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~~~~~~~~~ ~ UNITED STATES
- DE PARTMENT OF THE INTERIOR

• FISH AND WILDLIFE SERVICE

Division Engineer
U. S. Army Engineer Division

Ohio River Division
P. 0. Box 1159
Cincinnati, Ohio 2~52Ol

Dear Sir:

The U. ~3. Fish and. Wildlife Service is pleased. to present a report on the
Fish and. Wildlife Resources of the Ohio River i-u5i1 ,~ to be included, as
Appendix “C” in the Ohio River Basin Comprehensive ~rvey. This report has
beer. prepL Ji , joint ly, by the Aureau of sport Fisheries and. Wildlife and
the Bureau of Commercial Fisheries, under the authority, uni  in accordance
uith the provisions of the Fish and. Wildlife Coordination Act ( 148 h tut .
1~31, as amended; i6 U. .C. 661 et seq .) .

f l ie  report is designed to unalyzu the fish  and. :ilcllifs resource y~ otlems
in the Ohio River Basin and to furnish gun~rnl solut)u~~;, especially as
relete l to potential -siter development projects.

i’Iii~ report .~as undertaken ~ith the cooperation of each state f ish  nn~i game
agency within  the basin. The study ’ s findings and projections have been
reviewed and generally concurred with by the heads of these various state
agencies. ~Jther ~~k ra1 agencies involved in th is study furn ished ba sic
data. ~l.u cooperation of your Basin Planning and. Project Planning i- ranches

~as s ign i f i can t .

in i~ 6) , approximately 2.6 million anglers fished. 22 million ~1a:~rs in the
basin on i , ) acres of po~ded waters and ~h , DD - miles of f ish  i le
unlLf s l ight ly  l’ ss asY rs , 2.3 million, also spent u i ~~r oxiu t-sly nil l i sn
lays afield in l u )  on ~3 million acres of land in the basin.

in  1 ~6U , the )hio in commercial f isheries cat cu  as u~;a rl L; . 5 mil itu : .
pourHs v luu i a~ $L~25, OOO . A potential demand of ( .)  ra il l ion  saunA; uf
f r u sh-~rater  f i su  (exclusive of that produced in the U r e a t  Lak es )  a;; es t imn t~
to exist in the  L ain thet year , indicating potential defici t  01’ 5. )+ n il l ion
pounds . Abe commerc ial catch originated almost entirely from the r ives
f i sher ies  which accounted for only 1~5 percent ( 1 1 , acr e s )  of u .e  potent ial ly
available :wbitat  (Al ) , ). The r rj e r’u Cc ;e’olurtio:. rate -~.us 1 . 6  r oun is per’
acre . An average pre .Iuction rate of 1’ 1 uanl;; per acre on the ctuntial
habitat otH have been required to meet 1~ ;D Jerar nia . The sorara r’ jul s ill—
fish catch for the cor rearoui i ’s~y ~ :-ar as - .25 million pounds valu-:J at
$95, 000. Recent i n er u si s in temani for mussel shells h a  ;‘es-~~t J  in at
least a doubliu~ of the value of the cat  a: since i t) .

_ _ _  _ _ _  
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Gross demand, for sport fishing is projected. to increase 62 percent by 1980,
88 percent by 2000 and. 138 percent by 2020--over the 1960 actual basin use.
Despite the assumption that much of this demand will be met by futur e habitat
development programs, there will still be unfulfilled needs of 3.1 million
angler-days by 1980 arid 11.8 million by 2010.

The growth in hunter demand, while at a much slower rate than fisherman
demand, nevertheless is projected to increase 18 percent by 1933, 23 percent
by 2000, and 32 percent by 2020--over the 1960 actual basin use. Liufficierit
hunting opportunity, above that met by future habitat development programs ,
will. be needed to sustain an additional 3.4 million man-days use by 1980 and
5.5 mi lion by 2010.

This report lists several alternative measures for solving certain fish and
game resource problems in each sub-basin of the Ohio Basin. Also, it provides
a system of inter-sub-basin priorities based on net needs for sport fishing
and hunting.

Future demands for inland commercial fishery products in the basin are esti-
mated to total 14.2 million pounds in 1980 and 24.2 million pounds in 2010
based on projected increases in per capita consumption. Additional habitat
created through reservoir construction and potentially available for com-
mercial fishing :Alll total 635,000 acres by 1980. A production rate of 03.3
and 38.0 pounds per acre from these waters will be required to meet 1933 ani
2010 demands, respectively . Liberalization of legal restricticns and muierni-
zat ion and coordination of the fishery are necessary conditions for opti mus
utilization of the basin ’s commercial fishery resources.

There is every indication that demand for mussel shells will continue to
increase. Unlike the commercial finfish resource, future shellfish pr’oJuction
in the basin will likely be a function of a rrcscr ;t~ y uncertain :-u~ r~ly :‘-~ther
than demand . The Ohio Basin is one of the major t r ; u J i t y  s: ii-n;’odu .ring
in the world and every effort  should be taken to ass-ne 0 :t .~tilicutiun
and appropriate habitat protection for this resource.

The reconnaissance nature of the data and the 51Z : of t~ie ereas being comrs r-e
preclu~~ its direct use in many specific I0stur’e prcje -~ s. A f r- .;n.~.;ork s tu iy
such as this finds its value in inter-elemental e scIar i sons  ra~ he’ than fixc i
indices for specific projects. We do not imply ti nt the lata fe,’ any specifia
area is par t icular ly  erroneous ; jus t  that c e r tu 5 n  c i r;  ~a~ u of tA . reconnais-
sance-scope data may warrant  additional analysis or ~.iuation to more sse c~’f ic
areas before they can le applied to a given ~rojecL at a y iv-s n )ccation ~-ith in
a sub-area.

It has been a welcome opportunity to provide information ori f i sh  an~ :11311Cc
resources of’ the Shio River Basin. We hope on A l a lu t i : in this ca -a -

hensive study will result in the perpetuation anJ. enhancement of r h  rae
p resources ;nJ that full consideration wil l  be given to Ci sh a nd. wi ld l i fe

11
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needs in the comprehensive plan for the solution of the water and associated
land problems of the Ohio River Basin.

Sincerely yours,

R. W. Burwell , Regional Director Walt r . Gresh gional Director
Bureau of Sport Fisheries & Wildlife Bureau of Sport isheries & Wildlife

Region 3 Region !4~

Richar E. Griffith, Re ‘ al Director William F. Carbine, Regional Director
Bureau of Sport Fisheries & Wildlife Bureau of. Commercial Fisheries

Region 5
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INTRODUCTION

This is a report on the fish and. wildlife resources of the Ohio River
Basin , including the related needs of the present and future sportsmen of
the area. ~.The report has been prepared under the authority, and. in
accordance’ with the provisions of the Fish and Wildlife Coordination Act
(48 1tat. 401 as amended; 16 U.S.C. 661 et seq.. ) .

The Ohio River Basin Review of Reports was authorized by a resolution
adopted May 16, 1955 by the Committee on Public Works of the United. States
Senate which requested a review of prior reports on the Ohio River with a
view to determining whether any modification in the Corps of Engineers ’
comprehensive plan for flood control and other purposes in the Ohio River
Basin was advisable.

Accordingly, the Division Engineer, Ohio River Division Corps of
Engineers initiated. studies in 1955. Participation by certain other Federal
agencies started. in Fiscal Year 1961; the Bureau of Sport Fisheries and
Wildlife initiated basic studies that year.

The original scope of the investigation -.-;as changed in 1963 from a
review of reports to a Type 1 (Framework) , Basin Comprehensive Survey.
The objectives of the present framework study are “the determinations in
broad terms of overall basin requirements for water and related land resource
development for municipal, industrial and agricultural water supply; -.-ater
quality control; flood. control and drainage ; hydroelectric power; navigation :
watershed protection and management ; outdoor recreation; fish and. vild.life
conservation; and other purposes; the determination of the availability of
water; the appraisal of the capability of the going program of resource
development to meet indicated present and prospective needs; the formula-
tion in general terms of a plan of development, including the indication P
of elements which would be required is. the near future and the need for
and priority of more detailed studies of tributary basin areas.

The area under study comprises the Ohio River Basin, exclusive of the
Tennessee River Basin. It includes the major portions of the States of
Ohio, Indiana, Kentucky and West Virginia.; substantial parts of Pennsyl-
vania, Illinois and Tennessee; and smaller rena of New York, Maryland,
Virginia and North Carolina.

The fish and wildlife resources of the Ohio River Lu sin have been
studied previously in connection with -r a ter  and associated, land development
proposals. A total of 153 administrative reports on Corps of Engineer
projects, 64 on Soil Conservation Service projects, and four on Federal
Power Commission projects have been produced by the Pureau of Sport Fisheries
and Wildlife prior to 1963.

~~~~~~~~~~~~~~~~~~~~~~~ & _ .~~~~ _ _~~~_ __ . ~~~~~~~~~~~~~~~~~~~~~ . - - - ~~~~~- — —~~~~ -~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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The United States Fish and Wildlife Iervice wishes to acknowledg e the
valuable contributions made to this report by the Fish and Game agencies of
each of the 11 states in the Ohio Basin. Informstion as to available habi-
tat and indices of use on that habitat -crc secured from State resource files.

Additional information as to habitat and. use a-as secured from Regional
and Field Offices of the Soil Conservation herv ice , Economic Research Service,
U. S. Department of Agriculture, U. ii’. Forest Services , Bureau of Outdoor
Recreation, Geological Survey and. the Water Suprly and Pollution Control
Division of the Department of Health , Education and Welfare .

The Project and Basin Planni,rig Sections of the Ohio River Division,
Corps of Engineers were especi~,ily helpful in developing the projective
methodology and providing su.g~ estions as to the development of the report.

Personnel of the Pittsburgh, Decatur and Ohio Area Offices of the Division
of River Basin Studies, collected and analyzed the information on the status
of the sport fishery and wildlife resources. The iiorth Central  i-iegton, Bureau
of Sport Fisheries and Wildlife , and the Ohio Area Off ice r-:ere responsible
for the projectivo methodology and preparation of ti.e report . The River
Basins section of the Great Lakes and Central Regional I f f ic i , Bureau of
Commercial Fisheries was responsible for preparing the portions of the
report pertinent to the commercial fisheries of the basin.

DESCRIPTION OF THE AREA

Geography

The Ohio River is formed by the confluence of the Allegheny and
Iv~~-iongahela Rivers at Pittsburgh, Pennsylvania . It f loris 981 river-miles
in a southwesterly direction and joins the Mississippi River at Cairo ,
Illinois. The river bounds Ohio , Indian and Illinois (right bank) ;  and
West Virginia and Kentucky ( lef t  bank) .  Major  Ohio River tr ibutaries, in
addition to the Allegheny and Manongahela Rivers , are the Beaver , Miskingum,
Hocking, Scioto, Little Miami, Miami , and Wabash Rivers (right bank) ;  and
the Little Kanawha , Kanawha , Guyandotte , Big Sandy, Licking, Kentucky, Salt ,
Green , Cumberland , and Tennessee Rivers ( left  bank) .

The area under study comprises that portion of the Ohio River Basin
exclusive of the Tennessee River Basin and covers approximately 163, 000
of the 203,900 square miles of the entire basin or 5.5 percent of the
conterminous area of the United States (Plate 1).

Topography

The Ohio River Basin lies in four major  physiographic divisions, namely :

2
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the Valley and Ridge Province, which borders the watershed on the east and
is mountainous; the Appalachian Plateau, which lies to the west of the
Valley and Ridge Province; the Interior Low Plateau, which lies south of
the Ohio River and west of the Appalachian Plateau; and the Central Lowland,
which inc ludes virtually all of the basin north and west of the Ohio River
below Portsmouth, Ohio, and which is a nearly level to undulating glaciated
plain. IGeology

Broadly speaking, the Ohio River Basin is a region of slightly disturbed
Paleozoic sedimentary rocks that range in age from Cambrian to Permian. On
the basis of general lithology and economic importance, they are subject to - C

two broad divisions : (1) the coal measures and, (2) a great series of cal-
careous sediments that extend from the base of the coal measures down through
the Cambrian. The coal measures form the broad Appalachian plateaus of the
eastern third of the basin in Pennsylvania, West Virginia, eastern Ohio,
eastern Kentucky, eastern Tennessee, and underlie the central lowlands of
western Indiana, western Kentucky, and eastern Illinois. They consist of
a great series of sandstones and shales containing many important coal beds.
The calcareous rocks underlie a broad belt extending through the central
portion of the basin in central Tennessee, central Kentucky, western Ohio, - -
and eastern Indiana, where they have been brought above major drainage by
erosion and stream lowering on the crest of the Cincinnati anticline. The
dominant rc.~ks in this area are limestones and calcareous shales. The
northern and western portions of the basin, including nearly all of the
drainage area on the north side of the Ohio River, below Portsmouth, Ohio,
have been glaciated. In this area, bedrock is generally buried beneath thick
deposits of glacial drift  and many profound changes in the preglacial drainage
have taken place.

Climate and Hydrology

The climate of the basin is temperate. Masn temperatures vary from
50° F. on the northern boundary to 600 F. on the southern boundary. Daily
temperatures range from about -30 ° F. to over 100° F.

The mean annual precipitation in the basin varies from 51 inches in
the extreme southwestern portion to 43 inches in the extreme northeastern
portion, and from 60 inches in the extreme southeastern portion to 37 inches
in the extreme northwestern portion. Storms have occurred aith a precipi-
tation of 6.5 inches in 48 hours, over an area as large u s 37,000 square
miles. Conversely, minimum monthly rairifalls of as low as 1.7 inches have
persisted for six months over a considerable portion of the basin. In gen-
eral, rainfall and runoff are high in the late winter and in the spring, and
are low in the summer.

Population

The study area has a population of about 20 million persons--ten per-
cent of the national population. The majority of the people are located
along a northeast-southwest axis through the basin.

3
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Industry

Portions of the Ohio River are highly industrialized; agriculture,
mining, and manufacturing also are extensive. Principal natural and manu-
factured. products include coal; limestone; sandstone; gravel; petroleum;
natural gas; salt; ores of iron, zinc, aluminum, and manganese; products of
iron and steel plants, rolling mills, blast furnaces, foundries, and machine
shops; motor vehicles, parts, and accessories; rubber goods; railroad equip-
ment; electrical machinery ; knit goods; furniture; electric power; lumber;
cement; chemicals ; farm products; and others.

STATUS OF FISH AND WILDLIFE RESOURCES - 1960

Basin Fish and Wildlife Populations

Basin fish and wildlife resources are limited by natural restrictions
and by an expanding human population with its inevitable demands on land and
water. Large populations not only limit the basin ’s habitat base , but also
place extreme pressures on the basin ’s existing hunting and fishing facilities.

For the purposes of these resource discussions the Ohio River Basin
can be divided into three geographical regions : (15 Appalachian Region, to
include the basin portions of New York , Pennsylvania, West Virginia , N orth
Carolina, Maryland, Virginia, eastern Kentucky and southeastern Ohio; (2)
the Central Lo-.-iland, to include the Ohio, Indiana and Illinois portions of
the basin north arid west of Portsmouth, Ohio ; and (3) th’s Interior Plateau,
to include western Kentucky and northwestern Tennessee. A more definitive
inventory of available f ish and game habitat on a sub-basin basis can be
found in Appendix Table 1, Column s 5 through 12.

Stream Fisheries

Cold-water streams capable of producing or sustaining trout f ishing
are located, primari ly,  in the ridge section of the Appalachian Region and,
generally, are associated with forested, mountainous areas.

The balance of the Appalachian Region and upland portions of the two
remaining regions contain the principal smallmouth bass--rock bass--sucker
streams. Certain reaches of these streams support fishable populations of
valleye and northern pike. The muskellunge provides fishing in certain
iOsntucky, New York, Pennsylvania, West Virginia and Ohio streams .

The lower reaches of the upland streams, plus streams in tile loalands
or plateaus , are productive of carp, catf ish, largemouth bass, spotte l bass,
sauger , crappies and suckers.

The basin ’s major tributary streams contain all the species mentioned.,
except trout. However, the normally inferior habitat in bowi . iu ry streams
and the lower reaches of large tributaries, inhibits the game f ish popul at ions

4



Photo 1. The Ohio River Basin cont ains many fine
smalimouth bass streams . (Court esy No. Car. Wild-
life Resources Coimnission)

Photo 2. Tailwater fishing is popular and pro-
ductive. (Courtesy Tennessee Game and Fish Comm.)
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and promotes a hig hc- r rc c t I c  of non-- :urue species. Species of game fish having
restrictive habit a t re~ uIreraeats a ‘~ u.r rarely or as transients in many
portions of these l: rgo r i ve ra .

Pollution f ran  ninny so - u s  ( ~~in s t r i a l , municipal .  agr i cui tural and
mining ) seriously li!!1i-t t i s h  ~~-oiuc i ion in many basin. s~ re :m s . Presently ,
the most serious F: sin  pollutant is acid ,  mine dJ’a inab c . . This puuiutan , and
insuf f ic ien t ly  tre - d :a . J-~~ t r I a l  nd an aicipal e f f lu e n t s , reduce i oten t ia f l~.’
fishable t a s i a  sL r ~ or by 4’

~ ‘ ‘ae n~~~in iennsyi1v’ ,r .~ a~ by i~ ne ~ : C C C t I O  In
West Virginia , and i i  C’~~~ cthc- r s tat e s .  2 t r€ .~aru :~dilu’. ic-r .
-decreases in 3C’;l rOt! as ctrS~ : 0 , - r S  - eat C : ’ a S S  th o .: i sin; e :  - e n ~ ba l er cera n o .
large municipalitir.~ ur - ren T - 0 L. :. . - s t r ’  .1 oatfails. Lack af
sustained flows in rn~~ r b a ~r. - 

t re ‘a - : r .-ouiuis poll it ton a -  cl ..lc ran .

, . c 
~SL~~ rcui

Wi th the excar.r Ion of .~ e n- n. ui l:h~es, cane i Lrinc-~ pally in the
JaL .Lagnen,, portion of Ce;-: Ye-rh and - -n: nylv’ .r .  : - . ‘ad in the .1 or, basin of
I :id.iar~n and. Illin-: ~—o:. L- - -c-n - r ‘ isi. aap’clatiunn ‘5cc g-~nerally the
result of artifi a al sTockh.~r .

thr.—made reservo i r-:: and :-~rn p nis receive i~~~, initial stocking of
‘r rwus slecie .: near ~~~ti ; - . -: of 1.’ - . e ’u ‘.n . - -as , cu’: 0., - t i e s , chine
bass, valloyr , per - rh , cn ti’Ics. L I:.er. 3. Oei ~~rifl col i—water ponds in
the A pp - :0lachi :’ n Region ‘ - c-: Litacka . n’~n’cged. far  trout .-;i.ile ce r tain
reservoirs in the upland.  pl’ -n ’anu r . ’io n , especi-lip in Ohio, :~r-.i being managed
for rnuskellursge. crt:.a: ‘a pik ’ - aisa h- ac can esn- .. t lI .~h’, i ifl some reservoirs
in Pennsylvania an: : Ohio, -a - -I hi c -or b-si rs states.

iuuigeno .zs f l a K  putai’- . .~.ns in nstu: -- .l lakes have been augmented wi th
stocked species; the :. now - - axirc te th”r species uraposition of man-made
lai ~ s and ponds. -Oe:-tain na t ive  s : - : c le s  n r c i i  as muskellunge, cisca , car-
:riuui h and yellow tn ,; rercist in a al lakes of the basin.

0o.~~neroi: l Fisheries

Altho~yh commercIal catch s t a t i st i cs  are nct available for the inland
w at e r s  of the U. S. prior to l’39L/ , it appears that peak production in the
Ohio Basin may have occurred curlIer in the 19th century. The 1690 catch

- --a s 6.7 million pounds and t i e  next year for which data are avai l-- Pie,
shows a -irep to ~.l million pounds . between ldtlo arid 1)63 the catch has
ru; rna in ed. relatively stable ;~“ith the high -as t  subsequent production , 3.6
million pounds, occ u rrin g in 1957 - -ad the lowest, 1.2 million pounds , in
1963. The l~E i  catch was 2.6 million pounds (i c .t ie 2).

l a rd-use changes , due to agricultural  and lumbering activities early
in the l)tk century  plus the rise of the Ohio basin coal and steel industries
ir0 the mid l3X) ’ s caused substantial environmental changes prior to 1~ -DN .
Acid mine dxairi g .- , slaughterhouse n i  pulp and paperrnill cfflu- ’nt , oil
seepage , steel n / l i  - Pasta  nd municipal sewage all had t -egun to poll-ate
the s -co - r n:; during this period.
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Species of fish reportedly common to the Ohio River in the 1800’s--
mooneye, lake sturgeon, grass pickerel and walleye--already had declined
in abundance by the turn of the century. In comparing species composition
of the 1894 and 1922 commercial catches, largeniouth bass, white bass,
crappie, American eel, mooneye, northern pike, and lake sturgeon had
practically disappeared by 1922 and after 1931, walleye and sauger also
were absent. While they did not account for a large portion of the 1894
harvest, the persistence of these high-valued species in subsequent years
would have aided in offsetting the low and often unstable prices of the
more abundant carp and buffalo.

Sheepshead, or freshwater drum, which accounted for about 26 percent
of the 1894 catch, has steadily declined to one or t-co percent of ice catch
in recent years , with the exception of 1959 and 1963.

Carp, introduced into this country in the late l830’c, rose rapidly
from 0.7 percent of the catch in 1894 to 21 percent in liOn and currently
averages around 25 percent . This species now exceeds the :‘reahcater drun
in poundage harvested. Catfish and buffalo, historically the more important
food species, continue to average around 25 and. 3.1 par’ oor ;t , respectively,
of the total catch, although both are subject to fa i r ly  large fluctuations
from year to year. Carp, buffalo and catfish combined comprised 73 percent
of the catch in 1960, 88 percent in 1962 and 90 percent in 1963. The
padd.lefish has remained at between three and eight percent of the catch
since 1931 while the shovel-nosed sturgeon reached a high of five percent
in 1922 but has been below one percent since 1931. Table 3 shows species
composition of the Ohio River Basin catch in the years of record to 1963.
Spec ies composition of the Ohio River main stem is essentially the same
as that of the total basin catch.

The Ohio River Proper: The Ohio River continues to dominate the Ohio
Basin fishery as it has historically. It accounted for 65 percent of the
basin ’s production in 1894, 78 percent in 1899 and 6~ percent in 1960.
Kentucky continues to lead in volume of fish taken from the Ohio. The 1960
catch from the river in this state was 1.2 million pounds. However, the
Ohio River fisheries industry of West Virginia and Ohio, account ing for
360,000 pounds in 1894, had disappeared entirely after 1931 partially due
to changes in legislation. Catches in Indiana and Illinois also have
undergone major declines. The Indiana harvest from the Ohio in 1890, over
1.3 million pounds, had declined to 52,000 pounds in 1)63. The Illinois
harvest of 940,000 pounds in 1894, declined to 357,333 pounds in l9oD and.
120,000 pounds in 1963.

Tributary Streams: The Wabash River fishery industr~ likew ise, has
decreased from 864,000 pounds in 1-3)4 to 120,000 pounds in 1)63 and 8l,o33
pounds in 1963. The Cumberland River catch has increased in recen l~~~~~ O~~ 55 ,

from 1)3,330 pounds in 1394 and 81,33-i pounds in 1933 to het.:ceri 333 , 330 and,
360,000 pounds currently. This same trend is apparent on the heat’.:H-:y hiv- .. r .
In Kentucky, the Green, Barren, Big Sandy, Licking, and kough hivers have
been utilized more extensively ir~ recent years, r lthLugh non making .:p a
significant portion of the basin production.

6 



-S

- 
_

,

~ 

- 

.

• 

-

. • 
r 

- 
—

~~/ ~~~~~ -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

- 
. 

-

Photo 3. The commercial fishery has remained rel-
atively stable during the last 6o years . ( Oourt esy
Illinois Department of Conservation)

Photo ~+. Conmiercial. shellfish fisheries are
important in the Ohio, White and Wabash Rivers .
( Courtesy Tenne ssee Game and Fish Commission)
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Commercial shellfish catches are not r ec o r ded  for the Ohio :iiver Basin
prior to 11)33 (Table 4), although mussel f .oinix .

~g as a cammurcir l enterprise
dates back to 1891 with the establishment of a butt~ ri feo tory at ~duscatine ,
Iowa, on the Mississippi River. The de~ ade follo -:ing la l saw phenomenal
growth in the mussel industry. In addition to supnlyi:sg shells to n.e
expanding button industry, many tons of shells acre shin-pa-I to European
markets. Large quantities of non-coumercial species also vera harvested
to be “cooked-out’ along with commerc ial species in the se a r c h  for n at u r a l
pea r ls and, slugs. In many cer n , v ir t u a l l y  whole eotnnw~~ties pursued t h e
collect ing and opening of mussels in the search: for pearls : and, frequently,
manly small, shallow streams, where hand collecting was easy, acre lu- la te  1.

During the decade preceding -or -id  W ar  , the pearl button industry
flourisne l as a mult i—mil l ion dollar ent ’;rjr r ’J s w .  Iron : the in dus t ry  a
inception on the Mississippi River, corn-inert 1:1 mussel :‘ r. r-.’usting spread
rapIdly throughout the Upper Mississippi and C;Jc River basins.  Ia the
uhi a rasir5 between 1)12 and 1922, productIon - a s  r eco~’J. e I on sor’~e 25 of
the basin ’ s streams including the itaskirgarn , ~cl, c.tc , 0: . , Ltp p e cnr i -c c arid
Mississinie:-:a Rivers, in addition to the major producing streams--thu - hi .

Wabash and White Rivers. During the perto :t l)ui-1)20, it is es tiaa ;e-i  c O t
the basin supplied approximately one-third of the total I. S. prouictlon of
mussel shells.

The post World War I years brought star -dy declines to toe i niwan
Changing demands, increasing use of synthetic materials, -d.unl-u’tion cf high-
yield beds, pollution of productive streams and cther factors hr zteric.l this
decline . Recent stabilization of demand , ho-never , has ~rmatted the irilantry
to continue production. At the present time, npproxiru tcl.y tao percent of
the commercial mussel harvest in the U. 2. is utili:ed :lumc-sticrilly ;aithi
the balance being processed for export. Since at least 1e5), the Tennease’a
River has been the major source of shells; althoug:. thu Ohio, White a nal
Wabash Rivers of the Ohio Basin also have i :rovide-I s i gn i f i c a n t  ~u a n t it i a c .

Farm Game

The most abundant game mammal in the basin is the cottonta i l  rabbi t . .
It supports the largest amount of hunting effort in most basin states. It
is most numerous in the Central Lowlands and Interior Plateau Regions n -nd
is least abundant in the eastern and northeastern portion cO the study area.

The range and abundance of the bobwhite d,unil approximates than -  of
the cottontail. It is the basin ’s most ;-:idely spread ‘nd. hunted gr;ilir:aceous
game b i n .  Bas in qua il hunting is most prevalent in southern Illinois,
sou the rn  Indiana and in centr- -l and western Kentucky.

The ring-necked pheasant is most abundant and subjected to the heaviest
hunting pressure in central and n-es ters  Ohio , nor-thorn Ind iana  and the
nor thern part of the bas in portion of d .hI;ahs . it is hunted in all h- si:.
states except Tennessee and Virginia , but absent or oc~ urs only in limited
numbers throughout most of the hill portion of the ha s  a. Hunting is o f n - e n
supported by bird releases on managed ‘ - -en :: in m n - g i n — I I hre , s nn t  coun

7  
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Photo 5. The cottontail rabbit is the most abun-
dant game maannal in the basin . ( Court esy Ohio
Department of Natural Resources)

Photo 6. The bobwhite quail is the most -widely
hunted game bird in the basin. ( Courte sy Kentucky
Department of Fish and ~-I ildlffe Resources)
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Populations of Hungarian partridge reach huntable proportions in limited
areas of Kentucky, Ohio and Indiana and, usually, are associated with premium
pheasant range. Although both coturnix quail and chukar partridge have been
established and are legally hunted in Kentucky, these exotics occur in
limited numbers , even in areas where they are legal game .

Forest Ga me

Three h g  game mammals , whi te-tailed deer , European wild ‘boar and black
bear reach a level of abundance sufficient to sustain hunting in the basin.
Deer are hunted in all basin states and reach their greatest abundance in
Pennsylvania. Black bears are legal game in all the states comprising the
Appalachia n portion of the basin , except Kentucky, Maryland and Ohio. Wild
boar are legal in Tennessee and North Carolina. Black bear and wild boar
are scarce. They usually are found in remote, timbered areas.

Two species of squirrels are abundant over the basin. Gray squirrels
are associa ted with larger forested areas , while fox squirrels are more
common to farm woodlots and areas comprised of a mixture of timber and open
lands . Squirrels usually rank first or second in the basin hunter ’ s choice
of ga me species.

Raccoons support a sizeable hunting effort in all basin states. In
Indiana , it ranks third in the amount of hunting ef for t  expende d against
a particular species.

The turkey is legal game in the basin ’ s Appalachian states. limitable
populations are usually associated with large timbered acreages. Ruffed
grouse are hunted in all basin states, except Illinois.

Furbearers

While not accorde d game status by most f ish and game agenc ies, the wood-
chuck, gray fox and, especially, the red fox receive considerable hunting
effort in all basin states.

Other furbearers , with the exception of the raccoon , are hunted seldomly,
with dog or gun. The status of trapping is a question of values. It is
cons idered as a sport by some, and as a business by others. Fur-bearers vary
in abundance according to the habitat. Maskrat populations are heaviest in
the north-central lowlands with moderate populations in the Interior Plateau
Region. Mink prefer small , rocky or gravelly streams and are common to
most headwater areas in the basin. Mink harvest in Kentucky is the highest
of any of the basin states. Except in the States of Maryland, Ne-,-: York ,
Pennsylvania and perhaps West Virginia, beaver populations are ion .  They
are taken rarely.

Migratory Birds

There are two principal fall migration routes for waterfoal in the basin.
The eastern route cuts across northern Ohio and Pennsylvania to the Atlantic
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Photo 7. ~-T’hite-tailed deer are legal game animals
in all basin statas. (Courtesy ?ercnsI-lv rn-nia Game
cortu~iission)

Photo 8. Waterfo l hunting is a popular sport
throughout the basin . ( Court esy Ind iana Depart -
nient of Ilatural Resources)
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coast.  The western route enters the basin in northeastern Indiana and
northwestern Ohio; follows the historic Kankakee marsh area in northern
Indiana; and then proceeds down the Wabash River to wintering grounds in
southern Indiana , Illinois, northwestern Kentucky, and farther south.
There are mino r flyways down other rivers such as the Scioto , Whi te , and
main stem of the Ohio. None of these afford more than local hunting
opportunity ( Plate 2 ) .

The Lake Erie marshes; the wetland habitat adjacent to the tn -state
junction of Kentucky, Indiana and Illinois; and the Pymatuning Area on the
Pennsylvania-Ohio border are the major duck hunting areas in the basin.
Goose hunting centers in the same general areas , with some of the most
famous goose huflti:12 areas in the nation lying jus t  outside the basin in
southern Illinois.

Other migratory game tir~ s (snipe, rail and gallinudes) are hunted in
the basin ’s mC’-r sh areas. ~‘uoIcock provide upland-game hunting experiences
thr ough some of the northern and western portions of the basin.  However ,
none of these species provide a major segment of hunting ef for t  within any
given basin state .

The mourr ;in~ dove sustains a sizea’ole amount of the basin hunting
e f f o r t , enoecially in the Interior Plateaus and Central  Lowlands . Although
n-hi.; upmani , migrato ry  h ir 1 is plentiful throughout t-ho basin , it is not
legal game ir, hbh ~~, Ind iana  n-n d. e-.-. York.

Ut i lt at i c ’;  of Fist2 ‘ n-i - - t idlife Resources

Demand Indices

The need for  2is i~ing n -n d. hunt ing opportunity in the basin a-as determined
through n-n-i/SOS of existing use and latent demand ir,iices. These indices
-are a function of marry I’ao tons : adequate time, desire to part1c~ Date,
a v a i l a b i l i t y  and corn -y en - iL - rn-ce of facili t ies, several starn-b,rd soc .~o-econ-omic
factors (‘ ~a , hea i h : , social and economic status ) n-n i other less import an t
factors.

lug Pros:; a’es: Af’ or r ev b  - : - .- :inr several methods of ie iincn-t l r l/
geographical-use l in l ’ . a , the su h— b a : .;1n- - - . L t b t i n  a ~ i’~-en s tate was  ,;ol~.:c te 1.
It offe rei  the most p r ac t i c a l  unit far  in -as i ’~g estinn-tos of existing pressure .

Oclla~ t1rtg most resource -into on a oc. —~ ’s ~ n- b asi s  -‘as relat~ vely an—
com p l ic at e l .  Pasic county inventory -in- n-a c f t . : n -  -:as a vaI l ab l e  in s~~~a-ia :’J
refe rences.  Direct estimates 01’ What bn ~ aa.l fis1:iLr~g :--o:su;-os, from game
or creel censuses of suff icient cc ’Jar age to n-h o-.- . :‘or sub—area delineations
:0’ere sometime s 1n-ck1a~ , requiring ~b te use of ir;ii:-ect aetnois.

These indirect approaches involced tir e use of r r f  loan-i  or s-tie-a l
s ta t i s t ics  dr awn from either the b-n-ron -u of Ppcrt Fisheries n-n i  Wildlife
publica tion , “1960 Wht ionn - l  Purvey of Li $:iag n - u i  li-outing ” or ORRRC hepoi’t -:ho. 7 - “Sport Fishing - Today ar id Tomorrow. ” These s’ - - o~~~ , ;t i os  were applied
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to either the area populat ion or to the licensed portion of that population
to determine use.

The methods used to derive these estimates of hunting or fishing pres-
sure are discussed for each basIn state in Supplement 1 to this report .
Specific sub-basin estimates of hunting and fishing pressures are found in
Table 1, Columns 13-h).

In 1960 , stream f ishing pressure in the basin states ranged from i~97
anglers per mile per year in Indiana to 19 in the more remote streams in
the basin portion of he-.-; ~o:-k. The basin mean was l~-i- 2 man-days per mile .

The range of estimates for impoundment fishing pressure, six man-days
per acre per year in tJa rylarri to 38 in Ohio, with a basin mean of 21, partially
reflects the more stable ecological and access conditions attendant witli
reservoir fishing .

Only the basin states of Illinois, Indian a , Pennsylvania and ile -.~ York
have sign if icant acreages of natural lakes. As in reservoirs, the range
reflects stability of conditions : li~I~ man-days per acre per year in New
York to 29 in Illinois, with a mean of 19.

Estimates of f ishing pressure on farm ponds ranged from 9)-i- man-days
per acre per year in Ohio (with its many fee fishing ponds included) to 13
in Tennessee. The annual basin mean was Li-7 man-days per acre .

The 1960 commercial fish catch in the Ohio Basin was 2.5 million pounds
valued at $1i~26,OO0 (Table 5) .  Commercial fishing was confined almost entirely
to the rivers and streams . Utilization of reservoirs was limited to two
small impoundments in Kentucky, totalling 2,700 surface acres. The Ohio
River proper provided 67 percent of the catch and three other rivers, the
Wabash, Cuniberland and Kentucky, together with the Ohio, accounted for 9S
percent of the basin catch. There was no commercial fishing in the Ohio
Basin portions of Ohio, Pennsylvania, New York, West Virginia, hi rgi r i ’ ,
Maryland and North Carolina.

In terms of volume and value , five species dominated the c a t c h — -b u f f a l o ,
carp, catf ish, freshwater drum and paddlefish . The average price per pound
for all fish species was 17.3 cents.

Relatively, the average commercial fishery production (poundage ) in the
Ohio Basin has remained constant since the two~ of the c en t ury ,  although
there have been fluctuations by species n - r .-:i a reas.  The value of this
production in terms of price per pound o r s  tended n-a decline since 1950

— wi th 1963 prices approaching those of the I -~~ - l ’~ i period. The total value
of the catch in 1963 was the lowest on r’econi ~;ith the exception of ~~~~
1)D’~, and 1931.

The 1960 commercial shellfish catch is the Ohio Basin wri s  2 .3 million
pounds valued at $95, 000 . Mussel-shell production was recorded on the
Wabash , Whi te , Cuniberland and Ohio Rivers , traditionally the major shell
producing streams in the basin.  Total pounds of shells proJ000d have re-
mained relatively constant since 195)-i- but have been considerably lower than
the peak production years of l903_l)22. The average ; l; ’ lCe per ton in 1)63
was the highest on record , up to that time , and ~-2O higher than l t ~2 , wi th
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this price increase reflecting the recently developing export market
stimulated by the Japanese cultured pearl industry.

In 1960, the estimated hunter-day use (21,700,000) was nearly equal to
fisherman-day use (21,800,000 ) in the Ohio River Basin. Conversely the “1960
National Survey of Fishing and Hunting” indicates that nationwide, fresh-
wa ter-fishing use was nearly twice as great as hunter use. This dispropor-
tionate basin figure probably reflects a lack of fishing opportunity or
desire rather than exceptional hunting opportunity. As evidence in support
of this assumption , the basin ratio of resident hunting to fishing license
sales, usually indicative of available opportunity, was 100:911.; nationally,
this ratio was 100:l1~-i- . In 1960 in this relatively urban area, the basin
participation was 13 annual-days use per hunter and nine per fisherman. The
1960 national participation was 13 annual-days use per hunter and 1-3 per
fisherman. The disparity would have been larger than it actually is, had
not the basin hunters and anglers approximated the national trends in which
both the non-resident and soti-hicensed anglers exceeded the hunters by a
significant margin.

I
Basin wide, the pressure directed aga inst farm game was relat ively

homogeneous. Annual hunting pressure ranged from .11 days per acre in New
York to .56 days per acre in Pennsylvania. The basin mean was .20 hunter-
clays use per acre .

Forest-game habitat in the basin annually sustains a somewhat greater
hunter pressure than farm-game habitat , beca use access to timbered areas
is usually less restricted and forest game generally support longer hunting
seasons. The 1960 forest-game hunting pressure ranged from .09 days per
acre in Tennessee to .58 in Pennsylvania, with a basin mean of .26.

Waterfowl hunting pressure estimates are considered less reliable than
either of the two previous categories, because of the unstable character of
waterfowl habitat. The estimates in this report are based on permanent-
water habitat which tends to inflate the util ization estimate.  Annual
pressures ranged from 3.73 days per acre in Illinois to .17 in West Virginia,
with a basin mean of .62.

Latent Demand: Estimations of present day hunting and fishing pressures
represent a measure of existing participation in these recreational activities.
Unfulfilled or latent demand is determined best through a survey of potential
or actual users rather than use. A national survey of this c~~~racter was
undertaken in 1959-60 and the results were published in 1962. —”

The results of this survey indicated, on a national scale, that eight
percent of the adults sampled would have liked to take up fishing and 13
percent would have liked to do more than they did. The study indicated
that five percent of those sampled would have liked to hunt more than they
did and an additional five percent would like to take up hunting as a form
of recreation.

!,/ Mueller , Eva a nd Gerald Gurin , Participation in Outdoor Recreation:
Factors Affec t ing  Dema nd Among American Adults, ORRRC Study Report 23
Washingtoni, D. C .,  1962 .
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Detailed discussions of latent demand , listing reasons why the
respondent either did not hunt or fish or why he was not a more active
participant (if he did), are given later in this report. These discussions
also give estima tes of the magnitude of this latent demand fact or  and its
application to the demand features of future populations.

Role of Public Lands and Waters

There are numerous possibilities of increasing hunting ar.d fishing
opportunity Ly providing additional access to lands and n-n - ters. t in -ny of
these possibilities involve indirect approaches in - ‘b i n -h  n-he a t tit ude  a-f
the person controlling access must be altu~-ei. ibis is. at tent , a tern -pema r :- - ‘

:neasore sinc e a landowner ’s attitude to iluritin-g or fissl:u~’ ac:-e 55 can n-han-ge
radically and quickly.

Long-term leases or fee-title purcn-n-se of access sites or b lack s  of
land by pu’alic agencies represent a pr ’rcn -  ion-i, direct ap~ ron-o~ to the —
prob lem of increasing nunting and f i sh in g  On - 02 n --n - ’ iO t J’.

Public acquisition of land or - -inter does net solve n-be I c c : . bern n-on-
pletely sian-c analyses of Ohio River basin data d~ - s  nun- tn-din -n-to a iir-n-:t
relationship between pub lic acreage per p a r n - 1 : i : - n - t  n - s i  i t s  -ab i l ity  to
provide hunting or fisii ,L:1g. For -uxampie , in iy-  - ir. tn- hrb .n -r . lag Pub -t n - s i n
in Ohio , a pressure on public in-ns f of one l.i-n-cn:n-, :n-rnt- n pc-c n - : .c - ’:O acres
amounts to 19 percent of the total b u r n - i n c  in n - b . -: - , c  -i . s in.  ‘cnver sehy,
15 acres of public land per hunter is the Chrn-b- a~’l ’ r r ; - - - - f - s I n  In - n - - un - n - - n - n - ky
only sustain eight percent of the total s.b-bris ir . I .cr ir;n-- e:’ f n ~ . irniha’-
circums tances c - n a-c list-n-i for public fIn - i p . -.

l~obhic n - i n - c l i n g  n-Ir an - : Public access to a stan-c ’ s ir .l-nc n cr-s n-ni
streams n -n -u-a l ly  is a -ju-istion of legisi.— :t .ive in ‘ n~ c- - t a n - i o n , ,-li L n-r. c - n - only
be set t led  conclusively by judicial ietc-c-r.Ic n-h. - - .

In 1)61 there w er e  on --er - )-1.,000 miles of sn-wi g-tie c-Iwo;- ir. n-he n-a. ; P.,
open to the Y)uthcn- . 11cc-se n -n -r o n-n-s are t i -  - ‘La- sn lary c-i - n - r n -  n - n - i  tb.e 1’ rgn- ;-
or do .ss troarn r ”n -acaes of certain inland rivers. In - - .1-dIthon , rn-n-nv sn -cern - :,
miles n -c-c open to public access throog }. state or n-cr-n In-eri: h legish--1n- ion.
P in - thi n -  h a  bordering or underlying sn -nc -rn -c.;; an -n -e~ n-n -s fur additional rcrii ’-u -
of access.

Public waters in tire basin sustained ~u p’;rce1!~ of the total fishing
effort. L’kc’n- ;-;ith publi c access comprise a total of )5, 300 - :cres n-rn -i
a r ; rn -r ah iy  irrov ided for  15 percent of the total  fishing e:’t o;-n- . Tor-ns of
a rcgirleer reservoirs ( i n - I n - h o Ling v a r I o u s  iuc n -u r v ’ n -cy Dj st r irc t rater- s in ~h.lc)total 302 ,333 acres and provide-i for- 20 percent of the total  ba - s in  f i n - b r i n g
effur . Other agency lakes, totaling 1.1,333 :-c : -es n - n i  opec: to the public ,
provided hen-s than one percent of n-hr tot-n-i b- n- ;; .1:; fishing pros e- - n- . Con-
sidering or.l; those n -t -~ ac: ; :‘ . v ing  a rna ,~n - -r p or t i on  of t i n - n - i ; -  h au l  acreage in
the drainage ; 35 p- rr -c :r .t  of PhLu ’ 5 t i n - n -  c p  took I~ n-c j ic  pa th - i c w a t e r - : , 27
percent of testu cky ’ s, l~ p’ ‘rest of Pennn-yiv’ni - a , 1 percent of West P
/irgini-; ‘s, n- nd i~. in-rn-er.t of i n c h — n c  ‘ a ( b a r  I I , Coh n -rn -n - 21).
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Photo 9. Crowded stream sections indicate the creed
for a~.ditiorraJ Dublic access. ( Courtesy Pecn-n-slrl_
vania Fish Corcimission)

Photo 10. Unlike most basins, hunting pressure
approximates fishing pre ssure in the Basin .
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Public Hunting Areas: Quality and location are more important than
quantity in determining the utilization of public hunting areas. An 850-
acre public hunting area lying within an hour ’ s trip by car from Dayton and
Cincinnati , Ohio, annually supports a use of 10-15 hunter days per acre per
season. This is a pheasant release area. A unit of similar size, also with-
in 30 miles of these two metropolitan centers, but with no pheasant stocking,
annually supports less than three hunter-days use per acre . A remote public
hunting unit in southeastern Indiana , also wi th daily pheasant releases ,
sustains an annual use of less than four hunter-days per acre on the release
area and less than one trip per acre on the entire unit. Use is a function
of people as well as operational procedures.

Considering hunting use on all ty-pes of public lands in the basin in
1960 , i. )-i- percent of all hunting took place on National forest land at the
rate of .17 hunter-days per acre . Lands owned or leased by State fish and
game agenc ies accounted for .8 percent of the total hunting use at a rate
01’ .55 hunter-days per acre. State forests supplied .11. percent of total public
use at .31 hunter-days per acre ; Corps ’ land , also . 11. percent at .l1~ hunter—
days per acre ; and State park land .2 percent at .62 hunter-days per acre.
In 1960, public hunting areas in the basin contained approximately 2,700,000
acres and sustained 3.2 percent of the total basin use (Table 1, Column 211-).

In most cases, while ownership rests with the various agencies mentioned
above , the administration or actua l management is the province of the State
fish and game agency. Usually, the level of hunter use is directly dependent
on the hunting area ’ s level of management and its proximity to population
centers .

Hunting on most state-owned areas in Illinois is on a reservation system.
Based on a three-year study ( 1960-62 ) of three duck hunting areas , six
pheasant release areas , and two goose hunting areas ; 18 percent of those
initially applying for permits to hunt were excluded due to lack of available
facilities. Data on specific areas indicated that 29 percent of the hunters
applying for a permit on a duck area were turned down, 18 percent on pheasant
areas and nine percent on managed goose units. Whether the lihinois situation
is indica tive of basin conditions is a moot question. However , the data
provides an index to present day unfulfilled demand for intensively managed
public hunting areas for Illinois in particular and perhaps other areas in
the basin.

It may be surprising to note the major use of many basin public hunting
areas is not hunting, but rather various resource related uses. A 1965
survey of i)-~ intensively managed public hunting areas in Indiana showed the
following activity breakdown : hunting and trapping—-214- percent; wildlife

-
‘ associated, including target shooting, field trials , nutting, berrying and

other consumptive uses of wildlife, bird watching and other nature studies--.
five percent; and general recreation pursuits including camping, picnicking,
and sightseeing--58 percent . In the latter category over 60 percent of the
people using the areas were sightseeing.

An earlier (1958) census of similar activities on Ohio public hunting
areas indicated that 58 percent of the use was hunting and trapping ; PE~ perce’.1t
wildlife associated; and 16 percent general recreation. In this st-idy , sight-
seeing was not taken into consideration.
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Photo II. ~~er 20 per cent of the C in -h iap in the
basin is provided at reservoirs open to -‘Dublic
use . ( Courtesy Tennessee Game and Fish Conni .)

Phot o 12. Only 3.2 per cent of the hunting in
the basin is provided at public areas . (Court esy
Illinois Department of Conservation)
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Role of Fee Hunting and Fishing Areas

An additional method of satisfying the demand for hunting and, fishing
opportunity involves privately owned acreages wh ich are open to the public
on a fee basis. These acreages are intensively managed and either :kraviiy
overstocked with adult (and usually “exotic ” ) f ish or stocked “under the
gun ” with game birds.

Usually, fee fishing ponds are associated with urban cente~-~,. lhc ion ic
are generally less than 20 acres. Overstocking small ponds tends to L~ i~ htar~competition for food, concentrates the fish, and makes them raoia susc-~~~~~ie
to angling .

In many states in the Ohio River Basin, the number and acres of i

ponas are insignificant as an adjunct to the exis ting  fisheries. -~~~- -

in the hea’rihy populated portions of Pennsylvania, Kentucky an-i hl ~~,
fi shing eunst itutes a significant segment of each state ’s fishing pressure.
The Pennsylvania portion of the basin has over 1)9 small fee ponds sus~ - - lrdrg
an estimated 20,000 man-days per year. In hentucky, h13 acres o e -a~ lakes
provide an estimated 56,000 man-days of use annually. In 3kb 1 ~ ~

- :~earhy
200 basin ponds , comprising ~,693 acres , provided an annual average use of
153 man-~ays per acre or a total f ishing ef fo r t  of 5-~a,D~~ m - -~/s. ,i~
amounted to eight percent of the state ’ s total fishing ~~- -ss ure .

Number an i  ty-pe of fee hunt ing areas are relate i to the- -j ue lity un) ‘1
quantity of local hunting habitat and local hunt-er demand. in many cases ,
access to private fee hunting areas i-s con-sidere C a s ta tus  symiol .  ~~urefore ,
these developments often cater to a clientele -~hich would c-C normally h-a
making use of other public o~- private hunting oaaortunity.

Information on utilization of p r i v — t e  fee hunting areas in tL-~ Chic
Pasin is rather scant . in the basin vortbca of in tiaisi , j r u so : . t  commerc ial
hunting effort  on )-i- ,233 acres amount s to approximately ~,200 aunter -days
annually (.76 man-days per acre) .  While there are no conmerciah hunt ing
areas in the basin portion of Illinois, the h- lance of the state has l~~.
licensed a r e a s  constituting 1~,3J-~ ac res.  The h9b 3 annual u. ;-~ of t i lase areas
was 23,500 man-days or .33 man-days per n s a : .  his unJouLteaI ,~ r’epr esent s a
minimum f - ~r~~. Considering the low-utilization rates , coupled ~itb the
type of hunter these units cater to , it is doubtful that fee hunti ng could
provide for  the anticipated increase in hunter demand in the near future .

Private member ship clubs, principally hunting clubs, cat- a to a restri~ ted
clientele . lheoe clubs are usually socially oriented, self-governing with!..
the frame - -:ork of State or Federal regulations, and little is known of their
importance to total basin hunting.

Existing (1960) Needs for Fishing and Hunting Opportunity

An inventory of 1960 opportunity and use serves two purposes in this
report : (1) it reveals presently existing areas of insufficient hunting and
fishing opportunity which could be benefited by immediate remedial manr g irceat
action ; and (2)  the inventory provide s a base for projections of future needs .
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The word “opportunity” , as used in this report , is best defined as
availability of lands or waters upon which the act of hunting or fishing is
performed. Generally speaking, opportunity also implies: (1) availability
of fish and game stocks ; and (2) the seasons and limits governing take .
These latter implications are equally important in the full development of
the resources. However , it benefits the hunter and fisherman little if he
is denied access to lands and waters abounding in game and fish. Opportunity
is also a direct function of access.

If methods used to determine sub-basin hunting and fishing pressure per
unit of hab itat were consistent, comparative data analyses would provide an
excellent index of 1960 sub-basin need. However , a general lack of method
consistency between states restricted. 1960 comparative sub-basin analyses to
less quantitative indices; e.g. resident license sales per capita and acres
of habitat per license ( Table 1, Columns 3, ~~~~ 22 and 25).

The ratio of licenses to a given population is considered an expression
of recreational popularity and reflects the quality and availability of the
resource. The relationship between the licensee and the actual and potent ial
habitat open to him is a qualified expression of comparative sub-basin need.
for opportunity.

The medians of these state and sub-basin indices were used as an intra-
basin comparison of 1960 needs. A median index is often more indicative of
actual conditions than the mean . In states with few sub-basins, the mean
could overemphasize an aty-pical sub-basin condition.

In the following state by state analysis, the sub-basin will be the
unit of comparison. This analysis does not quantify future demands; it
does represent a comparative inventory of 1960 opportunity and use. An
analysis of future demand for f ishing an hunting, and possible remedial
programs , are discussed later in this report.

Sport Fishing

In the sales of resident licenses per capita , the sub-basin indices in
1963 ranged from .0~ to .30 with a median of .09 and a mean for the 14~~~ sub-
basins of .11 (Table 1, Column 3).

The 1969 sub-basin average of acres of ponded water per licensed engler
(resident and non-resident ) ranged from .01 to 2.16 with a median of .i6
acres and a mean of .36 acres (Table 1, Column 22) .

Illinois: Only the Vermilion Sub-basin reflected a negative departure
from the basin median of per capita license sales and amount of ponded water
per licensee , thus indicating substandard conditions . Pollution, limiting
fish production in the Illinois portion of the basin , is of a sporadic nature
and usually confined to small streams . In 1960 , it was not an acute fishery
problem. Public access to streams is limited, under law , to navigable waters ,
so that inland flowing waters of the basin are all privately controlled.
Creation of additional acres of fishing opportunity in the Vermilion Sub-basin
could satisfy present day insufficiencies.
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Indiana: Most sub-basins in Indiana, espec ially the White-cater ,
indicate a need for additional ponded waters. Liberal attitudes and
legislat ion on stream access do not compensate for these insufficiencies
and, therefore, are not reflected in the quality index--i.e. a high
licensed angler per capita figure . This latter- iniex showed tw o of the
state ’ s five sub-basins below the basin median and the remaining three
slightly above . Pol lut ion a f f e c tin g  Indiana s t ream fisheries is p r imar i l y
of a sporadic nausre . Poid mine d ra ina ge  is a chronic problem in the
lower Patoko u b -L n s in .  Lack of susta ined cater l :wels in s t reams apparently
compounds the pol lut ional  ~T roblerrr in Irod. i ar i r . Lo. -flow augmentation should
be g iven con s iderat ion  at  all  sizeatle m ounded cater  iev-;lcprnents. This
a~~tion could pro - ide Cuth ~ r-esn dial t on  poor du- -l ty stre -m nab itat  as
.:eil as prc . idir .f rocedel soncied w a t e r  h a b i t a t .

-~~
- o :  The itLn:ai . Little -linaC , Pcio to , and. Hooking ha —1 sins n-ad

addit ional  punded. .-:ater - h a t it t .  Loenlire-i rrohiema of limi ted iarblic
- s : - e ss and. ser -tu os  pollut ion prevent st anna- f ish ing  oppar -tuni ty from
compensating for rrri.~ deficiency. In al-lit ion to creating ponded water
h a t i t —  t , crone lea-~ir g  of stro m access an ! more stringent control of

er-icul tu ra l , indu~ t t - i n l  - n d .  municipal  pollution are needed..

The lu - .- per capita 11 cense s-ale may in l i ca te  that ur toni :at ion has
deere— sad the desire to fish . In Trio, as in other heavily urbanized states ,
the city fisherman usually needs some outstanding fishing experience, readily
ava ilable, to Ira -: him away from o ther  ar-ban recreational opportunities. The
same angl er , in a rural community, may have a better understanding of where
fishing opportunity exists, be more accessible to these fishing waters, and
be more inclined. to fish as a recreational -liversion.

Pennsylvania: With the exception of the leaver River Sub-basin in
Pennsylvania, all other drainages lack sufficient ponded waters, espec ially
in the populated ar-ca adjacent to the Ohio River. Many streams in west-
central Pennsylvania are polluted by acid mine -.. - aste and do not support a
sport fishery. Other stre-rn s are so r-ed.uce.l in both attractiveness and
production by both o rgi rric and inorgani-: i—ollu tion t h at  they provide only
minimum quality f ishing . Although urr Ujue f ishing experiences are avai lable
in the bas in por tion of Pennsylv ania , a sub-average per capita sale of
licenses in all sub-basins does exist. Providing the urban resident with
convenient and attracti .-e angling oppor- t uroity is also a challenge in Pennsylvania.
There is an adequate amount of immounl ’nerit  sites in the b as in  portion of —

Pennsylvania; however , considerat ion must be given the quality of the water
sources if f ish ing  is to  be a project pur noare . The Water Quality Act of l-Po 5
should aid in combating stream pollution in Pennsylvania na-i othe r st a tes
with chronic pollrrtionn i I r ’ebiern. ; .

West Virginia: Werit lirginia ‘ s la ck of pended cater habitat is
manifested in the exc~ - diagly low ratio of these water-s to its licensed
anglers . ~~spite the acknowle-)€e i poor ~uality of certain of tn i s  state ’ s
f low ing wa ters ( over 50 percent reid. mine polluted in -some basins), most
of the sub-lasins indicate a high rat io  oC anglers  per capita . This is
probably a reflection of the rura l fisherma n ’ s kric w le~~~e of where premium
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fishing waters are, coup~e-d. with the ability of these waters  to sustain
henry fishing pressure . Access is a problem in - ‘est Virgi nia due in part
to remoteness of certain fishing habitat from an adesuape road sea-ark .
The problem of providing West f i c g C n i a  :-:itk ponded fishing aters will be
complicated not only by ni-ens of poor water- quality, but also b .- the
topography of pottr:J-ial impounIrrient s i tes .  Deep, narrow , steep-s Tied.
valleys usually are riot curab le of providing a quali ty imno ’undnena fisser-y .

hew york: ‘Ti n Allegheny Sub—basin iii he:-. Per -k has su f f i c ien t  : onie
and flo-.~-ing -caters of a lit1 to su c ta i n  ures-~rrt (I ~~ ) angler d.emnrTs.

kentucky: host Kentucky hub-basins , like the All-:gW ’-ny in he-. io:’k,
are cli a10 hoT. bas in  ne~1lan and mean in the amount of T o n i ’ : - a t :r s
and fla r ing water:; per licensee. - - a n te the f act  tn-;t tb-n number of
resident license holders per capita was below tb ‘basi:: ‘ : ‘.‘errogc . the
attractiveness of Kestuck~~s ad,-catic r ;u-~:’--:-as was r - e f l ’~c ted by  the extensive
sale of non—resident  fis~:iug ii ~en.~ao - - in  e r -can ’ or :ie tutr-i license s- la-s.
Even though thea- are scatteret a -:r raages of ponie l water , t:oeir- rorr:oteres
from Eient~ oky s urban centers re L :as tu c i a  utcnti- l fu r  fulfillment of
resident needs. Pevei-ol of the stre am in t hE  st at - , as :-:ell as those of
other states , contain unique fisheries. Por ’. lens of the ~T-eea, kerr akp,
Licking , Tygarts and, hoenberland Rio ~rs arrould be ret ina-i as vestiges of
unaltered sti-eam habi ta t  due to their high qual i ty  f i shery .  I:. addi t i o n  t o
these major  r ivers, the Little kentucky River, k ir rn ieoni-ck , Her rods , PInking,
Blackfort and Hurnphries Creeks all contain  high value sport f isheries which
should not be alto-red.. The principal areas of pollution are cithin the
Ohio River Talley — rod. various water-sheds of the Big Sandy, :ker:ttrcky,
Cumberland, Green nr :d especially the Tr ader -rater River Sub-basins . Poor
distribution (remote f nor:: populatior . centers ) and inadequate access to
existing waters l imit  cer t a i n  aspects of Kentucky fishing.

‘iaryland: mre pre lorain: tely r-sral population, in the Phio i-asia p o r tio n
of Mn ryla:~d, requires l i t t l e  need. for  addit ional  ponded ca ters  at  ireseat .
Acid mine caste limits proluctivity on certain streams, hut does not serb - sly
limit angling opportunity thro-ughoct this s u b - ba sIn .

hürth Carolina: ~ :s1:i a the lowe:;t ratio of ponded r ater  to l i ce r r seu
angler ii. tue b a si n , tire r7 :rawhr tul — b a s i n  in :;oi-ah Carol ina has 22 percent
of its total nopulation as li- -eased fl she~’men . There -were no r e s e r vo i r s  in
this sub-Latin in l u ;.  A maj or  source of fishing habitat i. represented
by he-c River; one of the premium srsullmouth i-ass streams in the state. The
extensive cold-cater streams in this  sut -basin cons t i tu te  good to en rol l -ca t
trout hab itat and , toge ther  w i t h  he ‘ River , pr -ovi ie  a hig h level  of r i t r a r a.
f ishing opportunities.

Virg inia: Even thiou~ih tao-re L: a ji-arent lack of ponded. -ater in
the two Ohio River sit— f - sins in / i :-gini  -

, the s ta te  has the highest i r s i n
per c — p i t - - sale of fishing licenses. As in othe r- Appalachian ar-cis , the re
is mcc l for a more adequa te n e t - o r - k  of access  roads and a more lU-oral
a tt i t u d e  on trespass.  Ac i d ,  alma :-:nste i r  a problem in cer tain  a r e a s  of the
Pig S’ n-ly hut -b’ sin . h-cat ion of ponded. w a t e r -  in this area r-:c-old enhance
the exis t ing  fi nenic:; reoc u nra
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Tennessee: The highest basin ratio of ponIe s water  per licensee was
found in Tennessee. However , the apparent remoteness of these impoundment s
from population centers was reflected by the lowest per capita sale of
fishing licenses in the basin . Hi gh quality smalimouth bass fisheries
could be ser iously damaged by certain flood control I-ovelopments on Roaring
River and South Harpeth River. Pollution is a serious problem in the Obey
River drainage and on the Cumberland River below urban an-I ir rostnial centers.
A more homogeneous distribution of fishing habitat would irrerease the number
of license-i fishermen.

Commercial Fishing

Some of the factors which have affected the past arT current cotmnercial
f ishery resource and its ut ilizat ion are:

Market Condition s - Poor m a r k - t c -  for e dib l e  f is h  proiri ts have been an
important factor in the basin fizbe-r-v .

The demand for food fish , nationally, has barely kept pace -.-:ith popu-
lation grow-t b and , while food-f i sh  pr -o iuc t ion  has increased T i~ h :t ly ,  per
capita consumption has remained c-on; tarT. ~-cce ver , per -cap ita c:ra runpt ion
of domestic food f i sh  has decline d while consumption of fcr o - ipn  f l  f ish
has increased. The present small damarrd for cart , on ce hIghly favorc i ‘b ,~

-

European immigrants in eastern metropolitan areas , i ll s-t r a t es  the change
in consume r preferences toward certain of the domestic f r e s h - w a t e r  species .
Catfish , and buffalo to a lesser degree , continue to be in local demand;
but major inroads into urban markets have neve r developed . Lack of quality
control and tainting of fish taken in some pollute-I -‘raters has caused adverse
consumer attitudes. Present programs of the Bureau of Commercial Fisheries
with industry cooperation are expected to improve this situation . These
programs are aimed at improving methods of preparation and rrer-’h-arriising
in orde r to increase consumer preferences for fresh-water pr-onset:.

Fish production f or industrial purposes , although increasing nationally
and presently exceeding food-f ish production , has not been an important part
of the Ohio Basin f ishery in past years. The potential for industrial
production is significant. This will be discussed further in the analysis
of future conditions.

Legal Restrictions - Legal restrictions have hindered full utiii :tation
of the commerc ial fishery resour ce in the Ohio Basin by ( a )  l imitations cr.
species , seasons and methods in those waters on which any s ammer sial  f i shing
i-s permitted (principally the main stem of the Ohio River and the lower
portion of cer tain t r ibutar ies),  and (b )  complete prohibition of commercial
f i sh ing in many areas , including most inland lakes a n i  reservoirs.

Both types of restr ict ions were develope d -as h appi i~~-~ eradually and
rather haphazardly and there is still consiIer’bh ii-’ variation from state to
state throughout the ba-in. Consequently , a1tbo-~gi: legal r-e~ tric-tions , in
general , have had a major influence on utilization an : krvei opment of t i r e
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c ommercial fishery resource and enactment of spec i f ic  regulations can be
dated , there is no single , clear-cut point when this factor  began exerting
influence in a major way. However , it may be said that , generally , the
present framework of restrictions solidified somewhere between 19-d e and
1920 . As of 19614 , only four reservoirs , all in Kentucky, were open to
commercial f ishing . These comprise the total lake and re r -o  rvoir habitat is
the basin wherein commercial f ishing is permit- tel .  ~~ timum utilization of
reservoirs and lakes in the other states within the bas in , the key to future
expansion of the fishery , --auth be predicated on lito :-alintatiorr of the:0
restrictions. The-re is evidence that several re:~ rvnir: in the basin once
supported significant f i sher ies .  For exampl e , in 18914, aver one million
pounds of f ish were harvested from Gran d , Licking , Ta-ci t-or , an-I Loramie
Reservoirs in Ohio. Subsequently , sporadic rough :ici -rn-nv-to pr~ jects on
Lake St. Marys (Grand Reservoir )  in Ohio have p r rT u - : e - i  or. to 0,8 poun lr- ncr
acre fr-am this 13,500-acre impcuri irnent.  Ore : c ommercial ichi rr e operat ion  in
1963 on 2 ,060-acre Mansfield Reservoir in Ir l i nen-  r-rr a-a-e i ~9.3t-O p-runs: of
buffalo and carp or approximately 30 pa-arT s s- -i: n -re .

Under proper state :Lp-r-vioion an-I using al irr ters;rat-;-:: arurr-cw;’h to
harvesting on an area or statewide basic , a r’e ianrto p-roeram of coarse-
species removal and foci-fish prorisetion cool-: be -;n ro- rtassn ii: many ar-ear
now closed , to benefi t  both the commercial ani spo r t  fb : h a r ’uen.

Water quality - This factor irrfther;ee: the commersTal fish ery rests:- ‘a
in two ways : (a) by direct or in : i rn -ct  e f f e c t s  upon t ic f is h  and their
environment and (b) be effo-cts upon marketability due t o  un i en i r a b l - -  ‘ ‘a t ’ -
and odor qual i t ies , desc r ibed  as of an oily, metallic or ob -mica l  actor:.
These qualities are cause r by various ‘bamboal contain -ar::: intro: r n  : ir~t- -o
affected stream reacher :- . Precise e-;oTh-otion of the inf lao-n rc of water
quality fac tors  is c ompl iect e l  by the simultaneous i n t e r a c t i o n  of other
factors  such as rna rke  a am -I legal r e s t r i c tior  I’L r ’ t to r :  general  conclusians
and guidelines may be Jrac’n :‘r--rn tb- e::i:ting evidence . hoo:ever. p

Water qualit y fact-or :  have h a- I  v iryine effec ts  on - ii f feren t  reaches of
the Ohio River and its t r ibu ta r i es .  The rn - in to-rn and its t r i but a r i es  ma’;
be divided into three se~~nents :  (a)  npr~ -r - e ct i s-r -r rn : t r ea r r  frcra Hannibal
Locks and Dam (Ohio River Mi le  l I t )  and in-~-bo - ring the Al legheny an- -i
Mon ongahela Rivers , (b) mi i -r th  s - r t i - r r r - f ’ ’ cr i oi:niir-ai Locks an-c I~ar:: to
Louisville , Kentucky (Ohi o f-ive r c ‘ - h o arm ir . ‘b u n; sucu t r ib-otar ie :
as the Miami , Li r k i n ; ’ and K en t i ro - rp ’ h-Tv -r :  an (c ) I c-c m- -~ - - ‘ t i c s — f r - ant
Louisville , K~ stocky to its - , r n f h u— ac e with the hir-siscippi (Ohio River
Mile 981) including the Green an : - ‘r i -c:  River: is b- ’r.tue -p an: tb
Wabash in Indian a and h I m  - i : .

(a) Upper se:-t ion — ihhir r~ a ‘ h r  - r o n ;  ci;, t he  Le v i-- st o-on - - ’rntr : i 5:

of polluting sources ir I s  ;ing a n :  mis ’ cast - t i  arT c k , -rc i :aI i s i s .  
pollutants and municipal effluent fr a- r e-rn- ~f tie cr- - s e  h :or ;an a -r :.i - ‘ I  s:.
complexe s in the basin. hissolve-h o:-:yg- -n ran: phi are i-oc r i, o r e that: ii:
other sections while concent ra t ions  of - , 

~ppe r , is-s n ‘afl h a tE -o r ions are
high. Studie s by the r fm ive r s i ty  of Louisville Irive e:’ in-: no - :  t i: - s t - a  Tri g
fish crop at 76 poun-is per - ;cr e . There has Lyer~ n 

- c oma; r -ial  f i sr r e : ’v
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harvest during the period of s tat is tical  record , although ;~-oi :-atat i st icae
accounts indicate the existence of such a harvest earl ier in the nineteenth
century . Water quality considerations were , and are , undoubt edly a major
factor in the lack of commercial fishery development. It is s ignif icant,
however, that even under these adverse environmental -conditions , there is
a measurable standing crop of fish present. Studies made dur-ing periods
of temporary, industrial-pollution reduction uuring steel strike: have
shown rapid pos itive response by these residual f ishery populations .

(b) Middle section - This reach shows alternating tones of recover,r
and degradation but the general trend is one of water ~ -oality ‘cet t -~rrnent
‘as one proceeds downstream. Studies have eatimi tri the standing fish crop
at 180 pounds per a-~n - -c .  Commercial :T:i:ir g had serbia0 Ir-rutie- i hy ho
1920—-West Virginia production dr ra p- -rib -out 75 n~- r - - -nst bet:-:een Tc - :er, - i
1922 while Ohio production ceased altoge the r  in t i re  decade of ’ tb-0 th i r t i e s .
i- :entueky and Indiana still report c :-n-,mei- :-iai f i s i r in - b ar -v :t in th i s r- oo - sh .
but the catch comprises only a small nortiun of th: - total Ohio R iver - arT
t r ibu t a r i e s  commercial f ish harvest for these tco oat -

. Water quality
changes , while contributing to the pattern of gem - rob , eorn::-r-:icl fiT 
de - -h ine , appear to have been more involv e :-:ith t - o r in t i n~ as: : other infhoe-nc-o:
upon the marketab- ibi t-- of f i sh  rather tb -an li rect  e f f e c t . :  ca-a n fish v-sp-a~
lations and environment . The relative irnno i-tan ce of econ omi c -arT I - ag -a l -
restriction factors is greater in this  r each  l i - n i  in th e  upper section .

(c) Lower section — This portion -of the rn-oil: stem dirt: . River . together-
:-;ith its principal tributaries . hnio rolative hy f-cu sn-crc:-: of : rur r ic ipol  arT
industrial pollution . Some tai nt ing lu-s to oil pahhutior . has been rarer-I - i ~
particularly in the Wabash IrainTa-c . bu t , ir~ g-caec;b , the boa--cr se -tio::
exhibits relatively good :-oater -qu al i t y .  Ph-c : :tsn r i n g  f i s h :  crop ha: been
estimated at 1480 pounds per acre . Th-o hoT-: of the cur l-en:  Ohio Bar-i ::
c ommercial f ishery production come s :‘ ;-cr: th i s  t e a - s b .  Ec -r amic and legal
restr ict ions, rather than water qual i t y, are s ore isro-:-rt’nut in tb-c present
status of the commerci-ab f i shery  in this res ia.

The above description t r a c e s  tb-c b r - ca l  out l in -  s of tb - - r e l a s t i : n :h i : -.:
between cate r qual i ty  an - i  the current  status of - - anc r : :- :r - sicI  s i -h e r :  i- --sourcez
in the Ohio basin .  h-Icr le t-a l l - :  t reatment of th i s  ar -p t , m o b  ii::
potential benef i t s  to the resource fr- : ’:: :-z a t - - r - — iso I~it~o i::r re:-em-. no  i. bo o-an
the scope of this i - op - o r : .  i’et i i - r d  nanuly is of rn-sr-c subtle long rang- - .
h i s t o r i c- a]  e f f ec t s  of wate r- — I~~~i] i ty - ‘hun ges on ti nt er ,: rca Tur-’ies an-:
commercial fishing catch : also are not possibh- - i:: T I  -a f ramer — or -: s tu oy .
d: ’-opi ng changes in 1-and use ed e::ter m : ]  i t :  i - i  : t ’eco ;~ rh - i er is the
nineteenth en t u r - - ~- before quantitative catch r- : - no- to won - n co t .  The -se
I cooled not only poll ution but physic-:: •alt :- r- ti- a I:, o nto of incr  0 . -

turhidit ,; ash siltation , dam construc tion , -to - ron -b :r par: ing , and rep boc - :—
ment of f r e e — f l o w i n g  :n-tre-arn r with re e rn ’oirs and slac:—uc:-e r n’avi o- cti 5; :

p rol , : . References  in the ::-:ientil ’ie wittr’r’tt :r- - - : 1 :  old Ct~~te Fi~ h
on-irnir ;ier, ~e-pnrt:; constantly cite then - rh ’ue T es  — ii: : a llude  to  grea t e r
i: I r O r ’  P r ’  ln : -~ ion  of ‘an ea r lier - i r a ,’ . br: ’:ra;rn’rteic- . t n T  - ear ly  info In - r a t ion

is - l a m  -if the quant i ta t ive n-’atur - :-:bich would perm. to ::l i -c s - - n - i :
- i : - ’ would ’ raK r  - ‘co ur t of to }:--r I’actors such, -as rn - I n c  - - : -: u , : rn i
r a  r i o t  I - cr : ; . her e- - r - t : r r ’ ]  e-SS  , cr01] s i t  of t he  - m rs’ :  - ;- - i - i l c a t - n b :  f  r the emoni
at ’ t~~ ’ r ’ , l i e s pe~~ it - - cnn- - gor ier - i , t -  :: f I t L V C :  - - a ‘lusia::: t a  h-c :r- : 1 , .
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Certain spec ies such as lake sturgeon , calbele , sauger, largemnicoth
bass , smailmouth bass , white ‘bass , c r app ie an-s yellow pea--sb n o se d  Irar : tic
declines or were completely eliminated from the c:-sn ~reial catch between
18914 and 1~ . I-for ae of these species over rena ii: up a large r -ortios of tb’s
c oimnercial catch even ira anc ’ early record:: , but th ir loss limited the
operational and marketing f lexib i l i ty  of tb — -sossrrer-sial t’I:herntrar,. Currently,
legal restris-tioss reduce or eliminate the c ommer:i-a i catch of these species .
However , in some cases,  t-he record s-a dec line  pr€ fe-I the imposition of
restrictions.  For example , prohibit ion of - - -cnm-o r’eiub :‘i:hing t i i  the ‘Re st
Vi rg in ia  waters  of the Ohio River dl: not take p~ or- oLtil 11h ~~, yet tb :
walleye , s u ug 5c-r ‘snI lake sturgeon had alread y diwappearec front the catch
between l89~a and l9gO . The total expl anation , tinoar’efo:’o , :-:cuId tor t cpo’ocr
to be leg-al r es tr i c t ion .  Early , s-n -u S u a l changes of physic :-mb an -~o o
q -city conritioro’ vra m’ ,’ likely had a selective Irrfiuen:e - r t i :~~l or-I : mr--
the upper - cris middle  sections.

Otix r ora-cies  , 5 :5- } -a a the eatfishe: an -I P :  : : 1 - :r bay-a - r .t irma to
make sei :n:tantin] conorit-utions to the n ornr :er -c iab -catch. in tb’ case of

is Le: ’ , th is ha s been -:‘ om lr-i n - - I :-:itI~ a- eu-n y mury , ct ab iJ , i t o  iaIOt a c or r : i stm - n t r a -’
/ 0 0 5  arr i -ce  str ucture . This gr o u t  of fish-a: is well -a:iar ted to the tor t  i f ,
-ia amrnel i z eci  - :noir :litior :n; a ravaib i r a ; over mu-s i .  of the main s tern  Ohi o tiC : it:

or- t r i b u t a r i e s .  I -hoo t of the pro at: - :  0105 on ’ even these tn r -~r -c nt : r ne c i :s
come s :‘r-am: the- lower secti n of the river , which  has the highest cater
qua] i ty. It may be e-onc ’but e e that cater quality is -olr-o of the imbor-to rom
f’ :iot-ors n a f ’ f - n t i r . y  the commercial fishe ry re.— -:u:-ce , but it cannot be :l o: -r sn—
strated to be the solo , or even the most i:n:portarrt -aa u ;c-  f’-:r the problems
and ills of the commercial f ishery .

Various factors have also been associated with the de c l i n m-  of the
m-mr :el ir:dsstry from its once f lour ishing pos i t ion  :iuring the year:  l~ Dl -
lObe- . Rcrtstirut ion of pb ’ar—;tic,: and o th e r  material: : ii: th-s manufac ture  of
h:~nTon-c w - -c:’ a major factor in t~ i: :rrc ’in ~; the f-am ar i : :tor shells. Along w i t h
Ic- -re-a se-I niern-ind , rra- -re:- -rbeiLa tion of once pr o  iustive ‘tess and envirosm-nmr,t-a h
- n h u r r ~ es ‘ n o ’ f ’ ec t ing  the ro esi fis e :-o l og i sa]  ~-n - ; r l i t l on  - n -sos.  cry fo r  survival
of the mussel h -ave t oe-n detrimental la - -tar - on certain — treesni,;. Ru-si:
-rn -onjitions as siltati n , cn h - ’ rure i  I :mt ’i on , municipal and ii: iu — t r - i-al pollution .
- sri hmnipo un :rr ’ :n’ . of producing str-acr:r: are believed to hai rs,, the resour :- : .
ilco , ,:i n s e -  the n-icr - :; 1 strata; lar -g- - ~u ’ rr :t i t i : s of ra tt e r  through i ts  5-y st e rn -,
it is ro ’crt I ’-ularh ~j : - - ‘t to tb - - acm : - n .  -l~~’T ar~ of t - : n x i n n - u i t r  in greater
concentr--a i on t b - r n  m b a -  :~:r ’ r- :orr : : 1: . ’ ‘r iu’itic t o r n  i t -a t.

In r ’- ‘ c _ n ’  fe Irs the-n - a 1: - v i  l-or ~~e th at t}:~at in t ro  r usted “ Asia t i ’ clam’

( Corbicula r ’ho r n i r : - ’r ) ha . ; - a s-or - i  - r : s  i s b i t  ‘ i t  0:-n-:: - ’: itor :n lth
rn -or - ~~~~ It ‘pp - is, : t- -o jo : , :: - ‘ t b ; : t o O ’-  ove r av-allat :i a h ab i t a t  to the
exclu :;ion  of tb :  :he s i r ’j n l -  n - p - - i ’ lea of mu. sels. The -T en i , :  r - ewal ’mrr t , at
the p r e s e n t  t ime , b r :  the ienr :;s:ee an r h umL’arl ~;n I- - im ages and r ax t e n : ; i  or:
of its r- r,no r ’ art }o - -r i n to sti r tio Bash ;t ir -~bcI leal - the

of’ - - a r c h ]  ret-i e mussel n - t i  it it U :  th i s  s a n - - i - - , In add ] ci at: to
- - a m np r - t i r r g for  habitat th in  :/o~ :e of th i s  species clog cu t e -n -  inCus:- .g:s tem;r :
an:: re -lu -ca : the n~u-~l i ty  a gray - -b l i—edge i i ’ r’n ’n:r i t . : n- r :r n -ni rh b’~i n i t tn .
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C omme rn-lab iJishthg h-em-an- -: an] -a ’7pD.L~~ - In scite o- ” dee l i r r i r :g  beman-]
for e- m t ’ i5 species and rolbutional pro]rnl-ansr- , o-rnoput of the Jhio has-in
cm :mscr --rci- :l f i shery  has r- amnrr ir ie I relatively con trast  sira c ic 1 100 at t c in ti rrg
to i ts -~I -~b i l ity . Alttraegh trudu-stion since 1~ oO her Ic - -l ined , it remains
to be seen whether this is a l- ng-rur: g trend or a n o-rm n aL _ n ; , ’oh is  sc— s : i r ’ r ence .
On t i - - - th r  r han- I , the d i ;  h a r p  has not ex oanbo- Si Ii .  re lat ion s to p ap uisat i orr
groa’th rind , in  f b i - :  ret -p-r e t , h-ac  unde-r’gon a r e-la :  ii’s- decline  ii im lnor t amace .

Data ar -c lock ing  or  which to estimat- e , dir :tby ,  the doma in- :  n o r
f r e ;L - ,;ater  f i r - i :  ac r o-n hu: - t- s orio im:at ioa g :-:i chiro ttoa i o ha. ir : .  Horce- ,’-a r .
w or K i ng  f’ s-am hi -ao1-o r~-r l f igLu-e s  of 1- . 5 percent of the t o t e - I  V a t i o r a u n  f i s h
production -o-’Iolna’si m a y ti -ocr irland --:aters (cxci  s. i- c- o:’ t I:- ~rr r -at  hal-es),
ra. h en ncra r :d of io .9 m n  10 i~:: pounds is indicate Si in I - _ - —based  on tin - b~;S in C
population of 10 ,001 .000 an -i  a National c- a r  o a y i n - a  corr :ornpn nion ( b o t h  suibbe
and i rauu : r i n r l  Iomrwa :’r ie  f i : :h )  of 21.9 pounds.

Cinc e -  -c n s rc :e r - sb to  fish nro du - st i on  in the basin an -aor :r t ted to  2 . 5  million
pc- -on-a s ir r 1)r to- , ii POOr ’S ; i — a l  d e f ic i t  of ° . -

~ million peurr i:  existe no ~- r e : t r nab ly
me t ‘by im noo er ’: i tg from other inha ~nd areas.

In ]9~~T- , about 191 ,000 scr ±’arce acres of -crater , aLnost exclusively
r iver  h ab i t at , acre otis ito -n i for c ommercial f i re :  pr ::Lrotion at ala average
rate -ni l’ l e .B  pounds per acre . In the came year , a mimi irs ait of 225.000

-or-re-s were e : : i raated to be physically uvmaibobl-o  is: c-mo:r - : r-i a l
:‘ i ; i t t n r to haibit ri t , irr imar -ill :  lake s and res ervo irs over T ,Otoi am -c: in size •

1

( Table 6 ) .  -:

If ti :-s f o t h t a t  obyr i cabb y  available f-sr prod u ct i -or . w an - ;t i i s -t o  at
thet ;’ m S ’ iO l -!c ’h l low rote of 19 pounds per acre , present son-rio - s - i - is f i s h

-s aab : ‘be m t .  i-2:ile some of these ~~ ters could be harvest-sd onhy
in t - ’r m i t t - u r t ]y  ‘ in-s at 1cr-: rates,  others have a considern i l l ’: h igb- -r p o t -  r:n-ial
for intensive harve sting an ! presently r i-present  largely ir o n - ot i s  ized
cc n Ou r e - e s

‘The ~‘ e r r - - n n e - l  1st-n --st in the musse l resources of ‘sloE ’ Ohio F-~r :;i r: aires ;: - :

ha :’ h oes  r r - - r i t i o r m ’ - r .  The pnise peor’ ton in 1OH c’a: tha ~ h igh :t an recor d
ra n t  the total value of the -‘at -sb exceeded that of the o oran- :er -ciril f i sh

n m f e b  f-a r the s o o n  ; r - -ar. I r i se s  ri ne iv e d at t o o  cit-e r’ t a r  shelL do nor
r e f ’l-  - r r ccmr t hiab exr~ ri p s i  r’~ -~~ which , have h e r e i n  in --x s ’e ss of ~!~1 7 per

- r i_ na t -a r - n - -

l h r  mr - se-ni high m a c in -c t  ionic -c f o r  shells La:- -level eted I ur ce iv  r a r i n g
- past n e ‘ IL’ in rero roon s so iotm ar :-i s c r e a t e - i  1-;; the i.rparr a cu l tur -ed

c- o r! i:~ i - tor y .  It ‘can- f t - a n t  t h a t  ‘: h i s ’bm ~uab I t ; , lustrous , sulton’ : I per : ’]
--suj, cj be p - - - i - c  c i  - i : j r i g as “ sE - er - h ” a o rh erra  made n c  -mri a :1:11- ‘n t  -o~:t nf n -b --

‘2 -o  l ia r c - f  fl — am -] ”) I—a i r of a ‘r- sha’atar n:u n ;o-l.

The ‘-‘ i : t i  :Sippi hiT yer - a - - t a r n  an! its si t -os tn iba  orI - -s , ir :- -lraiing the
Id o HorS  ma . - - app-orb ti: : ci- ‘i- i -  - i  :‘ t e  s irs -  ter mur: :’-es f a u na in hi: - : , both
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in terms of abundance arc] -liv e r-o lty of sue-sic-s. The shells which are
presently m-o ::t d e s i r e - i  U1: - [op -incis e i n ter e-st s  are to be foun d nowhere
else in the u -or - id , mciii: Li me c :-:-septi -crm of  ~ev~ rol  r i v - ~mn in A. i , mainly
Bed br :innt . iTbih ~ the icn nr-.r :s:ee : lve r has been the major  t o : roe  of :laccll:
in this  country in r’ - n ~- t i t  yea rs , cu r t - c r c ]  demand tr io n 1: have prompted a
renewed i n t e r e s t  in mu sse l  irar v- - st i r ag  in the Ohio , Cun’iberland, Waba sh and
White Rivers.

Hunting

The sub -b as in  median was also used at the base for  comparing intrabanir ;
cilathife re:uui-’ces. In :snal--sir:g the amount of land available or y~ t - :n t i a] ip
a va i l a bl e  to  the 1921 l1 -cr .n--e i  has ten ’ (Table 1, Column 25), it :snr s - :e t e r —

rni ra -:: thn :t  -only the ;;tal e too bl anc of Penn::: lvar i~ arT Oi,la fall much below
t b :  t a r - i n  - :Lsm: of 56. 5 acn ’e . per bn~m n t t - r  (D amag e : ~~~~~~~ -173. 3). Av cibabl--
l and :  in I l r r : i n t i n . a , W :~n rt P int Irn 1 :r , i-ia a-pli ar: -h and Virginia all ni --arl y c-r ruxima ;-

F the i, U r~~: fit ‘no t of tom cor’ l tatu s excee t e~. u S
m y n m - e r ~-D pe r c en t .

As an index of th e  degree of quality and access , th e -  l9nr -0 n - a s h - r e n t
14-ocr::-: per capita r ot  L a  is r- -ovea] i r i ~~. Dim ly the State of T’ann-css- :e fell

n n r n L h e r b :-: the b-ni :: in  me-Jian at ’ . 10 li- se imse-o hunters  per c noaita (Range :
- - — . 2 1-). I t : - :  nia r a- a , ni i r a .  b~~: mnm n I- i var d ’s an- :  i- snt rn-m ny ace:’-: at this rn: b ian

hr - n . i rmn 1 a ~ - : - 2 n i t -~— or acc a , ; s -o- -nu r i l i b r i snn , at least h i  t ire  state s with
0 m’: ’ n : ’i t y  of an t I  in the ba .n in ( lu bb er  i , Column ~).

Il1ir -oisn~: h i u n t i n o -spp-o:-trrnity is tire p r -c - iom mnar na t ly  caora ] bas in  port i e-r~
-n i t ’ 111! 1 - - s t r ot  pt ’e- ‘nt Is ; a c h i  ‘t -of’ n a n - c e r n ,  All ~u a — i ii:s s i g n i f i c a n tly
e,-: n-e’a ! the 1 - h D  c r - j r  bni o in  n-n a T o  nat ’ r i sc - c r l i - : r -r as-aT r - an t c r .  S-b ile 75

- m’cm ’ c~ t - i r e -ac  the t a - i s  c r c - - l i e . tho  ‘-Is- mail l ot: _ ‘o i - — l o s i r . :n fC -n’ n ’ - r t in e- I l e ato .
-n -joi n t j~ lan d to the aaca:l  h un t e r .  This S t-c a: of h o:tin. - a_ C _

S ortarait a in
- ne ,‘e-omil iet uas r : f l C - : r st c  ! iii tire in trnr —sm n i ’L:asir: cornro ri o-cit or ’ i t  ne m a s e -s
m~’r - -n - p h to , as a- :at the ~i h—b’asjnr or-bar: : h m in ” a s t e r i s t i c s .

Ira r h - rn - :  i n - i i r m r r n :  statistics di-o not reflect a - -:n-::sara f ia-c- raced n
_
-or

- - i l t i n ’ ., a i n n  - -: aD o r n  u r i t y  , sin- ’e the state a a - 0 i-hole rut s -nb- ave tb--
n e -  din e :  in a n r ’ e  per hunter. ::u -am ’i’ea’, on a sa r u— Un sir m li’ s I r - , t in

.r’i it e  Rle ’n’ n r a i r : ’ a ’r a —— t he  larges t  ar: ! most popu l o r~ -— -os u-nI l below tb—c
c ’ rrpo n -- calv e I r a - t x in aort a of habitat per hunter. i’hi . I t O- s r .  -Is’ available
!an n r r  t r y  - re ’-~s in t in - -Thite River Ba:;in ha: not :e r a e  - tb-s he r-pie ? S :e: -l i-
f o r  t - : : n n -  in: ,  s l i t - se  n - he  per capita licen se sal- - wa s- ra ‘I a- as h i - a l  as am~:
otne r ~~:

‘ t h i n Thdt - :~ t — - ’-sins. m ole- nations an-c t ha t  th i .— .-on r a n  I outs oeing
:r ’- ou t  of baa I r a .  i n  - - s-c  ‘or- , the White ThU -b a .  ii: ohoul - i r -e ‘r iver p r ior i t y
aoras0 !erc t i  nan ii t he  p 1 a:o~inc of publi - hu nt in  areas at  Water n’: - - c o ur :’e

in r r , i e t .  .
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Ohio : Only the State of Pennsylvania has less land available or
potentially available to the licensed hunter than Ohio. ‘

~‘hen compared
to the bit sub-basins comprising the st udy area , only the rural Wabash
Sub-basin , of the eight in Ohio , approached the basin ’ s comparative
average . The Mahoning and Mi ami Sub-basins are exceedingly limited in
hunting opportunity,  however , significant amount s of hunting opportunity
are schedule d for oonnp le tio n prior to 1980 in these and other Ohio sub-
basins . Thu urban character of this state , with the attendant lack of
hunting access and hoir :t cr interest, is re flected somewhat by the small
percentage of the total  populat ion b uying hun t ing  li su-r ases. There is a
favorable ratio of f arm- to forest habitat, implying that it is not a reduced
assortment of game species which is limiting additional hunter activity .
While access to this potent ial hunting habitat nay be subject to owner
restr ict ion, this manifes ta t ion supports the basic assump tion that urban
populations often are less inclined to hunt than rural. If this “lost ’
tradition is to be rejuvenated , progr am s crust be made very a t t r ac t ive  to
compe te ag ainst other ’ form : of urban recreatiom : .

Pennsylvania: i lurat ing opportunity in all sub-basins in Pennsylvania
was exceedingly low by the comparative standards . The state , and especially
the Ohi o Tributary Sub—bas in , represents threshold val ue s in their respective
comparative ranges. Desp ite thi s low habitat  per hunter ratio , one out of
every 10 residents in the Ohi o Basin portion of Pennsylvania bought a
hunting license. The quality of hunting, or at least the hunter ’ s opinion
of the quali ty , seemingly, has not been impaired by crowding . Despite
hunting restrictions in urbanized sub-basins which force city hunters to
go far afield, a major portion of Pennsylvania hunters are doing just that .
Pennsylvania ’ s syst em of primary roads and expressways encourages hunter
mobility.

West Virginia: The Little Kanawha ari d Twelvepole Creek Sub-basins were
above the 1960 basin median in am ount of land per licensed hunter , while
all other sub-basins, except the Guyandotte, were close to this comparative
average . However, all sub-basins were significantly above the established
median fo r license sales per capita. It is possible that this phenomenon
reflects the small amount of land posted against hunting.

New York: Hunting opportunity in the Allegheny Sub-basin in New York
was of an adeq uate am ount and quali ty to sa t isfy  the requirements of both
basin, and reportedly , out-of-basin hunters.

Kentucky: While Kentucky was slightly below the basin median on the
sale of hunting license sales per capita,  it apparently was not i-ce to
lack of available or potentially available land . The state as a whole
exceeded the basin hunting opportunity index by nearly 60 ncr-semIs . Limn it e s i
acces s ac-rd inequitable distribution of hunting areas probably are among
the factors re stricting resident hunting activities . The e f fec ts  of these
limitations are apparent in the Ohio River Valley, the Bi g Sandy, the
Licking and the C uxnberland Sub-basins , where license sales are all signi f i-’
cantly below the established basin median .
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- n l O :  ‘ s ir  - i r . i - - :  s i t .  5 ’ a t - - ,: fa D I  i r , tn o t i : - - oimm --
other ~~~~~~~~~~ - - 

- - at -  t ’ U e m n r -y lu -r i r : i a  :0. - i-,’ast V i - - . The inn.: h e r ’
li-nerisee ratio r n - .: aT-iso.’ the 15- :) b a sin :  m a - :ion or . : -

- at  t ine  nor capi~ a
license sales -~nre oL-ot ,’i- tim-a u-s thor  - - , a o i  - I i :  - h U .  t i m — -  a n  n o .  1Il,i: :;:tt;~~:’r
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t h ese S’m o t u n s  - I -  - 

-
- each oth - - r .  An a;’ r’e of :‘ n - - a — e- e-mn ,e E-Thi: n u t  s~ t tO

a h ea vi e r  h unt Ira - prescor e (~ 1:-: of a h — ~ bn :cl r: r : t n ;e s)  n -h am an .
of ?- mn _ :’:n- . ia’~t -i ta i t .  n a t 5  hr - n m ’ s :  - : 11’ r e b u s - - - t I m n a’ i m u t r t i i r ’ seas o u r -
‘i ra- S the mon - c hibern el -s- - a - n-s ttt itoie tI ut 1 ‘n~ u ho;;- - -at : -c- - .i r: g
1-eals. To ‘ i t -  i - m n  — n - h ur : ’ d n g  Jp~- ;-r t - o u i t ~,’ him mamc sr:t ’~in,o . . - no u t t - , r n  - - -a -- aTe -h
require 001:5 1 s- - - aT -n- e a r - c t .  i- ‘a’,- ,tnti- rid tm i ha:- - - - : -  - r nr * mn: r m 3

T hr t h - - r a T - h .  - o n  : 0 0 - - - :  ‘lI-a - 1 ’  - :r,u r : t i r c - , a ’ . aT :‘ -s’;ai_abt’ . ~~‘ t ’

Ii-er: no -e in b-a n t, l t r r - b ,  2- ,r ’oh i~~-o or: . ter :a- - utnee rn r e -  1r 0’~’:r a t m - am : hr .
other P h  - - Ba r - -h i :  : t c c r - : :  . Dc t ’ t t  -far - l i t : - - ac-a : rib-oat ’ t h e - - ‘,- - :: in: na : i am ,  it:
Ia -sr : t l n :~ li- -co .  - - soles per n ,p t t . . fu r ’y r’i l~~~-I ; ,  - - r ’ r s cnra , ’ l o r d .  tOr e beau-ant
ba s irm r ’ :mn ’:Is: -l i -or t h n i s  : - - n ”a a h a ’ e f a t - s. 1 L ’ - - i m n -~~n ’ - t o - r use hr
uri s r io t  r e l a t ed  :im~ b y  so r- r er : a- - 

~~Iso - j im r~sn .  Va -: : I’ m- - :.- n 1 - - s i  Via- - h u h - i
had .Tm n :I l - t: - n -ar m . l t i - e - : U t - ’ -ci oh h..:: : s r :e.  l h o n ’ m a n n c j ,  t ,o r t ,n :’ e-.-e i m ~
Tent - - :nsee na i ad:: U :  a m-c I n ’ ’ 1 :- , r of - - - s e a s  I nto - - -cr sin e i- r n .  in ’ . lan -at ’. us’
t oa t _ irm e J a . n i n a  . “~ — - a”Is - u. ’.: _i 11:-erase - c m _ f ’  - r , ’ : -  n , ’ am , ,  r - -n -r rot : .

- - T ‘ n~~~~~~:.’F - e a T  n

- J U l -  h i v ’- s  t h r a s h :  m - -  n _ i n ’  rn-  i n t o  n o r  t u t o r ’ - - :d. i:. - n - 1m I I n — ’ hIs be
irn f lo-nn rnsei by ’ gr e-at e-r -. u . 1 : t i - mnna . t i -n - c - -tour :a - S n u :t : a t i : r : . O~r :  r-: l - 0 - - :
s O e - i O — e a - s arr Omn a i cn s n  h er -  : : - ~~ i - r aT - n i -s .  The su - r - - : o : t ’ - nna- r , :n  ar’ I n -  e - ’t-
for the ‘e u r o  l5ttC an - n  1- 1)10 for  to :. m r J- -a ’i- ’- V J o  ~ej ,j :~~~~ 1 - - S - -

occurr ing v i t h i n  y o r t  ions of the 11 st- tern  i i ’  l ’ s’s .

The no t n o.iy in:  :‘ c-: un - n an t i m - -  - a w ’t u a b  U -a i rs ‘mr. -’le- - r s e  t i l l  h - i’,’--
h n ;r eran n en l  62 percent by i~ t3 , 88 p e r - e r :. 1’: 2000 -si n P8 - ‘ n - - n a  U- :’
Dime 10- 0 b a s i n — b u r n t - o r  O n  er will have- t n :  n ’cn - 5-0 1 18 : n - n ’ . -

. 
Ly  1 ’~~~.. .

by 2000 and 32 p - - r o a n :  1 ,  It T her e  rn prc .o - - t . :  a - -  - —ThoO I - - on
::i.8 to 51.8 m i l l ion - m m _ a : -  r Isry - - r r r - l  ;li.( t o  2b .e n - i _ l i - n m ,  h : , n r e r n ’

f i s h e r ,’, - 
- tn:e~ r-: il:i1t:’u a i a n r . m , i t n g  a t : : : i - e- -a b ’~:u- .i rn

I -im - )r - slog i, n r — g i ar r :  r- ’e- ’’ , ,an - : nn :’r ‘oh - - ‘ a t o m , . n r ’o: - r. ’ ’ ia i -o -n i  - - in : : od a l’- . a n -  ‘- a l -
oaf thin r ’n so l t s  re-i-ate a-el i  so th is  n - r e - t b - n .  It 1: r e - I n n i t i ’~r - J m  na: :; ~~
i n v e n t - a r m  bot h  . 1 I t - ’  - r i m i :ah-l t—n : -~~~.

- -
~~~ 

,;~~j , j n : hm : ,~ r r o l s I s - :  h o -u -, n.  
i r s~ these be-naT - u n . h t s  n - c r ’  - ‘ n-u.:- , rnn : La’ - - 

~~o i’~~~~~~’~

ha I r-Is or is  - o m i t s  - ‘ . - an L i e  s t a t - -  J ima - :  - - ‘-a r- - - l u s h  - - ‘e- - - i  ‘is sum ~n ’-5oc
sno b—ba , .-- i i : - h r .  -~i,c } ~ st - a tm - L-e- : ’:tnn - t- of leg-ni - - on . I : i - a m : .  An .n ’ ’
h i v i n - i o r  of a ou t - — n  - t i n .  1 i r e u n te I b : tat- 1 ire - -c is i nn: - I- S nm ’  t i m - ’  0

r en : i , -1 - m t  11-. I r s-n - r - - lLr 1r ’ , t s  r ind l i n t  : - - m : t  r : g :l - a ’ I ni t :  g-nrv- - n ’ i . i m : e  f i sh
-an si grunt - 1 :17 5 a .
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Projecting 1-ct-cr -: Populations

Variat ions between t han sampling orte-10 m :  e s t n ;U i i .  i -  -J n
_
-o r - t in e  i - r r t  -t ive

Economic Study of the Ohio i-liver Basir~~1 an . r tim -se - : 5 .  - - r : -c ,n  P tot repre:n -r ra ad~~
f i sh  ~tr,S wildlife con sh- .U ’r at i - snr , ;  r r r : c e s s i t a t u n ~i a n ’  - -It j ’ ,t i.~rr s-: r :. e a t e r
f u t u r e  populat ions.

A study by- the U. 1. 1)e partnr e ra’ of ib e - a i th , Education antI i-chaTs -, - a n -  - ‘:1 n - s
ir ’. u- rime -dian a-u ref inement . :  iii the ii:aygrcusmition 01’ r-:p-o J or : ion: rr :-,Itrc - : i ass
between the Projective 1-1- _on: o T n i - n  - - t t n d y — rn I th i .  : :n t . : i :.  Do V a t  h e r  n ’i t 5 1 ,  in -
needs the 19 Pt ’o~c- -nt i a- e  Economic f ’tud: sutr a i ’ -:’ - :. r ,  n e - r e -  div i - ico  tr~s-o c i  , r: , , I . . - r
eçu i . -c-m: ni - pr-o , b u -c t ’ i arn inoi t s .

, ‘ a ’It e m - i a  i c r  t o - n m  hour ’ , , - ie l i nr . - .a: i - i . . ~~ ’ —‘ere s J r - r a T -r n’ a - - t l.~~. - f h i , --
- lye i - ’ o n . : n n t i - ’ e t ’ O O V  , r-ni .tfl i’ 0555 m n : : -  : ~-r - a ln - m :  1 n-rn n - I -: f r a t ’  -

‘en. - ns e c’on:iarl : ‘ -i n n : ti -to I s  on h . p - i n ’  ~J sg -:‘ :‘ -~~

The moth. : hOi- .~~ ,’ O hfl nb the ~~t ’ -e- ,j - .o a t - m .  a- rio n- - - - - ~ - - . . : - c L . e r r - s ’  iveli’ - P 1 ,
t ime .:tal’j’ sf’ the Eu -am un i on s ,b~ - n t  h a m , Pu s  I m .  Plant ing Er -an :ni , .  - - n , nL -J n - h oc-: ’
-i s is  ion , Jnsrps of ~-u~- aL n- - -~ rs

Sh e  I ’ omn- r t  I -so’ r e c on st s t -u t : n e  popul’S: I - -u ) n- coaT - n : .  ,t :1:0: or : :
sail l l ia ’~ - . n — t o  ins fe- l i sa- : :: (1) F - m - c - ’ e ’t i - ,’-a n il ’ - - , ” 55’~~” r a t . - I t o  ‘It- i.
on , : :11 hiP - ‘-oh — n - - n It:: (.u -’sl--r-i- - n nt 2). Sal :-:r. -soul : o e a~ r : o r : ’i- -: n- f
‘ a r e n a s  n-c a n J - s . .: 5 - .- : i  ‘0 cc-na ’ -: n n - ~n h  e xa c t l y  .-n l t i m  t i .  t a- - . n m . S a : ’ h - u o  n o ’ t. : -

hr ’:m:ir:,; . A gT’ .upi i: ’ re r r - m r - m urj u ion ,  : h o :  inn I i  - t i - it  I- - s-~. a -,- -:u~, Va- ri les
is aav .:t, i.abl-e- U~. comparing tI: rn rno-,pIt~ i n n  It, s aV a n t  -a- ‘ . a-- is sD n : ’ - a. a t .  S t i m c -
:‘h :- I: ‘ tnt  w i l d l if e  sub-basin,:: p - o r u r - t ’, c- -, it: Pl a n - -  I . ,  t l : iu  n ’~’~ -o n ’S . ( 2 )

c-to 1 :1 1 ~J 
j arid cOl d e I L a t  in t~ . i c

for  the s —in -I-in’s : h- r n  of Dro.~r - -:t lye ‘SO ar S m r in 
~~~ 

L X :  gi’~- . fish :. n a. LI: I h f ’
- - :: . —h - -an : in .  (3) inn ito ’. fa c t o r s  l-c - r r n n t ir :c p er -d u n  l -or .- - : , - ,nn-- n I -s-n’ -n ~ 
n a t i o n  of’ er - - r i m - a r a b -  ‘ :r’-sdec i to -na oar- - - .‘ ‘ : - ‘o- : U0 ii’oidn.e the . m ’ o , h~- : t :
1~~ YI— an.) 1-010 I.- o n-n ~J~a:t L - n r a r  by t i e -  n o - - a m  1. - - 3 In -oi-Isa ’ - 

-
. aTt i c  - 

index factor  a - on -  necessit’r t : s  bl- I i . :  ‘n- -s p out: - i - -s - ‘ ., - - - r: ni i. r. na n , . :
s-air~basin T s tsoonr ;:ory :ir.d tin t b-stint n o r ’ - . o c t l  t I . : La’ ’.r t n  n t  I n - t o i r  ‘c-r h in : ’ I
of’ ‘-sm :or:ric projecti-c-mm -ore-~: best -ar t r’oximn ,:ia i- n 1 ti at ,:t —~~ t :j r n ) .  ~~ I

‘On .Q fish ‘ne - I wildlife :;aLh - — u a.:imn ~
- - -p uimi t i-s n l - s m a - ,m ’ - , _ °o- .. -

- 
1 - a

rn: : it tph l - .- - t  by it: re a : l - - ’t i v .c  in - i - : :- . -n- f’ I’~~b - ‘u ’.iirn - :m ’t tmy - r u  — a - . -~

ant i  .101-3 pi- --s .~e-ot ions  (IL ~ bJe  mn , Ccl - , : 2 - n t - ’. ).

-‘ - r po t rrig r 0 _ i -‘ 
— 

a
t 11 ‘~ r B Ohio i i r , “ n

1/ ~~~~~ ,‘rpp~n t r - i i . x 1-i A- , — -- -~~~~
.

/ 
Public hir -a ith Be i-vic e - , Water , - ,  ann n E :r~ er e-~~ it , , :rp~~~- : : : ~~ :~: “

. • -J~.i o
Dive r ftasin ton - ap r- - i  ‘ - t n .  ly e  - no’ - - .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
--_~~~~~~



Fra - ’-e - t i  too t I n t  ‘ n t s r - n  - -oi’ h a r n — r ’ u n n n a I .  101 1.1 ii , i -c n n r e i n a’, j o t n , ; b h  ps ‘a- - ,n - ‘o I t m  Ph
f-sr esti:autio~ t ’ta- r n - -  n - -man ’ 1-c r I . o n . t i r  - t,n .  - l ’i sk , i n g .  F i n ’. :m , es , art :
p.- nt - t i-sn. u ’.irly :~ o~’ ~~~~ .Is-ni, r n ’i’Je-- beer~ baIs,-n ,- ‘, - ‘r’:ri ’ r. to no,n ’--,l—e- ml - - , n,.

1 :sto

or exarm’,r-l e . a i:,Jo’,, (It3 ~~~~ 
- _ - : ‘ -a - c  -tram t o y - . ) O c t  JO’,’ - Is Sb- u n: ho r s :

h-Ic ‘ - n J a I s tnan , t . t t i n t t i - n a l  e-,sc.- ’ .,. .,j t n  pos It -Va o . , v - - ’ - -one- o f _ l i o n , I ,rr t am ,
2 0.ID . t m - L t -c ’ :- ’ s - , - n - - ~r ,  - a ’,, a-i ., I . h :  ii’.’in.g : r’ r - - ._ ,  “ ac-n ’ t o - an’

Sin ’ e-~~-. - r i :s n--n - - r , ; ‘ i r ’ u ’ io , m ’~~ h sc -nt - 1 -c’..  - 2  - l b - t o  1- nt ar c I .
l~t ~, -ni ra e , i _ i ’ st ~n i s ~’ t r a t i ,  aTe- pm - Is- a - so- , j .  ,t i- .- :, r i  ~:s

t a n  .~~~‘ t t : ’i-i- -ot -y a aT- .n~- - ’- 1 t - e . ; t 1 n r ’ - fi n ’m , r ” - .n I t — m n -am imn
nnn to a In :, ’ -s.d I I  i:. . ‘ n - - n o - a n  S c - ,

p-e -~~- n la ti -sr  co~~u - . -: n-- - r - .n- - - n . s t i s  ‘,ec n m ’  ~n n a n .  , r h ’ V a a l  h r - n - f ’: -l I e -
E- s-:~n sn-. l . ‘t .rd ; rut -area fS. . nnxr .’J to f Ir - . - ‘ : n a h: out , ‘ ilIt.i” o :i . — :. e- I m r
i n r ’ n h v i r l o r , -tJ , t c t — . n i n ’v i n ’.i .-o - -‘ ‘n’ - ne ’. - : “- I n c - d - cc-rn ; “tr.a- tmh e s aIte-n ,e-i r: ’ - ’ I
p - - r - s e n t  n -o r a l  t o  ‘ h ~ n-nsa a m  1 , - n -  - -no r r’ ,nr oIt  1,r-. thu  1 ,~c II - a O , , A ~ U,e n n o r - r , or. — n , - ,:.

2 ‘, : ,t ~- ‘ Lot ,  as - - . s I t n ,i :’e , - — b . ’. .It m o s .  .‘U- : h f f - ’ ”— n . - : - - U - t na ’o ” tm i:uo ’a-m: - r r , o
ua i - - -cl-u su nl 2 -~r - - ° : - : n - - ” - r , a  n ,r ’ uI was n -  t-s r ’:- . ’ n - I as~n _ored as am a i I t .  ‘on,-:t rt
f a : ”. or :‘ -sr ’ t . . - ca l,. . nc .n s i t e 1 -o n ~o2i0 ma-cr .ser r t  r - . , n ’ ni  f t  .m” ’c- i’ dt ’ c-a ‘1.

:: e n s — b’.~s m m ,

f-~e - t n o ’1s of Es ’ti r n n n r: l o g  F - c t - .o-- ~ n. am I

A ~ ro:e~~t i r . is ~t r ’n r e - ’ - :’ P -u s- I er r a n o n : - - : of at - n - n - r i D s : , -sa l ‘a:
s u ch , e- nt rm t. - -  m’ c ’ .’Is ed I : ’ f~~t ,r’a ’ a r , J i V a  n i n , : : n c n ; I  n i m , ’,’ u l f  n a ’L’ - -- - r ’s- I”t
as :-srn r ’n i : m n . To t On - l u _ h  - n : ’ i r . n : t g ’  - ‘1’ rs  f’It-’.’ IUJ,e-r j - eli’ ’i u ’ pr-s ,°- ’ t i -oro n ,
i t  is l o n m ; ’ - n n t ’ i’ze’ ‘ hot :-: a s , _ r ’ on i n o ~s -:z. ° -~a ‘a of’ Th- -os- ,:_ - .om, t ’  h n c ai. I a t -j r
e ; ’l ’ -:- : ’ -sri tim’ - n e -’ a - - _ - 

‘ I in- - n I e - gy .

A : -u-r n -h e  rn ,: — h a Va na  Is I ’ :: :-  :. t i-or :n.~~) . ‘lb- - e - n - a n n’ - .n :  n ’ t - nt , ,  Ph - It- -st - 
-

-

p r - - n - ’, , ” s o r -j,- -h.ii t ane -at: .i . : - n’:- t m r , hhn .: of a i r -n mn-- : i n e - - 1 n c  I t :  Sn . I s - ”
3 h LII i ’ep-ar t  .

- - . :- ~~ -:- ‘se -” - ’ a n s I  ‘ n - - ’ . n a: tim:’ b ’o~ t p m - :-f ‘5 -~, ‘ i’- h e ”  of ’
h - sn tS n ~ r . - f i s i a i , e-’ - ‘ itoh . ‘- h a :  an’ - m I.e ,‘~.o - -  , m . s  - - :- f : s L  r - . . Ii - e a n , .  ‘ ,

t i I , - ,I the am’S -~c l ’ ta., ’n f r , 1 ’ a h I ” n i n .~e-: c o u p s su rt  a .‘r I s r O t ’ - : - - , - t :  t .  I , ,:. ’ ,o ’ —

r i c h .  a t : - s -n n .~,e s. .r1 c-s m - ’.-r : ’c. - n . ’ a j. - - .na it .atj ’,’ mn-,-:a. -.or - - . Tim- ’ . a , n u n - m  k - a m
o - - n’ s ’ ~: n -- c - a r - : :  2 n’. .at i_ -’c : n , n ’e- car trn n r c  s - - a  1 Jon avail rt snr tn - m
n - - - ’- ’Va- ’ l r - u a T a - n  is a k . r - r ~ -m ‘ n ‘ ‘.1 - ‘ Dl h i n ’ n ~ .. ’ r ’ n  r - ~s’j- ~It- ,5i

I la cti c- - — : ‘ u i  n - : 

~~~~~ - ‘ j i t~~ f h . m r  -ir, j :l l r’e s-of — :  o u s t :  , ‘- - f i :) - m : - - r : : I’ , n r .t m g r” c l - s - - i : ’
JO ‘ense sales. ~~~~~~ t-Isaled ‘by - , 10 150 : t - ’. - ’ t n . - - m’ t i ’s’.’ h i - ’ -.-n ,or ’  no - r h - n- .’ n o r  Is.

—
- ‘-f I sh e r  uJ , , -~~~: p . cJo’., n- .

/ A r b n t t , L. F’~n r r I I : . h - t i e r  Pr F.c- ’r’ am ’ ’  n . . - ” - ,
- so- .~ 2’- ni v U- ’ n-ar I - .

I ’I a : hrj r ,~b ’.. o r , , . o h . ,  I - ‘ 
- , p. ‘a — la -

.

7 Ap r ’ - i Is i x  ~, t o .  c i ” . • p. 131- — Thhle ‘-
‘

—~~~~. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- . ~~“ 
- 
—-- -- -~~

----- -‘----- -“~~~~

n ’ -ount i - - s  n f l n a f r ” ’  J y  w i t h i n  t h a t  - ‘ 5 : — O r  ‘ I n . ,  \ - Th --n - e s u b — L  - , h n . , 2 - ’ d°-a n --Li
b o on :  h - n - in -I ph i t  or -s .aurn t ,- , i t  wars u .:nn - n .amnae I t hat  JOn ‘ - ‘ n . . :- sale: t n - i ’  h im: the -
- ‘ - - u i t /  n- -r i-I be m - r ’ - - r - art i-: :-s - - n by t im . - same - r na t t O  a s tb -  ‘ - -o Va ’ s f t a l
a Ph n i t i  n.  was 1~ro1~ . m ’ t n - : r ’ -  :. Li ‘ -:1:5 -a sal-as p -r n - - a n - n i t - c  m a - ’ -  - a o L  c-aL — b a s i n .
roar” n - tn - - na l en t e n - n - ai r ,- n by -I lvi .iin :y Si, -: 19o- -Tn n ” -  . 1  h- n r :-.t I _ i  - r .  -.: ‘iI:: ‘ b a  tim- --
ljm I n t . t ’ t IL p-T r c n n - . r t I i - r n  of ’ t i - e n  s u b — t a r a i n .

h onor: -  s -a l:-.: i t .  n- st sub—bas ins .  are i ron  n t I s  u-f’ relate- nI f ’a ‘ tOn ’.:.
1St -- or s ’- I. I ‘ s are boue’, laa: a ’~: r of t en use- S l u- sa l ly .  ‘, i e - - l r ’  ~aie-  I r d  at i
- ant- -ar :0 ’.. : -  t n  t n - - aT. a:’ l :-ct n t ir a o  n -in n - S h ’i :i : irag n . n: :n rr ,  a ‘inn ’, - n I n e- n-c

S ikel :.  ‘Ill he -- - en-nc r-b-a , .  Ii: r~- - j - c n .’ouJ state: :-.‘ i t i , i n .  t h e -  in O_ O kin- ’e r’ 3- .e-_ ir .
- t I n’ - . 1 - - a -  ly 85 p - - n ’  ‘ e m , a  o f his - i - n u n - i n - a g  ta rn - I n I : b i r m ’ t in -c -  n - a s - a s l I’o .’e w i a r . i m n
50 n - i . , ~ 2 t i -a m r  i n ’ s r - - : i . h - r ,-:es .

D, - .- ~~~~~ ane r ’ ” up It -a s-al - n a; ’ l i - s e-s in 51.1 n - I v a n -  s~: : — U - .a s i r . n -
n - s o n  ‘,o r ’n- fi e  - : ‘ . - 1 i n l~- : n  - n ”n - n n n i t y .  1-Unt in, t u r n - - i n .  -~ t i ~e- - n- :~~r ’- ’ - ~ f’ ‘u 5 5 0 5 1 , ’ h -an 

, ‘f  ‘ h ’nh m: c n-cO Oi h : - m . t i n , g  ~i ‘crones r - r  ‘ - u P j n - ’ i  t -at ‘ n ’ - - n - f ’ n- n- m id s a t - a n ’  t --~ n-
- n on- ,: s-I’ n t  b .1 1 n r n in e - .’ ln e , 1 p~ u h t t n t , an :- - -s .~~‘ l o m .

r n - i .  ln i ’ I J y  n - i  - r 1 : 1 - t o t  -n - i t  t Im J n  - ‘i’ - ” : ’ a~e-0 a’ i n - ’  b”c b I l h n , a

n- 
~~~ 

~ ~ b 
r 

~ 
- ~ 

t~ 

iC
~ n

‘nrc~, s m m - - -  of  n o - cm .  ‘ r S n , : ]  . - - m . ’- -  - -m a t f - ’  -nm ’r u a ’ i  - La :  i t a c ’,, Va n’: .

- \ n - I n n - I l - ”  Igm . I : i - .- a r t  r J at i - : n . -I : Lp  ‘-Va. t m  it: . I a n i - : r n  I - ’ - - . n
re . . V a c n t, J j ’ -~r~un- s a i”s  b -- n- ‘a r I t’i  nan ~ ‘ mm ’ : p e r - - n o  ~ f the t n t n - ,  s - n — . - n t l ia
m e - n-: - t I -n ,  i l  it: - -r n - tn - In s : -r’ in  s an-’ : .  n n , :  a t - a s -01 ’ 1 - - U s sin -am . 0 , r n- - nc- I c .
f’L’- - .‘c-t: n ’ f ’ i ’ i - - m . n  -of’ u - m’ r ’ - - ’ - I s  t . i n .  t h : t o  ir , s t an . ’e ~‘i, ’ au - S I”  n - n - O n - -n  . i,Ita l3’ c- ’a t ’1a

‘ n a ’ 1’ - t e n ” a h - n  I ‘ a-ca-rn sari ’s 5. : - - n - n m - - m ’ n. ,n r , i ” ’ o  t r . ’in ’ n - I ’ j nn t t t - - _

I t t  ‘- . - - L ’ o i a o :n  ‘. i n i :  ‘ n P . ta j r , ’ n - n- I n - i  m n t . i :  b - ) - s - : ’ -n -n n ’ ” -c i n i ~~m ,t l i - - ro am
sal-on- , ‘ i m ’- - ’ tc- -s- f ‘ O n ’ S - - i t ’  ~n - ‘cd ..nam - - r ’ - ,r r )  r -s- - ’ m - t i u ’ i ’ ’ I - ’

in . . “ r i ]  p c : - 1 a ’ i - n : pr~’- ’ : i t - m  t n ’ -  h r ’ S n - -~ n , i r ’ am f - - n - ’. - ’ ‘~- i : , l t m , - ft, ’ : - ’-
1_ i “to - ‘ -  rail - -s an - ’ i r u n  ‘~~ i o n ; : r- 

~~
‘ i n ~~i Icr : .

An Eon ‘. 1 - - a t  0: ’ t i cs i r n o n n - r , - - r  01’ r ’ n n r  r a n - -  Ph ‘~~r :ir rs - — r ’c:i ‘n ero’ I i s h e n ” -n  - r .
L i — r n ’ - : ’: , by n - , — b a : h t a , a--i s : - - t - ’ ’ — ’ . r .  - un’ ’.tntcJ , sm , , a n a n ’-’s n’ -n ’’ n . n - :u l i ’ - . n : a -o—
r c s L l - - r : t  . 0  es f” i - n t - - r ’  t - mm -— basin rn -a - ‘0-sn rn’c , n ,  - - n t i s-na’ I n n  f -a- S - n ’ n ot ’
a ”n ’ iv ’ - r ” rom or ”i l ’ ’ pl — r - , ” .’ i n - h - n a T - o n r ’ - V a r t i r - Is’- c n - a . a~~~.n t . i t , i r

‘‘ ‘ n ’ ’ n r r - n  r ’- n ’ - -Ph r nns . ’ t ’ i i n ‘ t . ’n- n”-j ’ n - - ” I r t i ’ -  “ - ~on’j mnnn I I  ‘on - ’  :o l - :s.  II’~~’L
- - no r -  ~e I  ,I, ’ 

- s u b — n  n - in ,  f a - ’ ’ o n ’ - -‘a. r i a ’ u s t . cn - i  an -  i t  n - ’-Va ‘ c - I :‘ n’ ’m ‘. : , - : r : n .
1 ‘ B r n -  ~‘ L r - n. ’ a 1 1 - ’ n sa- a :‘a l . l i - - s i ’  -or i , d Lrs ~~n r r ,  - ‘ a-c- ” ~r~r h  1 0 - h oP- - l o~A t
‘rfl ’I  Is B I- . - ’ e-- n-rn h i : -  ‘. I .n -

I ’ n :- . ‘ is 1-or ’  t i -  s - o r - - - I n :  n a n’ as

Y =  J .0l~ - .l’ - X 1 ‘ .B2~ Va

‘n’=i-hr ’ - I lest t ’i, ’}:ir i ,cç 1 I ot n n~, : n  ‘to  I - ’ - m ’ s ’ n- f’ n -on - It - h I  -

n-a .-pc b’ a ’. i - : t .  :-i i0. ’h i. i’ :: ” n i
—- ,~r 0 r ’ t ’ , n :1’ p o t .  m m : :s .aat-. i- na 

~ ‘ ‘a :  0-

- - 8 

--~~~~~~~~~~~~~~~~~ .-,- -~~~~~
_

~~~~~~~~~~
_ -



- -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~

--
~~~~

‘.‘ -
~~~~~~~~~~

.
~~~~~

- -
~~~

--
~~~

- ‘
~~~~~~~~~~~~~~~~~~~~~

-
~
-

~~~
- - ‘-b ‘

~~~~~
“ ‘

I I Needs Exceeding 300- 000 Angler Days
[ : - I - : - : - : - : I  Needs of 100 - 000 to 300,000 Angler Days
V////A Needs of Less Than 100~ 000 Angler Days

I Needs Sati sfied ‘i~!
~~~~ :r(” hn.o -n - . : ,~~,

I, : n - , : , . :
L

~~~~~~~~~~~~~~~~~~~
‘Is~ 

‘b ,’,~~~

~ 
I L ~~ 7~t .  n

9~~~~~~~~~~~~~~~~ i .J ’ ‘-
a

- “
~:.~n14~ANS ~ r 

~L,f~
’- - s -  ~‘c~ - 

- . I 
- . :L _.~- ~- n - n-,

,, 0 
~~~~~~~~~~~~~E-

’
:~~~~~~~~~~30 //

~~~~ z
/~74\~.,~ 

~~~ 
- — 

- 

/

r ,J 
~ ~~ 

‘U; K E N\,1~~U ~~~~~~~~~~~ 
- ‘

~

“
>-‘\ 

~ 
,

~~~~

‘

37 

1 

4
_ _ 

~~~~~~

- 

/
‘

f~~~~
.. 

~~~~~~~~~ —.. - 

-
5
’- -

”- 

T E N N .  
~~~~~

N4 S -IVILI  
~ 44 ,

“— - -‘- - I’—

- - ‘s .c P , — n , 2 , ‘~~~‘ -

8 4 a~~’ e ’ y  3C O h o  A
2 E m b o r , o , ,  19 V n , — ~ ,n, , 31 B~ g Son4 ~3 hO *ObaSh 20 0.,,., 32 ,. t San dy 1ygo ~dt
4 s o -  nn 2 Th . .:  R M . ~~~ ’~~n 33 — 

34 A • .
35 -r ’., h , ’ - o n d

sni’
- ‘ a _ a _ a  *e,t

5 W ab o,” 22 -
6 N, ¶1 7 ’  0 , l ’’ V c ’ y  ‘‘I
1 1’o ,~~.~ :4 1 - ~ ’ ‘ -  - -* - - --
8 *p~~~n.,,., e ” ,~~~ - i. ‘
9 -. - A ,,, T b ,  ,‘,, B ~ 3 , ’- , 99

7 1 ’.” ,, - ,
70 ‘ ~~, ,  •~

- -  — 

“.. , _ , .  
a . ,  

‘1
iS - -- “ o F - ,.- T- t,

M n., ‘4 4 

4 ‘f’ - - .-
5 V .n~~~- - a . n’ 4 8 0 c o ~~~’0 Of-1~0 RIVER
~ ~~ ‘ “ ‘ a 47 

~ ‘9 “'“'“ COMPREHENS IVE BA S I~-, STUDY

Sport Fishery
~~ ~~~~~~~~ Needs -- 1980

,~ S - ‘ . ‘
~
‘ 0 ’ -~ ‘ ‘ ‘ I E  -on  ~~~ i -  - -

~ ‘~E -‘- -  C -  e-
~ ~~“ - - 

~- E ‘, - A’ , 7. - I

- ‘ P D  ‘a~a - . - - a n  ‘ - ( o n  T , Y ’O5 ,’,, S , M. ’ , ’ ( ’ , (” ,i

~~~~~~~ _ _ _ _ _ _   

PLATE A...

~

-‘--

~

‘

~

-- ~~~----.-.--- ,.~~~~ - - -~~~~‘---- - ‘-~~~~~~~ ----- ‘ - ‘  ~~~~~~~--



II - -  

1 Needs Exceeding 300k 000 Angler Days
r - : - : - : - ,. .j Needs of 100~000 to 300k 000 Angler Days 

- 
,,
‘- “-~~

_____ L.
a 29 t~ Y . ‘oV///t2i N eeds of Less Than 100,000 Angler Days 

n-

L.,, ,,J Needs Satisfied ,.i::~: . 1 .  1 1 tI
- - - . - - ( H  -

- - ,-

1 
~~~~~~~~~~~~ ~-~~- ‘ I ~. - - ~~~~~~~~~~~~ I

-- 
,- \, ‘u AKAON -I ” - . 20. - . 

- /

fiT: ~~ < 
2

c~~~~~~~~~~~~ 

4 

—F

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

~~ 

E

T E N N , - 
,

r ”

- 
- - 

“
\ AA S K V I L L~ 44 I,

- - I

\
5-

a_n-se-i . ‘ ‘2 5~ns ° n - °  ~0~~~~
I ,e,n’ 1 - -on  8 4 l e g h e n y  SC O’h O A V a - ~ ,y
2 tmbar , ass  9 M o f l n n g d f l S d  3 8 9  Sand,

C . : . W O b O S T  20 Otoot ,  32 c? Sand y Tygo r l5
4 So ’  no S I  01, 0 P ~ y in ~~p~ ‘3 S ~

94

35 - . Mb. . 0,0
‘6 S n l ’

5 W o b aub  2 /
6 6b  ‘. 7 ’  0’ - n j e -~- - Ma’ n’9
1 pato o 24 1
8 *I’ i . an .’  25  G g o ’ & ’
9 ~h- ~ A. , . ,  1 , .b ’ . 26 P 

~ 
n- n , n, 9 -

21’ b , ~ - , M o ’ ,’, -’

N,. Or , ’
iS - ‘0.0 0.,,’ r, o,-- V o n -  29 A ro”n’ y
7 ‘fl, H-am V ‘g  n~a
3 Sc -a t e
4 t~~o N ng

OHIO RIVER
—

~~ ~~ 
-~ ~n COMPREHENSIVE BASIN STUDY

- 

Sport Fishery
~ :~ ;.. -.~~ Needs -- 2010

- ) 5 F ’ ’  P15,c f 0’ ‘~~‘ ‘n HE 5 , ’ ’

B c - P E A  - I ‘-(‘:1-- ”  ~ - -‘ i ’ E ’ , ’~~S A’5 M L mn - , i f
r~ PD ijfc e ‘~O3 — ‘ 1 I ‘-a a - ‘n ’~E o~’a iS , V 15,\1 ‘a nna

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _  

PLATE~~~~~ - 444



~~~~--‘- -- - — - - ‘~~~~ 

Hunting

Y = 0.027 + 0.108 X
1 

+ 0.003 
~~Where

Y=Resident hunting licen ses as percent of population
X1=Percent of population which is rural
X2=Acres of potential hunting lan d per capita

No correlation was foun d between acre s of public hunting lan d within
a 50-mile radius and license sales in the standard metropolitan sampling
areas in the basin . The total potentially huntable land in the sub-basin ,
despite unknown access and quality factors, proved to be the best determinant
of licensed hunter abundance.

Li- -ensed Non-Resident Demand

IlaTi -r-s n-in -eini t participation was derived from the 1960 ratio of non-
resident to resident hunting and fishing license sales for each of the sub-
basins. It a-as assumed that no significant changes would occur in this
rati-s during tha- projection years  1980 and 2010). Projecting a 1980 and
2010 tot a l  S i - e r a s - n - n d  hurrt ’o” and sport f isherman demand for  each sub-basin
involv’. ’r I  adding the r’e n ni . l e - nmin - .  and non—res i d en t  p ro jec t ions .  In

Unlicensed Demand -:

Ad ,~ustments for umn -1 4. .-ernse.n participation r-n cr e m~de from statistics
ieve i-sp eni in the 1960 0u .r ’v~-y of Fishing and IIunting~ / . Approximately 33
percent of all f i she rmen and 20 percent of all hunters were not licensed.
S~~ie unlicensed fishermen and hunters did so in violation of existing laws
requiring license. Other non-licensed participants are exempted from the
license requi rement s by leg islation s, e.g. property owners on their own
property ; under or over aged ’ disabled or active servicemen; etc. No
significant change in non-licensed participation is anticipatcd during this
projection period. Total projected participation for 1980 and 2010 have
been increased by 50 percent (i.e. one unlicens-s -d for every two licensed
anglers-) of the projected resident licensed fishermen and 25 percent of
the projected resident licensed hunters for each sub-basin , in conrideration
of this unlicensed demand.

Latent Demand

To this point in the report , all efforts have been directed at mnnc’asuring
and projecting fulfilled c nm n- , ’rm rd . Unfulfill-na d or latent demand is dl r ’?i’uIt
to “nat imat c  m d  proj .nct .  A liattional n ’u r ~ -n -y probing this problem was under-
take n in 1-959_ n . ,) and published in 19n 2.11

8/ Dept. -s- f t in - - ’  InI.er,Lor, 1960 Nat’i - . -n nt l  .Iurvey of F ish ing  and Hunting,  Cir.
120, Wa. - :hirr~’ton , B. C., 19 n 5  - p. It

(0/ I -bra --l ie - n - -an i Gurin , op. c i t .,  pp. 1 -9 ,  :10-38.
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In this s tud y when ask-n- n , “ What onu s it , ma in ly,  that prevented you
f rom par t ic ipa t ing  (in a given outd- ,-or activi 7t ,’) last y-e -a r l , the
respondents (18 years  and older) answered

1. Lack of leisure time 52e-c
;-1 , Cost , no -ro n- , no e- qyaipm--flt  28%
3. Ill ‘n e-0)th , old age , family t i -as  12%
~ . Miscellarc- :-o us (oIt-ar, lao:-: of ability, etc.) 1~~ - -

- U . . .5. Lack of ava lLo l l’-  fac i l i t ies

The ate -cl sl u r ,  to r- ’nna v- - item:: 2 , 3. an) ~ iron ’: - s o r a n n l - - : ‘a t i - n c - : in ia ’s-el-oa irag
a f’nt na tor of latent -o’e-eano n a-as basa l -n-n n au ta  pr ’e -s”r0 na - nd in- -u- Sot :Ln -c- n’ , -

Recreation Resources R- v i ew  -1 -onns n ’f. --~~i-r  r Satior :ra l F e -  ‘re ara i .- r a- .,l ~1a r’,’- - ’,’
Items 1 aonc- 5 n - - n r c  considea-ed t -i h- ‘th e-  on - -r e in0) ti10 it- -nra : ii. -lea-
mining f utu re 1 at e-ra t .  i - a u n t  ir c-~ a nn -  n ’L - hir : n; - - m a r ,  1 0.

m r  - ~ l e i :u r u a10ae (Ite r ra  1) -c-o s est imated  b a  the- D er - 4r :n- . - na t of
Labor in i9o-i .~~’~

/ Their ,.n IaD , 197a , ari d 2000 pr edic tlon.o  a n y  -sw- - a - rage -

once-kin-’ hours worked a--e- n-’c :0.1. 3e- .i-~ and .7 ,  r e - s r s -n - t i r e - I .  ave-rage annual
va cat ion weeks  ‘ - ‘cr c: 1.0 , .8 , and 3 .9 .  n’ - -spe- :tive-ly; an: oc:- -r age u r n s - a ]
holiday days ‘c-nn re 6.3, 8.5 ur n -- i 1 S, 1 , r ”n , :- p t ively. H-c -ac-v-a r , man y c~e- r : - I a : ’
nn r ’ a i n i r n - r )  more leisure-  time ‘- ‘ill - “Se-vote at : :i t . a l D I o a ]  tio:-n- to t in - -a i r  r e - u - -  r a t
favorite recreatior-al activiti-- : ‘ar ‘sun-’ st il l  n- a-ia ‘ - ‘10w-al’s- 1--aruin ’ a nt-
in f iu l a ir ag  or hunting .

Lack of avail  on) 1- f - a - a ] )  i t i ” - c  (Item 5) -ran be eSi r ra i rn -”t t -  lay p r o v i di n g
additional hunting and f’iO.ing opportunities. Persons na-u t p a r t i c i p at i ng ,
because of lack of svne-il - :b ] ’n ’ f’ a - a i l it i e s , ve ry  likely ‘. - ,-o ul-d b e-c -s -on -n - r a r ti- ’ip ar t :
if that opportunity could bn- pro’s-i Jo a . Since this factor inn included in
the pro ,i”a ction formula for estimating future licensed participants , it has
been eliminated from consideration in -a-v- --]opmeno of a latent ci-emarn- I fact-or.

Nationally , it has been estima ted that eight percent of the adult
population (iB years an ~~ rer) -a-s-u-S I u k-n- to b- g in  f i s h i n g  and 13 percent
would like to f i sh  more j—tJ The estimates for hunting we-re five percent
to begin and five percent to do mor- - . No r-n --fs r-nn n- ’-n - was ma ic to the number
of tim-n- s the respondent a-,- -oul d l ik- . n to -ni - u- mors hunting -or fi :oi-aiiag . There-
fore , the p - ar o cn t i l e  expres sions  in the n-’-ollo n.’ing, paragraph only apply to
ths numbe r of n -n. - n-pa . r t i- .n i p a n t n - . and not to t i - a -. - m.’n , a’cr inal p an - -t i - -ipant . a

Ib id .,  . I

11/ Mul t ip le response from a single contact pr v e n t s  t -0 ) ’aS f rom summing  t o
100 p - n -- a - n t .

12/ Ferris , ~~~ . - ‘ i t . , pp. 1 -~- . 31

~~~~~/ 
Anon~ nou s , Pro1-’ - -oionna I t i - i - -  l- -~trs 5 ns-F - a n n  1 20-50: - . - ‘ - n - ’nroi - Gr- °- n-t~n- ,
Populat ion,  Labor Force and it.: i n - c r -  - ‘ i n n - . :  T r r a i : ~~p o:’t . na I i -a- rn - . OFJIRI Etc , ) s.-
Po-’port 23 , Wa s h i l ,n ) t o f l , D. C . ,  1-9 fl~ PP . - i ’ ‘ n I H  “

1.117 1-bu -lier and ~un-in , ~~~ . n t .  , p. 7.
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Consider ing only la-ak of leisure tim- -~~
/ as a reconcilable deterrent ,

and increasing the scope of coverage to make th- factors usniaratala],e to total
population (not just those over 17), then 2.55 percunt of the bas in ’s
population have unfulfilled demands for fishing and 1.6-2 percent for hunting.

Methods of Projecting Hunting and Sport Fishing Participation

Participation by hunters and sport fishermen was calculated and
pr.s-. ected for each sub-basin becauc~ of extreme variation:- between sub-
basins shown ira the 1961) -data.  Sub-basin hunter parbioipat ion ranged f ran :
four to 18 days per j o - a r, and f ish i ng  par t ic ipat ion range d from one to 32
dai s. per ye-or ‘ -, i t h in  t i - ac (ohio River Basin.

Angler par ti -’aip aa . i nne- i , in n - the basin as a whole , was strongly cor re]-ot -: .n
( s ignif icant  at 99 per e-r :t probability lce- v-oi) with opportunity, roprnasantent
by acres of p-s-nde : ‘,- .~-atnr .  The -. -n or r e - I at i o n  was not as strong for  certain
unique s-ob-ba:1r,’ I airoa a-e -- .i by stream habitat .  “Ponded o,’ater ” was -nat:os sr , . 

-

as the l a i n - c t  d e n o m i nat o r  of fu t u r e  opportunity becau s- :-  this cate--gar l ,- (

represent:  man ’ s t n - t a n - I ’  ir : t iucrn-c -e on the aquatic habitat base. A l th o ugh  a -

predictable r e i a t ior ~sh i p b -at ’s-e-en the number of l icensed anglers ar id 1k- - ~~:‘ 
t

sub -bas in ’ s urb ana -a -- o r-a ] -b a r -a c - t a r  does exist in the Ohio Fiver Basin , a - -

signif icant  relationship between the- number of times one fishes (participuti .n)
and the sub-basin urban-rural -aharacter does not exist.

The most accurate denominator of future angler part icipation in the
Ohio River Basin is represented by a linear regression relating participation
to an index of available opportunity and not to urban-rural characteristics.
The 1960 data is best represented by the equation:

y = 6.1 + 6 .2x

Where
Y = Annual angler part icipation
X = Acres of ponded water per licensed angler

Ad justment factors for the above equation ‘cern based on the differences ,
by sub-basin , between the calculated and actual 1960 angler part icipation ,
and were applied to the projected sub-basin participation .

The fishing opportunity available in 1960, plus the opportunity
programed for construction (described later in th is report under ‘ Mct}n-oOs
of Projecting Ilet Needs for 1980 and 2O1O~ by 1980, w-nn re summed —i n -i the
result was applied to our regression to compute 1981) angler part icipation.

To arrive at a participation figure for 2010, an assumption was sn-a l--
in estimating the amount of fishing opportunity - ‘re-at-cl from 1980 to 1010.
It was obvious that  tb- best designed plans for  fu ture  expansion s- - i - los:

~~~~/ 
Restricted by lack of time due to work or family responsibilit i-
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-u-c a ccu rat e -  or n av els c -o in -cnived beyond a 10 to 15-y-:ar p - - r i - n - . : . 2i -n - -n -r -n -:’ 0:’- : ,
it a- -as assume d that sufficient opportunity ‘ciii b. -s r -c- a t - n ]  f rom -  l98I 1 to
2010 , so tha t  in 1980 and 2010 the acr s s of ponded :a t- -r  p ar  lioer :~a
angler will ‘be ne—an y equal , with resul t ing equality in 198 1 aLl 2-1)10
angler p articipation.

The fac tors  which inf luenced the unconrmiitted person to buy a h ur:tirng
license , also ind uce the hunte r to spend add itional -Jay:: a f ’ i - - J n .  Hunter
par t ic ipa t ion  oe per~u s strongly upon the sab-ba:ain ’ s r- :r-ol makeup and
opportuni ty,  represented by acre s of potential  ]n- aantit n -g J o n : ) .  A mul t ip le
regression , based on 1960 data , r e J ’n -t in g  these t an -t o r e  is r erar- susted fri
the equation :

Y = ~~~~~ + 3 .552 X~ + Q 1 )  X2

~‘herc
Y = Annual hunter  p an’ t i - : ’ in-a at i - Jna

= F- r a n - r a t  -n-f t In - -~ popula t Ion  -‘i - n - i - - h  is rural
X, = Acr -n - s of p-ot - :nn -tia l }unt inag l- .r a P°~ li-a er ,s-c- I in -oa t - ar

Individual  sub—basin adju some n -o -  i ’ au ’t-ars n--ac re applie l 1-a th-s s ,: - :  - ‘ - Ir a
hunter p ar’t t - a’ Ip- .ut i ’on , as the-:: 9- 0 5 0  1’ ar ansgie -r  Dar t ic iparn -lon  :1 : - o n - a s .

It was p o ss ib le  to estim: - },u 0 - - r  sa r ’ t I  ‘I s-ra t ion for ’  the- -s .;-e-: s i-.Dn
y i n -r e by using pro , en ~te 1-in n- -~oe ia H,r’naa t i- anro for 198 1 ‘. -o a .10l.~ or-o v id-3 d , 

-

by the E n - on - n - on - i- - i~- .a :- - a r - - j  .cr’o’I - . ~ “~~
I’ - - a -  a- - - se-s 1- o- .ar :m- .-n :s oi’ 2 ’n - ’ icultur e ,

East Lansing , ~1i~-h,igarr . Ian.’. us’: -h - na - s . -chi ’h in is-~t - - d  a r- ’ iu-cntion Or
shifting in the land us-n - base-, t a - - t n- 1oin 5’:’ i n . : rj  :r a t - r Ins t -a ti - n - j n above fors:sla.

Meti-so: of Project ing dr , ::a -e” - a : :  for 19-a - ann-

To arrive at -i a :- - ‘ a - -  n i n n - s  t a n - f -  us n - era -nod :‘Icur- f-a r the H ‘arc-
1980 and 2010 , th ” r -n - o~~~ct- - - I n - a r - t i ‘ i : - - .nL t , .  of - - a - i n -  - a i - - - l - a .  inn - - - - -or- . s :ul tiv l . i- - i
by the angi’-r an n - c a t - - n ’  i a r - t i . ’ ipan a ion n-criv- .1 a’s-n-rn- ti - :-.a r’-o:pcctive re grn :-:si-o n ,
dS ad u t  I or h n 4 — h a  in so  — S ~~c u’ir “ui ~n a 

~~~~ 
n ore hac t r

-lays for  198 n-un - ~0] 0 arr ’ shea r: ir a l ob:] e 6 , :olunn a- 8 and, ‘ aO and C OILUOSn - s
18 ‘and 19, n-asp ’: .‘ ‘.Iv-’l y. Gross n a s i n  f i .  king a - nan -rn - n - u-ill increase tn-on
oi.8 mi l l ion ,  cr le r  lay s ir. l9t . ..D t o 35 .2  in I -31 , a~nd ult imate ly t3 . 9 m i l l i on
angler -I ’-iy: in n-] - .~~~~~~~~ ‘u , en ’te i i - - - n - s t m - n r a - h .: t a - n -  }suin-t .ing in , I i s a t - a  figure-- s
for  l9’/) . lai6 , ~r n i  010 inn - t i -a - : n- am- - n - t n t  of 21.7 , 25 .5 and 27.1 mil l ion
hunter  days , respectively.

Methods of Pr-t’
~- - -t Iran :- i1- - t  IT-ne to f-o n- 1981 )-ni 2010

d t ’tcr p r - n - P t inn -I l  ‘ n - c - s a n  n - n a n - n - a n n :  I f - o n -  the la n-t in . it ben - mn - s In -n ‘ ,.‘:-ss’u’ 1’ t-a
c.  t i n - - t o - )‘ u~ ‘a’-: - ‘ i - n - - n i p -s  in opporturn -its  ( ‘ c - n a p ] ’ : ) r’ -p l ’n oau -r lo - bs- acr- s of
hab i tat .  A u ’ -amp’:r i:n - - n n  of s-o~op].v ‘ nfl n - i--anal: p- n n :, I t .  an ‘- ‘2 - - - : -a n . St tun a -c - a - -
ne t  h- ir a i l ’  ‘in n - )  - h t r a ’ ne - as or e n-sa ’ - - s s. - - s .

~~~~~~~ ~~- rn ~~~~~~~~~~~~~~~~~~~ ‘~~~~-~~~ - -~~~~~- -~~ ~~~~- - -~~~~~~------ --- - -~~



The 19 1 in n n i ce :  of p r 9 - s su rn ’  on given unit:  of m a ~~~ j n -  at ~T-~sd- - 6,
Col— :on-r:s sand 17) n -a r C - -s an s i  . tnre : i  averaee ; at l ea s t  c i t i - n i n  ti-i’:- :‘r’.ua,- n-,’ork
or kn-c-:-:n or L’-n-i’- ’c - , ’- e’n i - le . i - n : ten-s;inan ts.  I n n - i - i n- r at i o n s  ‘c m -  t hat  an — , - : -  a
c-i ’ ye- n’ . , pre-.s::r-- - n f l  or giv-a ir e- a of h:noitra~~ r’-em ’c - irno n - -’:cn - ivei ’.- c - t a d _ - ic-
lf  ~~h i-a - i’-i t ’t  am -I r ’ - - so - :n - n’ - a - ’ . is san - sto rm - a : n ’ n - a. ’:in: - - ‘ . - n - n - a n • n s - n Ly  , t .ab l - - . Ti - n - u s .
a0’ . - assort- - ti-n-~n n - n - a iie i c - i - - I t - a t  Ln - -t , ’r p r - n -  s- - r a t  in ~ ] - -. - O s i -n - a , l I  :‘a naan:  n ’S r a - a n , t I n a . ’
or :-l f i sh ing  in. the n a n - r n’  n- ’u t u r ’~ -it a n’ - nJ_ - ’ 5’ran : I. t- -n~s .alth t i -a l  OL ’ - r n - i r a n ’
oat ar- -a il -n it

Ti-n-c a: , - ’ , - n ’ f i n n a s  ~~r ’ c ’it- ’ , n - C - a g -  ,o n- I’ ra n - I- .- :  n - a- v_ - n- :, ::p  :~ n ’ i , n - h i n n - n’
n - c  I :  -ci I i :  - -n - o h s . - - i - n - I nn -n - ’. y i n ’ . I r on - - - n ,  :~ n-v , ),.an - - av :n’ . ‘o n’  Lt , 0 0 ’ .i in-’ n--Jn -
a t tb -  e n - n - p - a n . ’ - -  n - I  ‘ s n - - n - ira n - :‘i. : i - a i r a n - l  i - , a t I t ’ n O .  P -a - o r-a c -~, :-a tc r on ’ 105003 of

n - t n  i - s n ]  i n - -at  L ‘ -:111 in - - - ‘c c- n - a”, t . - I’ s -a n - - ; b u t t - - n ’ ‘1 9, - n - - :  :n : ’n , n -n n l - - rn -n - ’ .’ r . t
mr - the -I s , to d”velop non ’ - - - ‘ n - f ’ - ‘ t iv’ t- -L l - ,t  i -n -t a nn s t  n - - rn -f 5 n - on ’ - orna ,o- ann - a to 

:i ‘.~~
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t i - a - -  I ’ : :  — sam - ‘ran -c s - - ,
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With the reservoir construction programs contemplated for the period
1960-1980 , it is estimated that the 1980 sport fisheries habitat will be
capable of supporting approximately ten million more man days of fishing
than in 1960. This newly created basin opportunity will be insufficient
by- 3.1 million man days in 1980 (Table 6, Column io).  If all the planned
or programed hunting developments come into being by- the year 1980,
opportunity dill be created to support an additional 800,000 man days of
hunting . However , projec ted changes in land use and availability- ‘by 1980
will reduce the capabilities of the existing base to a degree that only about
60 percent of the increase , or approximately 500 ,000 man days of hunting
opportunity will be realized. This increase is insufficient by- 3.14 million
man days to meet the 1980 requirements (Table 6, Column 20).

Projected Demands for Commercial Fishing

Future demand for fresh water commercial fish products in the basin is
estimated tc- reach 114,200,000 pounds ‘by 1980 and 214,200,000 pounds by
2010. In 1980 reservoir construction is expected to increase the potentially
available habitat to over 635, 000 acres. These waters , if harvested at 22.3
pounds per acre n would be able to meet the projected 1980 demand. Assuming
no additional reservoir construction betaeen 1980 and 2010, a 38.0 pounds per
acre p-r’i— n in :-n -t ion rate would be required to meet 2010 demands .

Calcula tion of future demand is based on recent studies which indicate
increased per capita consumption of f ishery products in the future . Effec ts
of increasing income in the future will not be offset to the extent they
have been in the past by such factors as declining prices and increasing
supplies of othe r animal proteins . Also , present and proposed progra ms in the
area of product development marketing and consumer en-jun-nation are likely- in
themselves to increase demand.

The fishing industry (nationwide ) has been slow to adopt new methods
of harvesting, processing and marketing its products to increase deman d,

and create new outlets. This has been partin -n -nularly true of the inland
commercial fishery -4here scattered operations, limited capita l and
restrictive regulations have been handicaps to modernic-ation. Attempts
by various levels of Government and the industry to remedy this situation
through research, exploratory fishing, cooperative programs and, market
development are extremely recent and much remains to be done before an
impact on overall demand can be expected. Thin -n basic ingredient is present,
however , in the form of an abundant , nutritious and versatile resour:e ,
awaiting efficient management and development. i0or example, ove r 11,0 percent
of the standing c rop of 300 pounds per acre in n th e  Ui -n-io River is gizzard
sha d, . This fo rage species is presently- not harvested for commerc ial
marke ts. Also , the large percentage of rough f j o i n - , usua lly present in
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I

L n - n S l n - 1’ S conn n -r ,ci ’c in - l fishery . A related nraa r -kcc - t p o t - n - a ,: Joc - l  cx ian - t .n -  in. the
utilization of’ certain species for sale as ic -n - i t .  P.c l- n - r g - c -  pe:ulnn-’.i.n,.n-
of emera ld, s i n - i n n - n ’ Ira the ann- il -d c and upt-er n - ” n - a .’0asn- s of tic-n- ohio l-)-iver
indicate a profitn -n-Lmn -n- ,n i inhtn -ry could be ,tevelon: ’c-d for 01,15 ‘zn-n-io n - L ie tab
minnow.

In summary, the projected n - n - o r n ’an : : ta n - ’n - _’ - i  a ’J, sna nn -ry  -In - ,’n n n - n -n.ma n - irn - ’ l i ca t~ a n - - I -an -hag
per can-pita an -e n nsn - anaoja t ior n of f ishery jn-n’o,tuco-s. if - ‘i~t itional In, ’:n’ nn - mn n - mn -’n-a n- - n - I  i - - n - rn - an - rn -:
developed, a production rn - tn - c of 50 ~ O U n - n - i.c- per n-n -cs--n- (Thi,.le T) could in -uv a I.e- n ; ,
s n - n - a l l a n - n a ) -, t i- in -un - p r u v i i l a , g  21 million ~-oun aIs n-sf f iaad n- in J 9 ~ a . Ey 1- na , n-,en-n
reservoir c oa , an - L sn - ann - :c io n ’a will inn-crease ‘0.1,; a o n .n-, n n -t in - n -i to 32 millie--n’. n- -n-c-ann - s .

in addi ’n - , fn - a, commercia l ant i l i :atiorn of I_ u k- n- .; an , n - l  an’ n - .a ne n-- ,’ u lr s  less t i - ac - an -
1, ] n- .- acres in a -, i a : - ’ , n - n - n -- n- ’t .i : n-..n-. ’n- n’ .L’f in  o o a n - n n - -c - n - n - t :ion ,  ‘n- n - I L l — :  n-c-ugh f ,Lsi - :  n - - n- mn -n-v ol.
programs , woul d n-n- xn-a~arn- : l t i - n - - - n- a- ca i n - a n n - t I n - n a n -  n- ”mi sna- l’t j  of t h n -  i - n - - a nn - i a . .  2c’c--c-a’n - n - l
,n - t ’ ”:s inclui, aba .n- : Il l ir ,n -’I s , I - -n-n- , South n - - n - n - n - n-.— , -II nn - a n - - a n - e ta ‘ .n ’,j  is a - - n - c a n - n - n - i a,
pre - - n - n -n -t iy h a z e  :;-nccnessful.  a’o~ gl: Ci, in- c-n nn-n- oo’n - . l ur’ n-a os’n- nn -c-n- n - n - n - n - n -n - n - n - sn - I c -n lan -k in - s
and rean -c -’s :o in ’i .  i n - n - n - , -n-n ’aan -,, C n - a n - n - , n - n . m a n- :-,a n n - . ,  p o t s n - a n -L i a l  pro i.n -:’n - a lu r n -  n - n - n - a n - l I_ an of’
nn - an - n- -n-tir.g c ri t i  s _ -i fisit -an—an r n - na-,, inn - a ;ln -n.a i ’ t n-c - p -n-~~, ever. C- - rn  ponds nan- -~y pn’ov i-mn -n-
o l p n n -I f l~n - n -~nit nn-d n -II’Lon ann -i i n n - a c - n - s a n - i n - s  of gn -’ -o a.;s f ish so auct ion . icr  ‘a-n -urn -n - ic ,

~ Lun -Il - ;an - have in- a ct i on - ted t arn -  St c-r a .I if lg n - n - ’ o :  of 22 a lc r a tucn-’n-n-’ :‘a n ’ n:, n - -C n n - Id : ;  ian-
pe- u,n -J, n-n- per acre . Ir a 1:10 1 , t in - in - n-n - ‘ann - n - an - OI_ , its n--n - -n - n - n - a s  of f- in s  se I n - n - n - I  n-s n - n - n.
inn - n - bn -n - n , t an -cky a lien - n - n c -  - i n - n - n - a  a ca in -n -an - la s-c  -~ na :r-n - J , u aa tmn - a na  n - - n s ’.n . n - ’, ’.I a n j  can ’ u ’z ’-r - n”,ill is’nn-
pounds of f i n n - n - .

kutnan,n-e -iernn - ’omn --dn - n - for n a n -ic -sc -i shells - tb ’-’-’ : in - a -a -c -c - rn-’ Irn - . :i c ’t ior .  t n - n - n a n -  ti,e
demand for cjn -an -n-lIt~ shell ma-r ’na’ia l --i l l  n - o n ’, i.nn - c-ns n.e Ir,srea se ‘- - ni -,i ‘,a:n-.., nc-his
the mussel an -esn. - ’n-an ’ces of  Ln -. au -se yet n- -c - in -ac tIve an - ’-,. an- I n n -  t i - ne  I - in - C o i- an - , :a ii.
increa singly valuable. With tb -c- depletion -n- of nun -n - c- -1 be ds  in -n - n-, tsar ‘ s c - a n - a ; .
particularly than -  Iuni rn - e ss ’.:e I s n : - ; I n a , stn” .n - .nn -n - s n - n - I’ ‘ n-ce dale i- n - n - s  Ira ‘n -ill in -a ion -n -I-t n-n- an
n-cs , increasingly’ , f-c-.” n-, nn-’ s-n- n - as  n - I ’ SOS n .iy  tn-a s n - e a t  t n - u l c - S n.n- I c -no n ,  in -n - .

A n -  the same time , tin-e:’e is a serb., ,cc- i - - n-k on-’ in , fc- a ’mn--. :icn -n i ,nc: ,s ’ rning
t i - a- n - extent of mn-n,n -n -se l  resources Jon- tn a cn b a s I n ,  n - a nn - ct its o L l i a ’, ’,’ to n - i - t i - a n - t n - a u
m n - : c n - ’nn a sed  exploi tan -t ion . O€n -searc }n - into t n - n - n ;  tn - - n - nSC f l  - aa in - ’-n - ’ s ’ n - rn - -i I I : ’ - n - a I n - a -sn- -y
remains I’n ’n -n -grn n -e:n - tn - n - ry .  The re is “n-ri lmzn:e n-i’ -n - a C race,)- to n-,n- x n - :-a- a n - n- n-n- n -n -c :, in -c - - c - n --:’ ,-
gat ions in order to evaluate the nc- i’n,’ean - n-,n-a of sun nia  f - n - toss -s n -c an -c: ”:, ir
n- n - o n n - s t n ’ - ann n - t s o n n -, cha a n - : n -- . 1i:. - : S lon n -  ‘ n - n a ] pa ll-i t i

In addition , repu in-an-tions governing t i - a n - n - i : - - n’n-” n- .;t m n -ag n- s- f ’ a n -n -t e l l s  in , ‘ever ’ ,l
of the ‘L a n-v’a r ,  n - t n - t n,:; a-en’e t o n - z n - u T - t o O  n -as -np’ p ain - n an - an -pc n - n a t n-sn -n p nan - a a.
n ’ f I ’c ’n -n- tive a ;c - f ’-,n- gu an- a i n - n -  n - g u m -ant c i ep i- nt i onn -  of t in-o n ” - n- n - n -n- n - a ‘ ‘ - - n - - s t’n-an a.n-n- n’ - i - -c - n - :: ,’n - r ,  -a,.

-- ‘n - - I-an - For -nx - rnple, cn n - sn - -n -n -n P development of tn - an- L n- ’lnp o n - - n c - r n - n - t n -  c - -n - nc -  n - c r  tn—n -

ha r’j nn - : ;t  of ,n - : n -- - I l : ,  has c n - n - u~~nc -a i great c o n a n - s - a n ,, in t i n - n - n - f  .i a- n” iginig n - -n - on-cs te r n fly
destroys the mus s-n- i  i -c - i .  ~i .  e de n - f ‘on - ’ . - - impact ta.’c- se- opera’t’ i c -n as mn - n- i a n - n - ’~’e
is not known at the ~-r-n- :;ent time am . a , Claus n’n s ,n - t , n ’Ia’tica.n -n- go’n-”sn’n:ing tn - o n - I n -’
u~; n n will be difficult to t’ormn-n-’anlat’n- n- :i’a:o’n-st Cn - n - m ’th-  a’ stu.n-y .
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~~~JTURE PROGRAMS FOR HUNTING AND SPORT FISFffNG

Framework studies are designed to: (a) provl~ne broad-se-alec- analyses
of water and related land resource problems, and (b) fu,rnin --h general
appraisals of the nature , extent and timing of nn-n-- -a rur n’ n -n - I ’ ar tin - -ir soluti-n--n .
Exist ing resource problems and brief discussions as tc-~ possible rem-; h - H
actions are treated previously in this report. The problems of the Cu t -n -r e ,
at least as they pertain to deficiencies b e-tn -ac e -n n - n - n - n -n- i ’1Y and demand for
fishing and hunting opportunity, are pro~ e ct n -- -i urn - -i displayes in Table a .

Sub—basin priorities for solving near future water anal rn-Panted lanai
problems are best determined by an in te r - nn - aa b la-a: inn c omparison n-:’ l;IBD
opportunity needs or excesses as given in PaIn -l i’ 6 , Colunn s 10 ar- i 110.

In analyzing existing hunting n - -n-nd s port f i :bi rn - p fu - n- i l i t i e - s, cn - er ta in n
relationships were observed which c-c-ui-i inf luence r’nc ’ai’n- -.- ,i ,n - of s’a a t i c f ’y lr ng,
existing or projected deficIencies in k i -n - i n , t ing ~- a d : ’ i. - ’- i , i a n - n - n -  -.n an - ;c - r a . u mn - lt ’p.

A paramount problem ion- the exis t ing p -n -L I_ i c  fnc-nilities is mt - - at  tb-c - lack
of hunting and sport f ishing opportunity n ’ a ith ’-r  t in - p oor d in -’n - t n i b -n-n-t icra of
exis t ing  areas. Studies in many basin st- n - t n - c -s have i n n - d i e - n - i n - c - i  that n--sn-ray :-
water stream f ishing is primarily a local pu r su i t .  A 1 rc-~~i n - n - y n- ’a,n -c - l :T 15
percent of stream -n -ang lers come from less than 25 mil-:-s to n ’ i : i - n - . Rn” servoir
and ran-a n -t s r -n - i  lake f i sh ing  presents a similar pi n -n -t an -re , -cith 8:- ‘s percent
of the anglers coming from less than 50 miles am n-n -’ i -,’ .

Surveys in Illinois and Indiana in- di- ,n - u t c n that in -aun -t inn -g un -Li n-allIn’ is done
close to home . Over 50 percent of the hunters do c-il t i - n - n -il’ hun t ing ian-
thei r  home county. The balance seldom hunt a:n-’ny Cnn - a n - :  Li - a - i n ’  i n - ~ nn -e c oun ty
more than once or twice during a season .

Information from the western portions- of the i- ,-u , n - ,Ln a indicate that
public hunting grounds draw from a larger n- ar- n - n- than ic-a n T i c  ti :amii nnc -n-, wa:--r ,-;.
Upland game units, without bird releases , primarily at t n - - n - -t a  L a - - n - u i  i -n -u r a t e r s .
Approximately 50 percent of the hun te r s  using tin-c - -n- areas Com a from less
than 25 miles n-ivan-’ . With pheasant releases , o v - - r  8j r n  n- - - - r ’an - , of t i - a c  hunters
come from more than 25 miles away .

Fut ure areas of public hunting and ;‘ia ;h ln n- -~ . t i n - c - r n - c - n - - a r e ’. sb -n -an -i d be
planned within 50 miles of the areas of need.  In -~ C i i :  is tnt ca n-n- l i-ale ,
attractive management procedure s should be cc -n t -  ‘nn n -y ,- a ta- n- to in: ‘:-eu:-a- the
areas ’ drawing ability.

The theory of multiple purpose g e n - n r ’n- a ll y is s- n - n - a m a ;  i-n -- c’-:ev-a-r , in practice .
an occasional single—purpose unit nc -si n-s - ‘- n - m n - s i  n i _ s _ n - ;  I - - i n n - v o l - c - n r a  at n-an n-
be as inexcusable as under development. A v a n m a - ’n- I, ’ ‘t’ n’ e - ’r” n- t i m n - n n - ’:Il - ‘ a n - I - - n a-i-
ences C’n,n be provided by a group of singla- or - a - n - i -- ; cn’r ,n- . ’ n ’ nev - -- i r pmaln ;n t s  on
a less cluttered scale than trying I- -c - plan ‘na -h -c - an - i t  of tin -c n-~s on - ; as . ‘ al’
things to all people” .
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There never will be the large amounts of publicly o’~ated I_ann-: in this
drainage as in the country ’s western river basins. Therefore , substantm n-al
future demands for hunting and certain categories of f i n - n - l a m p mus t  be m-c - t
on private lands and waters.

The need for additional facts  to guide the manage-ns- ;n- t of Ohio B - n - a - ira
f ish and game resources is also imperative . The following areas ar-n-
significantly important: (a) management of impounded ‘n--ate-n’: for va’ta n-a-r: ’o’,- -l
-ar-li fish, particularly the large reservoirs; (b) new and precisnn tee-hr-i-due-:
for the control of unwante d f i sh  and game species or habitat manipun-i’n-t lon’a
to increase the production of desirable specie-an; and (-a ) better u1n-Jen--snaan’a -iir,p
of the long-term effects of new pollutants, commercial poi sons , detergc-nn-tan-,
and radioactivity on fish and game.

An analysis of future demands for fishing and hunting indicate ti-n-.:
following conditions and possible remedial programs :

Illinois - Demand generated by fishermen living within the baa-in pon --t i o n - ,
of Illinois will be supplied better in 1980 than 1960 (Table 6, -dolusso 10).
Only the Embarrass Sub-basin indicates needs in 1980 for additional cc-art
fishing opportunity. However, the Vermilion , Embarrass and Little Wab’n-:i-a
Sub-basins must supply needs for many additional angler day: (180 ,000)
by 2010 (Table 6, Column 11). Undoubtedly , there will be greater imn - t r c -cs t u t e
demands for fishing opportunity in Illinois from the many nearby metropolin-. -‘n- na
areas lying outside of the Ohio River Basin; e.g., Chi cago , E n-ct St. Louis .
Decatur, Peoria, Springfield, etc. These potential sources of dean -n-ann -n - i -
presently are not evaluated.

Indiana - The Wabash River Sub-basin shows extensive needs b c - h o r n - - ~QI_ 11- .
The White, Patoka , and Whitewater Sub-basins also sTan--n-: consider-able n- -a- d a n
by this date. Only the Ohio River Sub-basin ‘ciii keep pace with the
existing conditions of 1960. The Patoka and , particularly, tb-a- yabash Sub-
basins have req,uirements f or additional npD- c-rtn--Jn-itln-’ aa - ‘- ‘n-sly -an-’ 1611,:. In:
addition to creating impounded water-n-, an-fr-s-am fishing habitat -sara be
improved through low-flow au~ aentation Cr n-rn resn--rvoir,a . resu ,timn -n1’ in.
increased opportnsnity oat presently unproductive or an - na ln - a - n-’-ut i l i:’ n - - --i pon’tt na-na :n--
of existing streams.

Ohio — This state is faced with tb-’ -n - a n -n -nfl - -n p - -  of pr-s-n-- t i m - p  i o n ’  790.290
unfulf i l led angler days by 1980, an-I a t a”rrn -n ’- n a i o u n n -  total of 3, 000 , 300 n a a ’n ’ n- i ’- ,i

~ ng ln -n r  days before 2010. Only the small Wabash Sub- 1--n- sin n - an n - n - i - t in--s r :n - n’n - c J
Hoe~n - i n g  Sub—basin should continue to cc-n-pI p angler - i - e n - n - n -n - rn - a in c ia -rn -n -pan - i an- s -na
to opportunity available in 1960. ‘ihe- Ln- n-ioto , i~innan - i , Ohio i-l iver .  an- ,i
Plan-honing Sub-basirns indicate needs of ri s n - n than 12-0 , 000 angler d an -p s  by

p with tb-a Little Miami and ~ a,, n-- k i n . - n ,n-z : Sub-bu: i rn -n - ’  far surpassing ti- ,ir
figure by 2010. More f’iciliti’ans mn-in-’ have to be sc-n-p~’-lied by rn-’an -n -n ic ipa 1i t i~~:-
in future ye n - in n - n -, because pran-nections In-n - i - -n -~te  that approximateTy 81 p r-. - - at
of the state t s population will re si - -lo in ,n- rbn - n r n - arc-as by P910. This also
p c - in -a t :  out the necessity of tm ’s-rovin g ‘n - n - n - f r -~ anaII ity  b-:~

- -a nur t - i rn -g  p-aP i :‘ I - n
and provi ding proper son i~ p of the nv- n - t i - n- i - a- I _ c vat ’ r .
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Pennsy lvania — l-~c’cn- ci s for  add i ti orn -n-il f i n - n - h i n n p  snpo-: a :-t aan i t ’ , - n-sill re -n -in n - tn -
approximately 350 ,000 angler days by 1980 , con- - : shoal: - ,‘ c - n o i n n - a c -- to i n - n - r n - c - a n - a -- a
unt il this figure nearly doubles by 1110. By 196 ai , the Al1-a- g i c - - n n - y  :2 , -- L- -n - s i r .
will have the greatest needs follow-nd close-i:. by rn- -s-c- i- n-a- in .  the Pl araoa ’pn-u }ea’la ,
Oh io River , and Beave r Sub-ban-s ins .

It would be difficult to prov ial ’n- adeq_ uate - a r a n - : - s t n - n - a i t y  for the futn-n-r-;
b:. -‘-mp loy irag any single remedial acti-ari . The on -en -i ras t n -  i-e - -n -u - :- - future n-n-n- c- i -an-
n anmnae - Jn’ n -n -i nan-cge pollution has to be provide-al b:, cgi ’ ln -n -n - i :r ;. F-cPfltion a
an - L ’n - t n a’me n ’t , ira all forms, would help protect Cut c-rc ion -a’ - -c -n , nn - n - n-n , t an -  an - h c c - r r -s - r n - t l ,-
unpolluted waters , and allow ex i s t inn -n -- pollute-li -n - at e - sc  t-o gm -n -In - c- a l ly n-- n - - a n - i .
full fishery potential under a pr-apr-n-rn of rehabilitationa ann-a red -n m -n -n - ti-on - .
Future impoundments are needed in close proximity ‘a - a large po’~nu I n-n -t ion
centers.  Present public f ishing opportunity ,n i em n - n l1 1r~ in - a  I_ n a - c - a t e --i- i nn -  n’ u a - nn - J
areas. - ‘ontinued acquisitian of access n-ann-h public fmn - d -n - i r . g  :‘l pia ’a . - ’ ‘n- Il sn -n - n -a-
quality stmran ann-n-an also wo u ld help s’n-,t i — f y S .t ’n-r’ - - an pI-:-s nn - n - - e is.

k’e:t : i r - l l n n : n - n -  — Because proj~~-a n - c i -o r n - c -  ir -h i - :  an -te - -n- ann -ar - n- n - a nn - n -  I n - -n - n - i n - ’  -a ‘- “n
a’ - t i - s - n a  - -c-n- i- I n - n - - i , n -  “ a  s i-cl  dowel o n - a nn - n - - rn - :  i n ,  rn - a- ‘ “  of best Vis an -i ni-n- . t i--c -n - - rn -c-

are excellent o p p c - r n -u a d t a l n -- , n- to cr-n-ate a t t r u - ’tive , -c-Pa, ~~1 
- ‘ 

a , - a . n’ ’ n - n - n --nt  I ‘ no
areas. TL i .n - s tate is u n I d on - -n -  in:  that ns n-- :i: ’ira p OpP n- ’n- c-In-i’~n-y (i-rI - “ - -fl::
s n -a  r - -ums ) and es t imates  of -n -on :t r c  ‘ t i -an  ( in - n - n - c - cn n - n - n .  inn - I - -- a t - n a ’ ,:) n- sI n s - n’ t a n  I n-cs -

should rn -n - c t  Iro n- c e-t ed  f ln - u i - a ei’~.’ needs by l a i n - : .  n -Ihi - a -’n- ll-,a-n oc - s an-c- ta-s -n - -I  in
bu ilding wa te r  d na - -P opn nn -n - -n t , n- n - a - c s  arc --an -a- n - n - -  na n - I n n - p  a , n - ,ii’t i n -n - c -i  yn - , n-’t n-n l i -I ,’ urn- 1
in a manner win - i c -h will comi,ai’c - n n - a--na t nan-torn-al :ur:”srann- :inop :a. Ln-upo c-c-a n - n - n - n - c - n - n - t n -
should have moderate water n -n c -p-t in - s - r- ’san -n- i ’t i - in n ’ ‘ n- n - - v a -  n - n - n - i- - ‘  s - - n - -oc- I , - aan :,--- n n - a  -s- f =

the- -n- a - s ir e -i  warmn-n -— ’cn-n -ter f i shery , n-n-n-’, a -
- -stem aci- - n - n - n - n - s  b - act  s u it  I - n-P,

particular rn - -s e - c - s .  in - l e an - - r n  Pr : -a lso  co d, a p n - ’ -s’.’i -: a —  — ‘ Low au-n -,nn - a t n-n- ’v n-ar , -

sn --a m a t i - r n - n - n -, presentit ’  -n -n -r n -i p.r c-ni n- - an-cas c ar a - i  f l n - n - i n - -n - i ’ i c - n - n -

I - -v ‘:‘ -.-rr a — Ph-s Allegheny n- ’ n - n - t —I  -~, ‘i nn - , tb-s -s-rP,:, in - a l a B a a - I n ,  in - n- t n - n - n - n -n- ’n- a In-n-
Ile -n-’ Ian r ’ra , - r n - - n a-c- pr’ s an s  f i n - n - b i n - a g  -i ‘rn - n-a ’. as  n- in - n - -n - I 1 ir n - n -’  11, 0 t in -c - :s’ ’n -~n-” 20I _ ,’Th , Ti-ne 

T I _ ca n - n -’ - ‘ m n - _ , , ’n t , : n ’  a n n  n - n ic - , - n - - n - I I ’- n , - ’ n- ’ i :} - n’ i ’- --n - .  ‘ n- n ’n - i c-h- ’ ac-c-rn -al ‘ ‘ ia’in” : ’~, n n n - ’
of the  s c - I n - — b -n - s in  si - ic - -n-n-i I a- n-r a t  i - n c - -- P ‘ - ‘ ‘ s n -  ‘I. n-n -n- a ’ , , ho- n- , - ’ a n - - n-a n - ’ . l- - , , ’ ’ :’ - P o .  ‘ n-i.

rn - -a nmn - —r ea -i i en - .t  n-n- r ag l n n - ra n -. 2 - 1 n - i t t  ‘an - - I an -n- s - - c - s n -  a , a a l t a  n-c-: nn - - s - nn -- lp  50 . 330 n - n - n - n -g In - -s -in - in -s
will be r .ee-t -ann -I by I_ I D. :1-se - i- : rn in -~h t  h - - s t  on-c -rn-n --c-n-,. a .  n - 5 - : n - n -,t , ’-n ’ -c-r ‘n - ”:’ n- ’ in - -

sn-n -s- Il- a’ ln-nkc’s and sond,n- for rn -n - n -’n-’-Ii i - ’ us ‘ - . . - ‘n - l :-o . t i - n - - - ’s~~s ’ n - i l  - - I ~an , : c n ’ c- - ‘n- i, a,
c-C’ ‘ n-n- ; a l l  

-, 
n-an n-ate In - on - a n - a -n -ill sen-v - to s-an- n - n -  -e c-i , i -P a p i n n - t ’ - n o z i ” n- l.’ on -

- n - i - LI ‘

S i : n - n - i n -~p -n-ic-ters.

h e -r a t -., - - , — ~\n ’n- n- n - n - c -seller -ta ‘ -I of n- - n - a - a - ’ I n n - n -- l’s a- -n - , n - P  1 n - t n -  i n ,
- n -or ,, an , - ’ ’ in - n - n j  - I C i - ;  s tate  ‘n -we -h ,‘ n ” -n- - - n - a ’,, of  rn-n, n - i  - a , ~- I  f - an - - ’ill i fj ’ ’c  iia.n- . -5V- . n - ’
che I _ n - s t  t~ o he - - n y’s , e n -n - t n - t i y n - i , ’ - :  h n ’ n t n - n - ’ : n - a ’ n - : ’ ’n - n - rn - c - n - ’ n - n ” l n - r : n - l

a n - n i 1 — r - - n s ’a, esr a  :at’i ’ n - s .  Ian - n - ps- s -n - ’- s - - n- i s , : ’, n - n - ” n - . n-,5n- ’,”- S n - - I n -  P a te -  n - n : ’ - on- 1 n- a-n-
m-c :’,- ‘ n - a n - g i n - n - n c - a  from large r : cr t h nn s : ,  ar - i -n -na n - n - n - ‘is . ‘aa -’ n n ’ n - al - ’ a I ’ n- n - ’ i y  1, l a n  n - h P  an .

1 1t h - c n n - r i - n -  In-len -i n- n - n - rn - k - :  ra’e sent  1; ‘in 
- 

, ,
‘ - - n - an - -  in- t i - n - ’ ’ n- ’ s - ’ n - n -’a - ‘ n - a t n - - ’n -’ n - n - )  ‘tn -c -n . 1- ‘- --‘n-n- ’.

‘ ‘ s e - c - c - n -  of ‘n-n-n- 7 ct -nt - ’- ’I t I ’ n - i n ,  t i -n n - n - , -, ”, n a . 50 n - s - - na t  of ‘h i :  op a n ’ s t , n n P , 0 : I
the m’n ,r g l n , ’ ai i -n - ab - i t ’n - t c-f t i -n - ’ : Oh i o  h i— ,’- ’ - ‘ . P a - s  -n- ’n-’- n ’in n - t c - :. ‘ . n-~ i’, ’ -, t n - , - , . .  - t b -  p a’ —

n-, n- n - n - n - n- n-~~’n - ) tO r’ n- n - n  a 1 3  11 a- n-, t

5 . )4 m i i l i n - - n - ‘i n -n - n - si r - l a n - s .  S- n an - n - -  aS t n , - e x is t  inn - ’ - ‘ n- tn - - a ’ , - c -n I -  l’n- t-s n-n-r,l

-_
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ut ilization is limited ‘by lack of suitable a-n- c n n - san  r an -n -c -a :. Abats--n-ner :t of a
broad spectrum of water pollutants wou ld i n c - r n - -n - a - a  I- re-sent  u t i l i z a t i o n.
A vigorous program to locate future m n-rn-Isa re- fin -n -i-a ir -p ‘sn-items inn- accordance
with areas of specif ic nee d, and greater utilia:n-i n-,i- - an of existing waters
will be necessary to fulfill projected needs in tin -n: urnberland, Green ,
Licking, Ohio River and Little band y- ’i-yg n -n -r t s  Cut-- in -a c- ins .

Mary land - The Ohio River Basin (I ’Pxn -or ,g’ni-n- ’:la irainage ) in :-Iaryian d
is expected to remain 100 percent roral throug h th i , - y e n -c r . - IL ~ . F -r esn -’n- ntlI . ,
it has the highest acres of ponded water per c - a n - a - I t -n- n-un-I percent a. ur n--
resident anglers of any Ohio River Sub—basin . i- r’:- , ’ -:- - ’tion - ’.:’ inn --hica te n-an-e n-s
for an additional two thousand angler days in n- ~~~~ ‘n-na : In-I t in -c - c - a -a r -i angler
days in 2010. ~~portunity to meet this additional fishing pressure- might
be created by small , strategically-placed i m p a - c - r n -inn- . - - n i a :.

North Carolina — I n d i c a t i o n -n -a n  am-: P at- t h n  S n - n - r I b  Cur- P in -v an -  p ar t i ar ;  -at
the Kanawha River drainage will reman - inn -  almost en -c - n-a i , s-:ia s-c-sal t i - n -r~ a n - n - n -h - h I .
Anglers presently expend t i a e  nan-aj orit l ,’ sn -f their’  e n-h’ - s t a n  f i sh ing  i n - i n -n - i .  q,uaiit’s
streams and farm ponds . The n - o n s t r n n -n n - t i c n r a  of s -we- s al  large mn -n ,pc -n -nnn-n-n- rn- rn- :s in -n -
th is area would provide the opportunity ra ’c- e~Ie ,l to s n - n - , I sf ’j  P enn -urn -- i  p- s-at e-c -ted
to exist in 1980. However, some of this ne -e l  con -n -l a be sat i sf ieai ‘b:.’ a-n - cju iring
permanent access to certain existing trout stren -n -rnn-n- . C on .n -eqp n -n - c -nn - t I_y, r-ss s- s’n-’oir:
should ‘be planned where the m rr acn-a n -- c - n - i -m ena tan  ‘-:111 not t r a t a e s f n -’- r -n ’cit i-n- - -n - -n - ic - t in s ’
t rout resources .

Virginia  - The Kan’n-wi-’n - n -an- and lit-I Sandy Suis--l, - a n-.an -ins s - s - s r - - c - nt  a l iv en ’ane
fishery needs for the pr-a , ection In-ears. A n t i n - l s - n - t- , - l  :o~~ e-~ s - S p- -o n-s-ic in
conjunction with an estimated In -c - r n - n -n -n - se of aspi- - c  h ’ n - J - l tat  i -c - La - n - - l’y811 n- n- iooui a
result in -a - h e - n - -n - -a te  n- ap p-a n -r n- , n- n- ’a i ty  ti-o r ’s -n - n -n - i -n - 2010 in -n - n - b - big 7- n- n; In-- Sn -n - la—basin - .
Conversel y, tin-c p-s-p n - I_ n -n-hton in tI-n- ’n-n- i - 11-, .nawi -n -s-, S-c-t- -ba :lrn -  I .  n - n - n -d na , ‘ , -.- n- to  nan -abl e
arid requi re oppor tun i ty  for urn - additional o n e - n - n a n - z n - - a  -n - n - a , I P l i - c - a’, ‘nn , p er -n-ayc-
by 2010. These needs might ‘best ‘b-c- met b:n-’ tb  n - n c -  ‘ 1. -n - c-f Ia ’n - r : - -n - ’n-o n -n -n - l w u t n .r :
and better access roads to isolated sk n-’-”ian- :, .

Tennessee — A 1t inc - n.n-~j - l’e nn a - -aaa - - s e pre s-- n - n t i y has t i . - Ia l F n - I- :e .a t n ’a n- n--S
ponded water per licensee ira th e  L i - - I n - ”  River Basin . a a - a  ‘- - f - s -l i  In’n -cs ea s- - ’ in
the pop- n-lan-ti- sri p r i o r -  to 2010 in - n -  exp ect s ’ : t o  i - n - ’  I p I  tn- at e -  - - n- , a t ’, ’n: ’n - l n,: - ’  inn - n -n -r e u s e s
in f i shery  ‘f e rn - -n - r d .  Eithe r ir a a ’n - ’n ’ - n - n - ’n-’n - - h  u n -n - n - n -n - - n-f’ c-a t ’’ i n-n - ,’ n-s n - t e n’ , or an ,  e n--n- t en n - : i v r -  - ‘

fishery-.hatitn-n-t n - on .a t r a n - -,-t i on .  Prc -J nO rn -n -n - o sill t a n - ’ -  n e c - e n — s - c - n ’, t o p r- n - n - i n - n a cpp s r - t - ; r n - L i- In-
fer a pro ,n- eoted need of 2. ? million a re- I  - a’ d c - a s .  Bee- n- n - a n - -:  “‘ ‘i- n - of tb- n-

fu ture Cn -am ’n --erl and Sub—basin ’ s n i - c  I n n -  w i l l be p - - n - a -  r n - c t - e l  1:,’ t in -’ - :. ‘ n - a n i n - v i l l e
metropolitan- are-n . ‘n- h - I tt  i- r n - a l  opp : - r t - a n n - i t v  n- a -In - n c -n -n - i be provi-n-’n- I r n - - a r  t h i s
municlp-alit,’.’. I- n - re m n - a n t be t n -n - knaa n n-a t. t o  h- n- ’:- ’ n - n - a- n- n- .:i. ’, a i n - ;  In- s - J - i t n - n - t  i - n at a c - i - n -
the channelizat ion of outn -n -t ’n -r. ’ling naran-’n-I_lmou’t,i- — l-a ,an -s n - n - n - r n -n - san an -n - ’ S’,a r t i - i - - r
pollution sn-I’ - l ” n-J it o water.
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Hunting

Illinois - All Illinois sub-basins have tn- tn- no p r o P - n - t e d  as being incapable
of supplying 1980 hunter demand s ( Table 6 , Colum n-ma 18). At ex i s t i ng  pressures
on Illinois hunting areas, it would take a p s r e n - :m n - n - n -n - in - c - ta  c-~- ,OOO acres of managed
hunting land to provide the needed opportuni ty in ti-a f o u r  sub-basins under
study. Vith Illinois’ hunting restr ict ions t e i r n -  - i-he a-’ -o ,at  r e -t axed  of any
st ate in the basin, the only foreseeable adju n -n - t nn -en t : ’ ’ n - a ’ r a  t o  be either increase
the public hunting ‘base , and the level of m a na pc -n -n - .- n-ra ’n- -or, certain of these lands ,
or reduce the restrictions presently in force on: int’:’-n a-ively managed public n- n-.

hunting areas .

Indiana - Of all the states in the basin , with the exception of K e r n - t o - n - k y ,
i n n - i n -n-n a is projected to be faced with the most a- -n - r i o -az: pro ’tl-c-maz of providing
ia n - m u t i n g  opportunity in 1980 ( Table 6, Column 20).  All sub-basins , except
t in-c tatoka , will have sizeable deficiencies in hunting opportunity comparable
to t h e  191-0 level.

Present utilization rates (1.5 man days per acre per ye-ar) on managed
hunting areas will have to be increased considerably in order that it be - some -
economically feasible to provide suff ic ient add itional publi c i -n -un tinn - p lands
to sustain the anticipated needs of 1980, much less POlO.

Short of increasing the quantity and quality of the publ i -n - - launt ing- lan -n I
base , changes in hunting restrictions could increase the opportunity to hunt .
By adding the mourning dove, and possibly the n - - u n - h torke a- and ruffed grouse
to the game bird list, huntable resources would incren-an- an e without a corresponding
increase in hunting acreage. Participation could be increased by permi t t ing
Sunday hunting.

Ohio - While all basin states indicate a projected need for  add itional
hunting opportunity, the future needs in Ohio are less critical than else-
where. This is probably due to the low hunter-participation rate (lowest in
the Ohio Basin) and the large amount of land which is planned for purchase- or
lease and which is to be opened to hunting during the period 19ac-0 to 198,,,- .
The combinations of these two extremes actually cause a rrcn,iect ion of excess-a.:
of hunting opportunity in the Hocking and Mahoning Sub-basins in 1980.

However , there is still considerable need for ad-litional hunting
opportunity projected for the Miami, Scioto and Mn - aank in pan - m S-ada--bas ins in-n- 1980.
This need can be sustained by purchases or leases of additional public in - cnn -tirn c -
aress. Short of additional land acquisition , adding tin --- :‘n -nan - sn a i in - g  ~rove anal
wild turkey to the game bird list; increasing ti-n-nc- leve-l of ann-un - n-penn-n-n-n-nt on
ce rtain areas already in public o~~ erani-aip ; or n’en-novinn -g Scan - l- n-n -y hunt ing
restrictions would increase the hunting potenti’c-I , .

Based on the most recent Ohio average s , an a-n - rn-’ of t n t - an -nn - : iv ’c - ly  nalanaz,n -n ’ -i
(with pheasant releases) public hunt ing  las h i. - ‘c-pc-i-ale of s u n - p s - r i -i nn - n i -  an -an s-pn ’oa-:i-
mately five man days per acre per year. h a m  use-per-acre f i n - i - u r n -- c— a ci d ‘be
increased through more liberal (and costly) i - j r - i relen-i :s-n-as. F-c- in -l i e -  i - n - n - n - n a t  in n -p
areas without pheasant releases range ia: utilization from 0.5.-l.5 trips per
n-ce-re depending on location and level of management. l Ic -n an i ler -an -b ie ex’pcnse
would be required to purchase and manage the n - i d J , i t i o n n - -n- l ‘- i-_ h ,  5, 022 acre s
needed to provide for the demands of the 1IL30 hunter.

L~l

_ _ _  ___ _ . , - - .~~~~~~~~~~~~~~~~~~~~~~~~~ .



Pennsylvania - The State of Pennsylvania ranks f ir st in the ba sin in the
projected demands for 1980 with the necessity of providing for nearly 6. 3
million man days of hunting ( Table 6 , Column 18). Of the four Pennsylvania
sub-basins , three will rank in the basin ’s top ten as to needs for hunting
opportunity by 1980 (Table 6, Column 20). The Beaver Sub-basin projects an
excess for the period. Per-acre hunting pressure in Pennsylvania is the
heaviest in the basin. The State Game Department has an ambitious program
of acquiring or leasing land for public hunting. It may be impractical to
consider increasing the quantity or use of the pub lic hunting sector to
provide for anticipated future needs. Favoring under-utilized species or
locations through selective legislation may provide an additional source of
opportunity. Sunday hunting would increase the opportunity base . A third
practical method would be to promote , through economic stimulation, if necessary,
a more favorable access program to private lands for the purpose of hunting.
The choices are limited but if hunting in the Keystone State is ‘to ‘be main-
tained at existing levels, the future problems of the game manager and
administrator will be manifest. It is imperative that Federal water develop-
ment programs and multiple-use programs of other Federal agencies t ake
cognizance of this imminent shortage in hunting opportunity and hedge against
it.

West Virginia - Of the seven sub-basins in West Virginia, four will have
significant hunting needs by 1980. By 2010 (Table 6, Column sl) only three ,
the Monongahela, Little Kanawha and Ohio main stem, will have si zeab le needs
for hunting opportunity. The topography of a major portion of the state is
not conducive to either increased utilization or mana~gement manipulations.
There is a definite need for a larger hunting base ; a factor to be considered
in any multi-purpose recreational or water development program for the future .
Removal of Sunday hunting restrictions would increase utilization opportunitiean
without the necessity of a ‘burdensome acquisition program .

New York - The present attractive state of wildlife resources in the
Allegheny Sub-basin in New York should continue to provide a stimulus to use
in the future. The need generated in the sub-basin will be considerable by
1980, and continue to grow in the distant future. Methods of sustaining
this projected need are no different than for other eastern states; either
increase the public-hunting acreage ‘base through purchase or lease; or
increase the resource base through a ‘biologically sound program of reduction
in restrictive legislation.

Kentucky - Of eight Kentucky sub-basins , five n-sill have a serious shortage
in hunting opportunity by 1980. In fact, the urban Ohio River Valley Sub-basin
will have the greatest needs of any sub-basin in the study. With the Green ,
Salt , and Licking , the major sub-basins adjacent to this area of need , all a
indicating significant needs for hunting opportunity themselves, egress from
the Ohio Valley, inlan d , will not relieve the situation. Since future projections
are related to rural characteristics and hunting opportunity, it can be assumed
that the strongly rural character and the large ‘.mn -n -n - ou nt s of ~- otential1y huntable
land in Kentucky sub-basins have influenceal futurn-’ pr-c-,~ections of need. How-
ever, to approximate hunting opportunity a n - n - a n-h pressures -an-s they cxistu-l in 19 -0 .
additional sources of hunting will be needed in 1980. 
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The sub-basins indicating the greatest need by 1980 are comparatively
low in public hunting acreage . Purchases , lease-s or easements of hunta’ble
land , more intensive tnanagemern-at programs on existing public hunting units
will absorb some of the needs. The remoteness of the available i-oubitat to
centers of demand poses a problem in Kentucky , as in Pennsylvania and Vest
Virginia. A wildlife management program c oup led with a strong zn-c’clic relatior,s
program pointing out the attributes of these remote arc-an-n- c-I ’S-s r the possibility
of increasing use.

Maryland - The basin portion of Maryland indicates a smaller per capita
need for hunting opportunity in 1980 than do most other areas . Increased
utilization on existing state-owned or control led-huntIng areas of one man
per acre would balance out these projected needs.

North Carolina - As in ti -n -n -ryin-cnd , the small amount of the stat-a in t i - : - -
Ohio basin imparts a questionable atmosphere to ‘ -n- nn -cl In’a’e :. The pr ojected lu-s- c-
of fu ture  hunting opportunity can be off n - n - -a t by increasing ti-n-c ian-n at  irag ba~ -s-
through the establishment of -a public hunting mn - r -~a in the i’hanan--n-h a Sob- i - a- a s ian - .

Virginia - Proposed wit-n - l i t -s  devel -opa ai- an -mn-ta in - - t i-n-er river basin: in’, V i rp i n a la
may provide the potential to attract some of the sn-an-n-- n-lay s of hunting I r a n- e n - i - c - I
as being needed in the Kanawha Sub-basin. The excess opportunity in the
adjacent Big Sandy may provide for c - -n - s t -n -j ima of t i n - n - s e  n -n - - e d : .  alo’ - e-a - -an- r , ann- s
water development planned in ti -ac -  fan-t are f ’-a-r i-Ian-n- -Din - i -a: Basin In -- or t ion of ‘f i r e - i n n - i a n -
should give serious consider ’ct icra  to pr ’s-wi-i - isO p a I n - h i - s  opportunity to hunt .
Consideration should be givn-n to establishing a s- -pus an-Sc- public- i-n- coating unit
in the Kanawha Sub-basin.

Tenn essee - De spite a s ’ -’mingly abundan t p-as- ’ t - ’r n - t i ’n l  fo r  hunting , s -p p om ’tn -n -n lay ,
the urban characteristics of the - , ‘n- ,uan-i-a-tn-rland Suh- ’r,- :r inn- in Ter n - an - -a-s -see u-- r e  mani-
fested in an extremely low per ~--ip lta  n-ale of hunh i n : :  j , i - ’ e na n - -- e s .  D u n - - s e -  N-s a n i - a’;iIn-le
dominates the sub-basin ’ s population , i ts  urb an ir ,i- lu -n -n ce is probably a maj or
factor limiting sub-basin hunt ing ,  license sales. Itt. n--n-a-n-id seem , also, that
the existing huntable land s in the basin are neither con- :-s-nient nor at tract ive
enough to appeal to the urban resident . To in-ro ’n-- i h e  for  f u t u r e  i-n- un n-ae r - i -e rnan d .
the focus still being the l :n -n - a n h v u l i e  urban complex . en -d : t inp  h ums -t i -np areas wil l
have to offer special opportunities and new -n-re- -cs rnu:at be made ann - - re accessihh n-n- .
Future shortages in hunting opportunity can be re i - n - n c - e n - i -  by g-anaring n -suan -aa n- n - - :n -n -ae rn -t
programs and resource restrictions to i ’enaeflt  t h n -  c a ’hac nn - 1n -n -n nt c ’r.

COST Es rn— i-Amo -S-PO RT FTS-l~~P,IEl AIlS WILDLLFE :-i--IVII LOi~-h: TrS

Fisherie s

The gross sport f i shin g  -n- i n - rn - n - n a  in t i - n - n - j  Ohio i-liver n-n -n - an - inn - is pr s- n
~~stn i to

increase about 1~n- million rn - n - n a - - I -n y : ’ . from 1960 to l-k ~- 2 ;  c-f which all but 3.1
million should be sus ta in -ied  by developments expected to tn-c pn’ n-n-n - v i d t - -J during
this in te r im period.

By 1980, a total of about l0.~4 mi h l i - n a  ma n - nn - - n ’ a ya n -  of f i n - n -h im -c-, opp n - r i - - u r n - i t y
is planned or pr ojected for I- v - n - l o i n - m e - r n - S  by van -n u n-n- p - .d a T I-s n-n -r n- a pr ivate i’e nn- an -ur n - me
agencies .  -n - s well ‘n-s priv a t e indivi ic i a ls .
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Approxiransa ’ - - iy 150,000 angler days should be sun-n-Sc -ira-c - n - i by state_ swan -e l
developments at an estimated annual cost of between $190,000 - $350,000 ,
nn- ia-crgea ’male to fisheries.

Planned or projected Federal developments should sustain an additional
1.1 million angler days use at a total cost ranging ‘lac -n - -t -,-n ee n ~I’tYD-I) ,O0O t o
$2.8 million annually . These costs allocated tn - fisheries will be equally
divided between the Federal n-n-orn-str—ac tion c-pen-sI.- and tin-c stat-a ’ managing c-pena -n-y
and are based -n -rn - annual equ i v a le n t, - of in i t ia l  costs plus -span -s at i n -a n - n -n- .i
maintenance c a st s .

Private in teres ts  have ptsn - r mi n - n - d  or -‘n - r e  p ro jec ted  to pr -yi n-c f-o s n-n -rn - n-n- n-h i t ional
hO n D , OCIT ,’a nal” nr a— - ’in -n -l / :n- of o’oa’- n - r n-n- a rai ty.  The c- n-va ts ian-v-:l ’ye ,i ‘,-n - ith th in -n -  cons t rue-t i er
will be l argel y se lf-i iqy ida t i r n -g  in purely -n-: omrn- , n- -s- ia l  venture s or i-ar -s-i a d  c-t
no n - s- cots  -n - i - -are a constructing agency an-vn- -n-m’anaodat- s the angler as a c -n-n- i-n- h a’ n-
service .

Approximat ely  2 million a- n -n’ - i n - p t  of ba. - i rn- f i sh irap  n - -a .p-c -r t u n i t y  will bc
n - re - n- ted under the Sar a—porn -- a pro c- corn -a , Li t t le -s-s no costs c-an be c-i- io-a at - c- d t o
f i sh ing  f-or th i s  acc- .-an - arn-n- -o- , n -n - n -t ion - c--x c ’ e is- t i-he initial n-o an- t -n -n - S n -to - sk in p  ‘ -n-i-a le-h is - 

-

t r iv i- -1.

The estimated total aran-iual cost n - of t i -n -i : :  c l an - ra n - - I  ar-c- n- s- rain -an - , if put into
operation , w~c-ul i- n-- an - rap- ’ - from -~- Tn - S - ,000 t a n -  n-~n - l . 2 mil l ion  de g n - r n -  n - l a g on t hn -’- sca le
of deve lopm en t  ac--I a’n-n-cna ” n - c - - ’m- ’ r n - t .

It ia n - reasonable to - s n - n - n - a n n - -- that the p ro ject ed  an - c t  n- - n-n- a of 3.1 million
man - n- Sn -i ’s of f is i -n - i i a i- -:111 - i t - h - n - a r i-n- ass- a- t o  be sa t i an i ’i-a- -J by m e - s e a n - n - m a c -  th n -n - i - n y c - i
of - n - n - n - c on the habi t-ct  presumed to be n -n - vn -n - i In - lb ie  in 1989 , on-- that an - i -,ii t ional ‘

h”n -hi ta t  will have to be crc -c -t el to n - n - - n - c - n o -s -n- a- n - n - i t s - i - cnn - ir a -i .  If ti -n - -n - l a t t - n s  n - s - n - n - s a n e  - n - ,

is deemed advisable , it is fu r ther  pre rn - .cn an - - d t i -n -at  -opportunity n -n -ill b- n or - :n at sn- n- -f- ’
on the same if l tn - r- n - 1C-,’ r n - n -, n - I , n- rati-s -- as evidenced in - n - the 1980-89 planned con :t m - an - - n -t ion
program . - 1:

If no e >n - t ’- n : a i o n  of the h’n- b i t n - c~ - - ‘ n - n - n - : n- t r un - ’t i o f l  program is contemplated to
s at i s f y the 1980 net needs , an inn - c- n- - as- ” of 3 . 5  mn -an-d ay :- per os-n-re ad’ annual
e f fo r t  on the lake ‘cnn -I im pon - a nai - nn - n - -- - m n - ln-- i-n- ”i t . it at  no n - r n - r n - -- I t o  be available in ia8~D will
suff ice  the demand. A ~: percent irn - n - n - r -.n - - - a- - in use -an- n-i pr- - :‘ - a it ly  f ishable streams
would also -n eco amioni - te  the demand . S in - n - a l l  r i - ’ , an i n - n - r n - - a n - n - - -  of 10 nn -a ain- ’aa’ ,’ -s of
f i sh ing  per year on h’ n - n - r a  ponds p r - a D ’ - n - ’~ - -d to be c-’,-aiiab l- ’- in 108 - ‘--n -oul a elirni-
nate the opporbun it ’,- i- i m i ’ n -a ’r en t ia l .  ~Ir a - c -n~~i - n - jp -~ n-~~ -n-~~ of t i -n - - above i n t - n a n i fj r i -
use on t a x i - n - n - t i n e  l a c - b i t u t  n - s - on - n - l i  also p a - n c - v i a - n -  I ’ a- t i - a - increase : n - l e m o n - I s .  h-s - -n - - - ’:’n -r ,
t h i s  he av ie r  u t i l i z at i on  probably would re i n - c r c -  - ‘han -nc --, :  in ‘n - t m ’  n - n - n -’ :
a t t i t an - - I ’ -: n - or i” -g in - ’ ] ’ction , ‘n-s well as angler ’ s u t t i t a n -  - -s sn a - a”an - n-~’ n - i n n - p  n-n - rn - a n - n - s - as -h
qua l i ty ;  assuming that mancti-’ n - - m in -nt  Sn - n - n- hi~ i - i -  s could r :ot keep p n - c .-e n-n - i t O  in ,  ‘r - , n- , n - . n - -. I - -

u n - n - c -  in the lat ,ter i-s tance .

In order to , - -a~ i n - : f~n-- the net n - n - c - s - n --I an - of 1980 b ’  in - .: s c - - n - a  ‘-i n - an -n -  t i - n - - an -  -- s - a - - of ~~~~ -

habi t n - i t c o n st r u e - t i c -r n -, - n - n n-a I n - l i t t o n -n-i 11!~,0O0 a- ’re ra of “ pan -un -  “ p- n- n -n - -i-c i -a ’ a ,e ran-
‘n-n- -s - - a l-I  In -ave t o  be ‘ n - - n - - a t - -  I .  By proje - ’t i n n --i- i-c - an- -nt  i’ v e - I s  -n - n - S - ,‘Ofl n-n- ’ a _ _ i -n - i - o r , Ic - .
‘- h - - j r e n - -n - in - --t i n i - n -  r - - l n -’i t m i ’n n : n - l ip t-n - one ara - ’-- t } n - - ’r , 105.000 a-n-re -s a- -n - n -n i - i  in-- - - r a : n - n - r c - ’ n- - -  n-
by Fe l e r a t i  i r t t ’ ’ r ” n - n - n -t n - n- , and n- n- , ‘ n -O -’) ac-r an by n - -t a ’ ta n - ’ —a g n - - n s - i - - : .  A n ’pr - -n -’ -: i n - - . ’n - - l~n- . - in - a
- - - r- - s c- - f ’ m r  i-v ’n- -,ely - s - a r c -n - t ru e - t n ’  a waters , w i - a l - n - i - i  n-s--sold be open tn-i Sb- - i- n - n - i - a - h i  - . s .J : n-

n- - n-n-.

pr -n -vi le for the ic - n In - n-inc-C o f t i - a - ’  r n - - ” n -, Ier I opportunit , - . - -‘

i n - m n-
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If the balance of the man days of unsatisfied ne-~c- n - n - n - -n-are to be supported
by increased farm-pond construction , there will be a need fo r an est imate d
additional 13,000 acres of farm ponds over that projected to be available in
1980.

The many combinations of the above elements -c-hi-a-h coulal sa t i s fy  r r o j e - an t e d
net needs make the development of even general anost estimates on a basin b an -n - is
a chancey procedure . -

‘

If the projected net needs for 3.1 million man lay.: at f i sh ing  opportunity
in 1980 could be entirely satisfied by inc - r e - u .n - c  I use on available ponde I- ’. on-ter
habitat in the ba sin , the cost of this program is estimate I tc- n-asaOOflt to less
than $250,000 per year. This figure represents a 10 per-:ent i n n - n - s c - u s e  ira tO- ,-
est imated , annual , operation and maintenance n - m u s t s  on Si-a’:- e:-:istinp sp at- an-. .

To provide new acres of opportunity for the 3.1 rn -li-l ion n-n-a - n-n- lava of na n-a t 0
need projected to exist in Sin- n- Basin in l ,s-41 won-in-i- in - a - s - - n -h’:- - an -n a es oi an -n -- n - t-.- I
expenditure of between $200 ,000 - ~ T’ , 9 , 000 c-rn -nu’adla’. h ’his- e ti aaa -at -s in - ,- i - n -n- l ean
both amortized initial n -n - n - - san t a ’  aar, i annual ‘c -p c -r a t i on  ari a nn - n - -.n - i n : te rn - n - n - r n -’e a’ a n t s .

To satisf y the total ‘ inc -her  r. -’-e.I  pro ’ -- - n - t e - a  f or ‘?6- -D t i -a n- ’  ,c- an -c -i -a ‘n -p ’s-n c -p
developments, could cost b - - o w - - e r a  j’ l. h rn - l i l i an- : air. s- y~. Tn - p1111-va n - n - r n -m an -n - - l i ’ s .
These are separable f i she r ies  cosia n-n- .

Ir. the year 2000 these -‘-awn- tan- c--oul i conceivably b-c - lan - s - r e -n -se -i n-~L p . r-s n -n -nt
and in 2020 by 123 percent .

Wildlife

A need for the creation of an additional 3 .15 n - n - n - i - I n -  il-sr. sic-na -lays of hunt irn -g
opportunity is projected to exist in 1)80. In u i  li t ion to t i - am ‘pr -n - j o n -n - n - n - c -S need ,
there will be a loss of hunting habitat due to urb n - i in - iu a t lon, e t c .  n - -n - i - n - in - n - i - a  n -n - i l l  an-
result in an additional need for 333, 000 man i- c-i-’: of hunt ing j - r s-r to in - i ty .

In 1980, a total of 173, 000 man days of hunting -n- oath be an -appli eD ann auail i- ,’
on the public developments planned to be open to h - a n t i - r n - a n, by that year .

Of this total , approximately 200 ,009 man n-t n-c-i: s- c i a  be sus ta ined  on
lands planned for state development at an - -s t i m n - c t - a , i  c - o:n - t  of $177 , Oh d annually. n - n -~

The b c - i - a n-n - - ’  of 513, 0 1-9 man ~Iays of publi i - n - u r n - t i n - n - p  is ph a n n - a n - - ’ i- to be
supplied on Federally on--n--r i - - I  but  state -s-I--e r ’n -te .l i c - r n - n - . : .  at -an - -antimatea annual
cost to Federal n -n - g en e - i -n - n -s of $6 ,300 -a nn -I to st- - n - Sn - - ‘ n - c -  n-i - i n - n - s  of ~~ n - n - ’ 7 , .  ‘Ln- . n-

In o r - I - - s  to i - n - rn - n - v i ne for the remaining .~ - m i - h  11, a-r n - n - n - n -- n - na - ‘ i a i~ a- of i - n - ur n - ten -’
demand pro , - - ‘ t ed t o  s-xi: :t inn -  1980 , van -n -n -u : o p t i c - n - a s  are - n- ’:’n - i ln - ib h  n - n - :

( a )  A 15 percent incr ease in hunt ing  pr - ’:sor  s on a l’s-ui -c h a n  is -
‘pro , i - ’ n - - s - t e - I  S-s be opene-d to h u n t i ng  in i - n-6 ) w-s-cad i- s :  f i n - - , - t i - n - - -  a ,’

- I n - - m a n - a - I  at no cost to resource c -p e nn- - i -  - a n-  ( n - ia n - r n - u r n - n - i nn - p  i - i -n - n- sE n - h I f e
resources could st an -i l the 15 percent ‘ n - n -  n - i t i - sn - n i - n - il pre ::, i sn --’) .

In - n--n-

A n -
-
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(b) If the total deman d were to be satisfied by purchase or lease
of hunting land by public agencies , a total of 9 million
acres would be req,uired at a conceivable annual cost of $3,0d9,D-,:-b.
This is a maximum figure , assuming that no user fees are c-In -c-np- -i
or share-cropping arrangements made, and that the ent ire nc - n - n - al
will be met by additional public acq.uisition and development.
This capital outlay would be necessary even though 85 percent
of the pressure will be supported on multiple-purpose public
unit s, with a portion of the benef i ts  being inc idental and
accruing at little or no cost.

(c) Liberalization of various state hunting regulations could pro-
vide additional man days of opportunity at little or no cost to
the managing agency.

It is estimated that costs allocated to hunting to satisfy 1980 bas in
needs could range from $800,000 to $Li’.8 million annually. The iow estimate
would presume that all demands are to be sati sfie d through a combination of
planned developments and increased utilization on available private lands.
The high estimate assumes that all demands are to be sustained by newly
created public developments. These are maximum estimates and assume no user
fees or share cropping arrangements on public developments.

It is estimated that in the year 2000 these costs could be increased bi-,’
28 percent and in 2020 by 78 percent ; due principally to increased demands for
hunting .

FUTURE DEVELOF~VENT OF COln-~vI,ERCIAL FISHERY RES~ JRCES

Although the Ohio River Basin is not usually assoc-in-n-ten-i n-s-ith s ignif icant
conmiercial fishing values , a considerable potential for expanded production
exists.

The Ohio River, historically the backbone of the lisi-aes i- ’, In-as rn - -pained
at a stable level of production since 1900, in spite of c-ross p oi- .h n-n-tion in
some reaches and channelization throughout its length. Other river-an- , n-n - :tab ly
the Wabash , have dee-lined in importance while the Cumbenlann-i ann--I Kenton -n-i--n-p have
actually increased production in recent years. Re- - n - rn - u - n- dvara ‘ --s Ir, pollution
abatement hold in -c -p c for continued improvement in water ~an-n-T ity . eventual ly
allowing u t i l iza t ion  of food f i sh  presently unf i t  fo r  b an - mann -  - an r , : , n - n - n - n -n- -t -j on be-
- n - a n - i n c  of ot jn -’-n- ’t tonabl e n - n - n o r  n - s n - I f lavor c h a r a c t e r i s t i c s .  T in - c main step of i - i - n -
Ohio , wi t i -  l tn - n -  - .- - o a t i n u .n - n - a n~ ma n - - r i e r n -  of sl’n - n -’I-n -— w a t e r , navigation pools , will
remain n-ala n-a’ c -ar c- of all f - n - S - a r -  - n - ae v e l n - ap r n - -- rn - t  of the - ‘ -n - m m-- r n --ia l f i ’l n -n - - a’y roa n - -s a r -- an
of the basin. The large , tot al acreage involved , the - n - n - t a b ]  ishe -’i base of
c-xinting -ape-sat i o nn - :’n- , the poten tial for 5.’i~~~lc -  r n o v n n - m - - rat  n-f rn- c - n -  c-rn  c-ear 1~ n-’ - rn-a
pool to pool , n f l n - l  t i n - n - n -  centr ’n- l m n -n -n sat i en of ti -n -c h ab i t a t - - a l l  ‘n--on -n i- i a o n t n i r - n - a t --
to this cenatral  importance .

The se- n-or a l m n - n - b r, an d as In--ct  v i r tual ly U f l t n - a p I -” I , n - n - :r a p l a— p n - s - I - ’- r n - t i a l - — t e
meet demands for f i sh  p roduc t s - -h i -- a -  in utilization of t in --c - lakes ui-I r e n - n - - - r v e i r a n -.
A minimum of 228.000 n- ’n - -n - ln - I i t io na l  a-s-res of t i n - I s  t v-p - Ia’ n - b i t ” it ‘n-ce- re p -an-t a r n - t i - a l l ’ :
available for coinme r n - -in-al l fishing in iOn - 0 but remained , n - nn -~n - i  ii i - s e - i .  By 1 85 .

lie 
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an additional ]67,000 acres will be available . In addition to legal re-strictiomama
a maj or problem in utilization of lake and reservoir p-st-n-an-tin-ad..s h a - s  ir, their

a inherent biological and economic limitations as sn - s- u tt e red , Ira n - i -n-’i iu a i  pro-
duction units.

The key to effective utilization of the entire coirmierci-al f i sher -p  hab i t -n - i -
‘base in the Ohio Basin is coordinated management as a simap i-c- spa-ten-n. The
centrally-located , main stem, navigation pools are the bogia-al n-ore f or such
a system. Their sustained capacit ln -’ would be the a n - c - n - i n - a n --a s for  in - n - -,’n - s - s tment  inn-
modern , efficient harvesting, processing and mern -n-han tising n-c- ti - n - -a n - s .  Fr an-rn
this base, intennittent utilization of scattered lakes ‘ i a _ _ I  cc-s-c -a Iran in
accordance with their biological n-n-in--I ecoan-omi-s capacit ’ c-aol . :  be f-: -s.:ib l-c- .

Implementation would require development of harvestirn-5- en - -aIpr n -n - ean -t
spec if ically geared for lake and reservoir opes—cn-a i -an -rn - s ; p-s -rn -.’n-’she , rn-c-s n - e n - s in - -p
plants; biological studies to guide main-an-n-penn -cnn - ,-r. a sastn-ai,r a- a -I i - n - i ’ m -  tn -asic - ara l
liberalized, flexible r c-s t r ic t ions -an c o m m - n - - r n - i -n -h Cia - i -n- Io,c- . The l n - n - i ,-- ” - c - mn -’t,
economics of scale ira this comprehensive ui-n-pa - I .  ac-sn-n-i- n-i an -c -i -v -a- t i -ac n - n - t r a i l
problem— —h ow to combine the large-scale an - n - -n - : -rmal :aation an -n - -i n - n - n - fi n - n -in-a-n a - ’,- rn -n -a -s e a - a -u rn -
for present day resource development n-n-- l i - an - a n - ’e s -n -u r~ n- n- base , thrn-,i- In-a c-porn-n-c-uS-c-,
but geographic-c-ill -  an- c-at t n -n -re al.

Good rn-i an -n c -pen -mac rat of a resource that invol-an - - s di- ,”~~s- i n - , i -  sen -n - os  ~a: 
the f i she ry  of the- Ohio Basin ) r’a- - n - - ~is- .- n-n-n- en -n - r n - t m - n - I n -  ‘ ‘inn - .n- r - n - r h  ‘t i-sr.:. UnC n -n - r’ a a n - , n - i - ’  I ” .
many of the commercial f ishing r e p - n - h a i t i - n - - n - a s  i - n - r n -  s - n - a n - t I ,’: i n - , i’ ,5’ Inn - sic-may ia - c - roan of
the Ohio Basin ‘n-n” unnecessarily r n - a  t r ’ I :  t iv- ’ - an-a n -n - -,n -tm oln - n - I .  Pb-n- re In’- an -n -e l C-a- r
a f l e x i b l e  n-n -ppr o- amn- -n - in - based on n -n -c- n -m ad biologi -a a. , n- -, - ‘ n - n - an - n - n -i ,n- i n-’n - : ’ n - , n - ’n - n -. n - n - : I  ,ama . i - n - i - n -a  ‘ i - n -
of Sb-- exis t ing pattern of -an ounnesc-ial f i n - a d i r a n -n- m- -~gn-n-T - n- : i-:-n i - a :  v a i v - ” .n- :’: ~ a
i - n - c h ef that almost any farna of -n - o na-n - n - n - -, - r - ’ L n - n... :’i .  I’.I ,n - 

~ ‘a , r n - n - -  -e :,~- ,n- n - ’ h 1 ’ ,’ .aet rn - Im -wats- l
to sport n - l a - i - a i r - p .  Biological s tud ies  c -rn -n - a -s t - .n - a l ‘ n - n - -n - pc - n- ’j c-fl-: n- :S in-a -c n-n- Tn-on-ar. —

c - l sn - n - n - n -  with habitat  product ivi ty  - n - a n - n - i - - Ju t e- s i  r n - t b  n- . i r -  — - ‘ a - ’ h -n - ,  -o n - ’ ti - ’.- n-n-”n- - -a r :
of the Ohio and adjacent  basins by spec-i es -sf l i t tl e  or na ‘s-c-iaa. to t b -  :i- “ 5 ’

f i sherman const i tutes the basic pr ’n-Ia l ’--rn - . TiP - - -s-o r -vS a - - se a-v a - i r a n  L ’~ n-n - v- -n - -
population of g izzard  shad has - a r c - r n - n - n - i -  i n - c - a -  t i -n -c n - n - i ’  - n- n- i n - - a n -  ira n - c - -n - n - n - y~~ r n - a - n - : .  i-n-Ibv-c-r,
in w a t n - r m -  occupied by specie s of interest  t n - a -  aa n - - a a ’o : ’n - n - , ’ - n - . ,  c’s- - n- i - - ’ -th ’J - a n - i n - a a  an - .
s .b , n - - - c l n - a en t  stunting of prolif ic  sp ies m n - n-ac-c’- pI n - n - sn - a , u r n - n -  n-say r
dr -a n -n - t i c  reduction of numbers. Gone n -po i ’ta - rn cna n - a , , l ,m o na n - n -e a’ n -,n- r i t i  n - n -ma ‘ :‘f i c i a l a n
air ’- tn - ”p i r n -n i in g  to recognize a properly regulate I c- mmer-n - in -a i  n - is - In - c - rn - n-nay
c - s € n - f u l  f o r  a t al c -nc - en - i  approach to t in -i s  p r a ’L i - ,m  - n- n -. is an - c t -Jc-~~an- h’n - n - n - - ’ an - tn - n -I t n-n -a
sp-n -n t f i she r i e s .

Ann - n - n - i - p a n - e s  of pro jec ted  needs for  sp a-n t  Cl n - . in - i 1 p In -c - t i - .l s  s-n - ia n - n - n -’t i an - - l i e - c - t n - - an
that  qual i t - ,- of f ishing opportunity mn-i s- be a t’n - a n-’ t -:a-  In - n - ian -fl ‘a- s - n - i  ‘ i n - n - n - -  n - -n - n -n-a n - i ran - .
The qun - - st i on  of q-n--n -il i ty is often d on-n -el ;,’ t i ed  to In - n - n - I n - a n - h - u ,  - f i s h  P- h a - n - i n - n - tn -
in, certain of the basins aquat ic-  In - c - i -  i tat . With  son -ma .- a n - s a - iir . ’ i - i c - r n -  of ba-t i - a
program s , meeting the needs of t i n - n - n -  c orn-ann-n-n- - r n - ’ial :‘i,s }n - cn - ry n- - n- - s o a r ’ - cool-i be rn --fit
q-n- - n l i t’,- and , in e f fec t , increase sport f i sh i nc -  o p o - a - r ’t - i a a i t y .

P101 proper management ann - I developm- m t . ti -a’ n-c- - t in - n - n - n - i - a - i - ‘ n -” - ‘ n-’ n - c - -n - t i a r a
potential of 311 million pounds annually aimi n-,,ul i n - an - n - n - ’  than sn-c-ct tIn--.n- In - - n - - a j n n - - ’ t ’a - d
demand for inland freshwater f ish produ- ’ t n -  (n-.’xcIL u :i’s- - -a-f t i n - n - n - i -  s’a~ p - l i --  I ‘I a a
the Gre —n - S Lakes )  generated by the i n - n - o n- i - n - n -c - t n - -  I Ian -an - - n - a n - m n - - n - p o D - n - t I c - n a n - a -  v i t a c - In t i n -n - -

n- n-
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Ohio Basin. This does not include the production Iran-srement of smaller boDies
of water under 1,000 acres in size . This 32 mibl ia-r ,  pounds  appears s o l ’f ic - ien t
to meet projected demands and any reasonable increases -avc-r urn- i n-ibo’s-e these
projections that may be brought about b;n-’ technological c-rn-a marketirn-g advances.

~Thile it is not possible to forecast future n -n -, n - n a a n - n - r n - n - s  exact l y,  it ian
expected that current high prices will increase mussel harvesting to levels
approaching those of the 1920’s. Unlike the commercial fin-fish resource ,
future commercial shellfish production in the Ohio Ban-in is more hikn-:ll: to
be a function of limited supply rath er than demand. The f uture of this
industry will, in large measure, depend on the implementat ion of as yet
embryonic re search and development programs des igned to provide soun d
scientific data upon which management programs can b-c- rn-tructur-: ’I.

Pre-impoundment surve ’,- an on the Wabash and White Rivers  ‘-n--n-old b-c- jp-n- n--tin-u-
larly useful in y ield ing  t n - s i c  ir n - l ’orra n - -n - ct Is m’n- upon win- i ‘i-a to pr -srerh y j u ig e
post-impoundment pr- n - sbl e— lb-a Indian-a Department of i- iat an -rn -~i Re- son -r n - n - n - s is
considering ini t ia t ion n-I ’ s t ud i e s  on i t s  rn - n - unma n - n -b resources n-n i -er  Public Law
88-309, “ The Commercial Fisheries Research ann-i Deve lan -ament Act ” .

Basic information concerning the spread of dorbi cula,  pollution -n - f C c-n - n - t a -,
life history and ecological factors  is lacking. Ins t i tu t ions  with special
competence such -n-n- s the Mollusk Division, Muse-urn of Zoology, Un iversity of
Michigan , have made significant contributions; but much mn-ore is rn-- , - edej. There
are , presently, no known controls for this organism.

In summary, the freshwater mussel has heretofore been SS-n i -sai of those
natural resources which are of interest  primarily to a small to-al p of sc ic-nt is ts
and a relatively obscure industry. Without the benefit of appropriate social
concern and/or si~~’iificant economic value s , the n-s- e n-i for effective management
bee-arc-es apparent only after i--h n- fact of impairment or ie -n - -l l ct i -an . i-It is ln-epn - - I
that an increased public and professional awareness of this  valuable ann-i
unique resource will provide the impetus for initiating the inve stigations
necessary for such effective management .

General Cost Estimates - Conmn-ercial Fisheries Program

Realization of the projected 9.9 million pounds of c- o n - n m - s n - s i n - h  f i r - a
demand by 1980 can be achieved b— , utilization of t } n - n -.a thn - - ’- rn -  e n - n - i a n t i n c  In-n-n-vcll c- n-’-
ments. No additional reservoir acreage other than that currently in n-n -aa ai -aa -ri :en-
status will be required to meet foreseeable dem on -a-as in 20111 .

Il~~velo~~nent of the reservoir  f i s h - s n- l o s  ‘-a- ill  be Iur~p ’- i ’ . ’ a f u a n - n - n - - t l s n ,  -n - f

technology and gear research and the in n - tegrat ior .  of’ n - - s - n - rn - m n - - r e i n - n -I ft,n-h ’ n e :
into present reservoir  f i s i n - n - n - r ; :  man- n-gem- - rn -a’- p r Ogr -n - a -a n - : .  }Ts n- - -n - -c -v er . t In - ’,n- n - ’e n-n -se

several opportunities for In-n-ri -mn’-a r,timn-g l i P  I n - i - I l l  I s n -n -n - t io n  b :  sn - a - -I, an-n- i-ho a . ‘ -n - an
p re— n - s --s n c n - t r --n - c - t i on  n - n - l e n -n -ring of n - a e t n i r , a  n-n-rn- - tr - n - , a - l i n n -’- - n - r e - a n - n -  ‘ a m ,  : b ’,’ n - -e r i c -  - I’’
-I r” n- n-n--- l owns - i n - r i n g ,  re n - - - a v -,n - n -Is  open- ’ati , - n ,. in c-n- t i- n-c ‘n- n- p i t  - ‘ n - n -  ieit’,n- c - n -’ t h e - z n -
fe ’n - tn - a re n  will var’: with each a - c - n - n - n - n - c t, no - - i n-n -n - - an - - n - a n ,  - .a-:’ i-h’ In’  - -n - n - i - m n -  n-n -rn- i i n - - mc - ~~,

as a Ca ir n - - ‘ i cr ,  of rn - n - n - c l ing n - n - r n - n -- n - n - n - ,  n-n- n -j a n - I n - c -  m n - - n - an-n- n - i - t i n -  - n -ma : :  ‘‘ b~~
’ ’ n- ’ - n - f  ‘ n - - ’ , ’ ,,r’n- ‘ a .
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The river f i s h e r ie s  i -n - a - t n - a - n t i m a t  ian pre n - a-n - :n - t i y  h r - i - S- i n- by pollution , particu-
larly the various chem ical n -n - om n - ta i r a n -’Ln n - n- ,a’,t s mn -n- r n - n - i - u -a - i n n - p  n - C f — n - I  avcr - : i -a arn - act -n -r is t ics
in food fish. It is n-,’xpected that pollution n - m orn - n - n - r n - i ,  or abate-me-nit man- -~’a-ure s
unde r the Wate r Qu-a lit ’, - Act of 1965 will contribute to en--n -Se-n i-in c the .i- Ln--ant-ity
and qu -~lity of c n-anr n-w -r- ’ia l S i a n - I n - n - -  ry ha t- i tu t  in the- basin ’ s n- ’ivers.

i - -1n -a int a ini n g and in -n - rea a ’- im n - g the supply of ±‘ r c an - i -n - wa te r  mussels  t n - n -  meet
exp n - r t  he -rn- n-n n - s and pr - n - a - c -  rvcn- tin- c- economic c unt r u i -.n- .a ’aic’r n - of thI n - n -  Ira i - n - a n-. ry to h an -a -a l
c orn-sc-unities will depend an-n the acqu i s i t i n -n -n of baa - i -n -  krn -u w lc -n -age of t ic -n - -,‘u a ’ion - in -n -
environmental  factors inf luencing Sia n - n- n-n -np-n - rn - Ian -rn. Not c-non - in-h IS n- niO’ n of ti-a- : —

factors at this time to quantify the poss ible b e n e fit s  n-sr n - n - a - v e r s e  -af l ’ ec -Sr
result ing from w a t e r  resource develo’pmerat projen - :: a- .

SUm-P-hAR T Al-h- CCi -hIJJJsI oNS

General

The Ohio River Basin Review of I—a-n-rn -n -n-na: was -iotin-orl :-- ,i ba- - n- rn - n - - s - n - i n - n - S l a m ,
adopted M-g, - 1( , 1955 ‘by n-,hn-n- .Iotmn-rnittee -am , Public Pan -k :  -of ‘On -n - - J m , i a . 
Senate . This resolution requested a rn-view of prior n- - - - p n - n - r - n - as on ti-ac- Ohio Ri.a’-sr
with a view to determining whether ann -- modif ica t ion  of tin -a-- - ‘ - n - a n - p r - n - a n - -  m n - a n - I - s e  j - ~n - sn - a a
for flood control and other purposes in the Ohio River  i - n - n - n - s in  was n- n - v i s a n - - e.
The original scope of the investigation wan-s changed in 19’ fr-n-rn- a rn - v i e - v on-’
reports to a Ty’pe 1, Comprehensive Basin Survey.

The extent of the area under study c- orn p ni an -n --s ti n - n - n - Ohio in-ion - a’ D - n - n - n - n - I r ,.
exclusive of the Tennessee River Basin, and covers ita ,En-n - , aO of t i - a n - n -
square miles of the entire basin , or 5. b percent of tb-c- n-n - c-nit’ r n - n - I nn - -. u: c-a-n-n-- , of
the United States.

The 20 million persons living in the study area , generally, are locate
along a northeast-southwest axis through the basin; they reprerera t 10 percent
of the 1960 national population.

Stat’ r,s of Fish and Wildlife Resources - 1960

Sport Fishing and Hunting

Basin fishing habitat was provided by 1-i’6,000 miles of a— t n --a n - an - and 591.000
acres of ponded water consisting of 19 percent farm po rn-i:, 75 p n- - n- n -ma t ln-n-sg’a-r
impoundments and six percent natural lakes. - n-

Most cold-water streams and ponds capable of producing n - n - c n-n - a s t - n - im a i r n - c -
trout fishing are located in the ridge section of the Ohio Basin’s —I j n -p ah ’n -c -h i ar
Region .

The balance of Appalachian Region streams and upland n - o r t l c - n -r ’n - s  of other
basin stream s usually contain smalimouth bass - sucker environ ments. - a - i n - i - n-
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fishable populat ions of walleye , northern pike , ‘ian- J n -n -n -u n- n - -  u n-rage present in - n -
some areas.

Major tributary rivers and lover reaches of p,,,at-n-ao n-n-n-i lowlarn-n- st-ne -n-ni:
are usually inhabite d by specie s of fI:i-’n- ‘- - ‘in -ic-h , i- h o c - n --ha n - b- ‘n - n - nat  on - ’ a n - - n - p r -n - - : ’ -  a
habitat , are less desirable to sport fishermen .

Most ponded w an - ter n - n -  in ti-n - n - tn - n - s in - i  are peniodi n- -illa-’ sto- -I n - ’,-i ‘n - n - l i- in- pan f ish ,
bass , perch , ann - at t’ish , } n - n -n-1lh~ad, wah in-n -y n- n- , n-n-rio oc-.- a n - n - i- -a a - ihiy w i t s,  t rout , nor thern
pike , and muskellunge .

Pollution in its marr y CaIr n -an -a ( a n - n - I a  mine d r ’ n - i n a n - n - n -  , n-ip rIcultn -n-r’n -al , i n ’ iu ,n -t r i an -h
and municipal) is a serious limiting f actor to fin- i - n - -n - a - ic -ma in :raaan-I,n- of the
bas in ’s s:r e ’ n - r an - n - n - and some of its porn-den-I ‘n-sn -n - t s r .

Of the 93.3 million acres of -otn - ’i i t i n - iI h u n t l m n - n-- i - a n -i- i -t a t  ‘ n-o lin -i i~~ in I a-n- to ,
56 percent n--an-n- desin-a r an - te  a as n- -n- n-’rn-n- — ‘ n-ann-s hal it-at , 11,- pe r- n - an - a : :c n-’ - a-  n - n - -n - - - i-a n - n - a lt-at ,
c-nd one p-a n -r n -n - c - rut watt er for l  ha t i ta t .

‘The bobwhite qua il I n - n -  ti -- n - -n - v- -an t  aburn - - i -ant  an-ma I nan -c-at n-n - m n -t c , a  n - T ’,Iima ’ b in - - n- -- -l i- I n - n - i n ,
the i- -n-sin ; it is dis t r ibute  i i-hr- s-n-n-gin-out the m n --j D or ’ i ’ - z  of tn- c- ’ t n- i , hn - . n- s Cern -i - sal
Lowland an-i Interior Pl c - t n - - n - n - n -  Regions.

The ring-rae-eke-I pin-en-n-san-nt is hunted in all i - n - -n - i -  tn - n --c- of ti n-n - an - ba ,  - i r ’a ’ s :t-aD, - n - s .
It is rare to ma - I - - ra te  in natural  abundance. Some pheasant i n -ua t ir a g  is an - a - i - n - pc - r i - c -i
by t n - l c d  re le ’n -n - n - e s  In n- n - o rn -. n- n - n - n - n - t I o n  wIth intensive mann-n-p- n-n-n- - rn - a proce n - -or es  a-n I au lh i c
hunt ing  area:.

Cottontail r abbits and squirrels rank first or sec-an -a as huntable small
game mammals in all states within tb-n- basin .

The w r it e - S a i l e d  deer is the only big game mazmnal h an-ate I in. all b a s i n - n -
sta tes;  the-I : reach greatest n-Pc -un-darn -ce in the nor theastern  por t ion a - f t i-ac b c - n - - in - n -.

Major duck or goose hunting areas lying in or just outside of i-he basimn-
-ire the lake maIn e marshes; the Wabash and Ohio River loa’lan-dn-a in soutian--nn
Illinois, Indiana, and northwestern Kentucky , and ti -_n - _ a  P~nnatuning am- -n -a on the
Pennsylvania-Ohio border.

The mourning d ove , a migratory , u plam’u ’l -i-n-asn - - l a - i r a , sustaIn’ ,” an - i n - n - - ’n -j tl e
basin hunting effort . The only t ’ n - r i r n -  states not h-n-wing n-n- Dove season arc
Ohio , New York and Indiana, although they han-v a-iequatc r e s i - i n - - r a n -. -n-an-a i rn-n- i n - a - s n - n - t a - r I’
populations.

In 1960, ‘n-v-n-Il-able fishing in-abit at was use D at mean basin ran-i-- s -n - n -f J~~n- ,a-

n-~ngler ‘h~ an per :trc-am n-nI l-n - , ‘1 anpi n--r ‘ia n - an - per in -rr - - ’- - a n n- n - n - a  mn - S  acre , 1 I n - anch er
Ia’,-: per n at -n - a -- n - b — I - n - - n - - - n - n - c rc -  and 1-~7’ ang ler 3-n-ps per n - - n- mn- — s - n - n a n- n-i ’m - .

Potential  hunt ,Ir ag —a -p-p n --n -r t u n i t y  wan - - r n - ’ p r e a n n - n - n - n t - n - a n  h :  t in - - a  C s - l i - n - arm ing n - sn -n - an
ba sin r -’i t n-~: : f’ -n- n- ran - —-~ - amaa n - - I n - i - -  ‘ n- n- — a . Ian- O Ia n - n - tn -t a - r — n -’tay . pc-- n an -n -m a - . a ’ -a ” - a - i - — n - n - am- ’-
habi tat - 0.26 hun~ - - r - - a - n-p ;’ r n - n  an -n - - re ‘n -n - n - i ~a n - t - ’ r n -” on -n -’i h au i n - i t o n -  - 0.02 I’a - an - an - t - -m - da n-ys
per n -i n - rn - - .
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Approximately ‘c - a n - - an -n - i lh ion bas in  -n - an - p lc - rn - a  f i n - n - n - i n - - - n -’ i . 9 n - -  n - a n - l i h i c - n  In - i p n-n - .
expend ing ~43 percent n -n - a t i - n - in  effc rt,s -a -rn - t an -n - n n- c - rn -  i--n-n--n -n -nt : , 3”) in--.- rn - ’ -~mn - ’t - ,n-r, .n - t  a-n -a n-i ra , : ,
2-4 p c -rn - n - en S on fan- rn p-n - an - rn - dan and t i n -ne c -  p er a -c -r ,t on r. -n-t n - n - a’- n- n -h n - n - - n - -  ‘ n - . P u n - - l i  n - i - n -  rn - a
in the tn- -n- a - n - i n  sn -a t n - i a n -  3n percent of the la n-n-S-n-h fiai ing n- ’ :’ - n - - a .

A t - n - u t  - .3  r n - a t l h i n - n - r ,  i- - an n-, hunte r n - - ’n-n - -,r e  rn - f i n - n - -ai a-h .7 n - n - I l l  11 n - r n - n - -n - n - a -  i n n -  1
Farm game n - r n - - 1  f” n-rc--~~t pan - n -n - n -n- - each n - - n- n - c a l v e  a r iver 5 In - n - a- - - -n - I. -:1 1- n - --  e ff - .n - n - -t - , -n-n-a d
waterfowl pr-n-wi the nn -n -r a: ’n - I n i n g  On e pers n -n -m n -t c-f -- -c -~ c-I i a -n -a. : In - ,,- : e n - ’: n - a-a . Pan- n-n - Il - -

hunting areas sn -n - t i s f l -.n - a i -  only sll giatJg: over thr-’n- p e r - n - - n -- r n-. -n- s- f a n - n - - ’ a sa n - I , ‘n- _ n -  I r a
pressure .

An ‘n-nal~- :is on-’ i~~ - 2 c -p -n -n - S fI s i , lma g, ‘ n -ma - I i n - n - n - a , t  i n ,  rn -c - n - n - ‘r - - - S an - rn - -a ‘ . r - ,- ’n - a -  rn - s
for the sc-i-n--basins of the 11 states locate ,i i ra  n - n - ia - C- i - n - I  - - I - i a n - n - a l i - n - s i an -  - n - s- n - mn-re -
sented in the report .

The 19n-i n-’) opportunity to hunt -n - s f i sh , a .n - n- - n - n - - m n -  an -re-a by n - n - n - n - n -a l l - ‘- h - i n - n- i n - a n - n - I t a c’a .
was f requent ly  located f -n - n - ’ from basin populati n - an - c - n -- rn- I a n - - , , ‘ n - n - a  an-- n-a- -n-a s n - a ’ S

habitat was often -its - ni--I. It wan - m n - f u r the r  det n-~, , n - a l a n - - ’  a :i-an-n-t l i - n - -:  In- c’”a ’aI n - , of
f i sh ing  c-ma d }n-n-:r~tirn-g h-’n-Jan -ia,,n-t are more 1mm - a n - -  C- n-r at t n - a - n - a ,  a - n - - n - n a n -  h i - I ,- ifl a - , n - t - ’ r n -n - a ln a i a , n - s
utilization.

Commercial Fis h i an -g

The Ohio Basin has supported an average unma n--n-I c - -,mrmes-,’ i n - n-l fisi-aina ’

ductIon that has remained roughly constant in pc-n -u n - - ian - a -n - n - i n - a-n - -- ti n - -n - - turn of ti-n-’:
century, although the value has ie- n - l i a ’n - - ’ n - i  in r e - c - - n t  ~:~ ‘ -~n - ’ an- .

This production has come h a r p - c -h p  Ca- -n - rn - a Si -an - : n c- ira an - t a - rn - n - Ohio P1w- r . pr ima ‘~~ D’iI I :
the lower third.

In 1960, the Ohio Basin sup’plie n- - n-s’n-p r’ n -n -n -xin n- -it c-ly ‘n-i p— a r- n - n - n - an - S a: ’ t in - - n -cnn -n-rn -i-
for inland fish (exclusive of that t n - n - n - - i a - n --c - I h :  ‘i n - c- r-:- n- n- La n -mn - - -:) e s - t i - n - n - s n - a - -n- Sn
originate in the basin.

The 19t h commerci- n -I catch was ps-a in - i n- -c C n - c - a n - n - n - p -n - i- - c - ma :  o f t i- a-,, ia n - n - Ci t-n - n -.
estimated to be p n -n -t e rn - S  n- n- a i im’ - - n -v -n - i l -P a I c -  . i n - , ’ l i n- - a i n n - p  T n - I n - n - n - an-n- -a-- -  in -n -a - ,- - t n - an -  n - n - - a r t s  ( l . 3 D C
an-n-ares or mn-s-c- ’ in size), I -n - n s r - a - l i ,, - ti - -n - , .

The primary f a n - n - t o n -n- ’- - ‘ v - - n -  t ’a n - ’ -  - n - ma ’ i n - - -- b a n - I n - n -  b r  I n n - pl an - n -- a n - t n - n - n - n - n - n -  ‘n - i - n - n -  1 in n- ia-
in-n -v—i r a- tn - a n n - n - i t -n- ’ n-ti ) mn - - n-C -a n -n , n - I ’ t ’ a -  -n -v-n-il -n -b in - s i - s n -  ‘s - a  ian -n-v-a- in - c - - rn - - - - n-~ ‘ n - I- - ‘n- m n - i
l eg - I .

In t i - c - ’  n-~~)J n- i ’ 5 - n - rn -  a n - n - n - n - i  I ’i n -  p . r - i -  m , n - a  -n - -n - ’ t n - c - - t n - n - i r a . n-a- n -ite m i-- n- - n - i - li - n - ’  -n - i n - n-
h - n- -n-re also n--s- n- ri ‘a n - - n - - - i- r — an - s, .r n - - n- - a -r  In - ,  i-is’ a ‘n- c-r in -a s ia ,  -

irn - t i n - n- - I r n-n - - r- n - mn -  of ‘ I n - n - h a . ’ i n  . -n- - n - a n - ’  r i a n - n - i  a - a pe n n - n -n -  n - ’ n - h 11: is p - , ‘ ‘ _ n - - n - l i - i a
l i t t le  i n - I l - n - - u t  h-a - n- a _ - n-

n- I I - - i n - n - n ,  i n - n - n -’ n - n - :’ : ’ ‘ - n - n - i  n - n - i c  a - ‘ - ‘ i - a l  C l  i n - -  - to  n - n - n ’
s I g n - i  I n- - n - i n n - I  I -  n - n - n - - n - - c - .

~
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Environmental changes in aquatic habitat in the n-n--ic -ira 5i-n-n-n- n-n- U~a l O  c-an--i
tr ibutar ies apparently haivc- influenced species c - - n - mnp- n - n - n - i t io r n -  of t i - i n -  ‘rn- n-c-an -n- -
lations which in turn rn -n-n-ve been reflected In - u the c -an-sn-onen -- n- ’ i,al c- n - C ‘ i - n - .  lc - n - .-n - - n - ’.’n - n - r ,
none of t i - n - n - a  major species inn -  the h i s t c - n i n - n - an-,t IL , cc - S c - i -n -  a c - n -- n - n - n - n - -n - i  i a a ’ :n -n- n - been Imn - :’ l u - n - r n -cc I
in this manner.

Since the earlln-- part of this n-n--s-ntury, the Ohio Basin i,aa a’. L - - -c -na -n-n -n - impontn-n-r.t
source of n-n-upp ll - - fo r fre si- ’. ’c-an - I. --n - r  rau n-a :sel shells used in-i the n- -a - u n - n - n - n - f a n - n - t u r n -.- - n-n--
pear l b u t t o n s .  n-) au r l n n - n - n -  the In-en-n-k years of p r - s - - ’I n - n - - t i  n - n - ma be taa - -,n - - e a n -  l i P  n - n - rn - n - n - 10111’ ,
the Ohio B -n - n -n - i r a suppl In -” .i approximately one-thi rd  n -n - C t n - ne  i - - n - i - - an-i  U r n - i n - a -  a n -L an - tn - n -s
catch. F01II n-n-aiian-g ‘tn-’unl-d ”I n- n - n-’ I , production - n - e - -1ln n -n - .n- n-n- n-n- otl’n - - c - r rn -a .- . - ‘n- - r I - -.. -

replaced shells ir~ the ma- n - n - un - fan -m t - n - r e  -n-f pear) buttons ‘n-n-i n-i: sn -n - n- - i -  -n - n - n-. c a n - -n-n-
mental  r n - c- -tars -and excessive t an -n - r v n -n -n - a t in g -~n- lver :-n- l-/ a f fc - - n -.’ t e-i  ‘beds in-a r n - i n - n - n .m are-n- n-a .

I tm p un t i l  the mi ddle 1950’ :, demand for  m uss-n- h. sin-c-Lan ‘-n-as sr n -n - l a l h i n - n - e . 1  ‘n-rn- n-
production in the n-Tn-i-n-jo Fa n - n - n - an - lan - an-we i-an--n--n--i. less ti -n -an 10 per- n -n -r , t -of t i - n - c pea-?. i-n- i’s’-
da n - n -,n -t lon I :e -a n - ra n - . Tn - in c - c  th-at t Im -n -n -. - , new ic-r n-an-n-n-i: for  shells n- .r - -n-ted in -I , - I - i - n - n -- -
Japanese . cuitus-.- ’n-—pearl lrn-Dustrv in-ave s - r n -n- ’ a. t ë ’,i i’en-a n - - n - -,n - n -- - D I n - n - t n - -n - sn - st  Ian - ti-n-n -s
n - na n - :’n -sel resources of the ‘a.-n - is - ; l r, w I t h  l9a 3 i - n - r i - n - n - n -  per ton - a  b - n - i n - n - p  the h ighes t  on
re- c- -n - r d .

I
i- n- n - t u n e  Demand for FIsh ann - n - Wildl i fe  Resources - 1980 n-n- n .j c-i tO

SparS Fishing and Hunting

Procedures for pro ,~n -- n-’n -t ing fu tu re  basin h u n t i n g  an ,i sport f i sh ing  g m - a n - a n :
demands , net needs , and par t i c ipa t Ion  arc- presented . an -n - - , -n - . t l  as pr  -- ,‘e i-ain - ’n- - s
for projecting future populations in the b a n - i n - n -.

?ro~ ected license sales ‘ar-s conan -- n-I Ic-re I an-a ti-a-c- ‘best in - f i n - -n -t n -n -s -a-f future
sport fishing n - n - rn - i  hn -a,n t ina l ‘I n -an - an - -in i:. Present license sale: ( a n - a n - a ” a n - i ’n - m a n - - n - n - n . ts)  In-,
the Ohio Rive r Basin -are closely re l at n - - ’n - l  to the urban- r an -un-I a - ln - a ma : - t e m of
the population and the -n- n -ares n-sf opportunity in c-n -i n- a-In- of ti - a n - - 4 -- n - i-n-~,n- in - - -n - l ’- n - g i - ’n- , l ;: I -

delineated sub—bas ins .  l i e - n - r u n - - c  n - n --al-: pn-- n-~- , n- n- --n-tIons . ti-an-c-sen - c - a - c -, ~ern-: ba :-n-n - ,a ar .
these two f u n -n - t a r ’ ,

Angler ann- }au,rn - l’ n- r an- n ’n - an - n - n - n - n -h )n - ’i r” tn - L - i p - it ion tin -  t n - n - - Ohm-a- Ri-san-n Ba: Inn- - ‘c- a - a - - I n - : -  a
with available i - n - a t i t n - n - t, in-u i- n-n -ni , i - an - n - rn - t n - r~ nart i c--Ic-n-n -si- n-rn - ‘n- n-n-a -: r n - i - n - t n- - i-n -) t in - a ,  n - n - a -t n -- n-rn--
r n - a n - - a l  n - n - n - n -n - n -nr c -s i t  loa n- of n- -s c - c i a  s-n-i-a—i - n -aa , a j m n - .

Future a-ama ss n - n - - n - n - n - - n - n -  a f o r  a- ’i-’- -n -~~ l ’ i s i - n - 3 , m a n - a  is n - s i, t n - n - i n - I  - - a ta-a- i-n - - n- n- - a .  - n- , ,s- i- ’,
~t

cent by )n -~~3n-) . 88 p a - a - c e n t  t n - n -’ 2000. n-n-n i 138 i - c - c - r n - c a n -’. by .1-0, 0 . - :n -n ---c - n - ’  t i -n -c  1 --
‘ n - n -’ tu,al in -a .’; Ir a n -n - an - n - a.

Projected pr - a ss  hun t i a n - n -’ In - - an - n - n - a nn - In-- w :  ~1 inc c- -an -se 18 p- ’ rc-- - ’ r n - t  bIn- 1 - e1 . , 23
percent by 2000 ‘an-I ~~~ p e r - a - - r a t i - n - n -  - 1, , ov -n -r tn - n - n - - I ic-n -I ,‘ n - -  ‘ twil tn - - u n - - h a n -  an - s n - n - a.

I n--spite mn - -n - n ,  c-f’ the i - -rn - s - n - an - t n - Ia - i - air - n - a I n - - a n - a c - n - I  being mn-s t b-s f n - n -t -n -rn - - n - n - a n - i  ‘ a n -
development ~ r n - )~~n-” Ln - n - i n - n - , ti-n-ere will be s i n - n -n n -n - f i c a n t  n - r n - i c - i n -n - I  in- n - a  nee-d s tn- sr -a-i n- I t  I s - i -al
f i sh ing opport uni ty pm - n- . ected in 25 sub-basins by J don-D -c-rn- i n- li , of the ~n - i -n-
sub-basins by 2010. Unfulfilled basimn - needs are e a n - t i n - n -, ’n - t- a i - n -  n -n -ppm-n - a n - - n - h -

‘ . 1
million angler a l a n - n -n - s by 1980 and 11.8 million angler - I n - n - I n --s by 201-0 .
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Projected sub-basin needs n ui p i - a t  be best sat isfied may u sing  -.n -om b i r u a t l  n - rn -s
of the following remedial actions: (a) n-n-rn-n -n-n -Sing ponies  ‘-r aters ‘by various
private, munic ipal , c -n -n -n - mn - tI - , state c-rn- I Federal ag- -mn - -a- i - a - c ;  (b )  Imsi, roving ‘c an - a-n - r
quality by curbing pollution , in all C - ’rm n- - ; (c) n-n-r n--n-r i n - I ma g c-n - ; -,n-itable a s - -an - i n n - c -
of ua n-n-n- on -available van -te a ’s ; (n -I ) n-ch , ”,l . I, I t n -,n - t i r a ,I c-n rc- s_ ‘n-~ n - n - , tn -’,5’ i . n - n - I r n -p wrn - n - t n - ; r n -n-,
that are now producing bc-in-c t i - n - c - i n  p - n - n - c - a - an - : i c - l; ( e )  n-n - n- i -n - i n - n - i t l - a .- n ,  a s - ’ n-n- n - n - l i - i - s - a n - c - I
public access to quality f ish iaa ’a wait - .-’r s ;  ( f )  p ran -  i-a -n t c - rn - n - n in-n-n-n -a- - n - i a t -c -  plc-nan-alan -in-a
f or the future ; (g) av . n - I i l m ’n - n - n- the l e g a n - - a n -  n - n - n - n - I-n - mu -n-f - ‘ - :1-n- t im -p  n - l a n -i - n - c - n -n-- n - n - n - n - i t c - t
through unwise physical n -n - lic -nn -] a ’s; an-n . i ( h )  pro ’.’i n - i r ,p C’n- ‘ n -- s .  c - i n - m n - n -n -a -pt a re sn -n -n -n - r - : in - .
which would produce b c - t a t - - s  f i shery  rn - n - r n - c - g u n - n - E n - n - a l  n u n - In - n - .  ‘ n - I S .

Considerable unsa t i s f i ed  needs f or more i-un-rn-tim -p -atap-an-stunity, -n -b c-sc that
met by fu ture  habitat development p r -n -n - rams , are pro ,;- n-n - c t c -  - i n - a  98 sn - b -ba s in - a n - n -
by 1980. Unfulfilled basin needs am-. - eantirnat -a- ,i i-c-- c - an - a - n - n - n -n i:  to 3. 1-n- n -al lIs - Ic -n
hunter days by 1980 n-n- ru-_ i 5.1 million b I n - “ 11. 9.

Possible remn-a -ii n-n-l sn - n - - e n - a n - r n - n - n - n -  to n-n -n - n - n - u n- ’ ..t-~s-s- h a n - n - t - - r  .. n- :c - a: a _ c - :  (a) ;s-~z’- n- (
intensive m n - ran - n - ga - n - an - -n- rn -S of segments -c-f t in -c n-i-n --lain - n- -n-n- n-i n- n- ~~‘,n - L l i - ,’ — n - c - , n - t i n n -n - n- lan -a n - a ;  ( U )
introduction of pran-mi an-ing - ‘-x-o tia- span- -I-- n - ’. to ‘bolster exi. n - a in -n -p pc-rn-: ‘s - n - ’ ‘- 1st
populations; (c) open-u n-n- - n - -i n - I  n - i - a - mn - a n - I  i n -u n - n- i a l n - g lan -n -as  to p-c-in- laI n- n - n - s e  thn - --aa - n- ain -
pan - rn- han-n-n-n- , lease or e’ - a e a n - a e a a a, ; (n -i )  r- laxaa,a i -sn - aa of 0-sc- a’l~’ - - i - m m -: - -  ;t  i n - , n - , t i n - n - n -’n-
r e gn -al a t i o n s  a: to seasons, bag, or an pn -’ -s i n - : a ’  to h - s m ’ , n-n- n - n - n -  i - n - c - n - . ’ . ’. a’ i c - n - r a. i n - i , aa ’ n- Ia I .n -a~~
(e pr -n - -I-n -n -at and ira’n -n-ii -an -te p1-ann - am p f -n - n - - t in - - c -  f - n - S c -r n -; -in - n- ( t )  n-s-- i- a n - - i  n - i n - a s -, f an - a - c - :.
through research , which would i n - s -n - n - n - s  ‘ n -n - ’- bet ter  - -a ll ui ifn - n - n - n - a n n -’ c -n -n -c- -m ’.t t a - a - I n - n - n - I  j~. - n - n - .

Priori t ies  for  fulf i l l ing m a- ‘i n-’ f-n - t n -r u  ban - s inn - taunt  in - n -p n - n - a n - a an y a--m~ n- ’I :n - ’. aIr. - .1 ’
needs are represnted in Table tn - n- . i.olum-n-rn-: 11 and .?0.

To provide public f ishing -n-pp -or t ;n -rn -it~’ i -o r i- in - _ n - n - nee-i na n - n - n -- n - - e n - a t e - a -  tn -n - - c - n - n - n - I s i -
in the basin in 1980 could involve e n - n - t I m - an - n - t a d  am , ma n - a I i  e n--n-per n - l i -usc --s be- t n - - a - - e n - ,
ltl i , lOO ,000 to $3,900 ,000 .

To provide su f f i c i en t  basin i- in -r ating habitat to a - n - n - .n-tai nn - the l ’n-L yr c-j -: ,n - t - . - ,I

needs could involve annual e x pe l - n - n - n - a n - n -  b c - tn --n -a-en ~l- d9-i , OOO n - ma d n-~-n- ,BOO ,0-0O .

ll’n-r a rner .n-ia i  i 1n- in -n -p

Future demand for inland fish (excln-sivn-” of th an -S pro In-a- -s ’s -n-I in Sin - n - c-at
Lakes)  is estimate-I  to total 11n - . 2  mn iLi om n -  pounds in l t3 ,, or ~

n-
~c-n- pen-’a’ n - an - : -of

the potential harvest the basin n-n- n - n - n - n - l i  san-pp I In - - , even n- -.l i - i - a n - a - u t  i a -t I .  -
- in-p an -i - a c

smaller bodies of water. This -in -an n-a n is u-a s-en- I -a-n a u a ’ n -n- n -, i e - ’t -n -  I ii per-n -en-at
increase in p- ’ n - r  capita con sumption of edihi n - ’ an- ma t in, n - an - st - a n - I h CLam --n-n-rn-: pro- in-act :
by 1980.

The con -an -mn - sc - i— n -] fi sh ing  p c -t e n t h -n-Il or ’ the D i n - I s  T i n - n - s i an -  I s  c-ap abl: of n - ne --ti n - a n - n -
the projecte-i demand plus any in-’rn-n-m -’a.t ’n-l n - n - -rn- n -ma : tin-at m n-un n-n-’ ,- “ - -n - n - s - n-;a a n- ’an- ly s-’ a-i-n-i-
seen for 1980 and 1 010.

Nei t n - n - -’ - m  realization of p r- s-j n-n - n - - n - t- ’ : n - I c-man I mn - n-c - ‘ a t t a i n ing Lan -” n- n - n - li

c om mm n - en -rl n -ai f ish e ry  production p o t -n -n i - I c - i  s-C Ohio - - n - n - s i n ’, t n - ’ n - n -, it ’n - t  n - n - ill c -a--n-n-n--.’ -a- n-n- c-n-i.
w i t h o u t  e x ten s iv e  m-n -r l e rn iza t io rn -  of harvesting , p r o c a s s i m an -  - u.n a sn- an -re- - n - inn - n -
techniques an n - I  organizat i . - ’n - r ’a .  E x I s t  tra p pr oc - s -n -rn:  of i t -  ti- n - r n - - n - ’ , of ‘ sn-na n-n- s’c-i ’n-l
F i s he r i n - n - a -, a ’ n-n I Ot a-at e  agencie s hav e ma- c ’ ln - r , u -n -r c - s S  i n- n - i -  is n - i a - n - a n -n - t i n - n -n in-n- n -a t n-rn - n - n - ‘n - ,

remains to be done .
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F-n-il realin-a -a t i on  of commercial C i a - i n - n - - m y  potentials c-Iso will r ’n -d n - ir n - a n- n -n’,

up-dated , 1n-lexi’L.i- system of regulations , reasonably uniform ann -i -a- -racis ts-nt
throughout the h a n - n - i n .

Din-c key to management of commercial fisheries c-an- man-- n- . of tn-an -c-n-n -li - ‘ ‘n-an-tn-n
resources ffian agemr .c-nn- c- in the Ohio Bas in ian a system a n - -n - n - n -n - -an -an- -h cent c - r— - ’, on t in-n--

core of n -ra in-s tem , navigation pools am i t I a  i r , L e r n - n - n - l t t n - n - m n - t  u t il h : a’  i - a - n a  of Sin ---
more scattere D I -ike and reservoir rn- 0-n - n - o n - l a - — t h e  e n t i r e  : ‘n - :t c - an - n -  i - n - n - i a n - c -  h a n - n - n -n- n-ed
up by mod ern n -n - q,n-n-imrii n- . ’ in - ln- an-n- n-n -i mc i -han - i-s and made f n - n - n - n - I n -~ c- ,’ in -a ’ e- - -s - r n - - n -’ - n - n - n - l -  - of s n - n - - n - I - - .

The objective of in n - s e a n - a n - i n  u p o n —  f i n - n - l a I n -p  a .h n - m am n - ,t ‘~y n- , - ,a a. a n - inn - p i- i-n- c- ‘~ualitn - ’
of sport f ishing -n-pr- -n-r aa n-n -n lt y  c a n - n - n - l i , ian- an- a-na y i n n - s t - n - n - a n - c - n - n -s ‘na n-n- n- I n- -s a U1,- ca - n - at In - n - c - n - -
planned , conrna- n - -rn - :ial removal of rough f i s h  stocks.

There are ind ica t Ions  than - i - - the demand Cn - . n -n mn -us cc l  shc-llan- -sIll - ,- - .- nn - n - , i r . s - c-
to increase and rivers of She Ohio B-asian - will b- -n- suIls-n-~ec-t tan  intensive
harvesting approaching levels of SUn-a 1908-1922 pen - ’ . t .  1 - - n - al- - n - in -n -an - -c-f beds
in other rive r b a n - n - i c - s  -sIll accn - -n c- a aa te  t i n - i a  n - n c - n - n - - i. n-n-n - i -  c - tan - -  s an -n—.- t ime , ba sin - -
information concerning the llCn-s- hisSer ’ of the a’, ,.. n - ’- ,n-c-l c- an - i -n-c -n -sic-us n-’- a ,virom n - an -n -n- ’n-t ’n-l
and ecological f a n - n - t o r n -  -affes-t l an -p  t I n - c - n- - c-source is greatly I c - i - i - n - i a n - n -u An - a sc -a -an - l i -,
adequate management programs c-rn- ’i en -n- I n -ac t ive  regulations n-n-ill ia- n-a fa n - i a -n - I t  c - n -
formulate .

Unlike the commercial f i n - f i s h  re n-a ’n -n -n - r a’e , futn-n-ne -a’ aam n - n - -’-r c - I - n - , , si-aas- J , I : n - i a n - i - ,

production in the Ohio Basin -a  likely will be a function-i of sn-pp ay rather  than
demand. Little is known at the present t ime of the n - n - n - n - i - - n - r n -c- of t1’.~ an -n - -n- n -n - sc -i
resource and i ts  ability to ‘-r i- I n - i n - s t an - n a n - i  the c - x p u - c t -sd la a n -n - r v n - ’ s t i a a p  p r e : s an -r e
resn .r.Jting from increase-i dn -n- rn - n - c - mn - d s .  lIt is hope-I ti-n- at ann- irn--amseased public an-a-i
professional awareness of thin-a valua ’In- ln - ’ and an-ni-aj-n- - - r esn -J n -n - a ’c e  sill :a-rva-- tO

promote those studies necessary to insn -n - r c - -  proper man -an -i-au- u n - n - r a t  and regu lat ion
of the freshwater mussel in the Ohio Basin.

5I~,



GLOSSARIr OF REPORT TERMS

Angler Day - An individual partaking in a fishing exp-~a’lua.cn - n-a during any p an-st
of a 2i-~~ho’nn-u’ period.

Catch - The annual harvest of f ish, shellfish or p- n-me f rom n - n - ny  particular
area.

Correlation - The degree of interdependence of two or an-n- ore vn-n-uniables.

Farmn-Gatne Habitat- - Land usually associated with populations of cottontail
rabb its, bobwhite quail or other comparable species; and listed in the
Soil Conservation Service ’s “Conservat ion Needs ian-’n-r e -n n - t u r yn - ’ as Cropland,
Pasture, Range, and appropriate acreages of Other Lanai categories.

Forest-Game Habitat - Land usually associated s-,’ith populations of de e -n - ,
bear, squirrels, raccoons, turkeys or other comp.arable species; n-n-ad .
listed in the Soil Conservation Service ’s n - n -  Con-n-sern- - ti c -n -n -n - i ic -ed.n - Invent o ry ’
as Forest and Woodland or appropriate Other Land c c -t o -p u n - - i c - s .

Gross Demand - That demand generated by projected number of hunters and
sport fishermen times their calculated annua l hunting and fishing
participation.

Harvest - (See Catch).

Hunter Dey - An individual partaking in a hunting experience duri ng any part
of a 2i--i.-hour period.

Latent Demand - That desire to hunt or to fish, which is inherent in ti-n-c
total population , but is not fulfilled because of lack of fac ilit ies,
leisure time or other pertinent factors.

Linear Regressio n - The degree in which one dependen t ‘/n - r i ’n- ’na -ln- a - cta-n-npc s w i t h
the changes of another independent variable, ac-an-suit-ian-p i an- n-an-  a s s o c I a t i on -
wh ich does not dif fe r  sign if icantly from a straight ii. ‘hen p l ot t e d .

Mean - An average ; the sum n-f a gin -n -n - n -n a set of values dIsh-a-tn-si by the n’,un-n-tlaer of
‘san- l u n - n - u .

Median — A un-n-n-lan-n- in a given n-cat of va lues he len - n-n- n-a n-i rn -bun - sc n - n - n - i c - t n -  t i - a n - n -n- -a- n-n- n- n - c

an equal na-unben -- of - s n - n - i c - c - u .

Multiple Regression - The degree in ‘ - n - an - i  n - I- n- on - an - n -  ba -p enn -n --n - n - s-n- sn -un able s i n - n - n - n - p e n -
saIth the change of Lao or n n o a e  i - n - n -  D a n - n - er a - i n - n -n- st v - n - n - i n - a  I - -a n - , g n - a - n - n - c r — n - l i y
resulting Ia.  n - ur n- m an - so d ’ t i n -n a  -n- n - I n - I a n - u n -  is n - n - n - aa n- n-’I i i n - , - , ’ ’ a’ a n -sn -n - 1n - ln -t i - ’,n- .a .

‘an - n - in- or Ex cean -  a n - - a s  — :iet nec Ian - ‘ n - - c ~. - n-’ n-a- n- - n - n - c t - , n- n- c- in -en n-n- n-n- n- in - nan - n - n- . n- gros s i-c- an -n -a n -mad
n - axce n - , i -. n- ~ a mu J cn - ’ n -  t ’,n - n - i -  o n-n- ’nn - ua - t u a’n -I ty .  The S — s a n - c -n- i -n- a c - n - - ’ a-a n - en - n - n-n-a t - n - a n - - n - n - s - n - : -
n- n- re in -n - - n - n- ; n- c- i. nec- I s and eX c en - ;a ; ’ ; S  n- Fn-n-,- - - - X n -  n - - n - -n- n - n - ;  in a . , ,n- n- t- - ‘ n -  n - n - n - i l

, n - , n -h j  -a- i’ n -j n - .
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Non-Resident - An individual residing in a state other than the particular
state in which he occasionally hunts or fishes.

~~pontunity - Lands or waters upon n- ’i -~ ici -n- the indi’n-id’mn-l may gain access to,
and expect to sen -n -h an- c a hunting or fishing experin-n-n - n - oc - .

Participant - An individual who hunts or fishes.

Participation - The number of tise s an individual annually a a n - a ’tl cn -ipates in
a hunting or fishing experience.

Ponded Water - Waters which  are not in a f ree-f lowing n - t a t - n -. Ti -n -c -se would
include portions of rivers which mare  inf ln -n -n - .- n - n - am n - n - n - - i  ‘b 1n-r h o n - n - ks  anal/or dan-n- rn-n-n- .

Pressure - The number of user days a part icular  hunting or f i stn - i an - g  c-sea
receives over a n - ‘nan-rtIcular length of time.

Production - (See C a t c i - n - ) .

Projection - A for - a - sn -n - st  ‘based on certain a sn -n -aan-n-a~n - c - I cn - c - n -.

Resident - An in-,atlvidual residing and hunting or f i n - i - n - i n - a g  in the in-n-n-rticul ar
state being discussed.

Significant - This term is used for n-tn -tin -ag result s of a a -Ipo a - n- sa - ac - s t at i s t ia -a l
test. When the pron- n- ability of the occurrence an-f a an -n-n- ,n-’ti c’n-llan-’ event is
19 in 20 or more (P = 0.95) ,  the probability is tn-a rme d s i gn i f i c a n t .
When the probability is 99 in 100 or more (P = ‘Ii .9-d) ,  it in -n - termed
highly significant.

Streams - Water in a free-flowing n-tate ; it may locally he called a river,
stream, brook or some other descriptive term.

Urban Area - Incorporated places of 2,500 inhabitants or more.

User Day - An individual partaking in a hunting or fishing experience n-n- a-n-rin g
any part of a 2~ -hour period.

Utilization - (See Pressure).



SUPPLEI€NT 1.

Sources and ~~ thodo 1ogy Data in Table 1.

Cola. 1 and 2 Reports - U.S. Bureau of the Census.

Cola. 3 and 11. License statistics from state records, on county
license sales.

Cols. 5 thru 8 Data ftu-nished by state fish and. game agencies. Aug-
mented in case of farm ponds from S.C.S. records-- and
in cases of rivers and streams from U.I3.G.S., C. of E.
Reports, and map measurements.

Cola. 9 tIn-ru 11 Principal source of data was S.C.S. Land Use Reports
augmented by U.S. Forest Service statistics.

Col. 12 Data secured from “Inventory of Permanent Water habitat
Significant to Waterfowa” and Wetland Habitat Reports
produced by U.S. Fish and Wildlife Cor s ica- , augmented
by s tate  statist ics.

Cola. 13 thru 19 (a) Illinois Participation Statistics (E.S.C. lin -agior n - )
and median angler days from 1960 Ac -i -i on -an -n - i Survey of
Hunting and Fishing were used to dete n - -mi m ic -  f ishing
utilization figures by category . Sub-basin us-c indices
developed from s ta te-wide hunter s’un --n--in - y, combined wi th
adjusted ~,,/ license sales. Habitat inventories (Cola.
5- 8)  were used to calculate per n-n -nit i n-un t ing  es t imates.

(b) Indiana Indices for f isherman use on sc- s -n -n -n -mn -,
natural lakes, and reservoirs ‘na - n -n- sen -I on tn-ac state creel
census data. Farm pond use d a n- t a n -  f rom n - n -

Caan - vey of 1235
Ponds ,” 1959, U.S.IFish and Wi]dUn-ilë Circu l n--n - r ’ 36. The use
indices were then applied to the habitat base and ex-
panded into sub-basin use estimates by category. hunting
statistics were developed in ti-ac sn -n -rn -an - n - manner as in Illinois
through an -n -c of the Indiana Span-- n - a n - m n - n - n’ li-n -n -n -n -n - t ionn a ine .

(c) Ohio National fisherman use figures a-n-ca’s app lied to
habitat base for farm ponds n-n - s i - iran -n - i -es - -n -tai l ’ - state dan-ta
-were used to determ ine use on fee ponds . River angl ing
was determined by taking 27 percent (II . II .  C . Div ision
statistic-

License sales figures adjust -n -n -I  for non—licensed.
hunters and fishermen.
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tAd ionan-l Survey Hunting and F i n - n - i - n - In - ag) of total ang ling
,tec-” n - n - n’n-n-ine’i. by using the median trips ( n - .o) 1’ sc- rn Na tio n - an - al

An -a - n- ” n - -a y X a-tju sten - I  license sa l - c -n - .  -The above 3 ca n - c - c -gor y  n-
~

n - n - sc - i rn - n - aute s  were then subtracted f rom n - wa - c - n -- n - h angling esti~ ‘n - t e
(A n- . a tonal  Survey X Licensed plus unli-c e r in -e-d anglers) to
arrive at reservoir fishing estimate. Hunting statistics
were developed using a similar procedure as outlined for -;

Illinois.

(d) Pennsylvania-West VirginIa, n - n - n a t  hen --a York E s c - i m a c - t n - n -s
of f ishing pressure an-er ’s obtained by n-a-sing sc-n -n -ti n -tics
cleve].oped in thn -n - ORREC Study Report 7 ‘ S’a-ort Fishing-
Today and Tomorrow . n- Production (to the angler) indices
for various types of fisheries i - n - r A r i t a n - c -  n -n - s-a applied to ti -r e
known acreages of existing habit-ac - c-r n --i. the result
-dIvided, by 1.2 , ti -n -n -a estimated, poundage i n - n --n - s-zest- si per r n - n - i n
per angler, giving the total trip e n - c - inn - i n - n - t o  per hab it at
category.

Hunting pressure ‘n-n -as  calculated from Stat-s Hunter Ce” n - , s - a- s
which determined per cent of effor-an- attsibn -rtn-n-ble tn-a- each
species. Stat is t ics from the N a t i o n - a c - I  Saar-n-rey of i-ic-rating
and Fishing were used to ‘deteran -aine t in -”; sworn -n-pc- i-sic-s pe n-n-
species. These were combined wi th  tin -c adjusted In -urn -r ing
license sales giving the total Nc -rn -i-er days by game cc - c - c --
gory ( f a r m  game , e t c . )  and t t n - e ,n  n -n -in -c- l ied to expre ssion-n -s
of sub-basin habita t for the tn t-s n- acre es c- ir n - .- , n - n - e .

(e) Kentucky, Maryland, North Carolina, Virginia n-~n-ai
Tennessee Estimates for  fishIng pressure were obtained
using the same general  procedures as o u t l i n e d  n-n-or Inn-di n - n -- n -
except as indices to farm-pond use - - -a -rn -a- ‘a - bc - an - m e d  f r om
State Departments of Fish and han -sn-c f i l e s,

Estimates of hunting pressure were in-c-n-ed or, reside -na t
license sales and data n - n - s  to pe n --cc -n c - c -ge  of hu~~c - -n - - r an-
seeking a part icular  species n - n -nd t i - n - c -  n - n - c - rn - Lea’  of tr i rs  i-re
expends against  that pa n - n - t i c - n - a - I n - a -  species.

D c - t n - n -  furnished by state f i sh  - - n a n - i game n - n - p  , a c n - - n - n - .

Data derived. from ac tual  a-ju” n - a a t i t; n - r h - ; n - n -  creel c - e n - a n - u n - es
n-and, from the application of s n - a l , t a a i -  i - c s  I n - - on - an - n-n- v n - n - r i ’ t l e
sampling p a i n - n - n - n - r n  n-applied to d i f f e r e n t  n - n - p en -a -p l ak e s
n- IC n- n-) n-c-i1n -i~ to size anl  locat ion of tin -_ c - i n - n - h e .

tn- n - n - - n - s n -n - a  Stn-utln-ti (n-n-n- include all In-on -n- Na-I n-n-n-tesS opera tn-an - p un -l i e
: 1— i -hr -p .

- n -n - -  rrn- ”n- t i ,o - ts  a n - n - a d sources n - n - s  f o r  t n - I n - i n - i n - a g  n - t - n - . t  i n -n - t i c s  n- in - -sit - n-I
- Cola. ‘ -I-Sn -i -axcept  an - s fi gu n - -c- s in Col. 25 rn-re based
-n - il  n - - e r - - n - t i n - n - i  tn - n - rn - n - tin - a g acres regan ---ilesrn - of access

n- 8

A

- ‘—n-n- _._,l~~~~~~~~n-_. 
— — -

~~~~~~ 

- ‘  ‘—— n-n-- S n-—



-- -‘ ~~~~~~~~~~~~~~~~ -- - -~~~--- - - - -

SUPPLEMENT 1.

Sources and. ~~ thodology Data in Table 1.

Cols. 1 and 2 Reports - U.S. Bureau of the Census .

Cols. 3 and 4 License statistics from state records, on county
license sales.

Cols . 5 tin-ru 8 Data furnished by state f ish and game agencies. Aug-
mented in case of farm ponds from S.C.S. records-- and
in cases of rivers and streams from U.S.G.S., C. of Ft.
Reports, and map measurements.

Cola. 9 thru 11 Principal source of data was S .C .C .  Land Use tIe-ports
augmented by U.S. Forest Service statistics.

Col. 12 Data secured from “ Inventory of Permanent Water Habitat
Significant to Waterfowl” and. Wetland n- n-s-n-bitat Reports
produced ‘by U .S .  i - i n - in -  and Wiha lh i f e  ServIce , augment-a d
by state s tat is tics .

Cols. 13 thru 19 (a) Illinois Participation-a Statistics (E.S.C. hregion)
and median angler n-lays from 1960 Naati onn -n-l Survey of
Hunting and Fishing were used to a - le t e a’aan -m aa e f ishing
ut i l izat ion  figures by category . Sub-basin use indices
developed from state--wide hunter sn -rr - ’n-- n - n -y , corn -n - la-m ed an-n - i t i-n-
adjusted. ~ n-/ license sales. H a b i t a t  i a n - v - c - a n - t o r i e s  (Cols .  a
5-8) were used to calculate per unit taunting es t imate s .  - ‘

( b )  Indiana Indices for f isherman use on sc - s-n - c -mn -,
natural lakes , and reservoirs based on the n - tn - n - to creel
census data. Farm pond use dc -t an -  f rom n-

Sur vetn -’ of 1330
Ponds, ’ 1959, U. S.Fish and WUdB±b n - I ir c a - n - 1n - n - s  i6. The use
indices were then applied to the h n - n -bi ta t- b - n - se  and cx-
panded into sub-basin use e s t l r n n - n - t -n -n - s by -a - n - n--c-gory. taunting

s ta t I st ics  were developed in ti-n-c sn - n - rn - n - -n -  manner ‘n-s in Illinois
through use of the Indiana Sportsman - rn- ’ ~uest ion ann -n -i re .

(c) Ohio National fisherman use f i gures - -n-e r-n -n- ‘ n-pi n -l ien - I to
habitat  base for farm ponds a n - s a n - i r n - - t u s  ‘- -n -~ai l e  s i - n - n - i - c -  al an-ta
sn - n- re used to determine use on fee I n - n - n - a _ n- n - n - n - .  Sites angl ing
was determined by taking 27 percent (E. N . C. Division
stati stic- ‘ -

License sales f igures n-n-ijurtn -n--i. for non-l ie-er ased n- n-

hunters and fishermen.
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SUPPTn-n-Ei-IENT 2

CORRELATION OF FISH ANN WIL LIlt-F ANtiiA n-t
WITH REW ECONOMIC PROJECTION Ahin-IA A

Penn sylv’arn -iu

i-ian-rn -be r

1 Allegheny = A1 + A2 + 
n-
~er~~n-n -v n -a

.c-n-ln-ar n-i -a nd illeghen ’ t a - - sn- t i es .
2 Mahoming = D
3 Ohio River  = Beave r I o n - n - n i ,-
4 Monongahela = B1 

+ n-A ashingtn-sn icc-n i -p

West Virginia

5 Monongahela = Bj, + Bt
6 Ohio Rive r = Ej, + H 2
7 Li t t le  Kanawha = G38 Sn - ann - n - wIn - n - n - = G1 + Grn -n - + G L ~~~~~G 5 + G ~~~~
9 Guyandot = + H2
10 Big Sandy = + H2
11 Twelvepole Cr. = J3 + H2

New York

12 Allegheny = An-n -

Mary Land

13 Monongahelrn- = By

Virginia

l~~~ Kn-an aw}a’r = G8
15 Big S-n-an - dy =

1-i-o r t i -n - Carolina

ha n -n c -w i - - n - =

‘! ‘ en -, nv ’ s a n - c e

17 n - ’ n - n - ’ n - n - n - c - n - n - l ’ n -n - i  = S1 + 3-’n- ~ - 5n-n- + al~n-
18 Ireen = S3

,,

~

n -n - -- - ~~~~~ , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~-



Kentucky

19 Green = 03 + P1 + P2 + P
320 Cumber land = S1 + S~ + S521 Tradewater = 01

22 Salt = M 1
23 Kentucky = M2 +
24 Lickin g = K2 + K3 + M 325 Big Sandy = J2
26 Lt.Sandy-Tygarts = J1 + Greenup County
27 Ohio Rive r Lewis + Boyd + Gallatin + Boone + H -n -n - c ock Ci ty ’ s

+ N1 + N2 + N3 + 01 + 02

Ohio

28 Mahon ing = D
29 Muskingum = F1 -‘- F2 4’ F330 Hocking = I~ 

+ At -hens  Ccur, t -n-
31 Scioto = H1, + I~ + 12
32 Little Miami = L2 + Clermont Counat y
33 Miami = L2
34 Wabash = L2
35 Ohio River = E1 + E2 + 113 4- i--~~ + K3 + i n - n - a w n - c - n - n a n - n - c  t o ;r 3n - :

Indian a

3n-, Wabash = H4 + R 5 +

3~ Whitewater = 1-1
38 White = Q-n-~, Q2 + 4- 

39 Patoka = 
~~ an-

40 Ohio River = + + N2 + an 3 
-, 02 ~

‘ 03

Illinois

41 Vermilion = Edgar + n-Ih n -mp n -n -igr a + in-’ rn-n-n-ilion C a - n - n - n - i c r
Embarrass = B1 + B2 + Coles ± Doug h - n - c J o a n - n - t i ’ s

43 Little Wabash = R144 Saline-Ohio Rvr. =
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S1JPPL~ V 1ENT 3.

An example of appropriate calculation procedures for converting population

projections into gross fishing demands and net needs.

Embarrass Sub-basin

Given:

1960 Resident Fishing License Sales = 13,303
1960 Non-resident Fishing License Sales = 3~4+
1960 Sub-basin Population = 121,000
1980 Projected Sub-basin Population = 1)45,800
2010 Projected Sub-basin Population = 207,000
1980 Percent Rural =

2010 Percent Rural = n-6%

1980 Estimated Acres of Ponded Water = 1ITL- 1i -4
2010 Extrapolated Acres of Ponded Water = 17,388

Correction Factor for Resident Fishing Licenses/Capita = 1.08 1/
Correction Factor for Angler Participation = 1.25

Angler Days of Opportunity Created 1960-1980 n- 185 , n-n- 90
1960 Actual Angler Days = 184 ,536

The Licensed Sesident Sport Fishermen for 1980 and 2010:

Resident Fishing Licenses/capita = cO.0l8 +
0.139 (% Rural) + 0.225 (Acre s Ponded water/Capita)JX (Correction Factor)

1980

~~.oi8 -‘ ( 0.139) (o.L1-c- ) + (0.22 5 ) (o. o84)J x (1.08 ) = 0.109
1)45,800 X 0.109 = 15,892 Licensed Resident Fishermen

2010

co.ol8 + (0.139) (o.3t ) + (0.225) (o .o8 )4 )J x (1.08) = 0.09)4
207,000 X 0.0914 = 19,1458 Licensed Resident Fishermen

Sub-basin deviation from basin regression .
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The Licensed Non-Resident Sport Fisherme n for 1980 rn- rn-al 2010

1960

= 2 .96 %

13 , 303

1980

15, 892 x 0.0296 — 470 Licensed Non-Res ident Fishermen

2010

19, 458 x 0.0296 = 576 Licensed Non-Resident Fishermen

The Unlicensed. Fishermen for 1960 , l~)8’3, and 2010 .

1960

13,303 x 0.50 = 6,652 Unlicensed Fishermen

1980

15,892 x 0.50 = 7,946 Unlicensed Fishermen

2010

19,458 x 0.50 = 9,729 Unlicensed Fishermen

The Latent I~~mand a-r 1980 and 2010

1980

145,800 x 0.0255 = 3,718 Fishermen

2010

207,000 x 0.0255 = 5,278 Fishermen

Total Sport Fishermen for 1960 , 1)33, an - nd 20 13

1960

Resident l i a n - - n - n - n - s e s  + Hon-i-resident licenses + i n - n - ]  icenseC A n gl - n- ’ac -n -

13,333 3 n - ) - + n- , 652 = 20 ,3L n- !n-ctu n - n - 1  An - n - p ie r s

n--c-

_ _  _ _ _ __  _  _ _ _  

j



1980 and 2010

Include Latent Demand

15, 892 + 1470 + 7,9146 + 3,718 = 28,026 (1980 Potential Anglers )

19,458 + 5(6 + 9,729 + 5, 278 = 35, 041 (2010 Potential Anglers )

Gross Demand. for Sport Fishing in 1980 and 2010

Gross Demand Total Anglers x Computed ~articipn-n-ti’,n- rn-

Participation = 6.1 + 6.2 (Acres Ponded Water per licensed Angler3’1
X (Correction Frn -ct n -n -n -n-- )

+ 6.2 (o.75~~ (1.25) = 13.46 Angler Days per Yen-ar

28,000 x 13.146 = 376,880 Angler Days (Gross Demand)

2010

35,000 x 13.146 = 471,130 Angler Days ( Cross Da n - n -n- n - n - s

Net Needs for Sport Fishing in 1980

Net Needs = 1980 Gross Demand - (1960 Actual Use + Angler Da ys of
Opportunity Created from 1963 to 1)3))

376,900 - (184,500 + 185,500) = 6,900 Angler Days (Len-a - Leeds)
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TABLE 2. OHI O RIVER BASIN CO~v1MERCIAL CATCH (FISH ONLY ) - l894n-l9~ 3
(Thousands of pounds-thousands of dollars)

Ohio R.& Inland Wabash H. Cuniberland Total Total Av .Price Per
Tribs. Lakes & Tribs. River Lbs. Value Lb. (Cents)

1894 4,509 1,028 985 194 6 ,716 299 4 .4

1899 2 ,553 344 245 3,142 185 5.9

1903 1,499 --- 315 81 1,895 99 5 .2

1908 * * * 2 ,44w 127 5 .2

1922 2,433 --- 846 72 B ,351 395 11.8

1931 1,067 --- 221 106 1,394 139 10.0

1950 * --_ 270 * 1,812 372 2 0 n - 5

1954 2,060 - -- 106 507 2,673 377 14.1

1955 1,928 --- 442 445 2 ,815 351 12.5

1956 2,540 --- 125 516 3,181 490 15.4

1957 2 ,948 --- 176 480 3,604 613 17.0

1958 918 --- 192 509 1,619 263 16.2

1959 1,916 --- 151 234 2,301 408 17.7

1960 2,004 12 143 299 2,459 426 17.3

1962 1,314 --- 60 315 1,689 231 13.7

1963 785 --- 84 366 1,235 149 12.0

*Not available .
Excludes Tennessee portion of the Cumberland River. :

1
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Table 3--Species Composition-Ohio River Basin Commercial Catch
(Fish Only)

(Figures in Per-n-err-)
1894 1899 1903 1jn-3a) 1- : 2 n - 1 3  1931 1950 1954

Bass , black 1.3 0.8 0.3 9.3 T - - -
Bass , other 1.1 0.4 T 0.1 2 T - -

Buffalo 19.4 16.1 23.6 23.1 13.8 24.8 30.0 29 .3
Carp 0.7 3.5 5.7 22.4 11.6 29 .9  25.0 21.4
Catfish 30.7 29.0 25.9 21.3 n - n - ) . 2  13.3 27.7 28.0
Crappie 0.4 0.3 T 0.3 T 2.1 - T
Drum 23.6 22.9 17.6 11.5 15.9 11.3 9.7 9.9
Eel 0.3 0.4 0.2 T - 2 T -

~~oneye 0.7 0.3 0.3 - - 2 - -
Padn-dlefish 2.0 4.1 2.1 2.7 3.2 7.1 3.3 8.1
Pike, Pickerel T T n- - - - - -

Quill’back - - - - 12.2 3.2 1.2 2 n -~~
Sauger T 0.2 0.3 - 2’ 9 . 2  - -
Sturgeon, Lake 0.5 0.6 T - T - - -
Strug eon, Shovel-nose 2.9 2.6 5.0 4.1 I n - )  1.6 0.7 0.3
Sucker 13.2 15.4 93.1 n- n - .n - n - - 1I. n-) 2.8 2.3 9.8
Sunfish T 0.5 T 1 .2 T n- - -

Walleye 2.6 0.7 0.3 0.a- 11 n - n -  3 - -
Yellow Perch - 1.1 T - - - - -
Other 0.6 0.8 T - - T T -

T-less than O .1~c-

1955 1956 Ln - 5n -
’ i°9n -) 1 - 5  - 196n-) 1962 1963

Bass, black - - - - - - - -
Bass, other - - - - - - -
Buffalo 26.6 30.2 30.9 12.5 16.5 21.1 31.1 31.11

Carp 30.7 28.1 27.7 .91.3 15.6  2 9 . 0  25.5 35 .4
Catfish 25.3 26.0 26.9 11.5 27.4 25.5 3i.4 23.1
Crappie - - - - - - - -
Drum 6.6 8.8 9.2 7 .3 1-7.4 21.3 3.6 2.5
Eel - - - - - - - -
Mooneye - - - - - - - -
Pa dd n-lefish 7.1 3.2 3.4 3.0 3. 24. .1 7 . n-i 3 .5
Pike, Pickeral n- - - - - - - -
Quiliback 2.7 2.1 1.6 n - . ) 3.7 1.3 1.5 1.3
Sauger - - - - - - - -
Sturgeon, Lake - - - - - - - -
Sturgeon, Shovel-nose 3.92 0.4 0.3 - . .6  0 .2 n- .5 ‘- .T 0.7
Sucker 0.9 1.1 3 .8  n-n - .  n-

n- .0 a - - n -  .2.3 2 . 2

Sunfish - - - - - - - -
Walleye - - - - - - - -
Yellow Perch - - - - - - - -
Other - T - T T - T T
T-less than 0.1%

- - n - n-
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TABLE 4. OHIO RIVER BASIN COMMERCIAL SHELLFISH CATCH - 1894-1963
(Thousands of pounds - thousands of dollars)

Av. Pn --i , n - sn - Per Ton
Total Pounds Total Value 

— 
(Dollars )

1894 - - --

1899 --- - - n- - - - -

1903 - - - - - - - - - -

1908 26 , 263 289 22

1912-13 31,482 283 18

1922 16,837 356 42

1931 8,318 122 29

1950 553 10 34

1954 2,812 59 41

1955 3,956 94 48

1956 4,264 119 3’

1957 3,383 83 49

1958 1,144 29 51

1959 708 22 62

1960 2,260 95

1962 1,150 4~ 82

i
- n- 1963 2,762 160 115

t n-n-) 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
n - , n - , -~~~~~~~~~”~~~~~~~~~~~ ’ - , , . n-  ._, . n-, n-n-n-,,n-n-~~~~~~~
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TABLE 5. 1960 COMMERCIAL CATCH (FISH AND SHELLFISH) - OHI O RIVER BASIN

FISH SHELLFISH
Pounds Value Pounds Value

Ohio River 1,638,315 279,269 660,000 27,000

Kentucky River 203,453 56 ,045

Green River 100 ,395 20,700*

Licking River 32 ,168 5, 123

Rough River 560 110

Big Sandy River 1,897 445

Barren River 27,555 10,869,

Cumberland River 299,500 48 ,366 221 , 2 2 ,)  16,203

Wabash River 120 ,000 11,720 1,130,000 52,000

Little Wabash River 23,000 2,’(6n-n--

Misc. Kentucky Lakes 12,305 l,O4~

2,459,148 n-~415 ,702 2 ,1’n- -C ,OOO n-~n-95 .0D0

*Estj mated

70
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TABLE 6 - A COMPENDIUM OF P JECTIU6 DATA RELATIVE TO F’~’2’HE FI2RIU.; A26 o~~ ’:iri DEMAND 02 TRE OHIO RIVER BASIN -
I , s t i r n , . ’ ’’ I )‘lis. 2’ ys of l’isr .lsg

-~~~~ -~~~~ -~~~~ -~~~~ _ _  -~~~~~ 3 1
1)63 i~5~’5’ 231) TT~7 1980 2) 10 Actu~~1 T7~’ 2)1) I~TT ‘;

~~~ :;~-e.js
and 23 10

‘+sin Pop. Pop. Pop, rot. An~ . 2,o An~~. Est. Ar’.,~. Use I u Oross ~~ mand let Need,s 1
(1000’s) (i000 ’ a )  (1000 s )  ( 1 0 .n ’ 4 ) ( 1 D ~~~ ’ a)  (10)0’ s )  , i 2 3 i ’ s )  (i000 ’~~ ) (1000’s) (123)’s) (].O00’~

’, 
—

ol$

~~ Tii~ n 1)5.6 251.4 373.1+ 25.2 23.8 33.) 23 1.5 ~ 5~~• 326.1 E . + , . 4 :1 2 .3

barr-isa 121..) 145.4 201.) 20.3 2-3 .’. 35.0 144.5 3 (o. 5
~~~.i 

: 6. :; 101.1
ttla 1~abash 133.1 152.3 213.1 25.6 30.1 39.1+ 223 .6  3 1 . ’ 410.5 E -+o . 6
line 95.6 101.3 109.5 20.1+ 23.4 l +.3 L’3 .2 265.1 215.0 E “.E E 133.3

S LATE TOTAL 51+5.3 05 .3 903.0 ,+ .i 136,3 123.7 ,6. ’ 1,220.6 1 ,’.22.T E 161.7 6

08

~ ish 959.3 1,267.2 1,81+7.6 163.1 261. 338.3 1,195.’. ~~~~~~~~~~ 2 , o 2 .  N 153.5 ::
i’te 1,594 .0 2 ,115.2 3,156.6 208.5 2o5.3 361.3 1,41,3.0 4,233.’: 2 , )j1+., E ‘‘.6 ,33.5
t’.kn 125.7 138.) 194.4 20.2 22.6 39.6 234.5 515.2 s)’+.J N 2.9 N 20 .7

itewater 135.3 177.9 253.8 1” .0 33.~ 
4 1 .9 106.6 2(5.1 329.5 E 2’.2 1 .2

+10 Rlv. Tribs 387.7 525.7 758.7 5).( (3.,, I5.4 488.6 4 4 3 . j  1,)’).) E 31’.) E 76..
STATE TOTAL 3,201.0 5,224.3 6,201.1 45 .: 642. 3oo .5 3,455.1 5, s.. 7, 53.3 E 241.2 1+ 15!).”

+10 RIv. TriOs 1,080.0 1,413.0 1,723.7 113.9 162.3 1:3.6 1,064.0 1.52 ’.: 1, ‘3.6 2 151.7 :; 32 1. 5
.ami 1,361.1 1,139.5 2,533.0 153.3 201.5 255.3 1,396.7 1,3 1 . 2 ,3 ’). ’ 11 235.3 :: ‘3’.. 1
,ttle Miami 328.7 440.8 607.1 33.7 54.5 70.5 306.7 )5t .,. .. 71).’. 23.0 6 2)5.1+

lioto 1,131.4 1,565.1 2,31+7.6 i4 r . J  231.3 3 ’).’) 1, ‘3 .3 2,2.,:.2 , ‘+3 .: 6 36- . 6 1,11: 3
clciflg 118.0 151.7 183.4 21.4 35.6 + 1 . , ’ 193.3 433.3 ‘2. ’ 2 13,.2 6

islcingum 1,230.9 1,569.4 2,186.0 166.4 213.6 253. 1,323. 6 1, ‘1. 2 , .i.. . ” 2 22.1 1+ .13.0
honing 596.8 558.4 753.7 52.1 66.8 :1.1 -. ‘~~ .)  2~~. ‘ 3 j2 . i  112.2 2 253.6

ibash 21.2 27.1 26.7 10.3 11.’ 1 3 . 2  + 0 . 2  ‘2.1 1+ 2 .2  E .5
021+2)6 TOTAL 5,775.1 7,’.”3.0 10,351.6 111.5 977.3 1,233 .) 6,5 .7  ~~~~~~~~~~ i1~,ri’ . .. :1 .o :;

31lvania
L1eghen~ 1,538.0 1,711.8 2,131.1 258.8 321.2 31+1.3 1 ,1+5 + 2  1, “5.’ 2 , ‘ . 6 1 1 3 . 2  6 23 : .3

~nongahe1a 962.0 1,332 .3 1,236.2 87.1 123.2 141.7 352 .2 3t. .2 - 1 5 , 3  N ~ .5 6 1 1 . .
?aver 510.0 1 + u i . 3  613.8 51.5 62.5 74.~ 1+33 .3 sl1+ . ‘20.2 2 5.16 :;
1o N. 1’~ instem 865.0 1,333.7 1,272.4 ‘‘3 . 2 121 + 1+ 11+9.3 1)0.1 232.” 236.7 “ s . 5  6 13-....

STATE TOTAL 3, 775. 0 ‘.,22 ,’.5  5, 25)4 .1 1+75.6 u31.2 (36. ,’ 2,3 ).8 3, 1 1+. •. 
~~
,‘.‘. .‘ N 3’. ‘ . 3  2

Virginia
answha o60. L, 752.9 923.) iio.1+ 146.3 147.2 3’’., ) ‘t . 9  ‘ ,,2. ’ E ‘ . ‘, 1 :3.’.
onongahela 318.3 495 .9 605.1 59.9 D i .)  121.7  - ‘ .: ~~~~~ 1’  :.~~ 13 . E 1+3 .2
it tle  E’in’+ ’+lia 119.7 159.9 159.8 22.2 31+.s 34.6 3.0 133. 133. ‘ 6 .5.1 1 25.1
uyandotte 219.6 210.5 217.4 26.6 “ . , 25. 3 30.0 , 2 .~~ 36. 6 215 E 35. .
Ig Sandy 115.8 113.) 1)3.7 32.0 12. )  1’.’ 14 .3 i i .)  13 .3 13 l ’ s  6

welvepole 32.) 30.2 31.7 2.4 3.3 2.~ 11.0 31+ . 30.1 E 1 ’ . :  1 ‘ . 1 . 3
‘hio REv. Mainstem 2(3.0 . 12.6 361.9 42.2 50.) 54.7 1 ‘.0 ‘ ., s2 ’ . ’. N 2 . ’

STATE TOTAL 1,135.4 2 , :52. 2 2,413.5 275.1 3”s.2 396.8 ~~~~~~ 1,1 ” . ’ 1,3 . ‘ I 2 ”  . . I )2 .

York
TTh’~heny 173.0 224.9 295.5 19.4 31.3 38.4 263. ‘ 1+52 . 0 554.5 11 ..‘ 2 1 ‘.1

Olo N. ‘i l le l r  860.0 1 ,131.7 1,492.1 ‘ ‘ .1 10 .7 130.6 ‘ ‘) . . 1,3 5.1 1,2’ ’. ’ N 13 . 3. -
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Acking ‘.6;.ø 4oo.~ 525.3 2:.3 5 .4 ~ .3 320.1 1 , 1,, .5 1,’. ‘5.1 .; 2)+.5
~entucky + 0 5 .0  517.5 729.9 . ( .j  “1.6 )‘~~~. 

‘3 .1 ‘ - .1  ‘.2 .2 13 13 . 3  ‘. 1.)

3umberland 369.0 315.0 553.7 1..’ 32.) 11....) 1 ,’. 1. -.,- .3  ~,3 
‘ ‘ 2 333.1 ‘ . 
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lalt 212.0 2,5.6 .31.4 ,2.( 31.: 11 .,+ 322 . ’ “ .3 ‘ . .
~~ 

E

i reen 515.0 53 1.3  113,9 5 . 1  85.) 111,. ) 1 , 1 , 1 3  _ , 1 3 .~~ 2 , 313. . 13 ‘.21. 13 1, 103 .1
rod’.’.’ter 33.0 ‘p 3 ,3 5~.3 

1 .3 11.6 ‘.3 t2~~. ” I .‘. 123.4 6 
~
. ‘ I ,,3 . 3

STATE TOTAL 2,’i’3.0 3,3S’.~ 
+ ,6n. - 3) ’ . - ~3’.2 ‘‘ 1.0  . ‘ . ‘ , ‘).~~ 
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onongahela 16.1+ 1’).. 3.6 .3 . . io.~ 

:.3 ..~ 1+ .’. ‘ : . i  il 223 ‘. 15.4
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.. 13
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“2 2 3  1 ’ ’ . 1.3 .1 .)‘ ‘ 2 3  ‘ . 13 1.3 13 1 3 . ’

r,-,asee
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TABLE 6. Coot. A CCXPENDIU}4 OF PROJECTION BATA RElATIVE TO FUTURE FIS}ffNG AND HUNTING D~ 4AHD IN THE 0~~O RIVER BASIN - 1960-2010
Estimat ed Man Day s of Hunting

12 ~~~ 11+ 15 16 17 18 
~9 

20 21 22 23
State and A’ s ~~~nded A’s Ponded l96~~ Tot . 19~~~

’Est.  2Ol5~
’Est. Act~ a1 l~~~0 2~I’O 1~~~Q~.’ Addi~ Tona 1~’ i~~~o i~~~O

Sub—basin Water /Lie. Wate r /Ljc . Hunters Hunters Hunters Use 1960 Gross Demand Net Needs Needs—2O1O ~ /Acre s/Lic .Acres /L
Ang . 1960 Ang. 1980 (1,000 ’ s)  (1 ,000’ s )  (1 ,000’ s )  (1 ,000’ s)  (1,000’ s)  (1,000’ s)  (1, 100’ s) (1,000’s) Hunter  Hunter

Illinois
Vermilion .1’? .36 ‘4. 0 3.3 28.5 351.8 31+’I 374 .13 13 2.4 N 1+4 ,9 70.7 87.1
~~barrass .20 .15 19.2 22.1 25.8 222.9 242. 7 252.3 N 26.9 N 1+6.1 88.5 84,3
Little Wabash .31 .49 25.2 28.4 33.1+ 1+29.8 463.5 485.0 N 37.2 N 77.8 101.6 96.2
Saline .73 1.08 17.5 18.6 15.7 280.7 1395. 5 1154.8 N 3.6 E 33.8 89.8 92.0

STATE TOTAL .33 .68 85.9 91.4 103.4 1,285.2 1,343. 7 1,366.3 5 70.1 N 135.0 87.6 9s.3

Indi’,n ’.
WaLosh .17 . 131.5 18,7 231.1+ 950.7 1,233.0 1,367.4 N .155 .6 N 1+28.3 4 3 . 4 49 , 3
White .15 . 3 3  13., .)’ .38.7 284 .7 1,658.9 1, 1+1 .5  5 , 15 13.3 II 270.7 N 561.0 43.3 40.3
Patoka .19 .81+ 19.7 :1.3 27.5 183.1 19s .9 1323 .’ N 8.3 13 1+2. 4 5 13 . 3 ‘1 .3
‘~ri t’+w’iter .08 .44 16.0 .4.6 33.3 149. 1+ 1309.9 1355.1 N u1+ .~ 23 118.8 o3 .7  4 5 ’
Ohio N. 1~ib. 18 . j 4  57.9 s2.3 78.1 1+33.2 ‘~1’. ’ .7 577 . 2’ 13 79 ,4  21 151.6 63.8 55 .2

S TATE P)TAL .1’ . 1+ ‘394.s 5:3.1 655.0 3,375.3 4 , 089. 9 4,515.8 N ‘“ .3 111,302.1 53.7 1 + 6 . 3

Ohio
“
~~ io N. Tr i O ’ . .25 .9  102.3 3~

, 1 152.7 455.8 540.1 509.6 N ‘0.’~ 23 75.3 45.
Miami .11 .13 11).’- 1 . ’,.’. 199.6 532.0 659.3 770.5 N 115.5 N 2+59.2 H.” 131 .5
Little Miami .14 . 8  +1. ? 1+23 8 58.5 141.3 190.1 222.3 N ;4, 1. N 1.5.2 3 . 5  24.9
SciOto .11 .1 119.3 1’ . - 214.6 531.2 662.2 781.1 N 81.2 N 326.9 38. 7 35 .6
i!3-~kieg .1’ .‘.- i .~~ 4 .1 :“r.6 75.9 98.1 105.4 E 1.8 13 iC) ’. 59.8 1+4 .9

- ‘ ‘3 1 9 . ’ 1’.0.9 191.3 572.9 667.-I 719.3 N 80.4 5 l t l . a 423 1
Mahontng . ‘.‘. . 5 ’ . .‘23’~ 44 .0 5:9 154.8 189.2 216.1 E 58.5 E 18.0 15.5 1’7.0
Wabash 1.’.i 1.” ‘.4 4.3 3 .8 15.1 17.5 15.4 N 2.7 N 1.2 ‘59.9 ‘ 1 2 3

STATE ‘r~ 1’AL .22 “i 5s. ’P ,‘i4.8 902.0 ,480.0 3,024.2 3,399.7 N 285.7 N 791.8

Pennsylvania
Allegheny .16 .51 ‘.23 .7: . ’:’ 95.0 3,898.3 4,171.6 4,157.7 N 263.5 N 54” . ’ 28 .5
Monongahela .1 94. 1 . - 14 1.5 963.1 1,191.2 1,328.7 N 23’) .7 21 393.8 I~ .5 1523’
Beaver .23 .85 ‘i . ” 523 ’ 83.8 353.6 360.9 390.5 1 15 .3  13 32 .9 133 17.0
Ohio B. Ma i r , ’ ’ ,”~~~.3’ .05 ‘ ‘ . ‘ ‘ i’ .9 117. ’ 363.1 522.3 612.2 N 1(3.:’ 21 232.7 ‘1+ .- 11.9

STATE t~2FAL .1~~ .26 4 ’( 3 J  s ’ ’ .7 - ss.8 5,578.1 6,21+6.0 6,489.1 N (38.1 Ni ,OSt.7 ,,,.5 1’,’.

West \ ‘ i rg i r l i ’
Kar ,awh’, .1,  . “ 13 4 . 0  147 .0 157.8  1,313.0 1,492.0 1,410.0 13 74.7 13 232 .5 4323’
Monongahela .03 .13 o523 1:) .0 111. 2 783.5 1,098.5 1,126.5 N 17 1 .3  13 o1 8 .T w S . ’ :~~.3
Little Kanawha .03 ., . ‘5. 3) - s  ‘33 . 4 3(2~~

5 454 .9 453.2 N 7:’ .’. ~~~ 71.) 5 , 1.
23’,”,n4 Otte .01 .10 ‘ 3 . 1  33.2 .9, 1+ 3 7.9 539.9 1311.1 1 1.~ E 23 .0  7:3 2 1+3 . ”
Big 2’,n l’.  .01 .~~ 3 , 1+ . 4 14. 1+ 1 . 1. 150. 4 150.3 131.5 13 .7 1 1232 4 4 .3 6238
‘iwal’ .’ep. .ile .31 1, 1 + )  3. 1 233 3 . 4  ‘. 3 .5 t+ 8 .9 2 3 .9  N ‘ .1 E 1.8 

~: . ‘. 100 ’,
Oh i o  N . M ’ ,th :t em .01 .01 ‘+ . 3 4 ” . ‘+0.6 1 ,15. 9 1,, , 5 , ‘ 423 . :  13 51, 1 N 55.~~~~~~1+ . 1 47.
STATE 1~.’:A I. .0’. .33 :)8.8 -4 0 . 3  ‘84.4 ~ 23lt .’( 1,938.7 3. 3 . . .4 1+ I+’~ .1 13 1.35. 1 51.5 4 ” .L.

New York
Allegheny 1.0’ 1.17 18.0 25.8 30.1 “3.0 350.9 3 ’3 . ’- 1+ ‘8.. 13 108.8 51+ . ’ 7 .8

Kentucky
Ohio N . Vall e1’ 2 .1 ’  .11 ‘3.). 83.3 95.1 864.8 i , l4o. 4 1,305. ’ 13 .3’ .1 13 ~:;,3 4,23
Big Sand y . 113 .38 15.1 11+.1 15.3  2 50 .2  .182.1 ‘1+ . :1~~~~ 0,1+ 2; 1.9 104.3 11 .5
Lt.Sandy— Tygorts  .08 .36 10. ”. 1,3. 4 14.7 12+ .? 185.8 35 . 2 13 1’,’.’ 2.’ ”4.  - “ 3 . 3
Licking .29 .90 :76.3 40.8 51. 1+ 275.3 3 + 5 . 2  408.1 21 11:. ’ 13 . ‘ ..: 13~~.4 7’ . 1
Kentucky .28 .1.7 4 .2 53.4 54.1 631.3 ‘730.4 ‘8s.4 N 9. ’ 13 91.7 13” .)  13” . )
Cumberland 1.11 (‘.07 36 .;’ ~5 .8 1+3.3 595.7 (3.5 . ? ‘ “.0 N ~~.7 13 +1. ’ 11 + 2 . , 1 ‘3. ’
Salt .17 .33 38.’, 52 .7 73.9 400.6 511.  ‘ ‘ “.1 1. 335, - 13 , ‘ , ‘ - ‘ 5,, +
Green .5s 1.03 52 3 3  os.’ 81.8 .34.7 745.9 3 1  • I4 I . ’ :.~~ N 19 . . 1:2 . ’ 1 0 .:
Tradewater .53 .65 9.5 10.2 8.6 170. ” 178.r~ 15231 21 ‘. 1 E 1 . 2  10. ’ ‘1.3

STATE TOTA L .85 1.16 294.3 309 .3  438.2 3,7+89.’ ~~~~~~ 533 .8 N “- 1 . - 111 , .. .~~ ‘1. ’ 44. ’.

Maryland
Monongahela .88 .83 5,4 ‘ . 5  7,5 03, 7 7 . 1  ‘ -.., N ‘ 2 3 3 1 1’. .5 ‘ ‘ .5 51.1

+ North Carolina
Kanawha .05 .3- 5. ’ 7.8 lo. 1+ - .5 ‘,23 d’).’( 2; 12 .1 13 38.0 ‘“ .1  ‘7” . .

Virg ini ’+
.14 .1. +4 . ’ 57.’ “~~~‘j 1 + 1 , ’ . ’’ ‘ ‘ ‘ . ‘ 3 ’ . . ” 1+ ‘1+” . t i ” ,50. “ ‘ “ 2 3 .  4. ,’ .

M g 2-n! ;.’ .01 .1 11323 1’” . 1 ’ S  1 1.1 1 7 . ’ 1’ .9 1 ‘ . ‘ E ‘o 4” . )  1 + . ’ , ’
:‘7 ~ TE ’rY13AI .11 .11 ‘ , .  .5.7 ‘ t ’ .2  ‘ ‘ ‘.3 ‘ ‘‘.. ‘ 1523 23 -‘23’. N 231. 1 ‘ ‘ .5 S ’ s

(eon” : sea
. 3’ .1’  ‘ .‘ ‘~~. 

) 1 . 0  ‘ ‘ .“ 15 . 7 113 .7 13 2 3 . 4 13 1+’ . , “ 1 .3  +4 . ”
“ u i ,”r I ’ ,r , ’I 1, 3 +  . I. , . 23 84 .9  00 .1 ~~~~~ “ ‘ .1 N ‘ . ‘ 13 ’.’ .) . 4 1 . 3 151.
OTA I ’ E 1 3 3 A 1 .  1.’ ’) + 3 ’  ‘.9 77.3 101.” + 5 9 . 9  ‘ ‘ .3 ~~~~~~ 2 - 1  13 434 , 5 1’ ’’ .)  1 4

1 , !  — )“ ,s l n  “9- tn .3 ’ . ‘,,4 ‘ “ .‘ ‘ ‘3’

‘ ‘ — ‘ ‘ + 3 )  “l I t . ) ’  .3’ . ‘ ‘ .5 4,” .’.
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1 /  ‘‘a” i~~~l ’ ’ ’ - ’ -  ‘ I ~~~~~~~~~~~ noe l or 23: )’) ’ ) ’  .i . .  ~~~
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TABLE 7 - ACTUAL AND PO~~NTIAL COMMERCIAL FISHERY HABITAT - OHIO RIVER
BASIN - 1960

Acti.1a1 Habitat (Acres) Potential Habitat (Acres)

Ohio River (to Louisville) 99,986 Rivers, free flowing :
Kentucky- River 13,063 Cuinberland. River i6,~14.o
Green River 6,900 Barren River 105
Licking River 2,000 Rough River 1,14.00
Rough River 1,14.00 Big Sandy- River 1,300
Big Sandy River 1,300 Licking River 2,000
Barren River 560 Eagle Creek River 780

Tradewater River 2~-~O
Cuinberland. River 1i.6,690 Pond. River 150

Mid River 70
Wabash River 15,3114~
Little Wabash River 1,182 Wabash River 15,3714.

Little Wabash River ~,182Dewey Reservoir 1,100 Embarrass River 226
Herrington Reservoir 1,600 Saline River 10I~

191,155 White River 1,000
14.0, 76].

Rivers, Impounded (Locks & De.ms)
Ohio River 99,986

+ Kentucky- River 13,063
Green River 6,900
Barren River 1455
Cuxtherland. River 29,950

150, 3514
Reservoirs

~Corps of Engineers
over 1,000 acres
at seasonal or
conservation pool 114.3,865

*~ther reservoirs
over 1,000 acres 66,517

210,382
Natural lakes, over
1,000 acres l3~ 376

873

*Non_polluted waters only-.
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TABLE 8 - POTENTIAL COMMERCIAL FISHERY HABITAT - OHIO RIVER BASIN - 1980

Potential Habitat (acres) - 1960 Additional Acres to Total Potential
be available by- 1980 Habitat in 1980

Rivers, free-moving 140,761 -11,7140 29,021

Rivers , Impounded
(Locks & Dams) 150,3514. 69,860 220,214

Reservoirs (over
1,000 acres at seasonal
or conservation pool )

Corp of Engineers 143,865 151,425 295,290

Other Reservoirs 66,517 11,215 77,732

Natural Lakes (over
1,000 acres) 13,376 - 13,376

414,873 acres 220,760 acres 635,633 acres
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