -I S - - 113 , ‘I C 41 , 125 1 50 , 3133 1-7 , 71)0 11 , 1137 I I  I - ‘I ~~1 CI , 7 0 4  49 , 31113

Anadromo’..s 3 7 1 1 C 11C1 5415 77-1 345 387 443 510 5 41 97 1)6

S a I l o , . ’e r  1 0 5 1 1  781 ‘141 ’, 1, 23 5 ’ 650 7 1 4  7 149 4 1 8 ) )  0 63 1 5-1 15 (‘1 9

11 - 16 o 1 C ’ ,~ .I  ‘( ‘I

‘‘ 01,4 ~n te r 24 28 35 -l 3 1-1 - 1 5  7 3  73 0 1) 1) 1)

Sa,-.’-water 3 1  ‘34 44 )  514 33 61 - 4 C C  171) 1) 4)  0 I I

(‘o I - S - l . C ’ ”r  78 I I  113 1314 75-1 I I I  O C I ‘II I) 7 3)) ‘1,-)

O1 I C ’ , - I I I ! e r  171 j1454 751 7 (1)3 1 ,73  317 47 1(1 4) 4~ 41 0 I C ) 5” 117

S II ’ S ]  i rr-sIlwa?”i- (1)45 1’,) 4-13 ‘, 4 1 i  1 ) 3 177 44 1 (.1 1 1) 1 7  .7:- 173
,\llallr omou-i ‘I 9 I l  13 7 8 9 10 1 I 2 3
S a l t w a t e r  7 , 111(11 C , 9~~ 9 , 1473 12 , 3 2 1  7 , 1) ~~~ 7 1 1)68 7 , 141 7 7 , 231) 1) C I I I ) )  3 , 4) 2 2 5 , i ,  I I

Sub- ’- oton
I)

1 01 rIwa ? er 2,4137, 3 , 11113 -3 , 3 I I .  -‘1 ,1714 2,055 2, 1 ) - I 3, 1)42 71 , 1 1)4 II 4 121 1 , ’ SC 1 2 , 1)75

Wa~~ lII
- , t e r  1 , 114)1 1, 3 C - 71 i 1, 1 1 ) 1  2 , 030 4 977 ) 1 , 14I ’  I , 4~ 1 , 2 1 1  I1 11’ ‘04 11 712

( ‘o1~ Iwa t e r  1 , 4)11 .) ‘ 7 1 1 5  2 , 7 -  • 9 1 -175 I ,14 1111 1 • 1 1 1 1  1, 12 13 2 , 256 0 1 ‘I ‘.1111 I

A ar C f l W’ t l’ I’ 4 , ’. I I  5,448 43 , 8 111 0,501 1 ,541 4 ,7 ‘1 1 , 1 1 4 ) 4  5 , 048 0 C C 4  1 , 5 15 1)

I I ? . , ] I’ r e s) w-, ’ er 10 , 167 12 , C I75’ 15 , 4 7 4  19 , 385 10 , 11) 7 i l l , 4 1 4 1  l l , 2 : C i  I l , 7 1I1  I) 1 , s,6)7 4.178 ~~, 4 ’  -
O,~c’ Ir O mo ’I s  3541 4 I C 313 5 7 1 1 1  153 412 1 459 32’ F~ 48 1 02 1 .

Sa1’ o’I, ? ,- r 7 , 651) 8 , 15, 41 I 4 ) ,
I 4 3 I ,  11 , 553 7 , 1) 5 ) 1  7 ’ 4)C i 7 , 948 47 , 11(1 .) ‘72 3 , 1 1 4  5 , 1 1 1

0—77



C (17 10’ (3) ’D It) ’0 (3, s ’ 1 20 - .4 ‘ D C ” )  C 1 0 C ’ ) 0 1-4
71) .‘c (-‘ “ c--I ~~~ 73 (3’ DCC c--I “1’ c-~ ~ ~i 0 ~“3
D 7 1 3 0  1 C l 1 0~~~”3 ‘1’ ~ ) C’) (C) 7 - I c—I

lfl 
- 

C’) 7 1 II’) C’) 7 - I  It) c-U C ’) C’) II) 9 c—I

C N - C  ~~~N N N (31 X 0 0 1 0  N~~~~I C (0 6)2 (0 (O~~~ I ’  ( - U) c-I (010
L~ 0 C’) 7”) C’) C’] ,-4 C) ‘4 c DC N C’) 7] ~‘3l C’) c-I ~~,
18 (‘3 - -

— ,..4 (‘3 ,~ I C ’) “2 c-I C’] C’) N
10

40
6) 0 C C) C”C C O C ) N 0 C 1’ 10’ 0 3D 59 Cc-) 10 1’75 ,~4 C ~~
4) ~~ N””  C ) N 9 c - 1  DC ~~~ C) ‘1’ N- C’) (35 TIC)’0 “1’
7. Ut (3) ‘i’ c--i “2 c - 9~~~

” IC) ( 0 ,-I 3(1 “I’ N
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related to finfish resources throughout the North Atlantic Region,
together with comparable figures for demand and for resource capabil—
ity for meeting demand. Figures are for the base year 1965 and for
the benchmark years 1980, 2000, and 2020. Most of the needs shown
are not the result of a lack of resources per Se; the principle
factor is lack of access permitting public use. This is true in the
case of both fresh—water and salt—water categories.

Shellfish

In addition to sport fishing for finfish , considerable
recreational use is made of the estuarine sheilfisheries . In order
to measure the impact of recreational demand upon shellfish resources ,
an estimate of the number of individuals participating was first
developed. This estimate was based upon information abstracted from
the publication tj~led A Plan for the Marine Resources of the Atlan-
tic Coastal Zor’~.— These estimates of demand are shown in Table
0—14. They were pr.~jected in direct proportion to population
estimates .

A comparison between supply and demand was necessary in
order to estimate recreational shellfishery needs. Demand was pre-
dicated on the following assumptions: one bushel of shellfish per
day as the satisfaction level and five sheilfishing days per person
per year as the participation rate. The actual pounds of meat per
bushel varies between species and within the same species , depending
upon the geographic location from which they are taken. For example,
hard clams range from eight to twelve pounds per bushel , soft clams
from twelve to sixteen, and oysters from four to nearly eight. In
general, pounds of meat per bushel for these species tend to decrease
in waters south of New York but are relatively stable from that State
northward .

The recreational shellfishery supply was estimated by first
assuming that most of such activity occured in waters less than six
feet (one fathom) deep . The amount of habitat shoreward of the one
fathom line was determined and from this total, areas of polluted
waters were subtracted to obtain the net amount of habitat available
to recreational sheilfishermen.

The average annual sustained harvest capability was esti-
mated at 75 bushels per acre of habitat. Each acre of productive
shellfish habitat , therefore , has a capability of supporting 75 man—
days or 15 recreational shellfishermen. The recreational shellfish
habitat and capability are shown in Table 0—15 .

The capability of the resource for supporting recreational
shellfishing is compared to the demand in Table 0—16 . The results

1/ Spinner , G.P., American Geographical Society , 1969.
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show there are no needs for additional recreational shellfish habi-
tat during the time frame of this study , provided the area and
quality of productive habitat available for recreational harvest re-
mains at the present level. Needs in the commercial category of
shellfish use do exist , however , and to a considerable extent will
be competitive with recreational use. If the total recreational
and conunercial demand upon resources within the one fathom limit
exceeds the supply, both types of need will likely be unsatisfied .
Recreational demand in terms of bushels of shellfish and pounds of
meat harvested is shown in Table 0—17 .

Commercial

Commercial fishing demand in general was calculated by
expanding current harvest rates within each Sub—region in proportion
to national population projections. The demand in the vicinity of
Chesapeake Bay , however, was derived from information in the publica-
tion ~itled Fish and Wildlife Resources as Related to Water Pollu—
tion~ . A summary of estimated demand , together with estimated
supply is contained in Table 0—18.

A summary of commercial needs for estuarine—dependent
species is presented by Sub—regions in Table 0—19.

NON—CONSUMPTIVE ACTIVITIES

Demand

Man shares with all organisms a dependency upon the en-
vironment in which he lives. A proper concern of that environment
requires that particular attention be given to the aesthetic , edu-
cational, and recreational amenities derived from fish and wildlife
resources. The quality of the environment does not start at the
edge of the wilderness however; it starts at home , in our cities ,
and along the roads. Urbanization which results in the isolation
of human population from areas where fish and wildlife are abundant
makes it more difficult for man to appreciate the soil—plant—animal
relationship upon which his existence depends.

Supply

Even though the importance of fish and wildlife values in
relation to the spectrum of the environment is recognized , the fact
remains that these values are extremely difficult to assess. This
is because they are based upon intangible “goods1t , and the interpre-
tations of the values of these are as varied as the individuals who

1/ Bureau of Sport Fisheries and Wildlife, Fish and Wildlife Service,
U.S. Department of the Interior , October , 1968.

0—85



U) 0 0 0 0 0 0
C’) ~~ U’) ~ ~~‘ N

~~~~~~~~~~~~~~~~~ ~o .-i S CD 0) C’)
04 —

0
C’)
0
C’)

U)
-4
4) 0 0 0 0 0 0
.5 ~~‘ CD 0 CD ~~ ~~‘U) C’) U) 0 C’) C )

CD

U)

05

0 (l) U) C C’) 0 (C) C’) 0
U) N S N 0

t o  S N 5) CD ~~‘ CD

‘.0 4-I 04 -4 C’)
~- 4 5

0
0
0

CI) W C’) (4)
4 - 4 5 4) 0 0 0 0 0 0
4 -4 . 4  .5 0 N ~~‘ 0 0) 0

U) C’) 0 ~~ — 5) N

C’ -4 U)

~~a)
04-4

0 . 4)
0~~~14 U) ~~ U) 0 0 0 N

~~~ ~~‘ 0 CD ~~ C’)
5 ‘-4 N ~~ 0) —4 C’)

~ 4 ~~~~~~~~ 04 ‘—4 C’)

0

‘4-4 0)
-4

U)
Cl) U)

4) 0 0 0 0 0 0
.5 N (0 C’) ~~ CD 0)

< 5  0) —‘ CD S ~~ S

-4
-

H ~~-

< U )

U) C’) tC) U) C’) U) C
— ~~ -1 - ~~ CD ~~ CD
4) ~ 0 C’) ‘-4 0 -~ N

0 0. N

O U)
CD

~~~~ U)
< -4  -4

~~~~
4) U)
.5 -44) 0 0 0 0 0 0

.5 $1) ~~ C’) IC) N C’)
5 .-4 C’) CD N CD U’)

-~ C

-‘-4
Z

C.4
m C., C UI

.0
0

0—86



O N U ) N N  U ) U )~~~~~~ 0 N O U )  O N U )  N N i~~~O N I
N N C D S S  0 ) Z , - 4 0) S . -~~~N IL) N~~~~ N~~~~~~C ’ ) c0~C’) - - - - - - - - - - - -O C D N t - S -.4 N CD O~~~r~~~~ ‘~S ’ N N

N N~~~~ ~~~~C —0 S 0 ) C ’ )  ~~~~~~~~~ C U ) ~~~~ N N — 4  ~ ‘ 0 ) ’ 0~~~~~ N - N

0 C’)
N

‘0 ‘-4

0.’

IJ~i ~

0
O C ’ )~~~~~~C C’) C D S ~~~~~~~N N N O )  C O l t )  ( 0 O~~~1’~~~~~~C ’ ) N~~~ ’1 (a
0 5 0 — C’ )  N S N~~~~ ~~om  O s m  S - ~~~C O - 4 C m~~~ ’

C O~~~~~~~~~ C1~~~~ N C D 0) —4 5~~~~~~C l o O N  ~ ‘ 0 ) S N 0. ’O’) 0) (I)

It) S C’) CO C’) 0 C’) CD ‘)‘ N CO ~~ ‘0’ It) (0 N C’) C’) 4 (a~~ C’) - - - - - - - - - - 4)

S N ,-4 It) C’) C’)~~~~~~N S
O 0

‘C) N - ~~~--4 N I L ) —  N C ’ )  C’J~~~~~~N~~O~~~1 ’ C O  F
9 Cl)

14
4)_ 

C O N~~~~~~0) N N U ) C D  ~~~~ N~~~ ] N m ~~~~~~~~ 14
O C O N N S  ,-4 It) N~~~~ S C’ ) 0) O C ’ ) O O ( 0~~~— 0 ’ N C ’ 1U)

It) O~~~N C C C )  —4 O’ lt) X C ) N  1~~~0 ) O  N~~~ )~~~~~~0 ) . -~~ N U)
‘0 -

~~

~~~~ i°~~~~~lN it) N~~~~~~C ’ ) N O CD .4
44-1

Ii) 0
Cl)

‘-4

C.) U ) N C O C )0) ~~~~~ ‘ N C O  ~~~~~~~~~~ O C’) X 0)~~~~~~~ 4 C) U ’ ) 0 ) U ) -4
C D U ) 0 0 0  S ’-~~~~~~N ( 0 C D C’) ~~~~0 ) O~ N N N J O~~~. 4 .~4~~~~ 0.

C/) 0 ) N - . 4C) U’) O C ’~~~~~ C’) .-4 U) N~~~~~~CO ~~~~N~~~~~~~~~~N~~~- 4 I L) 0.
S- - - - - - - - - - - -

~ 4 U )  N C’) ,-4 ‘O’ S IL) N O N  N O ’ 0  ‘~~~~~~~~l~~~~ r n o — 4  Cl)

N .-41 It) .-4 S
a)

0 5 00

4-1 O 0 )~~~~~’0 C’-~~~4 C ’) 0’ ‘0 ’ C O~~~~ 0 0 ( 0  O O O ~~- 4 C D 1’~~~ 4-I
~~~~U ) 0 ) C D  5m.-4 0~~~~~~CD N~~~ ’0 )  N C 0 O - . 40’ C’~ (4
N C D O C ’ )  0)~~~~~~~ ~~~~N 0  C N N  N O 0 C’ ) C ’ ) O N  .~~~

-~~ ‘ 0 ’ C D C’ )  ~~~O - ~ 0 0 U ) I€) C D 0 )  N 0 I t ’ ) 0 ) C ’ )N NI
,-M~~~~~~--4 N~~~~ O ’ 0 ’ O C O C ’~~~ ’ I(1) 14

~~ 

0. ‘-4 N 4 ~~~-4~~~ ’~~~ 4
(4 4)0
U I

~ S1J
~~~~~~ -‘-4

‘0 ~~
I 4 ) 5

5 0
Z -I-I C.)
I—I U)

44 I--I

~~ 5 4 4
( 4 ) 5

Cl) 4)
C.) 4 )5

.5 .5 .5 .5 .5 .5 4.1 0
0 U) (4) 0) U) U) U) 14

4) .4 .4 .4 .4 .4 (4.4 .4
C.) ‘4-4 ‘4-4 ‘4-4 ‘4-4 ‘4-4 ‘4-4 0~~~.5 5  . 5 5  . 5 5  .55 .55 5

4-4 5 5 . 4  5 . 4  5 .4  U) -.-l U) -,-4 CU -i-I 44 4)
O i-4 C~4 .I C*4 P4 C,4 ..-4 C , 4  .i-4 C,4 14
U) 44.4 (4.4 ‘4.4 ‘4.4 (4.4 44.4 5 44

0 ) 5
(4.4

C.4 -i-l U ) U )  C,4 - . - 4 U ) U )  Cx., -.-4 U) Cz~~~.4 0 )  C . 4 . 4 U ) C . 4i-4 5
‘4-4 14 -.-4 E  $-, -,-4~~~~ 1 4 . 4  1 4 . 4  ~4 i -4 14,. S W

o 4 ) 4 , 4 4 . 4 14 a ) 4 , ’ 4 - i  I, 4)~~~~~~’+-i a ) +~~~-~ ~~~ a)~~~~ q., 4-4
.-4 U) --4 0 —4 5 -4 0 .-4 4) .-4 ..4 U) —l ~- 4 C 4) .--l~~~ 4 U )  ( 4 0 .

• 
4 ) . 0 g

_.4 ~ .0 5~~- 4 3  .0 5 - 4  .0 5~~~-4 .0 5 - 4 .0 ~~~—
4 ) U I  .4~~~~~4 ) U I  .l’ ~~~~ 4) .4~~~~~~ W .4~~~~~~ W . 4 U I 4 )  0 ) 1 4

~~~ 5 . 5 a )  ‘~~~S . 5 a )  ~~~ 5 . 5  ‘~~~S . 5  V 5 . 5~~~~~5 . 5  . 4 W
— Ci~~~~~~C/) U) C.) f r .4 C0 C1) CI~~~P ’4 CI) C.) t-4 U) ) 0 0 C . ) 4 - - 4 C 0 C 1

o 4 4 5
-+4

C.)
_) S

0 .00
.4 ( 4 0 .

I-, 0.0.
‘4 5a) C,4 C.) U)

U C
C.) 0 •

C/) E - z

0.u.87



C l  N C D U 0 )  0 0 ’ 0~~~C D C D  5)~~~. N  C N 0)  N N O
C’) l U ) O N O  N C ’ ) N  (0 ( 0 (0 ~~~~~~~~~C l  C’4 i - 4 C D U )  O C”) .—4 N ,-.4 N N~~~~~~N C ’ ) O 0 )
C ’) !  - - - - - - - - - , - -

N C ’ ) -4 ~~~~N C ’ )  N O N  5 0 0)  0)
-4 .—4 N

0 U ) N
N
0
N

It)
‘.0
0’ 0 C’) 0 ’ N 0 0  O ) C D  Z 0) 0 0
— 0 5)~~~~~~~ U) 00  0) C ’) C D  N N

o N U )  0 )5  lL) i-4 ‘0’S 0 ) 0 ) 5C’) - - - - - - - -*0) 0) 
~‘ ‘-4 U) SCl) i-I ‘0’ N O ~~~ 400 N i - 4H

U
C,)
0.
Cl)

O ( 0 5

0) m m
00 N C -

O - -
~~ 0) 0)

-~~~0 . 5  -4
O S
I S
0 0 0

O ’Z  0.

d-,~~~
I
~ 

U) N C’)
CD 04 .-I

00~~~ (,~ -4
0 0 0 0 5  -4

‘4(-4 Q U)

1-4 0

I .5 .5 .5 .5ci) 4 5 0) 4) 4) U)00 4)4 .,.4 .4 .4 .4 .4
U) ‘4-i 44-4 ‘4-4 ‘I-I ‘4-4
14 144 . 5 5  . 5 5  . 5 5  ,55 . 5 50 UI 51 5 .4  5 . 4  5 . 40. 4) ~! .40. .40. - 0 .  .40.

C/) > ‘4.4 ‘4-i
4) 5 .-4 5— 4  5 .- 4

00 UI J 1 4 . 4 0  1 4 . 4
~~ .,-4~~~~~~.5 — I U I . 5  - . - 4 U I . 5  • + 4 U I .5 . 4 U I~~~

0 
0 . . 4 C U C U  0.-4 qi 4) Ci. .4 CU 0 . . 4 U)  C . , . 4 500

Z B 01 4 ) 4 , 4 4 4 14 4 ) 4 4 4 4 . 4  Si 4 ) 4 . 1 444 4) 4-1 4-4 3 ) 4 , 4 4 - 4
4) .-4 0 i—4 4) i—I i--I U) ,.-4 ,-4 U)

~~ r . .- ‘ V 4 ) U I  .4~~~~~4) ..4 0 a )  . 4 ’ 0 W

.5 I 
~~~~~~~~~~~~~ .D 5 , - 4 ~~~~ .0 i , - 4  . 0 5 , - 4  . D 5 .- 4

‘0 5 . 5 4 )  ‘0 5 . 5  ‘0 5 . 5
~~ 00 E-u C.~~~’-4 00 Cl) 00~~~~ 0 0 0 0  0 0 0 )  Cr) 4..4 CI) C.) 4.4 Cf)

S
0’

4-’ 1 ,41

~ 
I I < 00 0

1 0 0 1

0—88



0) 4 ‘0
0 0~ C’) ‘0’ N U) —
C’) 0) I N 01 00 00

C’) U) 00 U) 0
It) C’ ) 1  - - - -
‘.0 it) 0 0’ -4
0” CD 00 0’
— i-I (0 C’)

U
I I 14

0 1  N CD 00 CD 5

O ~ I

Cl) 0 1  ~-I 00 N 00 0
C,) 0 ’  U) CD 00 U) (I)
H ~~~

C ) I  - - - 4)
S It) CD 4-i00 I N (000 00 I0. N —

Cl) ol  CD 00
~~ 001 CD ~~0) 1  0) ‘-4 Cl)
00 ~ 4 j  - -
C IL) it) 4.4

C’) +4
I ~~~ ‘4-4

0. I 0
00 t) I
C C D I  0)

‘0’
00 ‘-I I 0.
Z I S 0.
H I S 5

I U)

ol N 0 —I C ’) 50 ) !  C’) 0’ N CD
Cl) C l  0’ N 0) 5)
00 ~‘4I - - - .4

0’ C’) .-4 N
N CD 0)

0 Cl) N ~ I 0’ (4
0. ‘0 I -

C/) 5 (4
O 0 0 0 00 (‘4 (‘1 0’ .5
N 00 C). ~~ 0 4  — 0 00 CD

00 0 N 5) 00 0)
O Z ‘4-’ ~~~ 0)1 - - - - V U )

0 CD N C’) N .—4 5
0 ~ CD 4)0

.l)~ 0) C’) 0) 04
00 H V
-~~ o ~ c’I 0’ 01 C’) It)

~~~ 0 ) 1  N 00 0’ 0’

~~ 0) 1 0) —4 C’) 0
S -4

~ - - - - 5 0
0 I 0 00 N N

8 ~~ C”) 0 CD CU
_4 CD ~ 4 4J~~~4I 03 (4

O U ) i  C) U) 0) it)
C D )  0 ‘—I -4 00

~~ N -4 U)
i- 4 1  - - - - 4)

Cl) I 00 0) 0 —
C 00 IC) 0’ 4-1 0

~~
U, -4 II

—II 0>
S

C ~‘ - 4 I i—I CD 0’ 00
0 .—4 0’ C- 4-4- - - -C’) C’) C C’) 5 4 4

H I  
~ (‘4 5 C’) ( 4 4 )001 CD 00 0’B

1 
.5

p.) ‘-I 0’ -~ E U )
I-I

( 4 0 .

-I-I
0, 0) 14

‘4-4 I ‘0
.5 5 I p’.’~~4) -‘4 I 4 . 1 5

0.
44-4 I ~~~

~~~ ~“ ‘4 W S I  (40.

5 • ~~~~~~
-‘4 UI ci I .0 0

0Q~ ~ .4 0 0.0.
4) 4, ( 4 500 B — ~.0 ~ 9 I ~~~~
.4 ‘0 4) ( 4 1
‘0 5 .5 4) -S.-.
C.) s-~ Cl) Cl)

0—89



hold them important. The preservation , maintenance , and development
of habitat as well as management for those species associated with
fishing and hunting as recommended in this Appendix , will go a long
way toward providing adequate consideration for the less well—
documented activities also related to fish and wildlife resources .
The matter of correcting urban deficiencies , however, has been
largely neglected. Subsequent planning of more intensive scope
should give attenLion to this aspect.

Axi attempt has been made to quantify some of these intan-
gible values derived from at least a minimum of related activities
other than fishing and hunting. The wildlife oriented activities
listed in the 1965 Survey of Outdoor Recreation ActivitiesV were
used as a basis for developing present and projected nonconsumptive
participation. These activities were birdwatching, wildlife photo-
graphy, and nature walks. (See Table 0—21).

Needs

In addition to the general basin participation , estimates
were also determined for the use in Standard Metropolitan Statistical
areas of 1,000,000 population or more . Because of the problem of ac-
cess and lack of facilities, it was assumed that the use in existing
areas was presently at maximum . The additional projected demands ,
therefore , represent needs for additional facilities.- These projec-
ted needs related to nonconsumptive uses originating from Standard
Metropolitan Statistical Areas are presented in Table 0—22 .

ECONOMIC IMPACT OF DEMAND

Recreational

Hunting and Fishing

The development of demand for outdoor recreational oppor-
tunities in recent years has been phenomenal. All studies have shown
that, insofar as possible , there should be maximum development of
fish and wildlife resources in each basin if supply is to be kept ab-
reast of or brought equal to demand . Meeting needs for outdoor rec-
reational activities in the future is today a major objective in
planning for use of land and water resources .

Planning for use of water and related land resources in
the North Atlantic Region has as its overall purpose (as do other
such planning efforts) the improvement of the general welfare of the
people in that Region. It seeks to create , ultimately , more busi-
ness opportunities , more jobs , higher levels of personal incomes ,

1/ Bureau of Outdoor Recreation , U.S. Department of the Interior ,
October , 1967.
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etc. , as well as to improve the amenity aspects. The following dis-
cussion will consider the magnitude of the impdct which could be
brought to bear upon the economy of the Reg ion if fish and wildlife
resources are conserved and developed to meet projected needs.

The desire (or demand) of a large percentage of the Ameri-
can peop le for recreation related to fish and wildlife resources
calls fo r a cons iderable out lay for goods and services . This has a
considerable impact upon the economy of (1) the localities whence
these people come , (2) the areas to which they travel for recreation ,
and (3) the areas through which they travel from one to another of
these places . The amount of the total impact which may occur in any
one of these three general areas will be governed to a large degree
by factors of distance , duration of trip , facilities provided , amount
and success of advertising activity, etc. It is no secret that the
recrea tion business , in all its aspec ts , is highly competitive .
Even with outstandingly attractive natural resources , there mus t be
sufficient money , effort , and t ime expended in advertising, develop-
ing accomodations , and building up goodw ill to bring maximum numbers
of hunters and f ishermen, recreational shellfishermen , and those who
seek other forms of wildlife—related recreation into the resource
areas and hold them there as long as their individual amounts of
leisure time will allow .

To the extent that hunters , fishermen, and other outdoor
recreationists are drawn to a given area by the fish and wildlife
resources and can be induced to obtain the goods and services they
require and to spend the major portion of their leisure time in
that area — — to that extent will the area ’s economic welfare be
enhanced. This is a particularly important means of distributing
urban wealth to rural areas .

Figures given in the subsequent paragraphs were developed
from hunter and fisherman demand estimates and from data provided by
the 1965 National Survey of Fishing and Hunting. An itemized break-
down of expenditures of hunters and fishermen in 1965 is given in
Table 0—23.

Modifications have been made in these itemized expendi-
tures in order to estimate the additional economic influence exerted
by others whose recreation is fish and wildlife oriented. Thus it
was possib le to arrive at estimates of the impact of recreational
sheilfishermen and those who enjoy nature walks , bird—watching , and
the photographing of birds and wild animals .

Table 0—24 shows economic impact estimates for sportfish—
ing and hunting for the base year 1965 and subsequent bench mark
years . These values are estimated expenditures of fishermen and
hunters only and therefore represent only a portion of the total
economic impact related to fish and wildlife resources ; there are
generally others who accompany the sportsman to the resource area
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but do not themselves hunt or fish .

Estimated expenditures for fishermen and hunters in the
NAR will amount to $593.5 million and $283.9 million, respectively ,
in the year 1980; by the year 2000 these figures will reach $740.5
million and $354.5 million ; and in the year 2020, comparable figures
will have reached a level of $916.6 million and $441.5 million .
These amounts , we must emphasize , are only potentials , but they are
potentials which will become realities if there is adequate conserva-
tion and development of fish and wildlife resources . The figures
are in terms of dollar values and prices as of 1965.

In order to estimate the magnitude of the economic impact
brought to the Region’s economy by fish and wildlife resources , addi-
tional expenditures must be added to the aforementioned recreational
sportfishermen and hunter gross expenditures ,

The present and projected economic impact estimates for
recreational shellfishermen are given in Table 0—25 . These expendi-
tures are expected to reach $.8 million by 1980, grow to $1.0
million by the year 2000, and ultimately reach $1.3 million in the
year 2020.

Non—Consumptive Activities

In addition to the economic impact exerted by the consump-
tive users is that which is exerted by the non—consumptive users.
The previously mentioned activities which are wildlife dependent and
capable of being qualified at this time are listed in Table 0—26,
This Table lis ts the pa rticipation rates of these three activities
in man—day s and their corresponding gross dollar expenditures . These
people exe r t a considerable in f luence on the economy as the Table
shows. The economic impact predicted for 1980 is $274.4  million ,
$343.6 million for 2000 , and $425.7 million in 2020. Again , these
figures are based on 1965 price levels and dollar value. These
values, although considerable , are probab ly a minimum estimate .
This is because only three activities are represented. These man—
day values, which for this study have been directly expanded with
the population , are in fact undoubtedly expanding at a much greater
rate because of increasing leisure time and more income available
for expenditure on items other than the necessities of life.

Commercial

Commercial fishing is another consumptive use of the fish-
ery resources that exerts an important impact on the economy . As-
suming that net average price levels at equivalent dollar values re-
mained constant, the net values of the catch to satisfy the shell-
fish demand of 1980 would be $47.1 million; of 2000, $74.9 million ;
and of 2020, $132.4 million. The estimated net values for finfish
would be $21.3 million for 1980, $30.5 million for 2000, and $42.8
million for the year 2020. For seaworms, the estimated values are
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$1.7 million in 1980, $2 .4  mill ion in 2000 , and $3.3 million in 2020.
These values are listed in Table 0—27 . From t h i s  Table the  net value
of the commercial fishery as measured by anticipated landings will be
$70.1 million in 1980, $107.8 million in 2000, and $178.4 million in
the year 2020, The gross impact on the economy , of course , is much
greater than the value at the landings ,

Summary

Summing up all the above values exclusive of the commercial

fishery , indications are that there was a market for goods and ser-
vices which was in the magnitude of $.9 bill ion in 1965 and which can
reasonably be expected to reach a level of $1.2 billion in 1980, $1.5
billion by the year 2000, and $1.9 bill ion by the year 2020. The
extent to which the impact of this potential market will affect the
welfare of the NAR rests largely wi th  its peop le and the e f f o r t  they
are willing to put forth to get it. It will take vision and deter-
mination as well as hard work . Assistance from the State and Federal
Governments will also be necessary . Without  s u f f i c i e n t  compet i t ive
effort to maintain the attractiveness of fish— and wildlife—oriented
recreation and a high level of desire to participate in it , much of
the anticipated future demand could remain latent or disappear com-
pletely.

In essence, the same may be said for the commercial fish-
ery values which are projected to amount to $70 million by 1980,
$107.8 million by 2000 , and $178.4 million by 2020 (in terms of 1965
dollar values).
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CHAPTER 3. PROBLEM S AND POSSIBLE S O L U l I O N S

INTRODUCT iON

The road to greater  abundance of f i sh  and w i l d l i f e  re-
sources to meet future demands for recreation and assure maximum eco-
nomic benefit to the NAR is beset with many problems . These problems
will be compounded by an increase in human population wh ich almos t
inevitably tends to erode the resource base through alteration and/or
destruction of fish and wildlife habitat. While changes in land—use
and water—use patterns affecting fish and wildlife are inevitable ,
the direction and degree of change can be greatly influenced by con-
certed efforts of planning agencies at the Federal , State and local
levels . Determined efforts at local and State levels are especially
important to realize to the fullest extent the benefits which can be
ob tained through carefully conserving and developing their fish and
wildlife resources .

RECREATIONAL FISHERIES

Fresh—water

Orientation

Providing fr eshwater fishing opportunit ies and adequate
numbers of f ish to satisf y the increased future demand on fishery
resources will require both conservation and development. There has
been a loss of the original stream—type habitat (largely from pollu-
tion) and some increase in lake—type habitat due to construction of
reservoirs and small impoundments. Indications are that the past
trend of loss of habitat and decreasing productivity has been
checked. The pas t loss of habitat and decreased productivity
widened the gap between the supply of fishery resources and the de-
mand on them. Conservation of the remainder of the habitat and
restoration of those portions which have been damaged are essential
to meet fu tu re  demand .

A number of major problems mus t be solved in order to
s a t i s f y ,  insofar as possible , present and f u t u r e  needs for fishing
opportunity . These problems are created by lack of public access
for fishermen , pollution , fluctuations in stream flows, irrigation ,
impassable barriers to fish movement , insufficient fishery habitat ,
and conflicts with other uses, including other recreational uses.

Access for Fishermen

Fisherman access as defined in this report is a guarantee
that a public right—of—way exists to enable fishermen to reach the
water and travel along the b anks or shores . Inadequate public ac-
cess is probably the most pressing factor limiting optimum use of
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available sport fishing opportunities in the North Atlantic Region.
Increas ing population pressures will undoubtedly mean that access to —

water  areas will  become more limited . With the demand for desirable
land for  industrial and residential development increasing , (especi-
ally that  f ron t ing  on stream and lakes), further depletion of water
access will occur.

Considered as specific facilities, fishermen access sites
can vary throughout the whole range from primitive to complex ——
primitive connotating less intensive development (low design load)
and complex meaning more Intensive (high design load). Generally
speaking, the farther a fisherman access facility is from an urban
area, the less intensive its development needs to be.

Fishermen access in rural areas may consist of a public
right—of—way to the banks of a fishable body of water.  This could
consist of such a simple facility as an unimproved road to the C
water ’s edge , with a front footage strip along the shore to permit
fishing from the bank, or wading , or launching small boats. The
other extreme is the highly complex , intensively developed facility
required in areas of heavy use. This could consist of a paved
parking lot, boat launching ramps, sanitary facilities , fishing
piers , and concession services . Between these extremes various
integrades of fisherman access facilities could exist depending ott
the intensity of use anticipated .

The following are examples of fisherman access require-
ments in heavily used areas:

Streams: A road to the vicinity of water ’s edge and a
right—of—way along the bank for a prescribed distance with provision
for sanitary facilities if necessary .

Rivers and Lakes: In addition to the above, a boat launch-
ing ramp and a parking area together with necessary sanitary facili-
ties.

Availability of fishing access is especially critical near
urban areas. Suitable fishery habitat in the form of private lakes
and water supply reservoirs is frequently present in many of these
areas where the needs are greatest. Opening these waters to fishing
and providing access to them would help to meet some of the demand
for fishing opportunity .

Each of the states within the NAR has an active program
for acquisition and development to make fishing waters available for
public use. Lake and stream frontage , however, is rapidly becoming
such expensive real estate that future acquisition for this purpose
may be greatly curtailed , It becomes urgent, therefore , that acqui-
sition programs be accelerated if public access for fishing is to be
assured for the future .
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Water  Quality

Restoration of water quality satisfactory for production
of fishes and related food—chain organisms in polluted streams would
create additional fishing opportunity. Pollution of fishing streams
is a primary limiting factor in the Nor th  A t l an t i c  Reg ion . Pollu-
tion fa l l s  into  ei gh t  broad categories: (1) drainage from coal mines
(2)  organic  wastes ( e f f l u e n t  f rom indus t r i a l , munici pal , or agri-
cultural activities), (3) potential nutrient material , (4) sedimen-
tation , (5) radioactive substance , (6) heat from power and industrial
plants , (7) toxic industrial effluents (8) toxic agricultural chemi-
cals.

It is necessary to consider the causes and nature of the
foregoing pollution in ler to offset adverse fishery effects.
Water pollution has be~ the major detriment from coal mining opera-
tions. This is a problem primarily in the Delaware , Susquehanna,
and Potomac River Basins. Coal seams and adjacent strata generally
contain pyrite (iron sulfide). Pyrlte in the presence of air and
water reacts to produce sulphuric acid and iron sulfate. The iron
sulfate when dissolved in water hydrolizes to form more sulphuric
acid .

Acids change the water quality of streams into which they
are discharged , affecting aquatic life in several ways . The acids
may be present in such concentrations as to be direct ly  lethal , and
they may bring about changes in the condition of existence and rate
of growth and reproduction of aquatic species .

In addition to undesirable acid in effluents from coal
mining, iron hydroxide is precipitated when these waters enter
streams . Iron hydroxide or “yellow boy ” coats the stream bottom
which destroys benthic habitat .

Reclamation of strip—mined lands is essential, in order to
alleviate the problem of acid—mine drainage . Reclamation procedures
that reduce water flow into mines, minimize contact time of water
with acid forming substances , and buffer acidity by liming of streams
or addition of naturally alkaline waters will be beneficial.

Organic material may cause depletion of oxygen as decompo-
sition takes place . Organic material may also create abnormally high
levels of plant nutrients as decay progresses . (The introduction of
nutrients , however, is also direct , as in runoff from fertilized
fields (commercial fertilizers) and effluent from sewage treatment
plants). Excessive growth of vegetation , either rooted or plank—
tonic , limits light penetration and thereby limits the productive
capabilities of the habitat . Excessive growth of aquatic plants can
also cause oxygen depletion in certain rivers and lakes by yet an-
other process. In this case oxygen depletion may occur during cloudy
days or at night when photosynthesis is inhibited or stopped. During
such periods plants consume oxygen from the water which they cannot
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replenish . The resultan t oxygen sag is at times sufficient to eli-
minate fish species and most types of aquatic organisms . Excessive C

nutrients may also favor certain noxious water—weeds such as Eura-
sian water—milfoil and the water chestnut , enabling these species
to displace more valuable plants. C

The sources of nutrients may be municipal sewage or wastes
from food processing plants (canneries , da iries , and meat packing
establishments). Some kinds of industrial wastes also contribute , C

such as those from drug and chemical factories , refineries , and
research laboratories . Even the widespread use of chemical fertili-
zers in urban areas as well as on farms contributes to the fertiliza-
tion of our surface waters .

The control  of this over—enrichment  of sur face  wa te r s  is a
comp lex matter which has received little attention until recently .
Ordinary water purification systems , the accepted methods of treating
organic wastes , do not usually control the nutrient levels of the C

treated water, in other words , the mere construction of new sewage
treatment plants does not mean that stream quality will automatically
become suited to the desired species of fish and other aquatic life .
Low cost methods of controlling levels of available nitrogen and
phosphor us must be developed soon , par ticularly if we are to preserve
the capacity of the aquatic environment to produce the products we
desire . Biologists can describe fairly well the concentrations of
dissolved oxygen and various organic or inorganic chemicals which are
required or can be tolerated by various organisms . Parameters for
the most desirable levels of plant nutrients , however , will need to
be worked out specifically for particular locations , since there is
such great variety of interacting factors in various waters . While
this is a problem of biology , there is also the related problem ,
the mechanics of control , which lies with sanitary engineers and
administrators and managers in industry and agriculture .

Sedimentation is another factor limiting aquatic produc-
tivity . Sedimentation is caused by many factors including erosion ,
construction , and mining. As sediment accumulates , reservoirs are
tilled , rivers and streams are clogged , and f ish spaw ning and f ish
food—organism habitat is destroyed. Conservation of soil disturbed
by such projects as road building, laying ot pipe lines , and other
construction works along streams should be accomp lished. Minimizing
erosion through proper land use and flood control on small water-
sheds would reduce sediment loads and materially imp rove and extend
productive habitats.

With the advent of nuclear power plants and their antici-
pated increase in the future , th e likelihood of radioactive pollu-
tion increases . It is known that certain aquatic plants and animals
concentrate rad ioactive substances . These radioactive substances
are transferred from one organism to another throug h various levels
of the food chain. Transfers may result in further concentration of
these substances , since nuclides tend to accumulate in fatty tissue .
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Migratory fish , mammals and birds may distribute these substances
over a wide geographical area. Continued biological monitoring must
be performed in order to detect possible radioactive buildup in such
organisms . If radioactive accumulation is determined , then methods
to reduce radioactive discharges could be employed .

Large volumes of heated water discharged into the aquatic
habitat from electric power and industrial plants can cause profound
effects on the aquatic environment. Such discharges may not only be
detrimental to fish life directly but nay also affect these resources
indirectly through subtle changes affecting the ecology of other
aquatic organisms . Higher temperatures diminish the solubiiity of
dissolved oxygen and thus decrease the availability of this essential
gas . The elevated temperatures increase the metabolism , respiration ,
and oxygen demand of fish and other aquatic life ; hence , the demand
for oxygen is increased under conditions where the supply is lowered.

Any thermal barriers that occur would interfere seriously
with the value of the habitat for fish and related organisms and
restrict movement of fishes either upstream or downstream .

The thermal requirements of an aquatic organism are quite
variable , complex and difficult to ascertain since they are influ-
enced by season , age , size , and other factors . By “thermal require-
ments ” is meant the temperature limits which will permit survival at
at level which allows for continuity of the species .

Another effect of increased water temperatures could be
the promotion of unattractive , oxygen—consuming blooms of algae .
Extensive blooms of green and blue—green algae are not only unsightly
but can cause fish kills through oxygen depletion .

Many possible solutions are availab]e to minimize and pre-
vent the above mentioned adverse effects of heated discharges to the
aquatic environment. Careful site selection and design of the dis-
charge facilities are of paramount importance. Additional cooling
may be ob tained by use of cooling ponds or towers . Where necessary,
closed circuit cooling systems can be installed.

Toxic industrial effluents are detrimental to acqualic life .
These toxic effluents include acids , alkalies , petrochemicals , heavy
metals , deter gents , and surfactants.

Many agricultural chemicals are also toxic to aquatic life.
These chemicals may be grouped under the broad heading of pesticides.
Pesticides include insecticides , herbic ides , fung icides , defo l ian ts ,
and algicides .

1he Water Quality Act of 1965 (Public Law 89—234), coup led
with the growing public demand for and administrative emphasis on
clean waters , has given impetus to the development of abatement pro—
grams which are expected to reduce the detrimental effects of
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pollution on fisheries in the NAR before long. Pollution abatement
would be a significant contribution to gaining a greater amoun t of
f ishing oppor tunity from existing streams.

Low Flows and Floods

Extreme variation from periods of very high to periods of
very low flow is the characteristic hydrologic pattern common to
many streams in the NAR. Too much water during spring run—off
period and the summer “cloud—burst ” season causes bank eros ion , bot-
tom scouring , and a physical alteration of the pool—to—riffle ratio
that is not corducive to maximum fish produc tion and survival. The
spr ing per icu of high discharge may reduce the quality of fishing
opportunity coincidental with the period of peak fishing demand on
the streams . Conversely, by late summer the flow in many s treams
has dropped to only a frac tion of the early summer flows and fishing
opportunity may again be curtailed. Low flows concentrate fish in
small pools , subjecting them to increased predation and increased
competition for food , oxygen , and space. Such flows of decreased
veloc ity and increased temperat~ire may result in unfavorable cold—
water fishery habitat. Facilities constructed for flood control
and storage for other purposes , including low—flow augmentation ,
could alleviate these streamflow problems where biologically and
economically justified . If flow augmentation is of sufficient mag-
nitude , it could benefit the anadromous and estuarine , as well as
freshwater fisheries .

Another effect of flood—flow reduction will be the facili-
tation of projects designed to improve fish habitat through bank
stabilization , fencin5, cro~ i~ n control ? and deveiupmcrtt of better
pool— to—riffle ratios . Where justified , these improvement-’ eould
be carried out by the respective state fish and game agencies.

Low—flow augmentation could greatly benefit stream fishing
recreation in some areas . Satisfactory stream—fishing conditions
could be extended through and beyond the critical late summer period ,
resulting in improved survival of fish populations . Coupled with
stream improvement work , low—flow augmentation , where app licab le ,
could grea tly enhance stream—fishing opportunities .

Low—flow augmentation , provided sufficient cold—water could
be supp lied from storage , could greatly enhance the fishery habitat
of streams now of marginal quality . There are many such streams in
the NAR —— streams which cannot support year round populations be-
cause of seasonal warming of waters or periods when flows become too
low to prov ide satisfac tory habitat . Diversion of waters for irriga-
tion or other uses may aggravate the situation in a given stream .
Conservation of spring runoff could , in many instances , serve to
alleviate late spring and summe r conditions which are adverse to
fisheries and other water needs.

In streams of the above character , low—flow augmentation
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offers benefits to coidwater stream fisheries by extend ing fishing
over a longe r period of time and by stabilizing stream flows . There
may be benefits in reducing stocking required and improved quality
of the fishery . Stocked trout not caught by the angler in one
season could survive until the next spring; natural reproduction
could take place to supplement the stocking program ; and more aburi—
dant populations of food organisms could develop to improve stream
carry ing capacity for fish .

Generally , multiple level outlets would be the pre ferred
release mechanism for low—flow augmentation because they would allow
selective withdrawal of water having proper quality and temperature .
This would allow more favorable temperatures to be maintained in the
stream , preserving the colder water at lower levels to supplement
the downstream flow during critical high—temperature , low—fl ow
periods . It will also prevent the possibility of oxygenless water
being used for downstream flow augmentation .

Low-flow augmentation can also be a solution for improving
water quality . In certain streams low flows are inadequate in dilu-
ting pollution loads which results in pollution blocks having in-
sufficient dissolved oxygen levels to support aquatic life. This is
especially critical to migratory fish , in these instances , wher e an
adverse condition persists after all efforts possib le have been made
to control the pollution ot its source , low—flow augmentation may
prove of value in improving the fishery habitat.

Minimum Stream Flow Requirements

In addition to low—flow conditions caused by natural
phenomena , there are those caused by man—made alterations of the
environment, these alterations are mainly physical structures in
the form of dams woichi curtail natural stream flow . Hydroelectric
power projects whose generating capac i t ies  serve p r im a r i l y t o  meet
peak power demands generally create rapid and severe fluctuations of
f l o w  da ily. these fluctuations can be very destructive to downstream
fishery resources . In addition to such alt e r it ion of  the natural
stream flow , there is the actual removal of water by consumptive
water users . Divers ion of s trearn flow is p r e s e n t l y  a p rob lem in
c e r t a i n  basins and will become an even large r one in the future.
This is bec~iuse of future plans f o r  inc reased  i n t & rb as in  t r a n s f e r s
of water as well as increased consumptive use . these pr~ f lens of
altered f lows could be resolved throug h st iLe estab lisho&nt 01 legal
minimum f low requirements .

Destruction of Habitat

Destruction of produc tive fishery hab i tat both in quantity
and quality has been a major problem within the North Atlantic Re-
gion . Dredging and filling of marshlands have eliminated prime
spawning and nursery areas . Flood control reservoirs and channehiza—
Lion have eliminated many miles of stream f isheries . Erection of
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impassable dams has blocked migratory fish runs . These are numerous
other man—made alterations have been performed upon the fishery hiab i—
tat. The adverse effects of many of these facilities or activities
could be eliminated through eff ective coordination and p lann ing
between constructing agencies (both governmental and non—govern-
mental), state fish and game departments , and the Fish and Wildlife
Service . Such cooperative planning could result in selection of an
alternative method of accomp lishing the desired objective which would
have a less adverse effect on the habitat.

Irr igation

Irrigation is a growing threat to fishery resources of the
NAR . Pumping water for irrigation from the streams during criticall y
low periods reduces fishing opportunity and lessens chances for fish
survival. The problem could be resolved through s torage of wa ter fo r
low—flow augmentation for both fishery and irrigation use.

Lack of Habitat

C 
The problems and possible solutions discussed in the pre—

C ceding para graphs had to do wit h existing water areas in streams and
lakes. While these in themselves are very important considerations ,
Lucre  must  be add i t iona l  f i s h er y  h a b i t a t  created if future needs are
to be met. It is quite obvious that this additional habitat will
have to be in the form of lakes .

It is realized that construction of additional lake—type
habitat will result in loss of stream fisheries . For this reason
selection of sites that will result in a minimum of such damage
should be sought. Streams with little fishery potential should be
chosen where possib le , because little loss would result and enhance-
ment of stream fisheries by re gAation of flow could occur.

In order to insure maximum fishery development the follow-
ing actions should be implemented : (1) provide adequate public ac-
cess consisting of at least one boat launching ramp and associated
parking area for each 300 surface acres of water (at least one , also ,
if the impoundment is less than 300 acres in size); (2) coordinate
reservoir clearing plans with the appropriate state fish and game
agency and this Bureau , (3) adopt reservoir zoning operations which
will prevent loss of fishing opportunity due to competition with
other water—oriented activities; (4) and operate reservoir so as not
to unduly interfere with maintenance of a productive fishery and its
maximum use .

Competition with Other Water Uses

There are many competing uses for water and related land
resources —— for wa ter to mee t indus tr ial and municipal water supply
needs , for water surface areas to meet recreational and commercial

-
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boat ing and sh ipping needs , for flowing water to turn and cool elec-
tric power p lan ts , etc. It is the purpose of p lanning, of course ,
to eliminate conflicts insofar as possible or find acceptable com-
promises between them. The actual wnrking out of these problems as
related to specific future actions are concerned must await more
detailed planning than is appropriate to a framework effort such as
the North Atlantic Regional Study. Even where such problems now
exist , there are on—going programs endeavoring to bring about im-
provements . Conflicts are being resolved at a more or less accept-
able rate —— except in the case of water supp ly reserv oi rs in the
northeast. Acceptability as used here , of course , has reference to
fish and wildlife conservation interests , both as regards t he rate
and the manner of resolution .

The single—purpose use of water supp ly reservoirs in many
of the basins in the North Atlantic Region has prevented recrea-
tional use of th ese waters and perimeter lands . As pointed out in
this study , there is a definite need for increased recreational
areas near urban centers and this need will, grow with increased
urbanization and industrialization . The proximity and accessibility
of many water supp ly roservoirs to large population centers can help
satisfy this need if they are opened to public use. It has been
repea tedly demonstrated that recreational use can be made of domes-
tic water supply reservoirs without detriment to potability or human
health . Permitting controlled sport fishing and other compatible
recreational uses of water supply reservoirs is a practical solution .
Future water supp ly reservoirs should be constructed with adequate
treatment facilities so as to insure recreational use of the im-
poundment and its watershed. In addition , adequate treatment facili-
ties should be incorporated into existing water supply systems to
permit contro led sport fishing use of the res~ rv~j~~ wh ich serve
them. The public can be best served through multiple—use managemea~
of these reservoirs .

Anad romous

General Disc ussion

In order to meet both recreational and commercial needs re-
lated to anadromous fishery resources , it may be possible to re-
establish “ rums ” in some of the r ivers  which once hosted an abundance
of these fishes. Certain aspects of anadromous fisheries will, be
discussed later with respect to commerce .

Many of the problems and possible solutions listed under
fresh—water fisheries are equally app licable to the anadromous
category . These problems include polluted hah itat , dammed waterways ,
low—flow periods , hab itat destruction , inaccessible resources , and
unrestricted competition for what resources are available .

Since many of the possible solutions to the above problems
have already been discussed in the f resh—wate r section ju s t
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preceding , they need not be treated again at this point , except as
they relate particularly to anadromous species .

Problems

Water Quality. Polluted conditions in many rivers and
their tributaries within the NAR render then unsuited to support
anadromous f ish migrations . Pollution has depreciated or eliminated
much spawning and nursery habi ta t  and has created “pollution” (in the
Delaware and Penobscot Rivers , for example) which delay or prevent
upstream migration of adults and the subsequent return to the sea of
both adults and juveniles .

Destruction of Habitat. Dam construction has also served
to reduce or eliminate anadromous fish runs . Dams are today a major
obstacle to restoration of these runs. More dams are planned ; some
are under construction . For the most part , dams have in the pas t
presented insurmountable barriers , denying the fish access to up-
stream spawning grounds vital to perpetuating the several species.
Many dams , too many dams , in the North Atlantic Region still do so.

Access for Fishermen. Lack of access facilities has de-
prived the fishing public of opportunity to enjoy angling for
anadromous fishes in rivers which still do suppor t significant runs ;
this is a problem which must be faced also on streams for which
restoration of runs is planned or underway . It is further complica-
ted by the fact that one does not catch these fishes just anywhere
throughout the course of a stream ; American shad , for example , are
caught primar ily at points where there is a res tric tion of some sor t
in the channel so that a concentration of fish occurs . Atlantic
salmon fishing spo ts are limited by the number and the quality of
pools.

Competition for Resources. Anadromous fish supp lies are
in demand not only for recreational fishing but also , in the case of
most species , commercial fishing as well. During the periods spent
at sea, these fishes are exp loited by the fishing flee ts of many
nations . Returning to their home streams to spawn, many are taken
by sport as well as commercial fishermen. The possibility of use
exceeding the capability of the resource to supply the demand on a
sustained yield basis is ever present.

Possible Solutions

For the re—establ ishment  of anadromous f i shes , needs are
so great that  all possibil i t ies for  improvement should be imp lemen-
ted and since they are generally dependent , one upon the other , for
success , implementation on an individual or piecemeal basis will
prove of little or no value.

Possible solutions include alleviation of pollution ,
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construction of fish—passage facilities at both existing dams and
those yet to be built , removal or breaching of obsolete dams or other
barriers , provisions for maintaining adequate flow at all times to
assure s a t i s f ac to ry  habi ta t  conditions , acquis i t ion  and development
of fisherman—access facilities , improvemen t of habitat in nursery and
spawning ground areas particularly , construction of additional hatch-
ing and rear ing facilit ies, par ticularly for Atlantic salmon, and an
expanded program of research and management on the international as
well as at national and state levels. Additional legislation , even
in ternat ional  t reat ies  or conventions , may be necessary to the
establishment of proper control  and management.

The re—establishment of anadromous fish runs in every basin
within  the Nor th  At lant ic  Reg ion where his tor ical ly one or more
species was present in significant numbers is prob ab ly not rea l is t ic .
Hi ghes t p r io r i ty  and greates t  investment should be given to those
rivers having the greatest potential for re—establishment of one or
another of the importan t species . Meeting demands in all basins wil l
depend upon the degree of capability which can be developed in those
having the greatest potential.

Salt—water

Problems in General

Salt—water sport—fishery supplies when considered as a
separate entity and a regional resource provide the greatest poten-
tial for future fishing opportunities . To realize this potential,
however, the present habitat together with its related fishery supply
must be preserved and maintained . Moreover, additional public
fishermen—access facilities must be provided to insure optimum use of
the resource .

In order to preserve existing habitat and fishery resources ,
problems that may reduce its potential must be solved. These prob-
lems include pollution , dredging and filling, marsh destruction , and
transbasin diversions .

Access for Fishermen

The problem of lack of public access has been discussed in
previous sections on fresh-water and anadromous fisheries . The lack
of access is especially critical for salt—water sportsmen. This is
because many interests are seeking salt—water frontage. Desirable
land is scarce and therefore commands a high price .

Salt—water  f i sh ing access can consist of a paved access—
road and parking lot with either additional ocean frontage (if use
is for surf—fishing) or fishing piers . Boat launching facilities
would be desirable in protected waters . Provision for sanitary
facilities should be made at these access sites .
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Because of the pressing need for public fishermen-access ,
provisions for public access righ t s  should be incorporated into every
project where public monies are being spent and where government per- C
mits are being issued giving license to a l t e r  the environment either
phys ica l ly  or chemically . Examples of these would be road construc-
tion , where a road overpasses a fishable body of water. Here a park—
1mg area and a fishing walkway which parallels the road would be ex-
tremely beneficial . Dike and jetty construction for flood and hurri-
cane protec tion also of fer  oppor tunities for incorpora ting fishing
access as a mul t i p le—purpose  use.

Fishing access is and will continue to be especially cri— 
C

ticai near the coastal metropol i tan areas . Development of salt-
water fisherman—access facilities in these areas would be highly
desirable. Provisions for fishing piers , je tt ies , walkways , etc . in
such locations will greatly increase fishing opportunities where the
need is greatest.

Habitat Improvement

Provisions should also be made for habitat imp rovement ,
such as the construction of artificial fishing reefs , in order to
a t t r a c t  and concentrate  sport f ish to the vicinity of these access
facilities .

COMMERCIAL FISHERIES

Problems

The es tuarine—dependent  commercial f i sher ies  have many of
the same problems that have reduced the value of the sports fisher-
ies. These include physical reduction of important nursery and
spawning habitat , pollution , change of environment due to altered
flows from tributaries that feed the estuaries , blockage of anadrom—
ous runs by impassab le physical or chemical barr iers , and in cer tain
cases , over—exploitation of the resource .

In addition to the above are the jurisdictional pr oblems
associated w i t h  management  of the resources and the e n v i r o n m e n t .
The t r ad i t iona l ly  accepted r ig ht  of every s ta te  and every i n d i v i d u a l
to f i sh  in the sea has led to ove r—exp lo i t a t i on  or excessive f i s h i n g
pressure in many f i s h e r i e s . This in t u r n  has tended to reduce pro-
f its and deplete stocks of fish . As long as there are no restric-
tions on entry , fishing effort increases to the point , and sometimes
beyond, where costs f or and inc ome fr om the f ishing ef for t are equal
and prof it ceases . For many important fisheries , this point usually
occurs , or at least is not recognized , unt il the biological capabil-
ity of the resource to produce is exceeded .

These undesirable results stem not from ignorance but from
ra t iona l  e f f o r t s  by i n d i v i d u a l  f i she rme n to maximize  p r o f i t s .  An
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individual fisherman cannot successfully restrict his own fishing
e f f o r t  in the in teres t  of f u t u r e  retu rns because what he leaves in
the water  for  tomorrow will  be taken by other  f ishermen today . Thus ,
in the absence of control over fishing, depletion of the resource is
almost a certainty. Garrett Hardin calls it the “Tragedy of the
Commons ”.

This tendency toward over exploitation of common—property
fisheries has been recognized for many years . Regulations (for sport
fishermen and commercial fishermen alike) have long been designed to
conserve the resource and protect  it from overfishing. These regula-
tions , however , have not altered the “free entry ” or “open access ”
doctrine which is a root problem. They have tended to allow for  “ too
many ” f i sh ing  uni t s  to remain in the fishery , but worse , they have in
ef f e c t  a t tempted to prevent over f i sh ing  by downgrading e f f i c i e n c y ,
thus increasing costs and resulting in a worsening economic and bio-
log ical situation .

The responsibility and authority for commercial fisheries
management and regulations are divided among federal , state , and
local authorities , but with certain excep tions , jurisdiction over
the estuarine—dependent  f isheries is pr imari ly in the hands of the
states . This present political arrangement does not permit carry ing
out a national f i shery  and environmental policy in the best in te res t
of the Nation . States alone f ind  it d i f f i c u l t  to act because (1)
most resources and their environment are shared by more than one
State , or the resources move f ree l y out of any sing le State ’s juris-
diction , (2) they lack adequate scientific information upon which to
bas e regulations, (3) they regulate usually without regard to the
economic implications and (4) they have difficulty in rationally
allocating among competing uses for the fishery resources and the
environment.

Possible Solutions

In order to meet the ant ic ipated needs fo r  commercial
f isher ies, many of the fol lowing measures should be imp lemented.
Preserva tion and maintenance of the es tuar ies , their associated wet-
lands , and the coastal waters are the major objectives .

Because of the interrelation of rivers , estuaries , and
coastal waters , changes in quality and quantity of water in rivers
will inf luence conditions in the two las t named. Maintenance of
desirable conditions in one portion of a drainage area however,
should not be permitted at the expense of degrada tion of other
portions .

Atta in ing  a hi gh level of water  q u a l i t y  in a given river
will directly benefit its estuary . This , coupled wi th a program of
wa ter quality improvement within the estuary itself will have
immediate and direct effects. Anadromous fish will benefit from
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improved conditions for  spawning and j uvenile growth . Many shel l f ish
areas now closed because of health hazards will be opened to harvest-
ing. Fish which are dependent on estuarine areas for  part or all of
their life cycle will find former habitat , now marg inal f or growth ,
to be favorable once again.

Since many of the commercial species used for  food or in-
dustrial products , (namely, s triped bass, sme lt, salmon , a lewives ,
and shad) are anadroinous , solutions recommended under anadromous
fishery resources will apply and help supply the needs .

Although the commercial fish were separated into the cate-
gories edible and indus trial fish , it should be mentioned that con-
ceivably in the future these distinctions could prove misleading.
With the advent of Fish Protein Concentrate (FPC), today ’s industrial
f ish could become tomorrow ’s food fish .

Also , a major port ion of the i n d u s t r i a l — f i s h  harves t is
converted to f ish meal which is utilized as an animal feed . It  is
particularly important as a main constituent of the feed that is
util ized by the large , poultry—producing industry . Indirectly, then
the “ industrial” f ish is being converted to human food and therefore
could be considered an “edible ” f ish . A decreased food supp ly in the
future , chan ging technology, and dietary habits could then combine
the categor ies of edible and indus trial fish into one commerc ial f ish
supply. If needs for edible fish at some future cannot be met in any
other way , then conversion of industrial fish to an acceptable meat
or protein substitute may present a feasible alternative .

It should be mentioned that although the freshwater commer-
cial harvest is insignificant in the NAR , new technology in the field
of fish meal and FPC production could make harvest of that resource
economically feasib le . Larger rivers , lakes , and reservoirs could
thus support a commercial fishery utilizing species presently con-
sidered undesirable for sport fishing. This could be a solution to
help meet future needs for food or other f ish products.

The commercial fishing i n d u s t r y  wil l  be inf luenced  by many
factors . In the long run, the increase in population ; rise in per
cap ita income ; shift to higher protein diets; continued government
intervention in the market to help industry improve its competitive
position ; new uses of fishery products; modern technology ; proximity
of major fishing grounds ; rising wage rates in competing countries ;
a recognition of the common proper ty aspect of f isheries and changing
social and political arrangements to overcome prob lems related to it;
greater world demand for fishery products and thus a lessening in
available foreign supp lies —— these all favor an increase in domestic
fisheries production and employment. In tic.. immediate future , how-
ever, a sense of a lack of social status ; limited earnings ; likeli-
hood of continued competition from foreign fleets; competition from
the low—cost , mass—produced protein foods ; fluctuations in fish
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supply — —  these and other factors favor a decrease. Continued ef-
fort will be needed , therefore , to strengthen those factors benefit-
ing industry the most.

The f i sh ing  industry will  need assistance from State and
local governments to incorporate the newest and most efficient tech-
nolog ical methods of finding and catching fish and for handling,
preserv ing, and transporting the catch . By these means it migh t be
possible to double the annual harves t .  Larger and more hi ghl y
mechanized c r a f t  will  permit not only larger catches but  improved
working conditions and pay and social status as well. Through re-
search and development , many new and economic uses will  be found for
tishery products and fuller ut i l izat ion  will  be made of exis t ing re-
sources .

The in i t ia l  steps needed to carry this forward have been
taken.  What is required now is continuation and expansion , wi th  a
t im base in economic knowledge concerning the advantages of re-
quired changes and the future of the product in the marketplace.
Water quality improvement can be an important first step in bringing
about these improvements .

W ILDLIFE

General Discussion

The problems inherent in the development and utilization of
wildlife resources are primarily a function of supply and demand . In
order to meet the demands of the people , it is necessary to maintain
(or develop) and make available a supp ly of s u f f i c i e n t  magnitude so
that the demand can be sat isf ied. When the supp ly or the opportunity
to use this supply is less than the demand , then a need exists . Where
there  is a need , there are one or more wildlife problems which must
be resolved if the need is to be met.

These problems in the NAR occur p r imar i ly as a result of
restricted access and/or physical alteration of the habitat . Briefly ,
they develop as a result of items such as: highway construction , ur-
ban and industrial development, dredging and f ill ing, dra inage ,
pol lu t ion , de t r imenta l  or inefficient timber utilization , prohibitions
against access established by private landowners , certain agricultural
land—use practices , flooding of wildlife habitat by impoundments , and
inadequate legislative regulations .

Solutions to the problems associated with wildlife resources
are to be found in those means and measures which can be employed for
the betterment of wildlife species and the development of opportuni-
ties providing for maximum sustained yield and use of these resources .
There are numerous devices that can be considered in the conservation
and development of the resources . These devices include the follow-
ing:
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Access for Hunting and Other Uses

The satisfaction of hunting demands (and , in fact , the
availability of all wildlife—use opportunities) is dependent upon
some form of access. Although the means of providing access can
take many forms , the basic problem is still one and the same.

The lack of public access is , and probab ly will continue
to be , the major limiting factor af fec ting hunting opportunity in
the NAR. Land is predominately in private ownership and thus subject
to being closed to public hunting whenever the owner decides to do so.
Farmers who have had buildings, fences , stock , or crops damaged by
hunters or other trespassers invariably post their lands . Many hold-
ings once operated as farms have been and are being bought by in-
dividuals or groups to use for other purposes and these lands are
then commonly posted. Additional lands are being pos ted because of
landowners liability to those who utilize their properties . No—
trespass and no—hunt ing  signs , in short , are rapidly becoming a
common sight and no reversal of this trend , in the near future at
least, is anticipated .

Should the extensive areas of private land holdings now
open to hunting be closed , then large areas would be lost to both
non—consumptive recreational uses and h u n t i n g .  For cer ta in species ,
cessation of hun t ing  could result in an over—utilization of their
food supp lies , which in time could largely destroy both the h a b i t a t
and species . In some instances over population could create nuisance
conditions , as well .

The f i r s t  consideration, obviously, for  minimizing access
problems should be the re tent ion  of current ly  ex is t ing  recreational
use opportunit ies on pr ivate  lands but , in addition , it will be
necessary in cer ta in  areas to provide still more access in order to
satisfy projected demands .

Urban and industrial expansion , together with agricultural
intensification , effectively destroys wildlife habitat and curtails
hunting opportunities . These activities in themselves are marks of
progress toward betterment of certain vital aspects of life in the
NAR . The problem is , of course , how to integrate  and main ta in  f i sh
and wildlife resources to achieve maximum environmental quality.

The impact  of populat ion increases in the NAR can be
visualized better perhaps when it is considered that constructthn of
a single house, lawns and driveways Included , eliminates about 1/4
acre of what may have been huntable wildlife territory . Added to
this is a safety zone extending 500 fee t in all directions from each
occupied dwelling or cluster of dwellings . “Strip development ” along
roads, moreover, is effectively and increasingly preventing hunter
access to interior lands otherwise huntable .
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The e f l e ct  ~~ urban “spraw l” and h i t  or miss r u r a l  develop-
ments could be o f f s e t  to some e x t ent  by local zon ing  r e g u lat i o n s .
Tow n p lanners  or t h e i r  consu l t an t s  could seek the advice of their
state fish and game i~ ency in determining lands wh i ch should be set
aside to be maintained as public hunting areas .

The identification of specitic types of access as well as
the cos t o providing each type will vary depending on the location.
In areas where access is a f a c t o r  limiting adequate recreational
opportunities , th e type of access bes t suited to meet the need will
generaily include one or more of the following:

1. Reduction in number of posted areas.

2. Acquisition of Easements.

3. Land acquisition in fee title by public agencies .

4. Cooperative landowner programs .

Methods which should be considered for providing specific
Lypes of access include : land leasing , tax subsidies , reducing the
liabiiity of the landowner , outright acquisition , and revision of
certain legislative regulations related to Federal and State land use.

Habitat Conservation and Development

Generally, the increased habitat requirements of man have
worked to decrease the available wildlife habitat . Man has profoundly
altered both the quantity and quality of wildlife habitat. The
activities of man are readily apparent in all sections of the NAR .

Areas which once contained rabbits and quail are now sub-
urban housing developments . Rivers and marshy areas that previously
harbored wildlife species such as ducks , f r ogs , and blackbirds are
now streamlined with concrete culverts . Wooded areas that used to
contain deer and other wildlife have been developed for industrial C
use . Other habitat and associated wildlife species are being los t
through highway construction , drainage , agricultural land use prac-
tices , and urban expansion . At the same time , however , man has main-
tained an innate desire to hunt and observe the wildlife resources
that are dependent on the h a b it a t  he is so e f f e c t i v e ly de s t roy ing .
‘rho f ac t  tha t  man intends to use the  ava i l ab le  w i l d l i f e  resources for  

C
his recreational p leasure is c lear ly  evidenced f rom es t imates  t ha t
show these  resources presently s u p p o r t i n g  38.2 million man—days of
hun ting in the NAR . Furthermore , this demand is expected to increase
to 66.3 million man—days by the year 2020.

[he human demands for use of wildlife resources cannot be
satisfied unless adequate wildlife populations are available . To
maintain these wildlife populations involves the conservation and
development of the i r  h a b i t a t .  The conservation and development of
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existing habitat then , is the most important element for plans which
seek to meet future needs related to wildlife resources.

It is recognized , however , t ha t  in some locations habitat
losses are inevitable . When this occurs an alternative method for
maintaining adequate habitat could be the initiation of habitat man-
agement programs . These programs could be designed to increase both
the quality of the remaining habitat for any give n species and
possibly provide increased habitat carry ing capac ity for other spec-
ies.

Habitat management techniques will vary depending on the
location and species involved . Measures to assist in maintaining or
increasing wildlife supp lies , however , will include , but not neces-
sarily be limited to, the following:

1. Improvement of areas producing undesirable trees
and shrubs through chain ing ,  cutting or bulldoz-
ing . These practices encourage sprouting and re-
lease of previously inhibi ted ground vegetation .
The techniques also create needed openings and
provide food and cover.

2. Harvesting timber crops in designated areas
following a cutting p a n  that allows block cut—
ting and strip cutting . These techniques will
stimulate new growth in ground vegetation and
ultimately provide additional food supplies .

3. Burning areas, under strict controls to achieve
the same results mentioned in 1 and 2.

4. Planting of desirable plant species for food
supp lies and cover.

5. Development of several different “habitat
types ” within the species home range .

6. Improvement of wetland areas through:

(a) Controlled burning .
(b) Cratering .
(c) Planting desirable plant species for

food and cover.
(d) Maintaining border areas for plant

cover around marshes , sloughs , pot-
holes , ponds , and other water areas ;
and,

(e) Development of methods for regulating
water levels to promote maximum growth
of desired food plan ts.
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W a t e r f o w l  Habi ta t

The ex tensive marsh areas, mud flats , and tidal shallows
located in the NAR make this region an extreme ly important asset
from the standpoint of waterfowl migration and wintering ground
areas . As such , the NAR is an integral part of the extensive avian
f l ight  path r e fe r r ed  to as the  “A t l a n t i c  F l yway ” . A c t u a l l y , a fly-
way is a vast region that has extensive breeding grounds and winter-
ing areas connec ted by a complicated system of mi gration routes.
The migration routes vary between wa te r fow l species and may s h i f t
from year to year because of environmental changes. Such environ-
mentally induced shifts can be caused by weather , increascd or de-
creased food supplies , nesting cover , and water areas . The breeding
grounds whi ch supp ly the Atlantic Flyway overlap those supply ing the
Mississipp i , Central , or Pac i f i c  Flyways , especially in the breeding
grounds of the northern United States , Canada and Alaska. It . is
obvious that the role of the NAR in the national waterfow l picture
cannot be defined in terms of purely local circumstances and con-
siderations for waterfowl.

Agricultural , industrial , and municipal development has
caused a constant  and rap id reduct ion  of waterfow l habitat over the
years. If these reductions continue , the waterfow l habitat in the
North Atlantic Region will soon be in short supp ly, and it follows ,
so will opportunities for waterfow l hunting and nonconsumptive uses.

In order to alter this past trend the preservation , res-
toration , and development of waterfow l habitat are needed to conserve
our waterfow l resources . Waterfow l are the farthest ranging of our
game birds and , therefore , require great acreages of marsh and open
w a t e r  associated wi th i  food producing areas . The preservation of the
exis t ing hab i ta t , coupled with development of restoration of addi-
tional habitat areas , thus becomes a need of the h h g hest priority in
managing waterfowl. These areas should include but not necessarily
be limited to those lands which can do the  following :

1. Serve as impor tant  migra t ion  and win te r ing  hab i-
t a t .

2. Provide adequate opportunities for public rec-
reation and hunting.

3. Contribu te needed additions to existing areas
fo r  more e f f e c t i v e ly meeting wate r fow l manage-
ment needs .

4. Produce more waterfowl.

5. Lend themse lves  to e f f e c t i v e ly being restored
to a forme r status as waterfow l habitat .
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These princi ples mus t be recognized and acted upon it water—
low l populations are to survive in sufficient numbers to assure t: eir
availability for recreational use in future years .

Administration and Legislation

The role that both adrnthistration and legislative actions
can play in the perpetuation of wildlif e resources should not be
overlooked . There are several management techniques that can be
utilized where appropriate action is warranted . Game populations can
be re—introduced into areas or relocated to ac commodate additional
recreational opportunities. In addition , the introduction of game
not native to the area (exotics) represents possib le avenues for new
wildlife supplies.

AdditIonal techniques that would in all probability overlap
with legislative action include (1) the effective utilization of
wildlife resources through man ipulation of season lengths , bag limits ,
week—end hunting, and controlled area hunting , which can be achieved
through continuing surveillance of resource and habitat fluctuations ;
( 2 )  recearch programs designed to provide practical app lication of
methods for measuring resource populations and related habitats ; and
(3) provis ions for wilderness areas for species that cannot or will
not adapt to human enc r00 huent

I~ARJL A~D LNI JA~GLRL1 ) SPEC iES

Habitat Preservation

habitat deterioration or reduction is f major significance
to the perpetuation of rare and endangered specie s . When the loss of
habitat ex c eed s  the tolerance limits at the species , these resources
become threatened with extinction.

Permitting man ’s indiscriminate use ot wildlife habitat may
result in the irrep laceable loss ot plants , animals , and wild lit e
communities . Where unavoidable losses to the liab I tat occur , coot in—
ual e v t d a ~;is mus t be p laced on both  h a b i t a t  and species management to
a s s u re  t h e  preservation of our vanishing species.

As ment ioned  in the previous sec t  ion a t  t h e  r e p o r t , those
fish and wildlife species in the NAR presently considered as rare and
endangered represent 10 percent of  all  species in t he se  categories in
the United States. There is no adequate method for determining In ad-
vance what  species may have to be included on [ i i ’ r a r e  and endange re d
lists in f u t u r e  y e a r s .  i nd ica t i ons  are , howeve r , that t h e  pas t trend
of general inditterence to the  p r e s er v a t i o n  of w ild lihc species is
being r eve r sed .
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Leg islat ive Protec tion

The Endangered Species Conservation Act of 1966 (Public
Law h39—b69) has given impetus to the development of protection for
rare and endangered species. This Act is primarily concerned with
those species of fish or wildlife which are in imminent danger of
extinction . It also focuses attention on the need to correct gross
mismanagement of wildlife resources before a given species reaches
the actual point of endangerment. In addition , the Act authorizes
the Secretary of Interior to initiate and carry out a program for
the protection , conservation and propagation of endangered species
of native fish and wildlife . To assist in carrying out the purpose
of the Act , the Secretaries of Agriculture and Defense are required
to take measures to protect threatened species of fish and wildlife
and , where practicable , preserve the habitat of such species on
lands under their jurisdiction .

The Endangered Species Conservation Act of 1969 (Public
Law 91—135) further provides for the preservation of native species
threatened with extinction by prohib iting importation of any endan-
gered species——worldwide . It also directs the Secretary of the
interior through the Secretary of State to cooperate with other
countries in providing technical assistance in efforts to protect
other species from becoming threatened with extinction .

These Acts represent examples of the action needed to prc-
serve wildlife species for posterity . These programs , or any future
proposals , must produce positive action to avert additions to the
present list of rare and endangered species and to prevent new addi-
tions to the list of extinct species .
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CHAPTER 4. FISH AND WILDLIFE PLAN

GENERAL DISCUSSION

Planning Concepts

A major difference setting the North Atlantic Regional Re-
sources Study apart from many previous river basin planning studies
is the multiple objective approach . This approach utilizes three
sets of objectives —— National Income , Regional Development and En-
vironmental Quality . In effect , this procedure requires that three
separate region—wide plans be developed in preparation for formula-
tion, pres umably , of a s ingle p lan which will embody the most desir-
able (or the most desired) features of all three .

Planning for Environmental Quality focuses attention upon
preserving and enhancing those natural or man—created resources
which are necessary if man—kind is to have a satisfactory environment
in all its aspects . For National Income , the key to planning is to
fulfill those demands which are supportable if organized on a free
market basis . A Regional Development plan would seek to achieve sat—

C isfaction of demands which , when fulfilled and combined with repay-
ment and tax policies , promise the greatest net income , employmen t ,
or production gains for the region , regardless of the ef fec t upon
other regions .

Concep ts in Relation to Needs

Needs related to fish and wildlife resources have bee~~,as—
sumed to remain the same , regardless of the planning objective .—’
Plans developed under each of the three objec tives will vary both as
to the cost of and competence in meeting those needs .

If the objective were National Income , it would be most
econom ical to selec t and implement certain measures among the avail-
able alternatives , e.g. , preservation of existing high—quality habi-
tat , provision of fishing and hunting access to existing habitat ,
opening— up of existing single—purpose lakes and reservoirs for
multiple—purpose use, etc.

With maximum Regional Development as the planning objective ,
needs could be satisfied by subsidizing certain enterprises or con-
struc ting more cos tly devices . Such devices include reservoirs ,
water quality control facilities , fish hatcheries , and intensi f ied
fish and wildlife management , to name only a few . By going to greater

1/ The assumption obviously is not valid; available data , however, did
not permit further refinement.
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lengths to provide t h e means of satisfying demand within the basins
and the region in which it ori ginates , fishermen , hunters , and non—
consumptive users of fish arid wildlife resources will be encouraged
to remain within thieir basin and/or reg ion , thus contributing by
their expenditures to its economy . Improvements within the region
may also be justified (from a regional viewpoint) as a means of mak-
ing it more attractive and thus more competitive with other regions ,
further increasing the magnitude of bus iness related to fish and
wildlife resources within its own area. For example , in rivers such
as the Penobscot , the Connecticut , or the Delaware , spec ial ized , high—
value anadromous fisheries can be developed , thereb y favoring economic
(as well as recreational) development of the North Atlantic Region .

Construction of dams , fishways , water treatment plants , etc.,
provide benefits through employment of regional labor and markets for
products of regional industry . Levels of income and emp loyment along
the coast could also be improved through increased commercial fishing,
provided it is possible to put our domestic fishing industry on a
competitive level with that of foreign countries .

If the major planning objective is to preserve and improve
Environmental Quality , it would be important that the plan incorporate
devices to enhance present satisfaction levels (as well as the abund-
ance of opportunities) for outdoor recreational experiences related
to fish and wildlife resources . This , of course , would give addi-
tional encouragement for residents of areas in which such improvements
took place to satisfy their recreationa l needs in this respect close
to home and would improve the attraction of such areas for non—resi-
dents . It would , moreover , encourage those who had not done so before
to participate in these forms of recreation .

But it is possib le that devices might well be justified on
the basis of improved recreational quality alone , even though no in-
crease in the total amount of use occurred. Benefits in monetary
terms would be reflected by the additional amount per day that the
user would be willing to pay for the improved recreational opportun—
iLy . For example , it is conceivable that a low value sport fishery
could be changed to a hi gh value warmwate r  or coldwater  f i s h e r y
through devices to control water—quality factors . Or it might be
possib le to provide higher quality recreation by employing several
relatively small impoundments rather than a sing le large one , thus
gaining diversification of fishing opportunities and less concentra-
tion of the fishermen. Conversely, under certain conditions a single
large reservoir might provide for more desirable environmental qual-
ity .

Placing primary stress on achieving maximum environmental
q u a l i t y  mi ght  also mean that the plan would go further in providing
for access to fish and wildlife resources and opportunities for rec-
reational use of them. That is , more access could be warranted under
this objective than under the National Income or Regional Development
objectives . Striving to maintain and improve Environmental Quality
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would p lace greater urgency upon the acquisition at an early date of
lands needed to meet foreseeable future demands , for instance , in
loc ations where a build—up of population concentrations was predic-
ted. Advance acquisition of such areas on the basis of recognizable
f u t u r e  needs could make it possible to provide oppor tun i t i e s  for  non—
consumptive uses in m e t r o p o l i t a n  areas when the b u i l d — u p  has occurred .
If acquisition is delayed until the need is at hand , the desired lands
are generall y not available , having either been used for other pur-
poses or driven out of reach , econ omical ly, by the skyrocke ting of
pr i ces  accompanying development .

Aids to Imp lementing Plan

In attempting to reach Regional Development and Environ-
mental Quality objectives , it would be helpful to fish and wildlife
agencies in the states to provide for Federal participation in fund-
ing operation and maintenance costs of fish and wildlife enhancement
features of water resource projects constructed by Federal agencies.
Presently, the entire burden of operation and maintenance of such
features falls upon the state agency ; as a result , rela tively few
enhancement opportunities have been picked up by the states in con-
nection with cons truct ion of such projects in the past; they have not
considered it practicable , in view of their generally limited budgets
to commit funds for this purpose .

Further encouragement , particularly as regards reach ing
Environmental Quality goals , could be given to implementation of fish
and wildlife enhancement measures if the Federal—State cost—sharing
rate on construction of such features were changed from the present
50—50 ratio to 75—25 , comparable to that provided by the Federal Aid
to Fish and W i l d l i f e  Restorat ion Acts , under which funds  can be used
to construct single—purpose state fish and wildlife facilities.

Cost—sharing on fish and wildlife facilities refers only to
instances in which fish and wildlife resources will be enhanced . The
cost of means and measures to prevent  loss and damage to such resources
resulting from a Federally—constructed water resource project is
chargeable to the project. Enhancement measures must be justified
( in the case of cons t ruct ion  by the Federal Government)  by a de te r—
mination that the benefits —— tangible or intangible , as the case may
be —— wil l  equal or exceed the costs.  This is not so in regard to
the cost of means or measures to prevent loss —— for  the obvious rea-
son that  no bene f i t  ex i s t s .  Means and measures to prevent loss are
recommended by State and Federal fish and wildlife agencies when they
de te rmine  t h a t  the associated costs are w i t h i n  reason , considering the
magnitude and significance of the resource affected .

Concepts in Relation to Fish and Wildlife Projections

Project ions  used in this repor t , i.e., to formulate a
single—p urpose p lan for meeting anti c ipa ted needs related to f ish and
wildlife resources , are based on a combination of the socio—economic
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objectives described in the foregoing paragraphs but oriented prim-
arily toward the National Income objective. This is because resource
capabi l i ty  to meet user—demands and resultant needs , where these
occurred , —— all measured in terms of man—days of recreat ion —— were
estimated at present satisfaction levels in terms of success ratios .
The needs , therefore , and the man—days of additional capability re-
sulting from solutions for satisfying those needs as presen ted in
this report  are minimal values , as shown hypothe t ica l ly in the
fol lowing paragraph.

If it is assumed that the resource use—capability in man—
days is a func t i on  of the success ratio or rate of harvest per uni t
of hunt ing  or f i sh ing  e f f o r t , it follows that the use—capability of
a given quantity of the resource can vary in mdgnitude drastically,
depending upon the sa t i s fac t ion  level (success r a t io )  selected . In
the hypo the sis stated algebra ically bel ow , “Y” is the annual sus-
tained yield — —  the quantity of the resource that can be “consumed”
each year .  “X ” is the success ra t io  or rate  of harvest  (consumption )
per man—day required to meet needs s a t i s f a c t o r i l y  under the National
Income plan ; “a” is an additional amount which must be added in the
regional development p lan if the reg ion is to compete successful ly
with other regions; and “b” represen ts a fur ther increment of success
which must be added to achieve a s a t i s f a c t i o n  level adequate for
achiev ing Environmental Quality goals. “K” represents user demand in
man—days.

Average Need Sat is— Man—Da ys
Annual fact ion Planning Use Man—Days Man—Days

Yield Level Objective Capability Demand Need
Y

Y X N.I. X K K-

K
Y X+a R.D. X+a K 

- 

X+a

K
Y X+a+b E.Q. X+a+b K 

— 

X+a+b

In the following example , the foregoing is applied to a
hypo the t i ca l  warmwa ter fishery resource in which it is assumed that
“X+a” must equal 2X while “X+a+b” must equal 4X , and that there is a
demand of 100—man—days/acre.
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Average Need Satis— Man—Days
Annual faction Planning Use Man—Days Man-Days
Yield Level Objective Capability Demand Need

100 lbs.
Acre 1 lb ./day N.I. 100 100 0

0 
lbs.1 O 
Acre 2 lb ./day R.D. 50 100 50

100 lbs.
Acre 4 lb ./day E.Q. 25 100 75

Schedul ing Implementa t ion of Plan

In li ght of the previous sec tion of the repor t of needs ,
problems , and possible solutions relative to fish and wildlife re-
sources , it is evident that meeting even the minimal estimates of
future needs will require that present capability of existing re-
sources not only be maintained but improved , that measures be taken
to assure full use of existing resources on a sus tained yield bas is ,
and that every opportunity be taken to create new habitat for pro-
duction of additional resources.

it should be stressed that , where a solution (i.e., a de-
vice) is recommended to meet a certain part of the anticipated de-
mand , implementation of the recommended quantity of that device in
the proper time frame wi thin the plan is required. If devices are
not imp lemented in terms of required quantity at or by any given
time , comp lications will be genera ted and problems compounded . For
examp le , construc tion of fishing piers and acquisition of areas for
public  f i sh ing may be a solution to meeting needs for surf or shore
f i sh ing . If areas are acquired but  no p iers are constructed , fisher-
men will overcrowd the shore areas. Or , if sufficient coidwater
stream access is not acquired to properly distribute growing demand
for fishing opportunity, fishermen will overcrowd and overfish stream
reaches which are accessible . If such conditions persist for long,
ac tive par ticipa tion in trout fishing will probably decline and un-
satisfied demand (needs) will increase . In short , whatever devices
for  meeting needs and included in the p lan should be provided in the
specified quantity by the specified time in order to be full y effec-
tive .

Regarding the timing, moreover , it is impor tan t  tha t  solu-
tions to problems of anticipated needs be imp lemented early enough
so that supp ly is kept somewhat ahead of increasing demand (the same
principle which is app lied to development of public wa ter supp lies ,
powe r supp lies , t ranspor ta t ion  facilit ies , etc.) Otherwise , active
par t ic ipa t ion  may be adversely affected by crowding,  lack of success ,
etc. If this happens , active participation (but not necessarily de-
mand) may remain static or even decline . While early imp lementat ion
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may mean that certain facilities will not be fully used for a few
years , it would be much better to have it so than to stifle the
desires of outdoor  recrea t ionis ts  to hunt , f i sh , or enjoy other
wi l d l i f e — r e l a t e d  act ivi t ies  which it is in the public interest to
foster from the standpoint of general  w e l f a re , if for no other rea-
son .

Formulation of Fish and Wildlife Plan

In order to put together a regional f ish and wildlife
plan —— one step in NAR plan formulation —— it is necessary to de-
velop it as three different plans. The first concerned the basins ;
the second , the Sub—regions ; and the third , the North Atlantic Region
as a whole . Each has different supp ly and demand values and , there-
fore , different needs and solutions.

The Bureau of Sport Fisheries and W ildlife , in cooperation
with the National Marine Fisheries Service and the state fish and
game agencies within the Region (and after discussions with the other
agencies involved in this study) ,  has selected from the possible
solutions available what would appear to be the essential elements
of a plan best suited to meet fish and wildlife resource—use needs
of the future . These elements can be grouped into six major cate-
gories or obj ectives:

a. Conservation and development of existing re-
sources and their ability and availab ili ty to
provide recreational opportunity;

b. Creation of additional lake type fishing habi-
tat and development of it to obtain max imum
p r o d u c t i v i t y ,  maximum recreat ional  q u a l i t y ,
and maximum fishing use;

c. Augmentation of low flow where necessary
(other than for pollution dilution ) to im-
prove the quantity and quality of stream
f i sher ies ;

d. Elimination of pollution in which it is a
fac tor li miting fishing opportunity;

e. Creation and development of additional water-
fowl h a b i t a t  to increase waterfowl prod uction
and related recreat ional o p p o r t u n i t i e s;  and

f .  Re—establ i shment  of runs of anadromous f i shes
in certa in rivers which historicall y suppor-
ted them .
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RECREATIONAL FISHERIES — RESIDENT SPECIES

Conservation and Development of Existing Resources

On—going Programs — State and Federal

On—going f i sh  conservation and development programs of the
responsible state and Federal agencies will be active most likely
regardless of the f ind ings , conclusions , and recommendat ions  —— and
imp lementat ions  —— of the NAR Study.  They are acqui r ing  access ,
hatching and rearing fish , restoring anadromous fisheries , rehabili--
tating and otherwise improving habitat , constructing new fishing
lakes , etc. The impact of these on—going programs was estimated ,
based upon anticipa ted performance in the light of past programs ,
and is reflected in the capabilities that appeared in Table 0—13.

Such programs , however , should also be looked upon as the
cornerstone for  any f ish  and wildlife plan prepared in connection
with the NAR . The estimated impact , therefore , is shown again but
with more specificity in Table 0—28.

Fishery resear ch, in all its many important aspects , is
anothe r on—going program , but it was impossible to quantify its im-
pact in terms of resource capability for providing additional fishing
opportunities.

On—going Programs — Augmented

Wa ter Supply Reservoirs. The effects of augmented programs
to conserve and develop existing fresh—water resources in order to
meet future sport—fishery needs are shown in Table 0—29. Primarily,
these effects reflect the increased fishing opportunity resulting
from an expanded program of access development to existing waters ,
including presently closed— to—fishing water supp ly reservoirs and
pr iva te  lakes. The f u l l  c a p a b i l i t y  of ex i s t i ng  f r e shwa te r  f i s h e r i e s
to provide f i sh ing  oppo r tun i t y  is shown on Table 0—30 , toge ther  w i t h
the poten t ia l  for  addi t ional  development in connection wi th  o ther
elements of the NAR p lan .

Costs involved fo r  opening water  supp ly reservoirs would
include those for park ing areas , maintenance , and water treatment.
Chlo~~nation at the rate of 10 mg/liter costs $22.00 per million gal-
lons— —— this represents current operations. But full chlorination
at a level costing only $4.50 per million gallons would adequately
handle any fisherman—related bacterial or coliform build—up . Moreover ,

1/ Excerpt from Draft of Feasibility Report on Alternativ e Reg ional
Wa ter Supp ly Plans for Northern New Jersey, New York City , and
Western Connecticut Metropolitan Areas , August 1969.
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TADI .E 0-30
TOTAL SPORTFISHERY CAPABILrrY - FISh A~4D WILI)UF E PL,AII1

(Thousands of man-days)

Fish Capability : Maximum Additional
Habitat Existing Resource Potential: Development

l3 ItS if l  C1?88 ,,,,,,, __________ 
1965 ~/ Existing Resource )./ Potential 2/

A - I  S t ream s
Cold,0,Itpr 30 18)) —

LoIdw,IteC’ 7 16 l , :365 —

] Ot 1 C  I Freshol- I t  C r  7- 1) 1 1 , 545 —

An aciromous - 4 1 
~/

A — 2  Str eajos
Co l dw ate r  22 555 —

t’C armWatPr 11 8)1 —
l-ak e~

Co t cj w , l t p r  526 ~~~ ‘‘ ~° —

W ,lrm w 1tte C ’  4”~l 645 —

TQt,Cl l r ~~s h w , t t er  , ) 5 :) 4 ,439

A nadr omous 6 1 , 424 ~/

~\ — .) St r oo ,~m~o

Colc iw , I tpC ’  15 36 —

W armw,Cter 7 18 —

Col dw , l t p r  372 1 , 500 -

)~~,I o ’ r 4 ~~~C 9 t p r  350 670 -

T o t a l  ~ r ( ’ s hw , It e r  744 2 , 224

An4Cd rorno us 3 944 ~/

A- - I Streams
C C 1 Id . 1 . It e r  16 62 —

~‘,I1’a t I01- l ter  8 32 —

L, d 9-s
C0i I %w . l t p ( ’  11:) 682 —

W ,t rm w l l t e r  388 952 —

l I l t I l )  l’r esh w. Ct er  1)25 1 , 7 ’28 —

)\11,s dr omou s 2 54)) 
~J’

A — 5 SIC ’ C’am S
Col( j w 4ot pr 19 —

W 154’CW4IIr’ r 10 28 —

l.akes
Co ld w a t l ’ r  484 1 , 953 —

Wa r mw4Ct4 ’ r  454 842 —

TOt 2C1  Freshwater 967 2 , 9 ) 3  —

An,td romous 161 979 ~/S . I l t . 1 . C t e r  46)) 3 , 49 1 —

~
j  Mi’ ,tsu r~’ ut th ” prf ’ssu re that f i she ry  resour l’es could support under present

(Invi ronm eClt ,I I I’ondi tions , ass uming public ,t t ’ ’ess development to productive
habt t .~t -

‘4/ M,,( , ‘ v , C I U ,C t , ’ d  u n l es s required for meet ing f i s ) Ce ry  r(eeds ; stre am hab i t . . t  l’X-

c l udes po l l u t i on  .Cb ,Cte ment m d  l ow - f l ow  augmentation .

Inc ludes fu l l  f i s hery development of a l l  waters , based on n, l t u C’ - I )  reproduc-
tion (Pol lu t ion abatement , f ish way construction or dam removal 4 minimum

flows . ini t i. C l stollking and fishermen .91 - l ess ) ,

4/ Capability of Existing Resources, Tab le 0-28.
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TABLE 0—3(1 (Con t imlell )
-- 

FIsh - Capabi lity: 
— 

Maximum Additiona l
Habit at F x i s t in g  Resource Po ten t i a l :  Development

Basin Class 1965 
~±
/ Exist ing Resource 2,1 Po ten t ia l  2/

11—6 S t r l ’ ,mms
C’ o I I i , 0 , t t C’ I ’  66 295 —

W , l rmw ,j t e C- 33 37(1 —

l akeS
(‘o I dw at , ’ r  1 , 65 7 , 81):) —

W ,Cr mw , (te r  1 , 561) 1 , 56() —

Total  l” r I ’s hw , lt e r  3 ,318 1)), 11 8 —

Sal t w , t t e r  870 3 , 264 —

Anadr om ous  12 5 ) 1  
~/

9—7 Sts ’ ’ tms
(‘ o I dw ater 709 76)1 —

W ,Ir m,0,I ter  131 256 —

. 4 k  C ’ S

Col dw at er 551 7 , 678 —

W ,mo’ mw ater 1 , 234 2 , 559 —

Total Freshwater 2 , 625 11 , 21)2 -

Anad romou s 30 778 ~/

1)—S Streams
Coldwater 1)72 972 -

W ,m rmwater 288 931 ‘ -

Opening Opening , 0 , lt C ’ C ’

w.I te r su pply resor-
supply voir s and
reservo i rs  p r iva te  lakes

Lakes
Co l dw ater  1 , 008 I ,2-13 1 ,518 1 , 528
W armw 4l t e r  1 , 332 :1 , 5~~u 4 , 368 4 , 397

Tot - l ~ Freshwater 3 , 156)) 6 ,736 —

Ana dromous 12(1 2 , 136 ~/ 
—

B_ I  S t ro ’ ,un s
Cold w ator 620 621)
W4jrmwate C ’  41 155 —

Lakes
Col dw ater  1 , 283 1 28:) 1 ,503

W a r mw ,Cter ‘1 193 2 , 91(6 3 , 836

Tota l  Fre shw 1Cter ‘1 , 137 5 , u S 1  —

An ICd r omous 26 281 ~/
5.11’  ‘ .Cter 5 , 9 ) 8  22 , 1)13

H — t o  Streams
Co l dwater 923 923 —

Wa j~ watpr 147 147 —

Lakes
Co ldw mter 566 566 866 I , 163

W4i r lnwa t er 462 1 , 498 1 , 946 2 , 270

Total Freshwat e r  2 , 098 3 , 134 -

Anadro mous 31 461) 
~J

S. 1I t w , 1t 1 ’ r  1 1 52) ) 5 ,734 —

j/ Measure of the pressure t )i.m t fishery resources could support under present

environmental conditions , assuming publi c access development to produ ctive

habit .st.

4/ No t evalu ated unless required for meeting fishery needs; stream habitat

ext l ude~ pollution abatement and low-flow augmentation ,

Includes full fishery development of I ll  w , lt ,’ r0 4 , based on natural reprodu ’—

tion (Pollution abatement , fis hway construction or dam removal , m ini mum
f l ows , initial stocking and fishermen access ) ,

/~/ Capability of Existing Resources , Tabl e 0-28 .
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l’i1Illl,E 0 — 3 4 )  ( ( ‘ nit t 1 1 1 1 1 9 . 1 1 )

Fish Capability: Maximum Additional
Habitat Existing Resource Potential: Development

!( - t o . I n  Class 
- 

1965 ,~/ Existing Resource 1/ Potential ~/

(‘ — I I  Sti’ t’.uns
Col tl ~~,t t  ‘~ ‘ 4:18 7 ) 1  —

)% , t i’ CIlS , It  I ’ ) ’  4 1)13 I 9 )152 —

I -11(0.

C O I I I S . I t er 4 ) 1 1 3  3 , 1* -

S ,l! ’m a I l l ’ ? ’  I III:) 7 ,039 —

‘10t h (‘ C - C ’ s ( l ~~ ,lt l ’ r  3 ,757 12 , 6 1 3  —

C — l 2  Stre.uns

C Oj t i s , l t C ’r (44 7 760 —

:36 1 1 ,u05 —

1.-Ill-S
611) dw ater 364 I C *1, 1 , 4 —

W ,,rmw ater 1 , 60 3 , 134 -

l Ilt  t I  Frl’sIIw4otor 2 ,275 )-~ ‘ 
—

Ar1,l d ro mou s 57 I ,32) l  4/

(‘ -13 Stream s
CoI t la ~ItO r 306 377 —

W ,trmw4hte r 3S8 -1)17 —

l akes Opening w ,t t e r  supp ly

Ull ldwater 288 21)3 293
W ,srmw0mter (4 18 918 I C~~IS _

Tot.m I Freshwater 1 ,81)1 C l , 9(~5 —

Anadromous 5 9 4/
S . i l t o o ’ t t e i ’  13 ,300 50 ,000 —

11 Measure of the pressure that f isher y resources could su pport under present
environmental C:ond itions , ass um ing publ i c 4s ct ess development to pro ductive
habit It

4/ Not evaluated unless required for meeting fishery needs ; stream habit. it ex-
cludes pollution abatement and low-flow augmentation .

4/ Inc l udes ful l fishery development of all waters , based on ,matui’ .tl reprodul’—
tion (Pollution abatement , ftshway construction or dam removal , mi nimum
f l ows, initial stocking and fishermen access).

4/ Capability of Existing Resources, Table 0-28.
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111131 It. 4 ) .1() 1 ( 1 1 ) 4 ( 1  num’tl I

Capability: Maxim ’;”
Fish Exis t ing  P o t e n t i a l :  A d d i t i o n a l
hab i ta t  Resource E x i s t i n g  Deve lopment

lt , C s j t l  C lass  1965 4/ Resource 2,! P o t en t i a l  2/

l~— I - 1 S t l ’ ,’ ,ulls

Co l l i y . . I t et ’  1)1)1 40)  —

5 .Irmw al l ’ r (43 211)
Opening W .t t l ’  O) t I ’f l1  19 ~- i ter
supp I Y r I - S I ’  I ’ -‘ Slh pp I 

~ 
(‘ ( ‘ sI r—

voirs voirs and

91jV . lt l’  L.t) i .i’s

(‘o I t I S , t t , ’ C ’  I 14 iSo I ,‘ 173 I
V I - I i ’mwa ter 51 I 501 CO I I ,I)57

Io t a )  f’ r e s h s , t t l - I -  I , ; t . 9 )  2 ,361 — —

A nadro mous I 2(10 4/

1) — IS  S t r e a m s

Col dw,It ‘‘I’ I ,;t :o 2 , 142 —

I t t ; 5  2 ,632 —

l i kes
(:1,I thI~ t t C . r  1 ,367 2 ,014 4’C 3 ,14 . 1  3 ,0 2 3
W , I rmw.C t I ’ r  :1,4459 1,2~I(; 5 ,332 5 ,865

III) - I I t res hw ater  S , I 21 2 , Il lS — —

t \n,L dr om ous 345 3 ,80s 4/
S , ) )t ~~ , l t ( ’ r 65)) 2 , 1 :1(4 —

1)~~~I 4 C  St Il-hill S
I’ l l )  dw a t l ’ C ’  : 4 )  ‘157 —

~, t l ’ m w , C t  o r 33 - ( ( t I  —

l. 4 k - s
C O I I I ’. l , tt l . r 78 443 (41 91
5 .lrlnw ater  171 188 2) :)  23 - 1

i t t  t I Fri’sIt ~~~ter 306 I 22 2  — —

An.Idr’omous 7 235 4/ —

Sal  t~~ - t t l ’ r  7 , 4 ) 4 ( 4 ; 10 ,250 —

L’ MI’ ,Isu rp o f  thi ’ pressure th,,t f is he ry  resourt C’S I mild support under pI ’eS( ’ t l t

,‘nvi ronmental I-ondi t tons , assuming pub) 11’ .11 1 1’ 55 (l I ve 1 Ollment t h l  t ( ’ I I t l t I I  t i ye

h abitat .

U Not eva luated unless required for me”ting fishery needs; stream II,,bit.It l’\

eludes po l lu t ion  abatement and l o w — f l o w  .tugment.It iorl .

Inc la t h- s  ful I I isltl- ry development of .ml 1 w ,h ll ’r s , I I , I S l ’ I I  on l I , l t t 1 C ’ I I  reprodu l- —

j c,dt (Pci l I it Ion  l b - I t  l’~~l ’ ( 4  I , f ishw.iy l ’ C i C t s t  rue tion or dam removal , m i n i m u m
I lows , i t i i t i , C I S I I I C  k i n g  and I i s the rm ’n I l l - I “si-i ) .

4/ C a p a b i l i ty  of Existing Resources , Table 0-28.
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‘l’ABI I- ( 1 — 3 ) )  (Co1 t inued I

Capability: Maxiniu~i
Fish Existing Potential: Additional
Habi tat  Resource Existing Development

B,isin Class 1965 5/ Resource 2,! Potential 2/

E— l 7  S t i ’ ,’.uns
(‘o)  t l w - t t e r  3 ,11)3 5 ,702 —

W armw;t ter 931 5 ,20:: —

Op.’() ing W .it E’  r Opening .1.1 Ic r

supp ly  rose r — supp ly  l os e r —

y o u ’ s  vo i rs  and
p r iv a t e  I akes_,

(‘ oh t ) s , ht l ’ r  02 I 1 ,500 1 ,756 ( II : ;

W , Irmw ,ht er 3,103 -1 ,225 4 ,4444 7 5 ,3(47
T o ta l  Fresl v ,.I I I I.r  7 ,75 (4 16 ,6814 — —

An, Icli-omo us - -10 2 , 44 -1 44 
~/

E- I8  S3r1’ .ijns
W ,hrmwatl.r 1 ,444 -1 53 Li ,77’l ~~~I-ales
Wa rmwater  737 737 10)44 1 ,011

Tt1 t , 1I Fres ( ta- I t e r - 2 ,181 II 7(41 ) — —

Anadromous 588 2,73:1 4/
Sa l  t a t te r  2 , 1113 6 ,478 —

1_ / Me tsui’i- of the pressure tli,it f i s ( a ’ C ’ y  r l ’sl l l i  i l -os t -ould support under prese t
env irollnl ,’ rt ,Cl r’onditions , assuming publ 1 .11 ’ t ’ t’Ss  development to productive
h .t bi I _ it ’

N~t t  eva ) u .tted unl i’ss rl’t l( i l  ri I for meeting f ishery needs ; stream habtt .ht ex —
(CI I I’ S  pol lut Ion abatement and l o w — f l o w  .hugment.It ion,

4/ In ,lud e s fu I I f i S h l - r y  development of .0 I wa te r s , based on C 1, It u r , l  I reproduc-
tion (Pollution abateme,it , fishway I ’o n s t r u l t l o n  or dais removal , m in i m um

l ows , In! t i a I sI l l’  king and fishermen .0-l ess ) .

In c lu des freshwa ter fish in tit i ,, I waters .

2/ Capability of Exis t ing  Resources , Table  0-28.
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‘ l C ~IIl_ It. 1— 3 ( 1  I ( ‘ I I I C II I)

— . ~~~~~~ ‘‘ ~~~~pabiii ty :  ~~— ‘-— --— - .

Fish Existing Maximum Addi tional
Habitat Resource Potential: Development

Ha-in Class - 1965 6/ F~.is ting Resource 1/ - Potential 2/

F — b  St r,’ .tno.
(‘I I I  1 II C f  l - ~~ 29 1)2 —
Ii 1 1 4111 , C I l l ’  I 05 1 1 , 162 (2 , 3:: I 4 ,  —

I , 3°-l 4 /

3 , 7144
(1 )1 1.11 1(49 Opening (t It er

water  SUpI)1y reser—
supply voirs and

r~~i~rvo iri~ j~~~l .~ j es

f all’s
W armw ;tt i .r-  4- 17 9-17 1 ,1116 1 ,121

Total  Fr,151;a,lter (2 , 4427 ) 2 ,1 :18 —

Anadr~mous 35 448-1 4/
Saltw ,Iter 1 379 4 ,033 6 ,632 4/

F—211 Stre;uii s
C0 I 6 W , lt e r  3 3 —

~~-hrmw;It er 170 170 —

Warmw~jtei’ 379 629 - 705
Total F’I- I ’ s l tw , I t l’ r  552 4 4 ( 1 2  —

An,tdromous 202 1 , () 113 4/
Sa l t a , jt pr  226 1,111) —

F — 2 l  S t r e a m s

Col1 ta,1t1 ’1 - 21 21 —

626 4i ’ l2  —

Laic e s
I’i, t l ’ t t l 4 4 , 1t I~i’ 1,0)7 I ,I ) 1 7  — I , 92

Total Fr I ’ s l l w , h t e r  I ,664 I ,IIH(I —

Anadromous l39 027 4/
Salt a - I t  ‘ r 1 ,832 2 , 1 1 4 3 , - l I ) 4/

L’ M,’ .tsl l re o f  the pressure  I h t t  f ishery resources I-Q u I d  support under pt’ I’ s I ’ l I t

environment.C I t omit t ions , -tssum ing publ II’ h - l ess development to produl -t i v e

h.,htt- It -

N0
~ 

, ‘ v . I lu , l t ehj unless requi red for meeting f i shery  nel’ l i s ; st reals habit ,t t

1 :41 lud,’s ~lO1 lut ion , l b , t t C ’ rC lCn t  and l o w — f l o w  augmentation .

4/ lri, -ludes ful I f i she ry  developmen t of .t l  I w , l t l ’ r S , based on n a t u r a l  reproduc-
tion (Po l 1 4 1 1 1  On .sb ,iteme iit , f ishw ay cons t ru c t ion  or d u n  ‘ C ’ r n I h v , l f  , minimum

f l o w s , lrii ti al s t ol king .11111 fishermen I t t  I ’ s s )

11011)11 elI s a t is f a c t i o n  leve l to 1/2 lb.

1 ) 4 1 - I i t i,’s  f r l’S ll s . I t I ’r  f i sh  ill ti ll ,I l a l t e r s .

5/ Pot lut  tol l alt (‘ ‘me ri t

6/ Capability of Exis t ing Resources , Table 0-28.
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s i t  t ’t v  r e q u i r e s  that most , i f  not a l l , s u r f a c e  w a t e r  supp ly sy st e m s
re ceive  c i lemica l  t r t ’a t m en t  w h e t h e r  or not  fishing is permitted . It
does not seem , the r e f o r e , t h a t  a l l  of the t r e a t m e n t  cost associa ted
w i t h  o p e n i n g  r e se rvo i r s  to f i s h i n g  use should  be charged aga ins t  t ha t
act ivity.

Making p r i v a t e l y—owned lakes a v a i l a b l e  fo r  pub l i c  f i s h i n g
151’ would  e n t a i l  a c q u i s i t i o n  of p e r m a n e n t  easements  or purchase of

al l  or a p a r t  of the con t i guous lands in fee simp le . Al l  in a l l ,
however , if it can be accom p l ished , th i s  s t i l l  r ep resen t s  one of th e
l ea s t  expens ive  devices fo r  “ c r eat  ing new ° f i s h e r y  r e sources  to meet
public needs.

Access Facilities. In estimating the amount of access
f a c i l i t i e s  requi red  to . lccommodat c  p r o j e c t e d  demands for  f r e s h — w a t e r
fishing for resident species , a tvp i ci l ” fisherman—access facility
was envisioned — —  one wh i ch could be expected to provide at least
the minimum requirements to meet needs throughout the N o r t i i  A t l a n t i c
Region . There is sufficient flexibility in desi gn to permit nodifi—
c a t ion in accordance with tile many and varied situations under which
this device would be used.

In this basic design , ~~ IO basic unit was a parking area
with frontage on the fishable water area , thus guaranteeing public
access to the shore . The following formula was used to compute de-
sign load in terms of capacity f;tr parking vehicles:

0.8 x fisllerman— davs

DL= - 
26 - - 

x 0.6 = .00369 fisherman—days

2 x 2.5

rhe unit of access was a one acre area capable of providing
parking space for 50 cars w-ith boat t r a i l e r s  or 100 cars onl y .  Each
area would have an access road , boat—launching ramp , and sanitary
facilities. These units could , of course , be of lesser s i ze  or be
combined as necessary , considering the amount of use to which they
would  be s u b j e c t e d .

Using th e above formula the total are:i in acres that would
aI’cornlnodate the  p ro jec t ed  flet ’IiS was determined . To this amount  was
added one more acre per unit to accommodate  the access road and other
f a c i l i t i e s .

Costs of this “typical” park ing facility were estimated to
be as fo l lows :
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Itt ’) II I - 1j ) lt i i  Cost

eravelled parkin~ area  (one a c r e  one foo t  deep)  $ 5 ,uon
Access road (1 ,000 feet by 20 eet , gravelled) 2,(1l )1 )
Boat—launciling ramp (gravelled) 3,019 1

Toilet (pit—t v p -  , frame) two per unit 1 ,1)1 )11

Land clearing and site preparation 2 ,01) 1)

Cont ingenc ies  and eng ineering 5~ 9OO

TOTAL FOR i-~\CN [N I $18 , 000

The e s t i m a t e d  cost of tile land required  was added to t i le
above to obtain the total investment figure . Tills was then Coln p u t e d
as an annual cost , using an amortization rate of 5 1/8 per cen t fo r
50 years. These are minimum costs; additional costs would be re-
quired to provide access strips along stream banks or lake shares or ,
where necessary , to a c q u i r e  r i g h t s  t o  wade t i l e  stream . Ur (/lt 1 ’r costs
wou~ d also accompany more i n t e n s i v e  deve lopmen t s  involv ing  a d d i t i o n a l
or more expensive  b o a t — l a u n c h i n g  ramps , f i s il i n g  p iers , p icn ic  t ab les
e t c .

These recommended access areas should , to the e x t e n t  r, s—
sible , be distributed in accordance with tile following concepts . The
Bureau of Outdoor Recreation publication titled ‘the 11305 ~~u rv ev 4 C f

Outdoor  R e c r e a t i o n  A c t i v i t i e s  s tat e s  tha t  over 2/3 (h8~ ) o f f i~~hin g
activity occurs in the  course of one—day t r i ps .  D i s t ance  is a limi-
t i n g  f a c t o r  in d e t e r m i n i n g  what available resources will receive tile
most use , other things being more or less equal. The recommended
fishery access facilities , there l ore , should be located with regard
f o r  demand d i s t r i b u t i o n  p a t t e r n s .  A l t h o u g h f i s h e r m e n  do not const i -
t u te  as larg e a percentage of the total population in standard M etro-
politan Statistical Areas (SMSA ’s) as elsewhere , the concentration of
population in such are as makes it sa fe  to say that most of t i le  f i sh -
ing demand ori g ina t e s  the re . Fac i l  i t  ies , t h e r e f o r e , should  be dis--
t r i b u t e d  in the fo l lowing  p e r c e n t a g e  p a t t e r n  al -corll i ng to the distance
of the  a v a i l a b l e  resourl -es f rom SMSA c e n t e rs , in so t a r  as p o s s i b l e .
The goal should  a l s o  be , o f cou r se , to a t t e mpt  to provide t u e  rela-
t i v e  abundance  of I i s i l ing  o p p o r t u n i t i e s  in e s s e n t i a l ly t h i s  same pat-
tern . This concept should serve as a guide to i n v e s t m e n t  of a v a i l a b l e
funds , which is wha t  the NAR and other comprehensive studies are
basically all about , anyway.

Relative Demand at Various Distances from I ojrulat ion_Centers

Number  of Miles
5 or less 6 to 10 10 to  25 25 to 50 50 to 100 Over 100

18% 15) ~ 297, 227 12% 4Z
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C r e a t i o n  and Development  of A d d j t i u u 1 i l L a k e — t y p e  F i s i l e r i € ’l ,

Amount  Requi red

In addition to conserva t ion  and development  of e x i s t i n g
resources , so as to realize fully the- jr capability for meeting needs ,
additional opportuni ties f r  lake fis iii ng sllouiu be creat ed ny con-
struction of dams at suitaule locations in basins where needs exist.
Table U — i l  shows  t I l e  estimated surface acreage of impounded waters
required to m e - ct  t h e se  needs in COt I L  bas in  to the extent tIle phy s i o —
grap hy of eac h w i l l  pe rmi t , within each 01 t I l e  time frames of the
stud y .

As mentioned previously, much unused fishery habitat in tile
form of private lakes and water supp ly reservoirs presently exists.
If tIle - fishing public continues to be denied tile use of these
fistieries , then construction of more impoundments would be advanta-
geous , but undoubtedly this is the most expensive of th e solutions.

Construction , that is , investments in construction should
be in accord with th e fishing oppor tunity demand pattern in relation
to s:’lsA ’s , as previously discussed in connection with establishment
of access sites .

I’able 0—3 1 also contains b e n e f i t  f i gures in terui s of addi-
tional man—days of fishing opportunity resulting from impoundment
construction . Illebe are potential benefits which could only be
realized if , in addition to tile construction of the lakes , tili- re were
commensurate effort t o  develop and manage tile fisheries . Losses in
fisiling opportunity and impact upon wildlife resources due to inunda—
t lo: l  of existing habitat have not been evaluated at this point. It
has oeen assumed th at , in the course of more detailed p lann ing, any
suelt losses would be m i t i gated to a degree whicti would render them
insignificant. Any “either or ’ situations , of course w-m~ld have t I C
be decided upon the basis of tue paramount needs or desires of tile
people involved.

Development for Optimum Use

Access. As ment ioned  in the p r e c e d i n g  pa rag rap h , d~~,e lop—
ment and management will be essential to realizing tht- full potential
01 reservoir f i s i i e r ie - s .  Provisions for adequate parking Ire-a for
cars and boat trailers , together w i t h  cons t ruc t ion  of boat—launching
ramps , are fundamental measures in development.

F i s t i  A t t r a c t o r s .  Under  ce r t a in  cond i t i ons  or In ce r ta in
situations , fish attractors can improve fishing , p a r t i c u l a r ly in th e
case of warm—water fisheries. Details of design , location , and tile
L’ipe of cons t ruc t i on  and m a t e r i a l s  to be used wi l l  need to be worked
out .  iii t h e course ut detailed pr oject planning. Cost. is estimated to
De an average of SlO0 per unit whicu , On tile basis of  pa st. exper ience ,
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appears reasonable . As a rule of thumb , the number required to
achieve s a t i s f a c t o r y  resu l t s  averages about one attractor for each
60 surface acres of water surface. It is estimated that these de-
vices will provide sufficiently better fishing success so as to in-
crease annual use of the fishery by 30 to 40 fisherman—days per unit
(For the purpose of th is repor t , the number was set at 33 —— three
units  per 100 fisherman days). On the basis of better quality
angling (improved success ratio) attributable to these devices , the
add itional  use was assigned a value of $1.50 per day .

Fish ing Piers. In a somewhat similar manne r , f ish ing piers
located at strateg ic po in ts around the lake shore will prov ide h igher
quality recreation and a t t r a c t  add i t iona l  f i sh ing  use. It is estima-
ted that such additional use will average 4,500 man—days annually per
pier. On the basis of improved recreational quality , these additional
fisherman—days can be assigned a unit value of $4.00 for trout fisiling
and $3.00 for warm—water angling .

These piers will cost $45,000 each for initial construction .
Amortized over a 50—year period at the rate of 5 1/8 percent (as has
been done in connection wi th  de te rmina t ion  of the annual costs of all
investments mentioned in this report), th is  amounts to an annual cost
of $2 ,500 per pier. Added to this would he the amount of $1,500 to
cover annual costs of operation , maintenance , and replacement. Total
annual costs , therefore , are estimated to be $4,000.

Zoning. There are many conflicting uses of reservoir areas
which interfere with development of the maximum potential fishing—use .
Water—based recreation such as power boating , water skiing and , to a
lesser extent , swimming frequently limits tile use of waters for fish-
ing . It is , therefore , essential that adequate balance be maintained
between the various water uses to insure maximum overall use . Zoning
of portions of each reservoir that has a satisfactory fishery to con-
trol power boating and skiing is essential.

Legislative Constraints

It should be mentioned that where fishery benefits justify
the cost of a project either for single or multi p le—purpose use , then
such projects should be considered for authorization . This is
especially needed for upstream impoundments constructed by tile Soil
Conservation Service .

Under existing Federal law and policy , however , it is un-
likely that many of these reservoirs would be considered justified for
construction with Federal funds solely on the basis of fish and wild-
life values . In view of tile recreational needs to be met and the eco-
nomic benefits which could accrue from increased fishing activity in
the basins , it is hoped tilat the attention of tile [ongr~’ss will  be
d i r e c t e d  toward this  s i t u a t i o n  at such t ime  as it may be considering
imp lementa t ion  of p ro jec t s  in the N o r t h  At lant ic  Reg ion .
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Improvement of Stream Fisheries

General Discussion

I’rincipall y, increased stream habitat can be accomp lished
thr oug h two alternatives. These alternatives are low—flow augmenta-
tion and pollution abatement. The quantity of Ilabitat required is
the i m p o r t a n t prerequisite , so that these alternatives can be used
singularl y or in combination to produ ce the desired effect. The
quantity of stream habitat required  to meet tile needs of the stream
f i s h e r m a n  is shown in Table 0—3 1.

The cost of obtaining the desired effect by p o l l u t i o n
abatement would vary in each individual area , depending upon the
pollutant and the required treatment costs. The cost of low-flow
augmentation will depend upon the cost of creating storage and
control for the amount of water required.

Minimum Flow Requirements

Establishment of an effective level of instantaneous mini-
mum flow —— a biological floor , so to speak —— is essential to main-
tenance of satisfactory stream fisheries , even thoug h under normal
conditions this level of flow would in most cases occur infrequent lv .
In a stud y of the scope and intensity of ti l is North Atlantic Reg ional
und ertaking , only a very broad ind ica t ion  of what these flows should
be can be attempted. In the case of tile Connecticut River , the
Technical Committee for Connecticut River Fisheries (comprised oil
representatives from the States of Connecticut , Massachusetts , New
Hampsh ire , and Vermont and from the United States Fish and W ildlife
Service and the National Marine Fisheries Service) has recommended
t h a t  t i le  f low pas t  the main stem dams shou ld  be not  less than  .25
cubic  f ee t  per second per  square mi le of d ra inage  ar e a .  Because of
s imi la r  d ra inage  and rainfall distribution patterns compared w i t h
other rive r basins in the northeastern portion of ti le NAR , it is
reasonable to conclude that this figure represents the order of
magnitude of the i n s t a n t a n e o u s  m i n i m u m  f l o w  r e q u i r e d  in that section .
Conditions in tile southerni:ost Sub—regions indicate on t h e same basis
t h a t  the  i n s t a n t a n e o u s  min imum f low t o  he m a i n t a i n e d  fo r  streams in
t h i t - i r  basins would be on the o rde r  of .20 c u b i c  fe et  per square mile
If drainage area.

As a pre liminary estimate , therefore , minimul flows in tile
above csm q u a n t i t i te s  or n a t u ra l  f l ow c o n d i t i o n s , whichever  may be
hig her , can be considered a prere quisite to maintaining satisfactor y
fish habitat. These flows must also have adequate temperature and
oxygen levels and be of adequate quality in other respects , acc ording
to tile kind of fishery they support.

In orde r to achieve low— f low benefits for cold—water stream
fisheries , the temperature of the augmentation flow should range
between 550 and 70 ° F. Where spawning and r e a r i n g  h a b i t a t  is  invo lved ,
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the dissolved oxygen level should not be less than 7 ing ..’li ter . The stor-
age reservoir for augmentation flows should be constructed with multi-
level or bot tom outlet , to facilitate maintenance of the desired
habi tat conditions in the stream.

In order to achieve warm—water low—flow augmentation bene-
f i ts , a minimum instantaneous release having a temperature range of
60° — 80° F. will be required . These should have a 0.0. level of 5
mg/liter. A multip le—level of surface release could produce the de-
sired benefit.

Water Quality Con trol

Many miles of stream habitat in the North Atlantic Reg ion
are pollu ted to the extent that water quality is unsuited for game
fishes. In areas where water pollution is a factor limiting f i s h e r y
resources and/or the use made of these resources , wa ter quality should
be improved . This could provide bo th increased quaiity and quantity
of f ishery  habi tat . Increased suppl ies of spor t f ishery resour ces
prod uced in this  habi tat w i l l  hel p in mee t ing the needs of the stream
fisherman . Fishery benef it s w i l l , th e r e f o r e , result.

Gen e r a l ly speaking , water (follo.~’ing treatment) should have
a dissolved oxygen leve l adequate for the type of fishery involved for
main ta in ing  des irable  game f i s h  popula tions. The minimum level of
dissolved oxygen to support a warm—water stream biota capab le of pro-
viding attractive sport—fishing opportunities is considered to be 5
mg/liter and lot a cold—water hiota , 6 mg/li ter , with 7 mg/liter re-
qu ired in reaches used by trout for spawning . Provisions for low— f low
augmentation (after maximum possible BOD reduction at the source)
should be adequate to b r i n g  d isso lved  oxygen to the respe ct ive levels
s t a t e d  above in reaches o the rwise  s u i t a b le  as either warm—water or cold—
wate r  game- f i sh  h a b i t a t .

~) t h e r  ~leasures fo r  Mee t ing  Sp o r t — F i s h i n g  Needs

As m e n t i o n e d  in the p r e c e d i n g  C h a p t e r  t i t l e d  “Problems , and
Possib le S o l u t i o n s ” , t he re  are o the r  measu re s  a v a i l a b l e  for  m e e t i n g
needs which  cannot be s a t i s f i e d  th roug h the fo rego ing  p lan e l e m e n t s .
These o the r  measures  become impor t an t  where  i t  appears  u n l i k e ly  t h a t
needs can be s a t i s f i e d  because of lack of h a b i t a t .  These inc lude
conve rs ion and sa t i s f y ing  demand in nearb y basins .

Convers ion may be defined as substituting one fishery
experience with another that is thoug h t similar in desirabilit y .
Thu~., cold—wa ter pond fishing may be substituted for cold—water stream
fishing uri d warm—water lake fishing for warm—water stream fishing .
Also , as mentioned in the status section ol the report , certain cold—
Water ‘ o’.es c-an be considered “marg i n a l ”  habi ta t and , th e r e f o r e , may
be c~ s1~Jed an combina t ion  lakes w h i c h  can s u p p o r t  w a r m — w a t e r  and
r ’~~~~-wate r  f i s h e r i e s .
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Satisf ying the demand in anothe r basin is also possible.
Two requirements , however , must be satisfied. First , an adequate
resource supply must be available in the second basin , and second ,
this basin must be located within a reasonable distance from that in
which tile demand exists. Fishermen are willing to travel a certain
distance for a desirable fishing experience . This distance factor
has been established , as discussed in the foregoing se-tion in this
Chapter titled Conservation and Development of Existir~g~~ esour ces
0n—goin~ Programs Augmented, Access Facilities. Generally stated ,
the closer the supp ly to the demand —— the higher the active parti-
cipation .

It  is realized that incorporation of the ab ove—mentioned
solutions may result in certain adverse effects. Where transfer to
another basin is listed as an alternative , this choice could result
in a certain economic loss to the basin where the demand originated.
The choice of conversion could result in loss of stream type habitat
to lake type habitat. The effect would be to have a landscape
dotted with impoundments with a paucity of flowing streams .

A decision must be made when filling unsatisfied demand as
to what alternative to adopt or what mix would be desirable . For
planning purposes in this study , we have assumed S~ISA ’s as the cen-
tral market areas. From these areas , fishermen distribution patterns
were evaluated. Based on these fishermen distribution patterns ,
however , a certain percentage of the demand would not or could not
travel beyond certain distances. If these latter fishermen , the re-
for e , cannot find suitable fishing opportunity within their range of
trave l limitations , they will constitute an unsatisfied demand , By
using othe r solutions , howev er , even these fishermen can be satisfied.

These solu t ions include f i s h — f o r — f u n  programs , where  e i t h e r
the fish are not actually removed or a low liCvit is set . Other
possibilities include lowering the creel limit (physical) or lowering
the satisfaction level (psychological). Increased use could also be
made of the lower tidal sections of rivers , where certain fresh—water
species occur.

Another alternative is to greatly increase present stocking
rates for trout and other cold—water specie s, and to either salvage
warm—water fish or raise channel catfish , carp, etc. for stocking .
These stocked fishery resources w i l l  support what is known as a put—
a n d — t a k e  f i s h e r y .  The potential benefits and economics of such an
a l t e rna t i ve  appear very promising as the fo l lowing  pa rag rap hs show .

I t  costs a p p r o x i m a t e l y $1.50 per pound to raise and d i s t r i--
bute catchable—sized trout. Maintaining a harvest rate of 50 percent
and a satisfaction leve l of one—half pound of trout to satisfy a
fisherman—day , therefore , would cost $1.50 a day . A cold—water trout
fisherman , however , is willing to pay a minimum of $3.00 a day . So
it would cost $1.50 to gain a benefit of $3.00, or a benefit—cost
ratio of 2:1.
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It is estimated that a pound of catciiable—sized channel
catfish will cost $.80 to raise and distribute . Assuming a harvest
rate of 50 percent and a satisfaction level of 1 lb. to sa t i s f y a
fisherman—day , it would cost $1.60 to stock the required weight of
fish. A warm—water fisherman is willing to pay $2.00 a day . It
w ill , therefore , cost $1.60 to gain a benefit of $2.00 or a B:C ratio
of 1.3:1.

A combination of these stocking programs would prove very
b e n e f i c i al , p a r t i c u l a r ly w i t h i n  an u rban  a rea .  Almost any body of
w at e r  t h a t  could  suppor t  f i sh  could be s t ocked .  Trout  could be
s tocked  d u r i n g  the  cooler months  of the sp r ing  and f a l l , wi th  channel
catfish supp lying the recreation during the warmer summer period .

These same waters could be stocked on a put—and—take basis
w i t h  o t h e r  wa r m — w a t e r  f i s h  t h a t  could he sa lvaged f rom o the r  waters .
Examp les of such waters where salvage operations appear practicab le
would be closed water supp ly reservoirs , inaccessible or remote water
areas , waters that are overpopulated with resultant stunted fish or
having unfavorable species composition , or even polluted waters
which  ca r ry  fish populations . (Raising channe l catfish in the cooler
regions of the WAR presents problems because of poor fish growth dur-
ing the winter; so perhaps these fish could be raised in the cooling
ponds of thermal generating plants).

By us ing  the above alternative solutions , the present
f ishery hab itat could support increased fishing pressure. In addi-
tion to these alternative solutions , increased publ ic access f or
fishing will be required to provide for the anticipated increased
pressure . This public access can either be newly created or in-
creased by expanding existing facilities.

In order to meet tile needs of the fisherman , many of the
above solutions were adopted in the fish p lan. These alternatives
can be seen in reviewing the individual basin p lans shown in Table
0-3 1.

RECREATIONAL F I S H E R I E S  —- AN ADROMOUS

Conse rva ti on and Develop men t of Exis ting Resources

General Discussion

Because of tile high value of anadromous species to both
sport and commercial fishermen , a major goal of this study was to
evaluate the potential to re—establish runs of anadromous fish in
those r ivers  t h a t  p rev ious ly suppor ted  si g n i f i c a n t  runs of these
spec  i c ’ S.

The development potential of the anadromous fishery was
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estimated by use of the following procedure . Because of the presen-
tly li mited spawning oppor tunit ies for anadromous species in the
Nor th Atlantic Region , futu re potenti al fishery popu lations that
could be expected from restored use of the rivers ’ productive nursery
and spawning habitat were estimated. This was accomp lished by a
p r o p o r t i o n  using the Penobscot , Connecticut , and Hudson drainage
areas as the knowns . In these rivers , preliminary studies of poten-
tial anadromous fish habitat had been made . The development poten-
tials (capabilities), which are shown in Table 0—30 , were projected
f rom these .

It should be pointed out that although f ull development of
the anadromous fishery supp ly potent ial may not be required for
meet ing the demand of the sport fisherman , the surplus supp ly can be
harves ted  by the commercia l  f isherman . A measure of this source of
supply has been computed for the developmer1t potential estimate of
the commer cial f i sh  supp ly.

As mentioned above , the development potential of re—estab-
lishing an anadromous fishery was based on natural production for the
purpose of this report. Natural production is dependent upon the
amount of productive habitat available.

Certain alternative solutions are availab le for meeting
needs in excess of the natural productive capability. These solu-
tions mainly include fish stocking and habitat improvement. Spawning
and nursery habitat , especially, can be improved both in quantity and
quality. This improvement can be accomp lished by low—flow augmenta-
tion , gravel cleaning, and construction of spawning channels . Addi-
tional fishery management techniques that increase the managed spec-
ies ’ food supply and/or decrease predation on these species will be
benefic ial.

Unrestricted access by migrating fish to nursery and spawn-
ing hatitat is required in order to realize the development potential.
This will involve alleviation of pollution , incorpora tion of f ish
passage facilities , and removal or breaching of obsolete dams.

Pollution is the primary limiting fac tor in elimina ting and
reducing anadromous runs in certain rivers . Pollution abatemen t in
these rivers should , therefore , receive the highest priority.

In addition to pollution , there are physical barriers to
fish migration in many of the above rivers . Most of these barriers
are in the form of dams~. Fish passage facilities are , therefore ,
needed to allow fish to pass these obstructions .

On—going Programs —— State and Federal

The on—going programs are essentially the same as those
mentioned prev iously under “Recreational Fisheries —— Resident ,” and
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there fore , will not be repeated here . In addition to these programs ,
a major effort is being made to construct fish passage facilities.
These f ish passage facilities enable the fish to negotiate barriers
that are presently hindering their upstream migration.

Because of the present high priority program fo r anadromous
f ish restoration , it was generally assumed that one—half of the capa-
bility could be achieved within the projected time frame . The ef-
fects of the on—going state and federal program f or increasing the
supply of anadromous fish were shown in Table 0—28.

On-going Programs -- Augmented

Introduction. The augmented program represents a stepped--
up imp lementation of devices now being provided by on—going programs
to provide for the spor t fishery demand . The effect of this program
was shown in Table 0—29. That table also showed the effects of
transferring demands between basins . This aspect will be covered in
grea ter detail in the sec tion tit led “Fisherman Access Facilities”
in this section .

Fish Passage Facilities. The construction of fish passage
facilities in particular is a program element that warrants augmenta-
tion. The estimated cost of fish passage fac ili ties was de termined
by the following method. The number and respective heights of dams
requiring fish passage fac ilities were abs tracted from published
material. A rough estimate of probable cos t was supplied by our
eng ineers —— $6 ,000 per vertical foot for concrete facilities con-
structed at low head dams , and $10 ,000 per foo t for high dams . Annual
maintenance cos ts f or any properly des igned facility should be some-
thing less than one per cent of the initial cost.

It should be pointed out that these estimates are probably
minimum figures. The cost of providing cofferdams to divert river
flows during the construction phase of building fish ladders and the
associa ted cos ts of providing fish attraction flows and collection
facilities could raise estimates by 50 per cent.

Many of the dams , however , are licensed by the Federal Power
Commiss ion , and it is expe cted in such instances that each li censee
will bear the cost of fish passage devices at his dam or dams . With
the advent of more economical power , many of these hydro—projec ts may
be abandoned and can be removed or the dams breached.

The estimated cost for construction of fish—passage facili-
ties on rivers having anadroinous fisheries potential , by basin , is as
follows :
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$$ Cost $$ Cost
Basin (in millions) Basin (in millions)

A—i 0.5 B—6 3.5
A—2 1.0 B—7 4.0
A—3 5.Oi1’ B—8 21.0
A—4 2.011 B—lO 0.7
A—5 2.8 E—l7 3.0

The above information is an order of magnitude estimate for
devices to permit fishes to pass present obstructions both going up-
stream and down , opening the major por tion of each river ’s productive
nursery and spawning areas. Future construction that obstructs fish
passage will require that such devices be made a part of the struc-
tural design from its inception . It is possible —— and quite prob-
able —— that increased hatchery f ish , particularly the Atlantic sal-
mon , may reduce dependence upon natural spawning beds , but fish—
passage devices will still be necessary from the standpoint of pro-
viding maximum distribution of opportunities to ang le for the
anadromous species and to facilitate downstream migration .

Fisherman Access Facilities. In addition to successful re-
es tablishment of anadromous fisheries , oppor tunity must be given to
the sport fisherman to harvest these resources —— he must have ac-
cess to them. The estimated amount of anadromous fishery access has
been developed by the same methodology as described previously for
resident fresh—water fisheries. The location of these access facili -
ties would depend , of course , upon where and when the fisheries were
restored . For American shad , access points should primari ly be loca-
ted downstream from dams and obstructions or channel restrictions
(constrictions) that serve to concentrate the fish , For salmon , ac-
cess should be at those pools which will provide fishing opportuni—~
ties. Access facilities for white perch and striped bass f ishermen
should be concentrated along the lower sections of the rivers . These
access facilities should be distributed outward from the market area ,
primar ily SMSA’s, in the same proportion as fishermen—distribution
patterns .

The specialized nature of anadromous fishing means that
peop le will be willing to travel farther to pursue this sport. The
demand was , therefore , distributed by overnight recreation trips ,
This demand was distributed to those rivers having the greatest
fishery potential and most likelihood of restoration being successful.

The intensity of fishing demand at various distances from a
given point of fishermen origin is shown by the following tabulation
taken fr om the afor ement ioned publication entitled The 1965 Survey of
Outdoor Recreation Activities.

1/ Not included in the plan. 
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Percent Distribut ion by Miles

50 or less 50 to 100 100 to 250 250 to 500 500 or more

37% 27% 28% 7% 1%

The above fisherman—distribution figures show the import-
ance of reestablishing anadromous fisheries within reasonable proxim-
ity to the demand or market area. The farther away the fishery from
this area , the lower the anticipated demand . If, for examp le , we
wish to satisf y a given demand with resources present in a basin
located over 50 mi les from the marke t area , two alternatives are
available . We could either meet 37 percent of the demand in the
basin of origin or have a corresponding percentage which remains as
an unsatisfied demand.

Transfer be tween Basins

As mentioned in the previous Chapter of this Appendix ,
“Problems , and Possible Solutions”, it is some times des irable to
transfer demands . These demands could be transferred in some degree
to nearby bas ins where a greater likelihood of achieving successful
resource re—establishment is predicted. Based upon the above fisher-
man—distribu tion patterns , the proportion of the demand that would
travel was transferred . The tables for the plan on sportfish under
the anadromous fish habitat class , therefore , dep ict two steps.
(See Tables 0—29 and 0—31). Step one is before demand distribution .
while s tep two shows effec ts of transferring this demand insofar as
seems prac ticab le , to other basins.

RECREATIONAL FISHERIES -— SALT—WATER

Conservation and Development of Exis t ing Resources

On—going Programs —— State and Federal

On—going f ishery development programs mainly include pro-
viding public access facilities for fishing . Fishery research is
also receiving emphasis. Habitat improvement — principally arti-
ficial reef construction — is a further example of an on—going pro-
gram. The effe cts of on—going programs to provide fishermen access
facilities were shown in Table 0—28.

On—going Programs —— Augmented

The e f fec ts of augmented programs to conserve and develop
existing salt—water resources in order to meet future sport fishing
needs were shown in Table 0—29. That table showed the effect of
increased access development.
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Salt—water sport fishermen require additional facilities
in addition to the aforementioned basic access requirements. This
activity requires land space adjacent to or extending over fishable
marine or estuarine waters in the form of piers , jetties , rock out-
crops , br idges , etc. The preferable facility would be the fishing
p ier , so the quantity of these required was estimated .

Fishing p iers would be located at each salt—water fishing
access area. Each should have a fishable length of 500 feet or a
combination that totals 500 feet. Examp les : one f i sh ing p ier 10
feet wide for 500 feet or two 250—foot long piers. Because of ex-
treme tidal f luc tuations and problems of icing in vicinity of es-
tuaries , f ishing piers were not suggested in sub—reg ion A and basin
B—6 .

The following data were used to comp ute the des ign load or
fishing capacity (man—days) of a fishing pier (or comparable struc-
ture):

184 — Day s in Fishing season (May 1 — October 31)

500 — Fishable length (feet)

56 — Number weekend days and hol idays

128 — Number of week days

— 1 fisherman per 10 feet 

— Turnover rate (3 fishermen per day)

50 — Fishermen maximum at one time

X3

150 — Fishermen per day (weekends & holidays)

38 — Fishermen per day (weekdays — 25% of weekend)

8,400 — Fisherman—days on weekends (56 X 150)

4,860 — Fisherman—days on weekdays (128 X 38)

13,260 — Total fishe rman—days

27 — Fisherman—days per foot of length.

The estimated construction cost for a typical fish ing
pier —— a wooden deck 10 fee t wide , suppor ted by wooden p ilings and
extending at least 500 fee t over water four  feet  or more in depth ——
was $75 ,000 , or approximatel y $150 pe r linear foot .
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Although fishing—pier footage requirements were suggested ,
the previously mentioned alternative facilities could possib ly serve
the same purpose . Jetties could be improved with a hand rail and be
smooth—capped to provide better footing. Use and modification of
ex is ting fac i lities , as well as making multiple—purpose use of
future facilit ies , would appear to be less cos t ly than pier construc-
tion.

Shore and surf fishing activities require additional land
incorporated with the basic parking area. Facility development for
this activity can also be used as an alternative to the aforemen-
tioned pier fishing—facilities. A proper mix of shore and pier
facilit ies , however , based on demand , would offer the most desirable
development. The 1965 National Survey of Fishing and Hunting shows
that approximately 32 percent of the salt—water sport fishermen of
the Atlantic coast participate in surf fishing. Thus , an ideal mix
to meet salt—water sport—fishing needs might be 58 percent of pro-
posed pier requirements and 32 percent of shore and surf fishing
requirements. These were the percentages that were utilized to de-
rive the quantity of facilities shown in Tables 0—29 and 0—31.

The land area requirement for surf fishing was estimated ,
based on the following information . The estimated number of square
feet of beach per man—day , 200 t imes 1,000 , represents the size of
the unit —— 200 ,000 square feet , or approximately 4.6 acres. A
turnover rate of 2 fishermen per day was used to arrive at 2,300
a res required per 1,000 man—days.

SUMMARY -- PLAN FOR RECREATIONAL FISHERIES
Orientation

To clarify what follows, it is suggested that the reader
refer back to Table 0—28. Taking Basin A—i for example, it will be
seen that no needs are indicated for any of the “Type of Use and
Resource” categories except “Anadromous ”. In other words , demands
anticipated by the years 1980, 2000 , and 2020 can be met by the in--
creased capabilities of all resources anticipated as a result of on-
going programs except in the case of anadromous fisheries .

Going now to Table 0—29 , it will be seen that the needs for
anadromous fisheries have been brought forward from Table 0—28 ——
i.e., 39 ,000 (1980), 45 ,000 (2000), and 53 ,000 (2020). What is said
in Table 0—29 is that although under on—going programs for anadromous
fishes no improvements are anticipated for A—i within the time frame
1965 through 2020 , augmentation of the types of programs now going on
so as to make them applicable to A—l could result in increase cap-
ability of the anadroinous fisheries resource so as to provide fishing
opportunities to the extent of 25,000 man—days by 1980, 29 ,000 by 2000 ,
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and 34 ,000 by 2020. Wei ghed against  tile t o t a l  a n t i c i p a t e d  demand in
A—I , this would s t i l l  leave and u n s a t i s f i e d  demand —— a need —— for
14 ,000 man—day s by 1980 , 16 ,000 by the year 2000 , and 19 ,000 by 2020.
It is prac t icable , however , for  these remain ing  needs to be s a t i s f i e d
through opport unities for angling which exist or will be developed in
other nearby basins —— fisheries which are available within the con-
straints imposed by distances fishermen are willing to go.

As far as the anticipa ted supp ly is concerned , there will
be , as shown in Table 0—29 , no unsatisfied demand for opportunities
to f i sh  for  anadromous game fishes in Basin A— l.  The anticipated
adequacy of supply is based upon two elements of the fish and wild-
life plan : (1) augmentation of on—going programs for anadromous fisher-
ies restoration so as to develop f ull resource capability in Basin A—l
within the designated time frame and (2) transfer of the remaining de-
mand to be satisfied by fishing opportunities provided by the anadro-
mous fishery resources of nearby.

The f a c t  that  supp ly is adequate , however , does not mean i t
is going to be available to the f isherman . Thus , a t h i rd  element
must be introduced into the plan —— provisions for access to the
fishery habitat . This element app lies both to the use developed
within Basin A—l and that which is considered transferrable to nearby
basins , as recognized in Table 0—31. In that Table , figures for
Basin A—i in acres represent the amount of lands which should be ac-
quired in fee simple or permanent easement to provide access to
fully take care of the demand for anadromous fishery resources in
A-i. It does not appear likely , however , that the supply in A— l
will be capable of supporting more than 25,000 man—days in 1980,
4,000 mor e by 2000 , and 5 ,000 more by 2020. An adjustment is made ,
therefore , in the Table headed “Sub—reg ion A , Plan II” , bring ing the
recommended acquisition in Basin A—i into line with anticipated re-
source capability and increasing the recommended acquisition in near-
by basins to take care of the overflow demand from Basin A—i.

Taking a somewhat more complicated examp le , such as Basin
B—8 , and the category “Cold—water Streams”, Table 0—29 shows that no
augmentation of ongoing programs in included in the plan. There will
be deficits in resource capability to meet demands amounting to totals
of 351,000 man—days in 1980, 701,000 by the year 2000 , and 1,122 ,000
by 2020.

Table 0—31 Basin 8, under Access Requirements, says that
52 acres of access to cold—water streams should be acquired by 1980,
another 52 by 2000 , and 62 more by 2020. This would take care of the
incremen tal, demand increases. Under Fresh—wateL~~~~~~~~~

e uiremen ts ,
Table 0—31 for B—8 says that 2,600 acres of polluted cold—water stream
habitat needs to be cleaned up by 1980 , through abatement at the
sources and/or stream flow augmentation . Likewise , water quality
should be raised to a satisfactory level in another 2,600 acres of
cold—water streams by the year 2000 and in 3,600 more by 2020. These
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actions will provide a resource base capable of meeting the incre-
mental increases in needs for c o l d — w a t e r  s t r e a m — f i s h i ng  opportuni-
ties by 1980 , 2000 , and 2020. The two actions , (1) acquiring access
and (2) improving water quality to improve the capability of cold—
water stream fishery resources , for all practical purposes be con-
sidered as a single element of the fish and wildlife plan in this
example . This relationshi p holds true for most of the recommended
actions.

Fishery elements of the plan def er imp lementation of selec-
ted solutions to meet needs recognized as existing in the base year ,
1965 , until the year 1980 to allow suff icien t time for plans to be
acted upon . Highest priority actions —— where needs are most acute—— should be accomp lished at the earliest possible date .

Needs which appear in Table 0—31 in parenthesis (or
brackets) represent those which it appears impossible to satisfy
within a given basin . It may be , however , that they can be satis—
fied by transfer to other basins (within the limitations of travel-
ling distance), as in the firs t example given above , where a surp lus
of fishing opportunity exists. These demands might also be satis-
fied within the basin where they occur provided f ishermen are will ing
to convert from one fishing category which they may have consistently
favored in the past to another which might provide equal enjoyment.
Addi tional solutions are suggested throughout Table 0—31 where ap-
propriate. All were discussed earlier in a general way in the chap-
ter on problems and possible solutions .

In that part of the p lan labeled Par t II , unsatisfied de-
mands (needs) have been considered met , to the extent possible
through out—of—basin transfer in accordance with known fisherman-
distribution patterns. Remaining needs were satisfied in most in-
stances by other , add itional solutions (as a necessary part of the
plan , these cannot be cons idered “alternative ” measures). Needs for
recrea tion related to anadromous f ishe ries we re transferr ed fr om
basins lacking such resources or potential for development to those
in which anadromous fish runs already exist or where the re was sig-
nificant potential for development.

Summary Tab les —— Recrea tional Fisheries Plan

Attachment 0—3 at the end of this Appendix presents a re-
capitulation of the various elements of the plan for meeting recrea—
tional fishery needs , by basin and by Sub—reg ion . These elements are
quantified (and their impacts on meeting needs are quantified) in
Table 0—31 , by basin and by Sub—region , for each of the bench mark
years ; 1980, 2000 , and 2020. For each Sub—region there is a part of
Table 0—31 , labelled Plan II , which covers the diversion of unsatis--
fied fishing demand from the basin in which it originates to other
basins and Sub—regions where it can be met , to the extent such oppor-
tunities are available within known trave l limitations . Table 0—32
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brin gI-~ into focus the impact of a l l  elements  of the plan for sport
fisheries conservation and development , def ining the extent to which
unsatisfied demand (needs) will remain .

COMMERC I AL FISHERIES

Conservation and Development of Exis t ing  Resources

On—going Programs — State and Federal

Many of the on—going f i shery  program s are d i rec ted  toward
increasing or maintaining the potentials of marine resources to pro-
duce food and industrial products. These programs include biological
research to obtain essential information on commercially important
species of animals and plants , economic studies to develop da ta which
will be of assistance to commercial fishermen , and exper imen tal and
exp loratory work to develop and test new gear and find new sources
of supp ly. The National Marine Fisheries Service , part of the
National Oceanic and Atmospheric Administration , makes ava ilab le to
the fishing indus t ry a grad ing and inspec tion program whereb y the
f isherman , if he so desires , can monitor the quality of his f ish and
f i sh  products , thus improving publ ic  acceptance and tending to in—
crease the use of these i tems . Toward this end also , a s t a f f  of
marke t ing  special ists  and home economists is maintained to provide
services which will help to stimulate demand . A fish protein concen-
trate (FPC) has been developed , providing the means of supplementing
the protein—deficient diets which p lague peop le in many parts of the
world as well as making use of fish species which are abundant but
not popular  as items to be boug ht at the market. Other programs have
been established to assist the f i sh ing  indus t ry to modernize and in
othe r ways improve the efficiency of th e fishing flee t.

State programs having to do with c~rnmercial fisheries vary
widely from state to state , as might be expected from the variety of
conditions and fishery resources along the Atlantic Coast from Maine
to North Carolina. The general objectives , however , are much the
same as those of the Federal programs , name l y ,  conserve and develop
the resources and to aid the indus t ry  in both the harvest ing and
marketing of its products.

It is estimated that these on—going programs , assuming that
they are continued at their present levels of scope and funding , w i ll
enable the present capability of the estuarine—dependent commercial
resources for meeting human needs to be maintained during the period
from now until the year 2020. In other words , if trends in recent
years are valid criteria , the on—going programs of Federal and State
governments will be doing well to hold the line against the many
competing and otherwise adverse factors. A quantification of the
supp ly capability referred to will be found in Table 0—33 (these
figures also appeared earlier in this appendix in Table 0—18). It is
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TABLE 0-33
ESTUARINE-DEPENDENT COMMERCIAL FiSHERY RESOURCE CAPABILITY

(Thousands of pounds)

Average Annua l Sustained Harvest ~~~~~~~~~~~

Type of Potential Under Potential With
Sub-Region Resource On-going Programs Augmented Programs

A Edible Finfish 38() 8,787
Iridus. Finfish 4,659 1-1 ,773
Shellfish 6,1)98 12,3:16
Seaworms 2 , 264 -1 ,762

B Edible Finfish 21 ,117 28,762
Indus . Finfish 10,971 3~~,324
Shellfish 11 ,482 59,520
Seaworms 114 240

C Edible Firifish l8,-1H-1 54,199
Indus . Finfish 45,246 289,16))
Shellfish 15 ,068 39,25i~

D Edible Finfis;i 26 ,070 81 ,41)8
Indus . Finflsh 181 ,3010 847,222
Shellfish 9,396 48,233

E&F Edible Finfish 103,230 105,000
Indus . Fin fi s~i 2 1> , 00u 2’-IO , 00(1
Shellfish 105 , 000 107, 000

TOTAL Edible Finfish 169 ,201 278,156
NAR Industrial Finfish 482,216 1 , 130,479

Shellfisa 1-17 ,0.14 266,347
Seaworms 2 , 378 5 , 002
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considered that , stated very simply, the productivity of the es—
tuarine environment at this time reflects present conditions of
wa ter quality control, other management aspects , and existing law and
policy regarding their use , although perhaps it would be more accu-
rate to say the laws and policies which have prevailed until very
recent times.

On—going Program s — Augmented

There is nothing wrong with the on—going programs of today
or with many of the new laws now on the books or those which give
promise of being passed in the near future . The real shortcomings
have to do with magnitude and scope and comprehensiveness . They do
not represent all that should be done but taken as a whole , they are
attacking a great many of the high priority problems . These problems
are of suff ic ient impor tance to mankind —— to the peop le of the
United States —— that they warrant receiving a much greater invest-
ment of pub lic funds than has been the case in the past.

The development potential of the estuarine—dependent com-
mercial fishery resources under adequate augmentation of on—going
programs was estimated with reference to maximum historical catch
records , using these as indica tors of the supply potential. Yearly
harvest records of certain importan t commercial species were used as
indices. Index species were compared to the total present harves t by
a proportion and from this , development capabilities were derived and
future supply capab ility projected. The results are shown in Table
0—33.

Under an augmented on—going program , it will be possible
to meet the needs which otherwise would be expected in Sub—reg ions A
through D by the year 2000 and thereafter , ex cep t for edible f inf ish
needed in Sub-region B. Sub—reg ions E and F would still have large
needs for ed ible f inf ish and shellf ish , in spite of the accomp lish-
ments anticipated from the augmented programs , it is believed that
industrial finfish and seaworm resources could be brought to a level
at which they would be capable of meeting all needs through the year
2020.

Other Measures f or Meeting Commer cial Fishery Needs

Add itional measures will be required in order to satisfy
the remaining needs for finfish and shellfish. Many possibilities
are available to provide for these needs. More intensive management
practices could be adopted to provide for the shellfish needs. In-
creased use could be made of presently under—utilized shellfish
species such as the blue mussel and conch . Importation of shellfish
from areas outside of the NAR is another possibility.

To provide fo r the needs for edible f infish , many solutions
are also available. Aquaculture and mariculture may offer solutions
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as they may increase production In the near future for several com-
mercial species such as shrimp . There are several major problems
with these solutions , however , in bringing new skills into the Re-
gion and in over coming a number of technological , legal and economi c
problems . Because anadromous fish represent a portion of this re-
source , the development potential of the anadromous fishery should
be realized to assist in meeting the needs . Conversion of surplus
industrial and so—called “trash” fish species to edible FPC produc ts
offers an add itional possibility. Increased use of edible offshore
spec ies and importation of fish are other possibilities . Better
management of exis t ing stocks and improved knowledge and understand-
ing of problem s will be necessary if increased supp lies are to be
realized .

WILDLIFE

General Discussion

Planning Concep ts

In wildlife management programs , the environmental factors
limiting wildlife populations should be controlled to the extent
possible . Some of these by their very nature , however , cann ot be
controlled. These include such items as the natural tendency of
some species to have recurring population cycles and the possible
occurrence of bad weather during critical periods such as nesting
seasons. Other factors such as food supp ly, habitat destruction ,
and disease are controllab le , and increased management effor ts
should be directed towards them. Management should develop a
harmonious balance within the various controllable factors , in order
to provide the habitat quality and quantity essential to wildlife
populations.

The three game classes — big game , small game , and water-
fowl — are composed of smaller groupings . These group ings , for
examp le , in the category of small game are forest game and farm game.
These groupings are also capable of being sub—divided into individual
species. Because of the broad reconnaissance nature of this study,
however , hunting needs wer e only estimated for the three game
classes. This factor tends to mask needs for the game class sub—
divisions. This Is particularly relative to farm—game habitat where
future declines are predicted , thus causing correspondingly large
needs to occur. Also , needs for individual species may exist even
where no needs are shown for the larger categories of the game
classes.

To provide adequate opportunities for future recreational
use of the wi l d l i f e  resources in the NAR , it is essential  that  con-
servation and development programs for the resources and their
associated habitats be continued (initiated where lacking) and aug—
mented. The full realization of wildlife potentials and assurance
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of future continued use of these resources are dependent upon pre-
servation and development of adequate habitat , access to the re-
sources , and managemen t of the resources through harvest.

The degree to which these prac tices shou ld be implemented
in the NAR will, of course , vary with the proje ct ion year , wildli fe
category , and location . The individual basins and sub—reg ions in the
MAR have specific problems which require intensive habitat management
and/or needs for additional habitat. Other areas should receive
more for small—game stocking and require additional access. It must
be remembered , however , tha t the projec ted plans for management of
wildlife resources in the NAP. must include the full comp lement of
conservation practices indicated . If developed without consideration
for all recommended practices , it will not be possible to accomplish
the desired conservation and future use of the wildlife resources.

Wildlife Habitat

The pernicious conditions affecting the wildlife popula-
tions of the NAR are the universal ones of steadily declining habitat
qua l i ty  and quan t i t y .  This is f u r t h e r  comp l i ca ted  by a s tead i ly in-
creas ing demand for the use of these resources. The use of land for
homes , highways , airpor ts , industry , and more intensified agriculture
is reducing the amount of habitat availab le to most forms of wildlife.
Unless coordinated efforts are initiated to curtai l the loss of valu-
able wildlife habitat , this trend will continue at an accelerated
rate. Everything man does to modify his environmen t affects the
environment of other living things. Reduced habitat quality will
eventually produce reductions in habitat quantity. Wildlife suffer
the consequences from intensive land use , water and air pollution ,
har assmen t , and othe r factors associated with a rapidly increasing
human population .

Examples of man ’s use of the environment in relation to the
subsequent effect on wildlife can be demonstrated in all areas of the
NAR . Where urban and industrial development occurs on flood p la in
marg ins , the ruffed grouse habitat is virtually eliminated . Reservoir
development in the vicinity of critical deer wintering areas may re-
move vitally needed habitat . Water and land development which en-
croaches on waterfowl breeding , resting , or wintering areas effec-
tive ly reduces wa terfowl populations to a dangerously low level. Up-
land game populations are reduced whenever a new highway or road is
constructed through produc tive habitat. Also , the use of herbicide
sprays to control weeds and brush along these roads destroys protec-
tive cover.

Human demands for use of wildlife resources cannot be satis--
fled unless adequate wildlife populations are availab le. To maintain
these wildlife populations involves the conservation and development
of their habitat. The conservation and development of existing habi-
tat Is the most important element in our plan to meet future needs
related to wildlife resources.
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I t  is recognized that in some locations habitat losses are
in e v i t a b l e ;  to a c e r t a i n  e x t e n t  such losses can be o f f s e t  b y h a b i t a t
management  programs . Such p rog rams  should be desi gned to increase
both the q u a l i t y  of the remain ing  h a b i t a t  and possibl y provide in-
creased  h a b i t a t  q u a n t i t i e s  for  o ther  species.

Habitat quality is a result of the r e l a t i onsh ip between
ava i lab le food , cover , and water. That determines the total pro-
ductivity of the habitat. Wildlife populations decrease due to poor—
quality habitat when food , cover , and water are not present in the
pr oper physical relationship. Habitat quality can be controlled and
improved by planting food and cover , augmenting water supp lies , pro-
tecting the habitat , using prope r agricultural practices , acquiring
additional lands , and educa t ing  landowners as to the value of main-
t a i n i n g  wildlife habitat quality.

Access

The m a j o r i t y  of the r e c r e a t i o n a l  use of w i l d l i f e  resources
in the NAR occurs on p r iva t e  lands.  Al thoug h the p r iva t e  landowner
has no g r ea t e r  claim to the ownership of w i l d l i f e  than anyone else ,
he frequently restricts access to his property and thus controls the
use of the resources .  This leads to c rowding  of h u n t i n g  areas ,
vandal ism , trespassing, and access fees , all of which inhibit the
r ec rea t iona l  o p p o r t u n i t i e s  re la ted  to w i l d l i f e  resources.

The word o p p o r t u n i t y  can best be descr ibed in terms of the
availability of lands or waters upon which recreational use occurs.
General l y ,  o p p o r t u n i t y  also imp lies the a v a i l a b i l i ty  of the w i l d l i f e
resources and r e g u l a t i o n s  governing t h e  use of the resources. These
l a t t e r  imp u t a t i o n s  are equa l l y impor t an t in the full development of
the resources , but  i t  b e n e f i t s  the user l i t t l e  if  lie is denied access
to lands and wa te r s  abounding in w i l d l i f e .

Fu ture  deve lopment p rograms  should  insure that the public
is at forded full opportunity to utilize th e wildlife resources of
the NAR . Reductions in posted lands , opening new areas throug h the
development of roads and/or trails , and maintaining existing acces--
sible areas should be primary objectives of future efforts to provide
access.

Wildlife Management

Plans  fo r  the r ec rea t iona l  use of w i l d l i f e  resources
shou ld also include plans for managing these resources. Continued
emphasis on wildlife management is essential in the development of
future programs related to use of wildlife resources .

The most effective management tools available for maintain-
ing wildlife populations at desired levels are regulation of hunting
seasons , bag limits , and areas of use . By implementing these controls 1
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it is possible to have an annual harvest which will maintain the re-
source in balance with its habitat and provide for the continued use
of the resource. The wise use of these regulatory powers , however ,
must include both knowledge of the population , dynamics of the re-
sou rce and population levels. For examp le , if Sunday hunting were
initiated as an aid to satisfaction of hunting demand s, it would
obv iously provide additional recreational opportunities. It might
even relieve press ure in other areas receiving ex tremely high use .
If the resource in question , however , is currently being utilized at
the maximum allowable rate , then introduction of additional pressure
though allowing Sunday hunting would be detrimental .

Another management tool of par t icular  importance in the NAR
is small—game stocking . This is done with the thought of supplement-
ing native wildlife populations and assisting in meeting both present
and projec ted demands upon the resource . The extensive areas of
marginal farm—game habitat in the NAR appear to offer considerable
opportunity for continuing this practice during future years. The
natural productive capacity of such habitat cannot be expec ted to
prov ide supp lies in quantities sufficient for satisfaction of demands
upon the small—game resources of the NAR .

The essential ingredients to the success of any wildlife
management program is full knowledge of the resource requirements.
This is required to suppor t maximum numbers of the managed species
which are required to provide maximum recreational use. This can
only be achieved through the development of more efficient methods
for measuring resource populations and their related habitats.

Wa terfow l

Waterfowl habitat requirements in the NAR have been con-
sidered first and foremost for the perpetuation of the resources , and
secondarily in relation to satisfaction of demands related to use of
the resources.

The preservation of existing habitat is considered essen-
tial as a means of maintaining continental waterfowl populat ions for
posterity and providing sufficient opportunities for use of the re-
sources. The preservation of the existing habitat coup led with pro-
visions for additional access and appropr iate hunting regulations will
adequately serve the demands for the use of waterfowl resources in
the NAR . It is recognized that the deve lopment of additional habitat
would most assuredly benefit both local and Atlantic Flyway popula-
tions and should be included whenever possible . To ascertain the
exac t ex tent and location of additional wa terfowl habitat areas , how-
ever , is considered beyond the scope of this report.
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Conservation and Development of Existing Resources

On—going Programs — State and Federal

On—going Federal and State programs include plan ting game
food , posting boundaries , fenc ing , building roads and trails , clear-
ing , controlling noxious vege tation , managing hunts , and trapp ing
and restocking game to suitable ranges. A substantial por tion of
on—going programs is devoted to projects that benefit waterfowl.

The increas ing need for public ownership of lands for wild-
life  management and public hunting is reflected in acquisition pro-
grams. Legal “access” routes have been acquired and developed to
public lands that are otherwise unavailable because of physical or
trespass barr iers or are available only to a limited extent.

Wildlife research , which includes surveys , investiga tions ,
and basic studies , is also conducted . Research activities are pri-
marily direc ted toward ass isting and improving management effor ts to
meet responsibilities for the resources.

It is anticipated that the effec ts of the foregoing federal
and state conservation and development programs will enable the opti-
mum resource capability to be realized. The capability of these re-
sources was shown on Table 0—11.

On—going Programs — Augmented

Introduction. Although on—going programs are provid ing ac-
cess , additional access is required. This is because a large percen-
tage of the available wildlife habitat is in private ownership and ,
therefore , subject to additional limitations related to both trespass
and local zoning laws. These factors tend to limit public use of the
land and its related wildlife resources . Without access no amount of
habitat quantity or quality will provide adequate hunting opportuni-
ties.

In add it ion to access , hunting regulations should be devel-
oped to the extent that they provide the opportunity for maximum sus-
tained yield of the resources. To achieve this , continual surveil-
lance of resource habitat fluctuations should be practiced . In addi-
tion , research should continue toward the development of more effi-
cient methods for measuring resource populations and their related
habitats.

The needs that are shown in Table 0—11 represent the needs
that cam only be satisfied by augmenting existing on—going programs .
The devices to provide for these demands are shown on Table 0—34.
h it-si devices , as previously stated , include additional access ,
leg islation and management.

0—213



C, Ca C) Cfl — Cl N —I N ri ~l N ii Cl N

C ‘C — ‘C ‘C ~~ ~

~~~~~ 
—

in — Cl -, 0 Ia

~

- — - - - -. -~~ - - - —  — — - -- - — — ~~~~~~~— —  41
- . - O U ,  ‘ C r 1  51 C1 Cfl • ‘ C C f l  C n f l  e l f In 4. • S

C
- z  II

-~ 
- 0 0

4 — .‘ -; .- C -C U
01 ~~~~4a B B - p Ia I II OC U —

- - :  - 0 :  . 1  I. — • 4 1
C .  0 0 II 0- -~ 0 U C a C > V
U S  U U U 5 U C 0 1.

4 III
N C I  —— Ca N C UC Ifl O X 1 0 0  

-
U) - ; -, 0 - Q •~c~~ 

- 0 2 ~CD - - .
a) 7

‘—4 1 0 - t a  —
— C ~~~V #

U > , U  0- 01 -.

C 0 4 ) 0 — C l  U t - C f l O C  N I n C I C C  0 0 1 )
i— — s O z — — i n — ,- c~~~~~~I - E  C .-.

N ‘C — -C
I 7 C U C C.I - 4 0

-I.--,

I! ~:~:: :!: :!: ::~ 
:F~: :::: I!!:IIi:E-4 ~) - - - - - -Z U) . I C  E . .~ 03 03 03 . 0 0 3  0 0  -

~~~ a — .  2 41 - E  03 41 0 3 4 1  E l I  S ..‘ aa ..
‘ U  0’ - 1. ‘1 .  0 03 0-

C a. B C  C U 0 1 )  ~ C -  -., 0-
10 B C  B C C C I U S 0 3 + 1

0-. Ia U, In ~~~~0 t  I.
a) 11 ~~ —. ~~~~~

I 0 O l f  0 0 0  C ‘C .o ‘l .. e

3~~~S
I~~~~~~~ 1.J ~
0 5

E 4 W  a- 0 0 3

,.3 E’-4 a) O h S -  0 4 )0  I n i f l O 0 I ’ 0 5 00  O N I O  0 3 . 1 U , 0 3 #
s—s i.. — ~~z —. r. t  N — s -C 03~~~~ a-1 O N  I.

Si — ~ h~~ a
I-

a) C) fl ro - I  fl I CI Cl N 11 N 00 Cl N N C-I SI N .0 C Ii 0 —
5-. —

~~~~
— __

;

_ _ - C

~~~~~

_ _ _

~~~~~

- C _

~~~~~

_ _
~~~~~

__
< U i  - I ~~ Z X

U) ~~O 5 — — N N 0 4-s O C
CI) w - ‘
CI) U
i+~ ci
0 <

~~~~~ 
“

UI j r. B . 1 0 0 3  l B  B 4.~~~~~~0~~~~~~~
- - -‘1 03 I C  ‘ 4 1  41 0 4 1 . 1 .)

t. I ‘. . 1 .  C l .  I. C I  4 1 4 1

~ . 0 - CU 0’ a~ B a a  U
4 03 B C  C C

- -. t o e  0 7  C f l 4 1 .10

I 0 0  0 0 0  0 ~ ~~~~~~o C o i -
5 4 4 )  - C S l a U

U, — C C
a) I

0 0~~. 0 1 - 0 01- 7 O C X  0 0 0  0 0 0 -
I, N o -...

a

~z..
-s—s II 41 41 41 41 41

• 41~~~~~Ia IIu ~0 - k  I C s l .  0 - . ). l C - ~~~ 0 .  0 l .  O C 0 ~~~~~+’
~~~~S 4 1  £ 0 3 4 1  £ 5 4 1  . I a~~~~ C.—. p ’ C  .~~ p C  . . B C  . I C  . o I C U 0 3  I . r . W U

p U X 1 ) , a C X a  ~~~z a  7 1 0) 7 X II4 U 7 0 3 7  O~~~~~~ U W C
0 0 3  C D— a ,—— C . .’”&
0 3 1 0 1 1

— N ~ l ‘C U,
~~~~~~~~~ 

~~

0—214



‘-_ N C’l in .s N C I  N I f l in i n N i n  1 3 N e 1  N r l in
CCI -C -C

I. -- - — ._— -C I-
- 4 )  I C ‘1~ in In in

Cl Cl l 13 N
7 ..
-s1~ 0 0 1 5
NI Is ..

-C — - - -C -C ~- . . — C~~~~~~1i r0 .-s lfl lfl ‘ C r 1 51 C N N  ‘ t i n l  ‘ I NN  01 4 ) 0 3I s__ a II 1 . 0
.0 4) SI

- - - - ~~
.0 s-s - —  - .5 - +1 0 4 1 _ ._

~ E~~ ~~~~~ ~ m~ -; 
~ 4-s 4 ) 4 ~~~0O~~ I. C U  - C  - l  Is C • 1  Is — ~~f l )

U U U t . C U  0’ U B C C U  I.
4 5 5 B B at U S 0 0 - a t

- O  In U, U, U) ~~~1’I I~~~ -
- 41 0 ? C-  0 4 )  I s f i  — - - N C 0 C C  Ia -,-s 4)

- - - , • s  - - . - - S -
‘C 0 Cl 0 N C C ..s

~~~ B s 1  45
—I

— .4 4) 4
- O B  0 — C I a
- 5 t S U , 4 3  t IN  C r 1 0  d I al  0~~~~~~~~ in C N  ‘ 0  ——O U a N i n N  C I X U ,  L a s — S O C  C U ,  4 ) 0 4 4) ga l ) B C B

I 5 J C U C N C C . -  C) 0 0 5 ) 51 0 3 5 * 2
R U ,  S -‘ - . ) 4 )  C I .
S — — , i n  - - . 0 4 1 50

4)
U S  ~~~t-. B
1, 4 . 4 .0

09 11 in — 11 fl SI in in in 19 in in N 03 N N in 5 0 1.
0 4 . 0 C C

1)1 1 — -C U 0 0 —
I C ‘0 in in in 4 ) 1 1 0 — s

3 . 1  — - -.- Is C . I #l .
— -C -C .0 5 4 1

° ~~ 1
~ ~~ 0 . 4 1 0

B C .  0 4 1
NI 41. 4 ) 4 ) 0 0

0 — 0 5 0
1. 034-_ m o - C

30 . 7 . 4 0 1CC i n i n  C 5’4 N ‘ C N N  5 ? i n N  i n l N  . I C ~~~~~ in
.0 — 

Z at
O z 

- 
- - .0 0 3 ) 3 ’ .

C C —l 4 U . B — B 03 .5 U 1 1 0 3 0 . 4
O 03 03 4) 03 4) 03 4) - 03 4) t ) - . ..s _,

4) Cl 3 . I. . 1. . 3  1. 0 . 4  1. I I I  4 ) 4 5
C 0 3) 0’ U 0 1) B C U D C C L

30 03 B B It B C B S B C U I  C
C C U  In In In . 5 0 0
U) N N  C 0~~~ i n i n o  . ‘I i n  0 0 0- 0  £ 4 ) 0 3

0 N N 0 0 — — I D  0 5 1 .

41 5J I a N
.0

--. S-s, 3a .- 0 -
41 .103 0 0 1 5 0 5. 1
4) 4 1 1 . 4 . 4 )
S U I  0 4 ) — .
C S -- 15 ‘U 1- In 01 4) In 1. ._ 

03) In S ‘C C C N N U > 0 ~0— O ! , n C CO US in C I N C  .-s fl S i n  s-l ID ? C t C l
— I t..4 01 N N I D  10 15 I0 .C N B O O  0
4 17  - 5 , -  0.
o - Cl C L I E

0.1 4)C- 0 5 - 5 l 4 ~. U
C - C - C  

0 0 0 0 3 ’ )  i n i n  N i n e)  d i n  i n N N  51 53 CC .4 03 )1 0
so .0 4 1 4 )
I nI l. -C -C .4 .4 -C 3 _ I l  V I .
C 41 ‘C’ C in in in Id Us 4 1 4 1

— 
,. — 0 0 5 1 5<

4) 51 .4 -C -C -C -C 0~ .1 . 4 4 1
— 0 0  N N Cl —~ Cl N 0 + 1 1 .0
.0 1 -C -C -C -C
033-. 1< s.l~~~~~ 41

Ca. D C C - . - .
NI 0 0 50 3 . 4  C B

0 3 4 1  a t - ..
S 0 0 4 ) 4 1 . 4

~~~~22 :22 322 322 322 222
1 < 0 1 . 4

4) 4 1 0 0 0 . 0
C . . _ - .0 5 U
4) .5 41 U .4 03 10 .4 It, C C
0. 03 41 4) 1< 03 03 4) • l 0 3~~~~~~~~~ 41
-

~~~~ g ~
U i  0 0  0 . 3  01 0 0 0 0 s ’
4 4 )  .5 0  C. -.l

.0 41 0.
E D O  C

41 .4 1
.4 0 ) 1 < 0 0 + )

10 1 1 4 ) 0 1 1
C l  C r 1 0 D m 01 4)1C C s-, ID CI 0 1 - 1- S i n ?  0 3 . 4 0 3 4 . - . .

C a  In I n l O sS i n S ’ U, l O i n  SI —. 0 1 1 0 .-C 0 ) 1 0
I - ,-5 J N C l X . 4  ‘ O C L O B

. 4 0 ~~~~~~I.4 0 3 1 4  11
4 4 4 0 3 4 1
o

4 ) -  ~~~U h I. ~~I ~~~l5~~~~ ~~~1C~~~~ ~~~l C O  ~~~0 O  ~~~I C O  ~~~ O O  ~~~~~
i~~~~5 s 4 4, 35 .-s C. 0~~~ s I. 3 5 . 0 ) .  IC -s C. 35 -I l. 0 0 0 4- I .

, L I 4 .-’ £ 0 3 ..  £ 1 5 5.4 £ 10 5.5 £ 1 0 5 . 5  £ 1 0 4  4 . S ’ O  51
- . s I a C  . 4 1 0 3  S I l l  S I l l  .~~ I l  S I l l  I. 4 1 B

C L I L I I I P 7 3 C R 7 1 C C 7 0 3 7  L X X  L X X  1
5-S • 5

#5 .4 1, — C1 0 0  1.1 II U

a 0
4 0 ‘4

-
~L X  30 30 30 30 ~~~i X  NI

0—215



0 0 3 4 )

~~~~U L0 0 0 5 1 4. 0 ’ C l 0  0 1 0 1 0  O N L  - 4 1 5 1 ) 4 0I ‘ C 1  0 0 1 0 0 1  4) — CC L  IC *_  C- -. 1 -N  - -- at I E - s 0 3a —

in — N in — N N Cl N in Cl N 1. 5 5.1 411
5 4 . 1 - 0in! — — D O S  IIC) ‘C ‘C’

#5 3-s
1 < 7  — C . t I l3.1 — a— 0L i n N N ‘ C — N  SI — B V7 _O - C — —  — —5 . 5 4C I It — —— I — D  -i -I - s-s _~~~ B ~~~~B U I .~ C 0 3 5  0 3 4 1  0 3 4 )  0. 0 . 1 0I I N  I s - 1 .  • 5 .  - I s  t 4 . s 0.- I 0 C l.. C U  0 0  - U C D- B _I U B a t  B C  C C- B ’ ~~ S L U ,  0 4 ) U ,  

~~~~~~~~1 ) 4 ?  - . - ‘ _ - - l I D .‘ I 0 3 1 3  0 0 3 0- 0 .-s C- S 4 . 4 ) 5 1 14 4 )  . O E ’ I I . ,...
4 ) 4 )

la O I a -
— a.. 4. -41 ‘—44) I 

0 4 5 0 + 1S I 
~~~~~I 4)~~~~~~# 1 W C.1) 1 4 1!  C U _-s.4 0 _si) II 4) . 0V4’ 1 4 1 0 1 - b 05l 0 S . — o 4 ) 5 a  4 - 5 0 0 31) I — —  1 S t  IN C .4 4 0 . 4 .5o at — — — N C I  I. 0C, 7

-C 
a

0 4 5.5 1.

~ 

aC’S N 55 71 — SI N Cl N in ‘1 51 B . I.
‘C- -- 
as 151 10 .4. ,-. -C• II 035 C V C 3 _ U  0 4 )

2 : :I -

H
‘lI — ,5 a 

- a. Ia C— 7 ~~~~~~.~4 N  1 . 4 11 lfl rl .C i n C I rl U 4 4 1
- 

- l a - a .  03ID 1- Il l-.C 4 ) 0 . 0 .0 44) . - 1) 5 -s-S B — B 4- 4) 0I C  C I
- P C I a  U1’ U , 4 II I.C I I  C C  ‘S U S a1 _ I a  

- 1 . 4 - 0 .V O l  0 U .  S I .  C
j 0 50  0 — 0 03 0 00  .1

::: :: ; ~::I - ~~ ~~~l O O  !~~~~°0 — I .  0 .9 1. 0 _I .  0 5 5 4D l .  — 4 )  — t  S I t  .~~~ O t o  I L
~~~~5l! L t - C  3 C l . .  £ 0 3 . . -  £ 0 3 . 1  . 5 4 -  C i— S s5~~~~~~S & C  ~~~ l 0  —~~~~~~~~~~~~~ 7 1

0—216 



‘C C 71 ‘C

0 U
NI 

-

.~~~N i n S hI N ” l Z IC I.
.0 0 -C
03 5-s I)

4) U
0 _C •N - - . . .-

• 03 U Ia~~~5. . 5  C. Is . 1  1. —5 .6 4 -
0 3  II 0’ 0 C U  C 0 0 I s l I

I U C U C B C  B It 0 a.,
,

t - -
01 . IN N N ’ C 0  ..5 N i n N S .  X t .~~~~ ~
o ‘ ‘  0 5 4 - C U—— 0 in — I n
C X  in — C 0 5  U t .

‘ E s — —
— — ‘ U -

3
U - B !  — C

- V  . 5 5 .
0 4 1 10 ? ?  I 0 . 3 5  0 ? C 1  4 - 4 0 1 1 -  4 ) 5 ) 0 3 C C

I I l i n l O CI C X L  I n I l l  C O I lS - 5 4 0
Z C _ s  I S I U , N  N C C ’ )  s C I  B . S

- - . - .  . . -C 4 1 5 1
S - .9 5 I n  . 5 10 ‘ D U B

1 - 5 + 1 0 - . -
C _ _ I .
0 0 0 0 .

743 1. — l . . - 0 . 0 4 1
C C in C II 1 . 4 *5

3_ U, — —
0 — — N —. 0 3 . 0 4 5 1 .4)

7 -C -C -C -C

B I . 0 .E
NI

#1 0 0 —

~~ i~~~~~7~~~~~~~~~~~ :2; 2: ~ 22

~ ~~~~~~~ 
C C C  01 01 7 3 N t

— s~~~in 0 — 10 1 ) 0 3 1 5 5.
N — in 4 ) 4 )

4 1 0  I a .

-5. ~~ — _~~~~~ #s

V a. V - C D
4) 1-4 0 5 5 0 4 1
5 4 1 — 4 1 4 ) 5 .
o U - C
.4 5 1 4 . 0 4 1
#1 O 0 1 1 5 10  N I D IO 0 N  ‘ C S . S -  4 - t~~~~~~ 03

,~~~~~~~~~~~~~10 

~~ ~ 2-~
— in

0 S I~~~~ I.

B ’.S I a I s
51 511 .9 N — l  s - s B

C ~1- 0 4 ) 4) 5<
o5 CI I 3 _ S . 5  V t

0 3 _ 0  — C

2 2 2
O
03 II ~~~C

3-. 0 0 5  —
0 — C - C —

s-_ I.. 0 3 5~5 S
C O U 4 ) 4 . C

O t t  45
., S rl in N C 5 1  N I l ’s 0 0 5 5  s_I
.0 I0 0 1. U
It I. L I-.
1 4 ) 0 . 0 .0 4 )

0 5 . .0 :s 0
L ‘ ‘5 .5 4) 0
01 ‘.4 U B U U B 5 1 B 0 0

- I II - 41 . 5 4 )  0 5 4 4 . 4C
- I. 0 1  C. 0 1. C 5 . 5 5 .

B U U

4 4) In a. C t  03
O N C  —5 X 5’3

I’) 0 30  
- 

035 aa 4- 5 a 4 ) C
CI N . 4 f l~~~~~~ I.

C 4 0 .
U V U  In

V 5.5 C’ Ia 0
Cs
• 1 , 4 1 4 . 3
0 0 3 1 0 0 3 4  I n - s m- 0 0 0  0 1 0 3 4 )1 4 ) V W U

I b — s t 5 1 ? C  SI t CI 0 C $ O
C Z . 5 in N II .-. .4 41
It . . — C U C .— ..

0
5.5 1 , 5 .  4)

4) — S £ 4 .

a !~~ ~; 0 5 — — I -
4 s L ~~~~~ 3 5  ~~~I 5 O  ~~ I 5 O  ~~ C O  

~~~~~~I C 1 ~ US -S I. 0 . C. 4 4 s 5 I.

— S . —  5 5 . -I 5 0 .5  5 0 3 5 - I  C a t t  5.5
s5 . 4 I l .S I C , C I I I SI I C  C. 4 ) 1
X I . l L X l  L O X  L X X  L X X

C O O  V U

~
• 035 30 3 5 4— — s-s O S

0 I C  ~~ ~ I~~ I

0—217



~I N t1 . 4 _

-
~ — 

U- 0 4 1 -..

— L  — _ C - l  -

~~ 
~~~~~ 

~::- if S C O t  0.
- 0 U i n ) S  0 1 - U- 0 l . U, a - C  51- 1 0  x C

a - - - ~- S U L U  a..s- — — a

a C .5 0.1,
Li - 51 51 71 0l~~~~~~~ . 4 0 50 4 5.- _C a .  I. IC-sI l. 

— 3-’ . 4 1 4
3 _ U ,  — . —

— ~~o 5.

5 I 9 9

Hs~- .-- 0 - l I l a C
— O i n i l CI as ..I 0 1 5 1  _ 0 t  SI

U .

~ 

—

t o _ U - a  a.I C I - . 0 - -
‘5 “ C I a  4) 0~~~I S -  I 03 E l .  — C O O

- —  U- S . 1 ~ ) 5 ., ..-s ..1- - C C - U  C —
‘S C 5 5

C Ia Cl SI C) Cl — 5 1. 4
I a ’ S  - - . - — M t . .-_ ; 0 C  0 0 0 - - -s- -s.
0 . - U , 0 . a .  la D

U -—1 0 .. 1 I a0
0 1 0 0 +1
1 4 - U . s

01 I I j S O I n  3 0 ) 0 0 0
i . a. ID — -a-
I C  I - 

I~~~B I .4) - S C  - 55
- .5 1 + 4 )

OI + 1 0 3 .1 43

4)~~~
’ C~~~~~

’
~ lI~~~~~~5

~
-!
~‘~ !~

‘
~ 

!~

0—218



2 a 1  2 - 2  
-

4) — - - - -

0 1 0 7 4 1- as - C I S I — L I aU = -a . 0 1 C C
I la m- — SI Z N  ‘C ) I C r  I - I N

. 3 - a = as — E 5.’
— 0 1 ,  i I E

4) -I I.-; C- ) —

“—21 9



i

’
1~~~~~~ :

C I V . . —

0 5 1 .3.91

N 01 ‘ V .4 4.
01 I-) C- III 4) 0 B ‘S 0a U - C  1 5-. - C C ~~~~~~E

- I - Cl — _
~~~~~~4 ) 5 0 34) - Cl D U C _

~~I C .
3 -5  ~~~~~~~~~~~~~~~

a 
~~~0 0 0 4 1 . _ I aa . 0 0 31 0 . 1 ,4

I 0 3 L 0 .~~~l ol l 5 - 5 0 3 4 1 0 .
O d 1 V t * -

- . 3 1 .  in1 ’ S H  I., 0~~0 - Ci — S I  51~~~~4) -“ I ‘4 + 1 0  -
X H’

- 
0~~~~~~I n 0

B C© CI I 1.

X C  ‘S l I t  B , 4
4 ) ’ D a s  C 51-
V O l  - ‘ . C C S . - I. NO 1 C — 0 0 3 1  I. .4) — ID

C O

I

’

U - —I
1, 5.1 .1 1 , 1 .

‘ S O C  N — 4 1 5 00
2

21 I H’~~ —
. 

..~ U I ~~~ I a l I 0..
‘ 

- 
—

C - C S I 0 . I .55 - 

I 

*5 51. 4 ) 0 4 . 5
0 , 4 )  54- C I -  — ‘D I Io I 1- I IS _ s I t

5 7  1 , 4 ) 4 1 .0H~ 1.1 4 ) 0  5.1— ,  l,I s—~~It .4

= 4 3 0 . 0 . 0 4 1
5 0C .4 C 4) 0IC. U 4) . 5 0 3 0 0

6 •
U C

U . 4 , 4 -
• U O  N 01 1 , 0 0  I

in
. 

a~1 1 0  0 1 1 0 . 4 1 4 ) 0C X  . 4 0 1 1 L . . i
.0 031 0.
U - C C  CI4) -5._f
0 5 0 0 4 .

U - C  0 0 4)-s.I’ S  0 I I  Ill 1 . 5 1 4, 4
0 4 1  1 ID Ia ’ O S Ula ~ 034

-4 — C B S .S
0 4 3 4 .  13

41
— 5-. 0 5.’ It

X 1 . . 1 L S
9 5 43 5
.4 1, —5 .0

0 3 0 0 0 0
0 0 3 0 0

‘1~ a.s-
L X  ~ lI 551 03141

0—220



Access Facilities. The comp lex patterns of pr ivate land-
ownership coup led with the lack of definite information regarding
the extent of total access available , preclude the possibility of
identif ying specific access needs. Neverthe less , some measure of
the magnitude of present and expected future access needs in the
NAR was necessary. The following methodology was utiliz to derive
the access needs.

To pr ovide at least an estimate of the future need for ac-
cess in relation to satisfaction of hunting demands , it was first
necessary to estimate the current access available . This was ac-
complished through a proportionate relationship ,  assuming the total
wi ldlife population in the basin was related to the habitat in the
same proportion that the harvest was related to the accessibility of
the resource . With the accessibility of the resource becoming the
unknown quantity, it was then possible to provide an estimate of
current access.

In order to predict future access needs , it was further as-
sumed that the current access available would be related to future
access needs in the same proportion that resource capability is re-
lated to the projected man—days demand . These assumptions provide
the basis for predicting the access quantities needed for future
satisfaction of demands upon wildlife resources. Although the
indicated estimates of access needed are for satisfaction of hunting
demands , they would meet the needs for non—consumptive recreation
users.

The need for public hunting access is clear and undisputed.
The type of access needed as well as the means of providing the ac-
cess , however , can not be stated specifically in this report. The
quantity of access required may be provided in conjunction with , or
supplemented by the establishment of shooting preserves , additional
public hunting areas obtained through lease or land acquisition , and
owner—cooperative hunting programs . Additional research and stud ies
concerning these prob lems , therefore , must be conducted in order to
eff ectivel y p lan for future uses of the wildlife resources.

An estimate of the quantity of access required to meet the
needs of the hunter is given on Table 0—34. This Table shows incre-
mental hunter access requirements in square miles and acres.

Legislation. As mentioned previously, in addition to ac—
cess , new legislation must be incorporated into the augmented program .
Hunting regulations should be developed to the extent that they pro—
vide the opportunity for maximum sustained yield of the resources.
Leg islation is listed on Table 0—34 under the category “Management :
Other ”. A numerical ranking of estimated relative importance has
been assigned to this category.

M i n a ~~~~m& -nt. The major objective of the wildlife plan is
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to achi& -v1,- a —ai fficient resource capability to meet the demand . The
potential increase in the capability possible through augmentation
of t.Ixi sting programs is shown in Table 0—35. The relativel y small
needs remaining may be sat isfied by use of other devices . It is
assumed that the potential capability of the augmented program will
be realized. Additional devices required to satisfy remaining needs
are set forth in the following paragrap hs.

These additional devices include improving quality of the
habitat ; increased stocking of certain small—game species; transfer
of demand to nearby basins; lowering the satisfaction level (i.e.,
decreasing consumptive use per hunter); or encourag ing development
of private shooting preserves.

Wheneve r habitat is acquired or improved in quality, access
to permit full use should be provided if it is not already available.

Planning of the scope and intensity (or lack of intensity)
characteristic of the NAR study calls for broad recommendations .
Elements of the fish and wildlife p lan , therefore , although viewed
as the best measures from an overall aspect , will very likely prove
impracticable in many instances when app lication in particular loca—
tions is considered. The fact that numerous other possible solutions
do exist , however , as discussed in this App endix , is reason to believe
that the accompli shments anticipa ted from the plan can be realized ,
if not by one means , then by another.

The preservation , restoration , and deve l opment of wa terfowl
habitat , however , is basic to the future of waterfowl resources.
Waterfowl are the farthest ranging of our game birds and from the
very nature of their ecology require great acreages of marsh and
open water associated with food—producing areas . These habitats
also serve as important production , win tering , and resting areas .

Increased urban and indus tr ial expansion threatens the very
existence of these critical waterfowl areas and indicates the urgent
need for expansion and acceleration of we t land acquisition and pre-
servation programs .

Summary —- Plan for Consumpt ive Use of W ildlife

~~~ nented On—Going Programs

In summation , for each basin wherein needs for hunting op-
portunities were found to exist or were anticipa ted by any one of the
benchmark year s, it was determined that in most cases they could be
met by augmenting on—going programs of acquiring access , manag ing
habitat , and improving the legal framework for admthistratio’. Assu-
ming that these measures were used to effect as much improvement as
appe ared possible , they wou ld have to be supp lemented by other measu—
res (devices) in some instances or for certain categories of game.
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Conservation of Habitat

Projection of resource capability took into account pro-
jection of future land use trends on wildlife habitat. These ef-
fects are shown In Table 0—10. In order to meet future needs for
hun ting opportunity in certain basins and sub—reg ions , these trends
will have to be terminated. Conservation of habitat will need to be
app lied as fol lows :

Big Game. Needs over and above those which can be met by
augmented on—going programs will occur in the following areas :

Sub— Bench Mark
Region Basin Year Plan of Action 

-

A 2 2020 Maintain habitat at year 2000 level.
(see Table 0—10)

D 14 2000 Maintain habitat at year 1980 level.

15 2020 Maintain habitat at year 1980 level.

All 2020 Maintain habitat at year 1980 level.

F 19 2020 Maintain habitat at year 2000 level.

Small Caine. Needs not met by augmentation and the action
to be taken are as follows :

Sub- Bench Mark
Region Basin Year Plan of Action

B 9 2020 Maintain habitat at year 2000 level.

1) 14 2020 Maintain habitat at year 1980 level.

15 2020 Maintain habitat at year 2000 level.

All 2020 Maintain habitat at year 2000 level.

18 2020 Maintain habitat at year 2000 level.

F 19 2020 Maintain habitat at year 1980 level.

All 2020 Maintain habitat at year 2000 level.
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Waterf owl. Needs for waterfowl hunting opportunit y over
and above t h a t  which can be met by a ug m e n t ) l t i o n  of on — g o i n g  programs
exist or will develop in all Suh—ieg ions and in most basins by or
b e f o r e  the year 2020. To meet these needs , it is urgent that p lans
for water and related land resources recognized the urgency of con—
serving waterfowl habitat so that there will be no less , at least ,
in 2020 than the amount projected for 1980. In some instances , even
that will not be sufficient to meet 2020 needs. And if we look to
generations beyond 2020, the ir needs very likely would indicate that
the  h a b i t a t  leve l of 1965 , as a minimum , be conserved.

Habitat Management - B ij~~~~~~

Even with full augmentation of presently on—go ing programs
and conservation of existing habitat , Sub—reg ions 13 and D will be
unable to meet the needs of 2020 unless it is possible to increase
the carry ing capac i ty  and p r o d u c t i v i t y  of tha t  h a b i t a t .  Perhaps
another way of saying this is tha t  h a b i t a t  management wi l l  have to
become more intensive over the next 50 years. Many techniques which
are not now economically justified will be put into operation . Some
of these have been duscussed under the heading Wildlife—Habitat
Conservat ion and Development in Chapter  3 , Problems and Possible
Solutions . No doubt other techni ques w i l l  be developed .

Habitat Creation — Waterfowl

Needs beyond the c a p a b i l i t y  of the resource  as improved by
augmented  on—going programs and conservat ion  of e x i s t i n g  L a b i t a t  w i l l
beg in to show up in several Sub—reg ions by tile year 2000 . Every op —
portunity to create additional waterfowl habitat , eithe r through
sing le—purpose projects or in conjunction with other developments of
water and related land uses. This will be necessary even to maintain
the existing amount of habitat , since there will undoubtedl y be some
loss of specific sites. Creation of additional waterfowl habitat is
espec i a l l y  c r i t i c a l  in Sub—reg ion F where needs by tile year 2000 will
r equ i r e  an a d d i t i o n a l  41 ,000 acres if they are to be m e t .

Summa ry —— Pla n for  Rar e and Enda nger ed Species

General Discussion

Fish and w i ldl i f e species presen t ly considered rare and/or
endangered are i d e n t i f i e d  in Table 0—2 . This Table indicated where
in ti le NAR these species are located , tile possible cause fo r  thei r
decline , and in some cases the proposed protective measures. It is
imperative that these proposals be considered for the conservation
and development of fish and wildlife resources which are included in
the category within the MAR .

All efforts to retain those species in danger of extinction
as an integral par t of the NAR ’s fauna must include the preservation
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of their habitat . Additional measures for protection , while impor-
tant , become meaningless without the r e t e n t i o n  of the h a b i t a t .

Tile species presently considered rare and/or endangered in
the NAJ( include the following:

~AR General Bog Tu r t l e
Sou theas te rn  p ine  grosbeak
Southern  Bald Eag le

NAR Coastal Areas Ipswicli sparrow
A t l a n t i c  salmon
Atlantic right whale
A t l a n t i c  s turgeon

St.  John and Penob— Blueback trout
scot Basins (A—l
and 2)

Maine Coastal  (A—5) Sunapee Trout

Mass .  & Rhode Island Bea~.h Meadow Vole
Coas tal (B—9 )  Block Island Meadow Vole

Hudson River Basin Short nose sturgeon
(C— 12)

New Jersey Coastal . Pine Barrens Tree f rog
(D—lb)

Susquehanna River Mary land darter
Basin (E —l7 )

Delmarva Peninsula Peninsula  fox squ i r re l
(F—is)

On-going Programs — State and Federal

The effect of on—going programs is listed on Table 0—2
under Protective Measures Taken.

Augmented Programs - State and Federal

The e f f e c t s  of an augmented program to conserve existing
endangered species are also shown on Table 0—2 under the heading
Protective Measures Proposed.

The preservation of habitat and other proposed protective
measures must be considered now . It will be too late if plans and
implementation are delayed until the years 1980 or 2000. It should
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also be no ted  t h a t  t he  s pec i e s  p r e s e n t l y  considered r a r c  and endan-
gered ach ieved  t h i s  dubious  d i s t i n c t i o n  t h r o u g h t u e  lack of concern
fo r  t h e  s pec i es  or i t s  r e q u i r e m e n t s .  It is not  u n r e a l i s t i c  to as--
sume that wi thou t c o n t i n u a l  su rve i l l ance  and s t u d y of our fish and
w i l d l i f e  resources , we can be assured of an even longer l i s t  of
rare and endange red species .

Summary — Plan for Non—Consumptive Use of N i l d l i f e

Conservation and Development of Exi sting R e s ou rc es

On—going Programs -- S tate and Federal. (
~enerall y, on-

going Federal and State programs are not really l)eing direct ed sped

f i c a lly  towards  p rov id ing  fo r  s a t i s f a c t i o n  of till ;e demands. This
is because finances for these agencies are provided  pr h ir i l v  b y
sportsmen and , therefore , programs are dire cted t u:ard meeting )t L-d-
f o r  h u n t i n g  and s p o r t — f i s h i n g  o p p o rt u n i t i e s .  I n d i r e c t  lv , I ’s’cver ,
program s tha t  p rovide  h a b i t a t  and management  fo r  ga nc species also
b e n e f i t  non—game species.  Because of th is  f a c t o r  a lan e p er c en t a g e
of the non—consumptive use is provided for and s u p p o r t e d  on lands
set aside f o r  game species .

In add i t i on  to the  m u l t i p le use maci c of tlic f o r e g o i n g
fede ra l  and st a t e  r e fuges  and s t a t e  game lands , mauv ad d i t i o na l  pub-
lic and p r i v a t e  lands provide o p p o r t u n i ty  f o r  obse rva t ion  of f i s h  and
w i l d l i f e  r esources .  These lands inc lude  p u b l i c  f o r e s t s , parks , and
n a t u r e  areas . The Audubon Soc ie ty  and othe r s imi l a r  conserva t ion
o r g a n i z a t i o n s  provide lands w i t h  o p p o r t u n i t y  fo r  w i l d l i f e  obse rva t i on .
A d d i t i o n a l  n o n — c o n s u m p t i v e  use is provided  fo r  by p r i vat e  land hold—
i l lh s .  E s sen t i a l l y a l l  w i l d l i f e  i l a b i t a t  provides  o p p o r t u n i ty  fo r  some
degree of non—consumpt ive  use .

In r e cogn i t i on  of the  m u l t i p le purpose  non - -consumpt ive  ((Sc
provided  b y the f o r e g o i n g  w i l d l i f e  lands , it was assumed that t ile
demand or i g in at i n g  f rom a l l  areas exc lus ive  of S t anda rd  ~-Ietropolitan
S t a t  ist i cal  Ar eas  of 1, 000 , 000 p o p C l l a t i o n  er more weuld be i s f ied
by o n — g o i n g  ;) r oErams . 

nted Program s — S t a t e and l e d er a l .  ( ; en e r : i l l s t a t e d .
th e  a u g m e n t e d  p rogram would  endeavor  to s a t is fy  ti le needs which  were
developed in Table 0—22. These needs , as p r e v i o u s l y ment ioned ,
originate from SMSA ’s of one million or more population .

f l i e a&-  needs e x i s t  p r i m a r i l y because of t h e  prob lens of in
adequate access and lack of f a c i l i t i e s .  Tile development  of facili -

t i es  to accommodate  these needs was the selected solution te tile prob--
len. An approximat ion of t h e  area in acres t h a t  these  f - i c  ilities
woui d  occ u py was d e t e r m i ne d  by app I v i n g  to  t i C t ’  man--d ays of needs t i e
-r.’crage peak load p a r t i c i p at  l JC I rates per acre 01 land fo r  major
w i l d l i f e  r e fuges  in the NAR . It was thoug ht  t h at  the use made of
r e f u g e  lands f o r  n o n — c o n s u u n p t i v c  r e c r e a t i o n  r e l a t ed  to w i l d l i f e  would
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provide a measure of the pressure similar facilities would receive.
On that basis sufficient quantities of land areas were recomr,uended
to accommodate the need. The estimated quantity of access required
to meet the needs is listed on Table 0—36 .

The above quantitites of land required for facility deve l
opment are capable of being sub—divided  to produc e  a non—consu inp --
tive—use facility. A general idea of the design and location of
these facilities is desi rable  for preliminar y planning purposes. A
“ t y p i c a l”  f a c i l i t y  would consist  of a 150—acre t rac t  of land . I t. is
desi gned to have an access road , a park ing  lot and a n a t u r e  t r a i l .

To es t imate  the cost of providing an urban nature and bird -

watching  f a c i l i t y , the fo l lowing  was used:

COST OF FACILITY

Cap i t a l
It em Cost

Grave l park ing  area (one acre , one foot thick) $ 5 ,000
Access Road (1 ,000 f t .  x 20 f t .  — g r ave l)  2 ,000
:~ature  t r a i l  (10 f t .  wide x 2 miles in l e n g t h )  1, 000
Land Clearing and Site Preparation 2 ,000

$10 ,000 each area

To obta in  the inves tment  cost , t h e  above fi1;ure must be
added to the operation and main tenance  and land cos ts .  I t  appears
that  the land cost is going to he the detenriinin~; factor in develop -

ir .g a favorable  B:C r a t i o .  Gene ra l l y , t h u - s e  f a c i l i t i e s  a re  p roh ib i -
t ive . An un favorab le  B : C  r a t i o  may r e s u l t . t h e r e f o r e , unless  t h e
land is donated or m u l t i p l e — p u r p o s e  use u-an be made of these lands.

As m e n t i o n e d  above , these f a c il i t  i es  should be l o cat e d  in
or near the larger  m e t r o p o l i t a n  areas .  They should be d i s t r i b u t e d  in
t h e  same d i s tance  r e l a t i o n sh i p as t c ut  ~i~ n t i o ne d  p r e v i o u s ly  !.or o t h e r
access deve lopment .  This  d i s t r i b u t i o n  p a t t e r n  is b u sed  on day - - t r i p
usage.  I t  would be p r e f e r a b l e  to locate  these  f a c i l i t i e s  along the
coast in the vicinity of varying habit i t types to attract th e largest
c o n c e n t r a t i o n s  and v a r i e t ie s  of mi g r a t i n g  b i r d s .  Areas combining
up land with salt and fresh—water marsh habitat would hi especially
valuable .
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CHAPTER 5. FISH AND WILDLIFE DEVELOPIIEN I COSIS

IN TRO DU CTI ON

An add itional requirement of the NAR Study was to estimate
a general  order  of m a g n i t u d e  of the costs tha t might be incurred for
imp lementation of the devices required to supp ly th e anticipated
needs. Certain devices lend themse lves to th is  type  of anal y s i s ;
however , others would require more detailed studies in order to ob--
tam their cost approximations. A narrative statement is , there--
fore , used to exp lain these latter costs.

SPORTFI SHING

Fres uwater  Fisheries — Res ident  Species

Creation and Development of Fishermen Access Facilities

The investment cost for these facilities is shown on Table
0—37.

Creat ion and Deve lopment of Addi t iona l  Lake--Type Fisheries

I t  is a n t i c i p a t e d  t h a t  r e c r ea t i ona l  f i s h i n g  would be one
of the multip le uses made of reservoirs constructed by o the r  agc-n
cies , provided a satisfactory fishery was created. Costs for develop--
nent of these f a c i l i t i e s  would , t h e r e f o r e , be developed by these
construction agencies.

Improvement  of Stream F isher ies

Low—flow Augmentation. It is ant i c i pated t luat  mu l t i p le use
would be made of f low re leases that  improve the s t ream f i she ry .
These flow releases would be provided by upstream storage in facili--
ties constructed primarily by Federal construction agencies. Th e s e
agencies will provide storage costs.

Water Quality Control. It is anticipated tluat established
water quality standards will generally be adequate to provide for the
r e q u i r e m e n t s  of the spor ts  f i s h e ry .  Improvement of f i s h u e r v  resources
is , in f a c t , a s ign i f i can t  source of b e n e f i t s  from meeting water
quality standards. The costs required to meet water quality stan--
dards will be developed by the Office of Water Quality in the Environ -
mental Protection Agency .

Other Plan Elements. Additional costs will incur for fish
hatchery construction and stocking . Habitat improvement , fishery re-
search , managemen t , and law enforcement will also involve additional
cash expenditures. More detailed studies will be required in order
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to estimate costs of these programs .

Freshwater Fisheries — Anadromous Species

~lany of the costs discussed previously are equally app lic-
able to the anadromou s  f i s h e r y .  The i nvestnC en t  costs fo r  f i s h e r m e n
acce ss facilities are included in table 0—37. The s t a t e m e n t s  dis--
cuss ing  t o w — f l o w  a u g m e n t a t i o n , water quality control , and costs of
other p lan elements are equall y app licable to this fishery . In
addition to the foregoing costs , expenditures will be required to
construct fish passage facilities at barriers that are p r e s e n t l y
p r e v e n t i n g  ups t ream m i g r a t i o n . These costs are developed under the
heading Fish Passage F a c i l i t i e s  Re c r e a t i o n a l  ±4sj~e_ries_ — Anadromous
in Chapter  4.

Sal twater  Fisheries

Inves tment  costs for  land and re la ted  f i shermen access
facility deve lopment are also shown in Table 0—37. An estijilate of
the inves tmen t  cost for  c o n s t r u c t i n g  f i s h i n g  p iers is also included
in tha t  tab le .

COMMERCIAL FISHING

Addi t iona l  s tud ies  wi l l  be r equ i r ed  in order to es t imate
the magni tude  of the inves tment  costs involved fo r  th is  program .
T h i s  is because of the comp lex in t e rac t ions  involved.  Po l lu t ion
abatement costs to upgrade the water quality of our estuaries will
be devel oped by the Water Quality Office of the Env i ronmen ta l  Protec-
tion Agency. As mentioned previously ,  many of the problems that are
limiting this fishery are caused by management and economic condi-
tions. Leg islation will be required in alleviating these conditions .
Inves tmen t  costs for fleet modernization , marke t development , and
harves t  technology wi l l  be provided b y the p r i v a t e  sector .

EILDLIFE

Additional studies will be required to estimate th e invest—
inent costs for conserving and develop ing all categories of wildlife
resources. These categories include game animals , rare and endan-
gered species, and resources which are the basis for non—consumptive
recreational activities. The range of options and resultant costs
for land—related activities is great . Land can be purchased , secu-
red by easements , or zoned . Combinations of these options are also
possible . Generally speak ing , quality land is required for wildlife
conservation and development and to meet major needs , it shou ld be
located in close proximity to urban areas. The fee simp le cos ts of
suchi land can be considerable . Because of h igh  land investment
costs , it is very doubtful if sing le—p urpose , wi ld life--dependent
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r ecri  i t  iona l  developments  based on the present wi l l ingness—to—pay
concept can be economically justified; i.e., show a favorable B:C
ratio. It would , theref ore , appear that multip le or joint use
w ou l d  h iav e  to be p lanned fo r  such land . Compatible land and water—
relat ed recreational uses could probably be accommodated on these
lands. ‘lultiple use could be made of private landholdings including
a g r i c u l t u r a l  lands provid ing  su i tab le  h a b i t a t .  Mul t ip le use for
w i l d l i f e  r e l a t ed  r ec rea t iona l  ac t iv i t i e s  could be supported on the
cc .tm e lands t h a t  were required and developed in Appendix N , Visual
and C u l t u r a l  Env i ronment .  Mul t i p le—purpose use made of such lands
may enable a favorable  B:C rat io to be achieved .

It was f e l t  that  any attempt to derive a cost estimate for
p u b l i c  access requirements  for land—rela ted  a c t i v i t i e s  in such a
broad s tudy  would no t be me an ingful. This would be especially true
f o r  h u n t i n g  lands. The fo l lowing  examp les wil l  serve to i l lus t ra te
t h i s  po in t .  A road could provide access to vas t areas of previously
inaccessible land . An easement secured through pr ivate  roadside
prope r ty  could likewise open vas t areas behind the proper ty line. A
s imp le th ing like knowing the landowner and gaining permission to use
pr ivate lands can also gain access. To max im ize the cos t and assume
that public access would have to be secured through fee simple pur--
chase mi ght also present  an un rea l i s t i c  f i gure .  Any meaning fu l  cost
analysis is , there fo re , considered beyond the scope of this report.

0—240



CHAPTER 6. FISH AND WILDLIFE BENEFITS

INTRODUcTION

incorporation of the fish and wildlife plan will result in
certain benefits both to society and to the ecosystem. Certain of
these benefits can be quantified econcmically while others mus t be
explaineu with a narrative statement. The benefits can be broken
into three main types ; recreational , commerc ial , and environmental.

RE CREAT I ONAL BENEFITS

Thes benefits include spor t  f i s h i n g ,  h u n t i n g , and w i l d l i f e
dependent non—consumptive uses . The following methodology was utili-
zed to obtain an order of magnitude estimate of the antici patea bene-
fits thiat could be obtained from incorporation of the suggested plan .
The potential increase in man—days was abstracted from the appropriate
tables .

The dol lar  values used to determine  economic b e n e f i t s  in
this report are derived from a range of values established for the
use of all Federal agencies involved in water  development programs .

These values are contained in a document t i t l ed , Evaluat ion
Standards fo r  Pr imary  Outdoor  Recreat ion  Bene f i t s,  1964, which has
been issued as Supplement No. 1 to Senate Document No. 97, 87th Con-
gress . The t i t l e  of the  l a t t e r  is Policies, Standards,  and Procedures
in tue Formulation, Evaluation, and Review of Plans for Use and
Development of Water and Related Land Resources, 1962.

An average value or net benefit of the composite populations
that comprised the large r classification system was used in thLs
stud y .  I t  is rea l ized , however , t h a t  ce r t a in  ind iv idua l  popu la t i ons
would have a hi gher  value and some a lowe r value .

The following recreational categories of fish and wildlife
and their corresponding dollar benefits per man—day that were utili-
zed in evaluating thesl- benefit estimates are as follows :
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Recrea t iona l  Categories Annual  Dollar Vaiue _p~L Man-da 1

Hunting

Big game $4.00
Small  game $2.00
W a t e r f o w l  $4. 00

Fishing

Freshwater  $2.00
Anadromous $4.00
Sa l twa te r  $3.00

Non—consumptive $ .50

The b e n e f i t s  for  the fo rego ing  r ec rea t iona l  categor ies  are
shown in Tables 0—38 to 0—40 , inclusive .

CO~~’1ERCIAL BENEFITS

The economic b e n e f i t s  tha t  can be obta ined from mee t i ng
commercial f i s h e r y  needs are shown on Table 0- 41. The needs were
abs t rac ted  f rom Table 0—20.  The corresponding dol lar  values in
Table 0—4 1 are expressed as dockside values , based on 1965 pr ice
levels.  As mentioned previously ,  these dockside values are prices
paid to f i she rmen  and can be mu l t i p lied by a f ac to r  of about three
to derive gross product  value to the f i s h i n g  i n d u s t r y .  Al thoug h
these are the es t imated gross values at the landing they represent
approx imate ly the sum of the net  va lues  to t h e  f i s h e r m e n  and the
processor as well , p lus wage payments to f i she rmen  in certain cases.

EN V IR ONM EN TA L BENEFITS

In addi t ion  to having a value to the economy as ind ica ted
by the foregoing discussion , f i sh  and w i l d l i f e  resources have addi--
t ional  values which  cannot be q u a n t i f i e d  in p u r e ly  economic t e rL I cc-- .

Many of these values were d iscussed prev ious ly in the repor t  and in-
clude aesthetic , educational , and recr eational amenities derived from
fish and wildlife resources. These values are L C n p o r t a n t  f o r  our
psycholog ical we l l—be ing  and as par t  of “ t he b e t t e r  l i f e ” , bu t  the re
are other values associated with f i sh  and w i l d l i f e  r e s our c e s  which
are cr iti cally necessary to man ’s survival.

Lands and wa te r s  that  arc r e q u i r e d  fo r  f i sh  and w i l d l i f e
h i a b i t a t  support plant growth. Plants are required to convert the
energy of the sun to foods which  all  an ima l s  - includ ing man , require .
S t a te d  simply, no p lants — no a n i m a l s . This s t a t e m e n t  Ls eq ually
appl icable concerning tls- oxygen supp ly  provided by p l a n t s . ( r l I en

0—242



plants , in converting the energy of the sun to a food supp ly ,  g ive
off oxyg en as a by—product. Without this by—prod uct , life as we
know it could not exist.

Animals act as a check on overabundance of plant growths;
they also hel p insure nutrient cycling which plants require for their
growth . Going f~i i t her , animal popu l a t i ons  act  as con t ro l s  for  o the r
animal popula t ions .

Very simp ly s ta ted  then , p lants  and animals  are required
to suppor t our present life requirements by providing bo th the food
we eat and the air we breathe . As human populations expand , the need
for these requirements will also expand. The lands and water that we
preserv e for today will , therefore , be available for tomorrow ’s life
requirements. Life and continued l i f e  is , t h i e r e f o r e , the value of
maintaining and preserving product ive fish and wi 1dlif~ hab itat and
i ts related environment.
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ATTACI~ IENT 0—1

NET HOL)OLO GY USED IN D E TE RN INING THE CURRENT STATUS
AND USE OF FISH AND WILDLIFE RESOURCES IN THE NAR

HUNAN POPULATIONS

The determination of human populations for each basin was
comp iled on the basis of individual  coun ty  representa t ion. Basin
boundary lines were compared wi th  all counties and the percen tage
of the county within the basin was included in the to ta l  popula t ion
es t imate  for  that  basin .

The county est imates for  1965 , as ind ica ted in the Rand
McNall y Commercial Atlas, were used to provide the present ( 1965)
pop ulation base.

WILDLIFE RESOURCES

Hunters and Man-Days

Hunters ( including non—res iden t s )  were determined from 1965
license sales and/or estimates of hunters in each county in a drain-
age area. Where specific information was lacking the statewide per-
cent of the population that hunted was applied to individual drainage
area popula t ions .

Man—days of hun t ing  were determined by mul t i p ly ing ( f rom
tI’ke 1965 Nat ional  Survey of Fishing and Hunting)  the average number
of days each hunter  spends in pursu i t  of game resources by the esti-
mated nunber of hunters . When specific information was available ,
i t  was used in p lace of the nat ional  average.

W ildlife Categories

1. Big Game. Deer , Bear , floose

2. Small Game:

Forest Ganu : Grouse , squi r re l , varying hare , turkey

Farm Game. Co t ton ta i l  rabbit , quail , pheasan t

3. Migratory Gam e~ Wate r fowl , dove , woodcock

4. Fur Animals: The status of individual species has not
been de t e rmined .  This category includes
beaver , bob—cat , fisher , fox , marten 4
mink , muskrat , oppossum , otter , skunk
and weasel .
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Wildlife Populations

Wildlife populations were estimated by species breakdown
in each drainage area. A variety of factors was considered in the
development of these estimates . If a statewide population estimate
for a particular species was available , it was distributed propor—
tunately in each drainage area. The d i s t r i bu t i on  of these to ta l s
was adjus ted  on tile basis of support ing  da ta  which included harvests ,
extent and quality of ranges , stocking rates , recorded estimates ,
and other contributing information . Populations for other species
were estimated using similar supporting information ; however , more
emphasis was placed on ratios and percentages to determine reason-
able totals .

Wildlife Harvest

The harvest of individual species was determined primar ily
Iron estimates in Federal and State publications . In most instances
this in format ion  was available on a county—wide  basis . When the in-
formation was unavailable or fragmentary , the harvest was estimated
on the basis of suppor t ing  data .  This generally included propor—
tional ratios for  harvest estimates in other areas and s t a tes , ex-
tent and quality of ranges , bunters and hunter  success , seasons and
bag limits , historical estimates , and estimates based on the judg—
ment of professional  individuals familiar with the area.

habi ta t

Hab i t a t  was es t imated fo r  individual  species within bi g
game , small game , and wa te r fow l categories .  It was measured in
square miles fo r  all species except w a t e r f o w l .  The wa te r fow l i i a b i —
tat  was indicated in acres . The extent  and q u a l i t y  of waterf owl
h a b i t a t  is more adequately described in terms of acres .

Generally ,  the amount of habitat indicated for each specic’Ci
was estimated , based on tile amount of forest and agricultural lands
present . however , this assumption was onl y desi gned to provide a
reasonable indication of wildlife habitat . When specific information
was available , it was used. If habitat information was deficient in
certain areas , the general assumption of habitat quantity was app lied
and any fragmentary data available were used to temper the assumption .

Forest Lands

Tu e quantity of game habitat (big game and forest game) was
considered equal to the estimated forest lands in each basin.

Ag~icu1tu ra1 Lands

The amount of far m small game habitat was considered equal
to Lfle estimates of agricultural lands in each basin.
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Other

Turk ~y .  i l i e  resource was inc luded  in t h e  small  game ca to  -

gory and habitat listed under forest habitat.

Dove . The resource was included under snall game , but th e
h a b i t a t  was assumed to overlap with big game and small gam e habitat.
the h a b i t a t  q u a n t i t y  was determined from information contained in
the Bureau of Sport  F i she r i e s  and W i l d l i f e  r epor t s  on the s tat u s  of
m o u r n i n g  dove .

W a t e r f o w l .  W a t e r f o w l  h a b i t a t  r e f e r s  to lowlands covered
w i t h  shal low and sometimes temporary  or i n t e rm i t t e n t  da tc r s . i’ c-r
manent wa te r s  of s i g n i f i c a n t  value to w a t e r f o w l  are also inc luded .

Woodcock . Tile resource was included under small ~amo a l-
though the h a b i t a t  overlaps bi g game and small game h ab i t a t .  The
n a b i tat  was es t imated  using land capability classes . subclass “w” , as
determined by the Soil Conservation Service in its NAil report of Land
Drainage. There are eight  land c a p a b i l i t y  c lasses ;  classes I—IV arc
suitable for cultivation and other uses classes V—VIII are not. Sub—
class “w ’ app lied to any of these indica tes  excess water (froiCi stand - -
point  of a g r i c u l t u r e ) ,  due to poor soil dra ina ~ e , wet ness , h u h !  wa te r
tab le , or over flow .

N an—Days Supp ly

This is de f ined  as t i l e  use (in man- -days )  t u e  r e source  can
sueport  p resen t ly .  The fo l lowing methods  were 115 (3! in it s  dct l - r i l inn
tion :

Es t imates  of the ex ten t  and quality of
h a b i t a t  and corresponding harves t s  for  each
s ta te  were used to ca lcu la te  t h e  y ie ld  per
square mile of range . These ratios were  then
app lied to es t imates  of h a b i t a t  in each d r a i n
age~ area.  The numera t ions  provided a reason-
able i nd i ca t i on  of the h a r ve s t s  which  could be
suppor ted under present  c o n d i t i o n s .  These
were then coverted to man—days supp ly f i gures ,
using the current hunter success and man—days
per hunter as division and multip lication
f a c t o r s .

N&JN -CONSUNPTIVE USE

Information contained in t u e 1965 Survey of Outdoor Rec-
reation was used as a basis for estimating minimum participation
rates. Tile average man--days use per cap i t a  (12 and over)  l isted for
ac t iv i t i e s  related to w i l d l i f e  p h o t ogr ap h y ,  b i r d  watching , and na tu r e
walks was utilized for determining nonconsumptive use . A min imum use
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for non—consumptive activities ill those Standard Ne- i ropolitan Sta t i s -
t ical Areas w i t h  a popu la t ion  of one-- million or III (lre people was also

l i s ted.

F 1SHLRY RE SOURC E S

f is h i  Supp ly

Freshwate r  Fis h

Tue supply of f r e s h w a t e r  f i sh  was related to the quantity
and quality of the habitat. Using information for each Basin , a
standing crop of game fish population was estimated and a pe r cen tage
of these-  that could be ha rves ted  (average annual sus ta ined  y i e l d )
was calculated . Based on present satisfaction levels (1/2 pound
cold—water  f i sh  — 1 lb. warm—wate r  f i s h ) ,  t i le  f i s h i n g  pressure  t h a t
could be sustained b y the availab le supp ly was ca lcu la ted .  For
certain river uasins where information existed , i.e. tributaries of
Chesapeake bay , tile Connecticut River and rivers of New Jersey, th is
information was used.

ihe po tent ia l  supp ly was ca lcula ted  using t i le  Susquei l anna
and Connecticut Comprehensive River Basin Studies as comparisons for
each! basin in its respective region . ‘ru e potential supply estimates
are based upon the assumption that the present productive ca:-acity
of th e lakes and streams will be preserved through maintenance of
historical quantity and quality of water and that management measures
to stock and improve th e qua l i ty  of ti l e h a b i t a t  wi l l  cont inue .

Various methods were used for  eva lua t ing  tile f r e s h w a ter
f i sh ery  habitat . Areas of standing surface water for each basin
were- taken iron tile Bureau of Outdoor Recreation ’s Lakes ari d Ponds
inventory (1968). The areas of flowing waters were computed by the
following methods: In Sub—reg ions A and B, the stream mileages and
acreages were e i t h e r  measured on maps or abstracted from “l’he Gold
Book (Tit e Resources of t h e - New Eng land—New York Reg i o n ).  In Sub-
regions C t u i r o u g h L , u p ropor t ion  was used comparing dra inage area
of Susquehianna Rive r and its corresponding s t ream miles and acr es  to
tu e unknown rivers . in Sub—reg ion F, data of stream miles and cor—
re-~~p onding acr es l i s t ed  in Fish and Wildlife Resources as Related to

e-Lj~~~~~~ioi ,~~~~ ober, 1968 were used.

U n p r o d u c t i v e  fishery habitat , insignificant intermittent
L r i b u t , u r y  s t r eams , p r i v a t e  lakes h a v i n g  no publ ic  acc~-ss , and w a l er
supp ly rese rvoirs prohibiting fishing were subtracted from total

~ iL~ I L  ~lt

1-or clas sifying habi tat as to quality , various methods
were used. i h i e -  total productive fishery habitat in sub—reg ion ~\ was
used for both! lakes and sl re-ariis . For Sub—reg ion B , ex cept for the
Connecticut Rive r t~ usiu , hab itat. was class as Type 1 and 11 warm and

0—254



cold water based on state fishiery publications and water quality
c l a s s i f i ca t ions  l isted in “ Ihe Gold Book” . In S u b — r e g ions C throug h
L and th e Connecticut River , only Typ e I warn and c o l d — w a t e r  was
evaluated. Using the- Susquehuanna Rive r as a base , a p r o p o r t i o n  was
then compared w it i l  dra inage areas to f i n d  a d d i t i o n a l  unknowns ( c x —
cept in Ne w jersey where State information was provided). For Sub-
region F , the a fo remen t ioned  publ i shed  da t a  l i s t ed  in Fish i  and Wild-
life Resources as Related to Wate r  Po l lut ion  were used .

Anadromous Fish

‘file present supp ly was approx ima ted  f r o m  a l i t e r a t u r e  sur-
vey . h u e  e s t i m a t e  of suppl y was der ived from spawning  p o p u l a t i o n s  of
fish which reproduce in t i le  s p e c i f ic  r i v e r  being s tud ied.

Sa l twate r  Sport Fish

Lstimates of saltwater sport fishing supp lies were made
using Stroud ’s method (SF1 Bulletin No. 184, May 1967). This method
assumes that th e present five pounds a day harvest of saltwater fish
in the NAR can be decreased to two pounds a day in tile future- and
sti l l  provide acceptable success levels since it remains twice thiat
of freshwater success. Using Bureau of Commercial Fisheries estimate
of 30,. increase in biological productivi ty, coupled with present use
(fisherman days), we can calculate an approximation of future fishing
pressure the present supp ly can accommodate. (Because of con~ 1ict
betwc’eu sp ort and commercial fishery uses of saltwater species , we
could not assume present satisfaction levels would increase or re-
main constant due to iieed for increased commercial food fish!).

Commercial  Fish

The supp l y 01 e s t u a r i n e — de -p en d e n t  f i n f i s h  was cons ide red
capable of supporting and sustaining an additional fishing pressure
of 3U,~~. For estimating shellfish supp lies a 100% increase was pre-
dicted . this is due to increased management practices , especially
transplanting and depuration of stielltish stocks from presently
condemned areas , historic maximum harves ts  exceeded these e s ti ma t e s
i i i  the .~AR.

‘th e maximum avai lable supp ly of commercial fish for the
Chesapeake Bay Region (Sub—regions E and F) was derived from the
Bureau of Sport  F i sher ies  and W i ld l i f e  publ ica t ion  e n t i t l e d  Fish and
Wildlife Resources as Related to Water Pollution.

PRESI-LN l’ USE

Freshwater  Fish e rmen

Based on Slate license sales (resident and nonresident),

~ud ~- s t im a L i n g  unlicensed fish ermen, a fisherman total was derived .
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The numbe r of paid f i s h i n g — l i cen s e  ho lders was der ived from tile FWS
News_ Release of April 12, 1967. The numbers of unlicensed fishermen
were c al c u l a t e d  f rom i n f o r m a t i o n  provided in the  Nat ional  Survey of
Eisj~~~ iii u n t i i ~g ,  1965. This publ ica t ion  also furn ished  informa--
t i o n  es t a b l i sh ing the p a r t i c i p a t i o n  days based on t h e  na t ional  aver--
age . The use was propor t ioned to the type of habitat (warm—water and
c o l d — w a t e r )  based on i n f o r m a t i o n  supp l ied b y tile s tates for  incor-
por~it ion into the Bureau ’s stud y entitled National Surv~y of Needs
f o r  h at ch e r y  Fish, 1968.

In general , i t  was assumed that for the purposes of t h i s
stud y t h e  p resent  suppl y was at least capable of genera t ing present
use. Tile habitat was classified according to its fishery management
potential. Niich of this h a b i t a t  is a combinat ion type of habitat ,
t h a t  is an i n t e g r a d e  of the warmwate r—co ldwa te r  c l a s s i f i ca t ion. Such
waters may be seasonally stocked with trout and at these times sup-
port a p u t — a n d — t a k e  f i shery . Because of these stocking rates the
supply is supporting the present use and certain water classifica --
tions are being utilized to their maximum capability.

In those cases where use exceeds the average annual sus--
t a m ed y ield (supp ly ) ,  overt ishing or ove rharvesting the resource
occurred and fishermen were being satisfied with less than tile
na t iona l  s a t i s f a c t i o n  leve l of one pound for  warm--water  or 1/2 pound
for  c o l d — w a t e r .

Anadromous Fisherman

To avoid any overlap or dup lication in this stud y ,  anadro—
mous f i s h  were -  s epa ra t ed  f rom saltwater fish. This was accomp lished
by defining an anadromous fish as one that spawns or reproduces in
the specific river basin being studied. Since many anadromous spec-
ies mi grate  and are caught in areas other  than where they ori g ina ted ,
(i.e. estuarine area) a use was shown for certain basins where in-
significant natural reproduction occurred. This use was then assu-
med to equa l the latent demand within the area. Anadromous runs of
smelt were placed in the saltwater category.

Sal twater Sport Fisherman

The sport—fisherman use of the saltwater fishery resources
was determined from basic data provided by the 1965 Sal t- -Water  An~~
1in~ _ Surv ~~~. Other contributing information used to provide estimates
of sport f i sherman use included : basic information provided by the
Nat ional Survey of Fishing and Huntij~g~~ l96S, correlated with service
area populations ; an estimate of use based on t h e  d i s t r i b u t i o n  of
pr inc ipal species appe ar ing in the sport—fishermen harvest , correla-
ted with tile service area population in each state: and estimates of
ind ividuals with knowledge of the present use of these resources .
The final determ inat ion of present use of these resources was adjus-
ted to fit within the framework of tile available basic information
and estimation .
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Commercial Fishery

The present (1965) harvest for each state within the NAR
was obtained from the Bureau of Commercial Fisheries publication

~ 4~~~~r Statistics of the United States for 1965. For this study we
are repor ting only on estuarine—dependent species of marine life.
‘flue Bureau of Commercial Fisheries provided the list of commercial
species that are considered estuarine—dependent (see Attachment 0—2).

The dollar value of the commercial harvest is expressed as
dockside value for both  f i nf ish and s h e l l f i s h .  These dollar  values
are prices paid to fishermen and can be multip lied by a factor of
about three to derive gross product value to the f i s h i n g  i n d u s t r y .

Al though these f i gures r ep resen t  gross va l ue at the land --
ing, they are considered to represent approximately tile sum of tu e
net values to the fishermen and to the processor as well , plus wag
payments to f i shermen in cer ta in  cases.
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ATTACHMENT 0—2
ESTUARINE— D EP ENDENT COMMERCIAL SPECIES

COMMON NAME S SCIENTIFIC NAMES

Finfish of Major Commercial Signif icance

Menhaden • . . .  .  .  .  .  Brevoortia tyranus
Bluefish . . • . • •  .  , • .  Pomatomu s sa l t a t r ix
Croaker (Atlantic)   Micropogon undulatus
Drum . . • . . .  .  .  .  .  Pogonlas cromis
Redflsh • • . .  .  .  .  .  Sciaenops ocellata
Eel (American) • • • • •  .  .  An guilla rostrata
Flounders . . .  . , .  .  .  Pseudopleuronec tes americanus ,

Paral ichthyes dentata,
Paralichthves albigutta

Gizzard Shad . •  .  .  .  .  Do rosoma cepedianum
Hickory Shad . . • • •  • • .  Alosa mediocris
Alewives . . . .  .  .  .  .  Alosa pseudoharengu s , A . aestivalis
American Shad . • •  .  .  .  Alosa sap idissima
A t lant ic Salmon • • • . • .  .  Salmo sal ar
Striped Bass • •  .  .  .  .  Mo rone sexa tilis
Whi te Perch • • • • • • • • • . • Morone americanus
C c ip , or Porgy .  .  Calamus ~~~~~ Stenotoinus ~~~~~~~~~

u-~~ Sea Bass • • Cent rop ris tes philadeiphicus
‘.merican Smelt . • .  . • • • • • Osmerus mordax

- 
- - ‘  t . • . . . • • • Leios tomus 

___________

- urreon . . . •  .  .  .  .  Acipenser !Bfls
Labia (also called
Line’ or Lemonfish)  .  .  .  Rachycentrum canadum

r~ ~<,e  .  .  .  Urqp hycis ~~~~~~
Po llock • • . . • • • .  • • • • Pollachius virens
Jacks . . . • • • • • . • .  •  Caranx ~~~~
ilarvestf ish . . • •  .  .  .  Peprilus paru
A tlan tic Butterfi sh • •  .  •  Poronotus triacan thus
Anchovy . . . .  .  .  .  •  Anchoa .~22.
King fish . . . .  .  .   . • Ment ic irrhus ~~~~~~
Mullet • • • . .  .  .  .  .  Mugil cephalus ,

Mug il curema

Finfish of Commercial Significanc as _Baitfish

Killifish . . . • . . . . , . • • Fundulus !22~~’Cyprinodon variegatus
Silversides . . . . . . . . . . . Membras tnartinica,

Menidia 
~~~~~~~~~

Y
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Finf ish of Marg inal Commercial Significance

Car Lepisosteus ~~~~~ .Sea Robin Prinonotus
Northe rn Puf fe r  S~ haero ides nej~he1us

Crustace a of C ommercial Significance

Blue Crab Ca ilinectes sap idus
Americ an Lobster  Homarus ameri canus
Rock Crab Cancer
Shrim p Pen aeus 

~~~~~ 
Xi phopenaeu s ~~~

Mollusks of Commer cial Significance

Surf Clams Sp isula ~~~Cherrystone ( an d
Li t t leneck)  Clams Merce na r ia mercena ri a

Soft Shell Clams  
~~~~~~~~ arenaria

Oysters  Crassostrea vir ginia
Periwinkles (Edible Snails) . . • . . . Littorina ~~~~~~
Bay Scallops . . . . . . Aguipec ton irradians
Squid . . . . . . . . . . . Lolligo ~~~

Bait Worms of Commerc ial Significance

Bloodwor ms Glycera .~J l.
San dwor ms . • . . . . . . . Nere is 

~~~

Reptiles of Commercial Si gnificance

Terrapin Turtle . . . . . . . . . . . . Malade rn y s ~~~



A TTAC bIMh’I NT 0—3
CON C EPTS F N ES’F I~~A’1’ 1 N ( ;  l ) l - MAND

The est  ir’ ii te of the f u t u r e  demand was developed by f i r s t
com p a r i n g  t h e  re~ ut ionshi p of pr esent use of existing resources to
p r e s e n t  t o t a l  popu l a t i on . F u t u r e  n u m b e r s  of users  was assumed to
v u r y  d i r e c t l y  wi t h u  e s t i m a t e s  of f u t u r e  p o p u l a t i o n . Provided t h e
abundance and q~i ;i1 i t  ies of the resources  remain commensura te  W i t h l
w i s u t  is requ i  red to s a t i s f y p r e se n t  users , it was assumed that t h e
p e r c e n t ag e  of the  p o p u l a t i o n  us~ ng these resources  would r e m a i n
co n st a n t .  -

Future demand was calculated using population estimates
fo r  each bas in  for  the  bench years  1980 , 2000 , and 2020. In order
t c  p r o j e c t  t h e  p o p u l a t i o n  f i gures th roug h t lu e  year 2020 , t i le  1960
popu l u t i o n  e s ti m a t e s  w e r e -  used as the s t a r t i n g  po in t .  The percen t
of p o p u l a t i o n  increase between 1960 and 1980 , as d e t e r m i n e d  f rom t u e
Office of Business Economics projectionsi’, was app lied to the base
figures for each basin. A correspond ing increa: between 1980 and
2000 and between 2000 and 2020 was used to extend the p ro j ec t ions  for
those periods.

Using th e  procedure described above , the following pro lec--
tions were obtained . The 1965 population within thle North Atlantic
Region was about 47.6 million . It is expected that by the year 1980,
the population within the entire North At lantic Region will number
55.9 mi l l ion , 70.0 million by 2000 , and by 2020 , 86.8 million .

I t  is obvious tha t  this  growth  wi l l  c o n s tit u te  a major  in-
fluence upon fish and wi ldlife resources. In tile first p lace , as the
human population increases , there is a co r r e spond ing ,  a l t h oug h~ not
necessarily di re ct ly proportional , incresse in demand. On the other
hand , as the human popu la t ion  increases —— en c r o ;u c h l i n g  upon r u r a l
a reas , us 1Ir ~~in g  and des t roy ing f i sh  and w i l d l i f e  h a b i t a t  — -  t he re
tends t o  be an accompany ing decre~ise in the c a p a b i l i t y  of fish and
wi l d l i f e  resources to m e e t  human needs. Very s imp ly ,  our e f f o r t  in
he N o r t h  A t l a n t i c  Regional Stud y of w a t e r  and re la ted  land r e sou rces

is to p o i n t  out  nleans of conserving and develop ing these resources  so
l~~ to  most near l y meet p r oj e c t e d  human needs .

in t h i s  Study , a strai ght—line projection was emp loyed , us-
ing th e -  p r e s en t  h u n t e r  and f i sh l erman  t o t a l s  expanded in accordance
w i t h  t h e  an t i c ipa t ed  popu la t ion  increase .  ( I n c r e a s e  or decrea se  is
asstmied to he directly proportional to basin popul ation projections).

License sales were considered as t i e  b e st  projective index

1/ h ’r cj e ’t i o n s  as of March ] ‘ l v ~8.
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01 ‘titm mm - e lmmnmt i ig mn ,h I is~ i n~; l , ’ Fm mlm l. .  ‘los t  ‘u - ‘ ‘ wh i l l  t or i ~b u

l ’uv ii c,’ i m s m - s  , m d  the a ct  of l n i ’~ ing a h i cem~ ‘ e ” : y m t  - -
~~~~ s a h f  I mu

d~~s i r e -  t o  hunt or fish . l,j ,euse m ; u l e s  r . ‘‘ ~~ 
- t a ,mt,u u t i t u t i v e

m e a s u r e . m i t e s t d t e s  k eep  u c c i u r i t . ’  re-eel m i s  r - ; , - u :; , r c - . rds  ir e
r e a d i ly  a v u t  l uibl e , an d t u e  amount of m m n i i c  - -. : ‘ 5 * , ‘ ,ution is
k i m o w i m  func t ion of I I ,‘i n s e d  c u r t  I c i pa t i umu

b” or more  ~p e c i  t i c  i n f o r m u t  i . n  oii t u e  ~~~~~~ ‘ ‘ -~ used for
ob tuinin g itui , ii- er s of h u n t e r s  ‘ m m m d  f i s i m e r m i ‘I t~~’i ’  1: 1 c:omms sec t io n
c u t  i t  he.h S tat u s  of F i s h  ~ i i i  W i  h d l  i f i  R e t , ’ ’ ; m  .. mu m m d  ‘i’l ,  r l ie- s in t i m e
‘c t t  N At lan t m ’ keg I on

p r o  e c t i m i n  is a forecast based ‘n n .mm - h r ~~t mSSUl:li) t ions ,
and as such , can be r e v i s e d  i f  ‘ m i t  u rc cen d i t  i o n s  h u o ’ m l il i v a l i d a t . ’
c e - c t  am assumpt  t ons  . To t ake  f u l l  advan t age  ii c 1 c x i  I e qu :m ’l i t  v
01 p r o~~e c t i . i m s , it 1mm m n u p e r u i t i v e  t o  l i v ,  a u- ,- o r s i n  m l o u a l ;e of these
u s s m i r t p t i o ns and t k e i r  e f f e c t  on i s -  d e v e l op e d  r n , t l ’ l  ieee.

k u u v  a ct  ors 10 t i m e  l u t m m r e  m a y  t end  to  a l ter  the  demand pro
,j e c t  ions. Such f a c t o r s  i n c l u d e  atm ;ml  t e rod  popul .t ion pro  L I t  ioU ,
e f f e c t ’  of a decr . - m s & - d  b i r t h  r a t e  , nat ion ul  ca l  ill I ty  a si ; n i f i c . u i m  t
decm ’ ,-ui ~ e i l  t h e  m p m ~u m u t  i t v  and q u a l i t y  of the  pr e s~ ’ i l  t N ib  i t - m t  , and
significan t p o p u l a t i o n  gl~i I  t s .

C onsumumo t  iv~- uses of fish  and w i l d l i f e  r e sou rces  can yore
I f  l icense fees  were r e d u c e d  or e l i m i n a t e d , a bi gge r demand  mi g h t
o c cu r .  C o n v e r s e l y ,  i i  a s al  tw;ut, ’r li lt - u se were  r equ i red , a d e c re as e d

f~ ’ u : t ,  m ud i i i  gh t fo l l o w

l u m i , ’ r  prese nt  condit  ions , if Sunmi; ue lnmntin g circ e rn m i t t e h
aim i rue reased demand cou ld be e x ne c t e d .  R e s t r i c t i v e  h u g  l i m i t s  in
ci-r t  sin i ms t 30cc 5 h u i v e  caused m [owe red demand . Ot h i c  r t m ’ t org ad -

verse to I t t m n t i n g  w o u l d  be r e s t r i c t i v e  gun- -con t ro l  laws or an increase
ill t i m e  n u mm u ber of t owns I m . ’ u v i n g  o r d i n a n c e s  f o r b i d d i n g  h i s c i m u r g e  of
I ire u

c u m m v  [d et er s  could a l t e r  connie rc ial  — Fisim e ry d e n u u i m m ~i pr o ,i c c ’-
i ons .  An i n c  r , - u se  in p r o t e  in food p r i c e s  wou I p r o b a b l y  in c r ea s e

dem ;u ’ m , i  f o r  c o m l m m ’ i e r e i u l l  1i’ ; im , ’ rv  r ,-sour , - , - - - u . Dec re use d  i m p o r t  i t t  i o m i  of

1i sh ry m e  s I ) u l m ’ce-s i n t o  t i u ls  count  r ’~- -om m I d i n c r , - u l , ’;e dot m e - s t  Ic f i s h  lu g
ope i- i t t  io n s .  New met  m i S  of f i s h i n g ,  p r o c e s si n g ,  and uuum r i _ , ’t hu g ;~mu uv

r . d m i m ’ e a more  m i e s i r a h  I ’  p r o d u c t  , i n c r e a s i ng  h e i m a n m i  imm h c l e a t  i m p  lies’
m i t t  i e t g .  F i sh  p r o t e i n  c o n r i u t  rate o f f e rs  an - i h t e r i u a t  iv ,- p o s s i b i l i ty
f u r  so ng p r o t  e i n  d e l i  c i t ile ies p r ev a  1 emu t in rumm y areas and i t s
gen e r a l  i e e e - p t  u t mu ce wou Id i n c r ea s e  demand . I )  i e L i r y  t r e n d s  t o e m  r d - ~
l o r t i l i m - ! , low c a l o r ic , and ch m o l e st ’ r o i  — f r e e  foods  f a v o r  I i s h u  pro-
duc t - u , whi ch ar .  n a t m u r — , u i  l v  - o u s t  i t u t e d  t m  f u l f i l l  t i m e s .  r e - q u m i m — e m i e n tn .

he, ’ - use of  t i m , -  t I ,uc —d 1St - imlce I l e t  or t m t  ef Fe ct  L i  me I m u m u t  —

[l ip and fish l i p  population t mi- c loser  t i m e -  supp ly to t i m e  demand
t h e -  I m i g h u e r  t i m , ’  p u r l  i c i p ; m t  ion r a t e .  This i n c re a s e d  p . 1 1 — t i c  L g u u i t  i o n  —

p o p u l a r  i t v , ii - u  w i l l  — -  in i t s e l f  h ia s  i i  p o s i t  V I  i n f l u e n c e  omu
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ih eni,lfl ,l

S ! u o u l , h  i t  lu ~’ l i ~m p m m s s i b l e  Li) bring, supp l e m t ’  r u c - i m m u h i e
b ,u l , u n c t -  wi tim t e c i u m i d , t u t u  fts hut - r c ’ ci’ii ami d !mummt t ’ r m ; icc ay cumiu l  p~~m c t h i y
w i  h i  t u rn  to  a lt c  r c m , m t  lye r e cr t - :u t j o n a h  ac t  i v i  t [es . ioi -J e v e r  t ue
m i e s i r e  to hunt and fish isv wel l  r e c ’ m c u i u m  ~~

— t h a t  ii ; , f c m , ’r e W i l l  e x i s t
a l i i  t i  u t  d e m u a n  d

A l t h o u g h  i _ n f o m — c c c m t  ion I ro ucm O n g o i m i p  ‘pt I T  c m ’ l p m ’ .- I m . - f l s i V e
stud icci  w cu s  mi t  I l l z e m h  for  v a r i o u s  aspec ts  of t h u  i s  h ype  II s t u d y ,  sonme
d i - - u c r t ’ p c m m u e i c s u c c t y  ap p e a r  in i- m e g - m r  i n c  t i m e  f i m i d i i m ~ s m d  c m n u . ’ l m s  l o r i s .
So me of t m c , ’se c mii  ac c m c c o m u m i t i ’ d  f o r  by use of d i f f e r  i n c  p o p u l a t i o n
p r o  j e c t i o n s . In  a d d i t i o n , cu lt Hom mg h u t i u i ,s s t ud y is r e g i o n ; m i in scope
ce j ive fo r  t I m e -  si- i c-ce -n t  at t e mp ted  to s a t i sfy  t i m e  ,i, - c : m : u r i d  w i m e  rL- i t
or i g i i m a t c- - . t h u s , c ut t i i  i s  St cu g e  of p l a n n i n g  , we i e u v e  no t  t r a n s  -

f e - r r ed d e - nm a n d  ro i m one bas in  to a n o t h e r .  Th i s  in e f f e c t  r u m _ c a l l s  t i m , u t
m e -  a r e -  p r e s e n t l y ~u t t t - c ’ c p t i n g  to sat  i sf y f romn w i t h i n  a p a r t i cu l a r
b as in  t i u i -  dem and of t i c -  bas in  r e s i d e n t s  p l u ms t i m e  i l r L - c ; m _ ’ n t  p r o p o r t i m m m l
of non re s iden t  sp i’~ st - m e - m u .  1 i  t ime  d emu and  is i :cccmpcuh Ic of being
sa t  is l i e d  ci t i c  [ml  a i . c m s i  0 , h o w e v e r  , i t  i s r eason ab l e t m  as - u i c. t h a t
i n ter b a s i n  t r a n s f e r s  w i l l  occ u r :  th u s aspect  w i l l  he c m m n s i d e r e d  as
P l u t o  f o r m u i m l a t  ion p r gr i ’ s s m _ ’ s

Ano t i c ’ r mi t p~u r  Lu r e  f r o m c c  t i~~’s e m ore deL “ m i led Type I I  st m m c i  I e c - c
c u t s  t m m , u t  t i m e  s m c m a l l i - s t  u n i t  usech in t i m e  NAk a n a l y s i s  m . c m s  a c o u n ty
Cou nt  v on i t s  fo rmed  l i m e  c u t s  is f o r  v - c u t [ma t  i n g  ri - c c  I m i r c e su i p p  lv .  If t ime-
m c m c1 ~ or  i Ly  of Llm i- c o u n t y ’ s a r m _ - a  was l e c a  t ed  in an PAR has in , i t  was
eva i m m , u t e d  as be ing  m _ - m m t i r~ - l y w i t h i i n  t h a t  basi-i . t y p e  IT  s t u d i e s  on
Li me o L i m e  r hand , im m a y sub d i v ide  b a s i n s  i n t o  subh ss i rur ;  . S e - p . m  i u  t m  ‘;upp I y

demand , and m ecd at  ud it ’s c u r t ’ accomnp l  1 sl ed I r each ar e  cm - r e s u l t i n g  in
I i g u m r . - c .  t m c c m t  u u m - m l o t  c o mp ar a b l e  to t h ose of t mi s stu d y i c  n c o i m  -

ci ider s  t he bas in as a w h o l e .  T im i s  n o n c o n f o rm i ty , h o w e v e r  , s-o ur i h  no t
i n v , u  l i d a t e  Li i i ’  f i n d i n g s  he ri-In as app l i e - i l  as ci me a s u r e  of reg i mmmcii

m~j_-i_ d s  ar i d  t ime  i l a t u m r m -  am i d ex t e n t  of ’ m um _ - c u r l s  a t id  m c m e ; u s m u r e s  to  pr .v i d ~-
su t  f i r  it ’l l  t re m-m u I r  ( ‘ l’s to meet  those m u t t ’s .
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