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UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

Division Engineer

U. S. Army Engineer Division
Ohio River Division

P. 0. Box 1159

Cincinnati, Ohio 45201

Dear Sir:

The U. S. Fish and Wildlife Service is pleased to present a report on the
Fish and Wildlife Resources of the Ohio River Basin, to be included as
Appendix "G in the Ohio River Basin Comprehensive Survey. This report has
beern prepared, jointly, by the Bureau of Sport Fisheries and Wildlife and
the Bureau of Commercial Fisheries, under the authority, and in accordance
with the provisions of the Fish and Wildlife Coordination Act (48 Stat.
401, as amended; 16 U.S.C. 661 et seq.).

The report is designed to analyze the fish and wildlife resource problems
in the Ohio River Basin and to furnish general solutions, especially as
related to potential water development projects.

This report was undertaken with the cooperation of each state fish and 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. Other Federal agencies involved in this study furnished basic
data. The cooperation of your Basin Planning and Project Planning Branches
was significant.

In 1960, approximately 2.6 million anglers fished 22 million days in the
basin on 590,000 acres of ponded waters and h6,000 miles of fishable streams.
Only slightly less hunters, 2.3 million, also spent approximately 22 million
days afield in 1960 on 93 million acres of land in the basin.

In 1960, the Chio Basin commercial fisheries catch was nearly 2.5 million
pounds valued at $425,000. A potential demand of 7.9 million pounds of
freshwater fish (exclusive of that produced in the Great Lakes) was estimated
to exist in the basin that year, indicating potential deficit of 5.4 million
pounds. The commercial catch originated almost entirely from the river

fisheries which accounted for only 45 percent (191,000 acres) of the potentially

available habitat (hl9,000). The average production rate was 12.6 pounds per
acre. An average production rate of 19 pounds per acre on the potential
habitat would have been required to meet 1960 demands. The commercial shell-
fish catch for the corresponding year was 2.25 million pounds valued at
$95,000. Recent increases in demand for mussel shells has resulted in at
least a doubling of the value of the catch since 1960.




i 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.
I Despite the assumption that much of this demand will be met by future habitat
development programs, there will still be unfulfilled needs of 3.1 million
5 angler-days by 1980 and 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 1980, 23 percent
by 2000, and 32 percent by 2020--over the 1960 actual basin use. Sufficient
hunting opportunity, above that met by future habitat development programs,
i will be needed to sustain an additional 3.4 million man-days use by 1980 and
' 5.5 million 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 hebitat
created through reservoir construction and potentially available for com-
mercial fishing will total 635,000 acres by 1980. A production rate of 22.3
and 38.0 pounds per acre from these waters will be required to meet 1980 and
2010 demands, respectively. Liberalization of legal restrictions and moderni-

[ zation and coordination of the fishery are necessary conditions for optimum
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 production
in the basin will likely be a function of a presently uncertain supply rather
than demand. The Ohio Basin is one of the major quality shell-producing sareas
in the world and every effort should be taken to assure prudent utilization
and appropriate habitat protection for this resource.

The reconnaissance nature of the data and the size of the areas being compared
preclude its direct use in many specific future projects. A framework study

; such as this finds its value in inter-elemental comparisons rather than fixed
indices for specific projects. We do not imply that the data for any specific
area is particularly erroneous; Just that certain elements of the reconnais-
sance-scope data may warrant additional analysis or eduction to more specific
areas before they can be applied to a given project at a given location within
a sub-area.

T

It has been a welcome opportunity to provide information on fish and wildlife
resources of the Ohio River Basin. We hope our participation in this compre-
hensive study will result in the perpetuation and enhancement of these
resources and that full consideration will be given to fish and wildlife

ii




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

Sincerely yours,

Waltirg. Gresh glonal Director

R. W. Burwell, Regional Director
Bureau of Sport Fisheries & Wildlife Bureau of Sport sherles & Wildlife
Region 3 Region 4

g Colell (T By ihiner

A;_h k..Rlchar E. Griffith, RedaQyal Director William F. Carbine, Regional Director
VA Bureau of Sport Fisheries & Wildlife Bureau of Commercial Fisheries
Region 5
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\ INTRODUCTION
y
This is a report on the fish and wildlife resources of the Chio River
Basin, including the related needs of the present and future sportsmen of
the area. RThe report has been prepared under the authority, and in

accordance' with the provisions of the Fish and Wildlife Coordination Act
(48 Stat. 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 s
view to determining whether any modification in the Corps of Engineers'
comprehensive plan for flood control and other purposes in the Chio 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 was 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; water
quality control; flood control and drainage; hydroelectric power; navigation;
watershed protection and management; outdoor recreation; fish and wildlife
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
of elements which would be required in 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 areas of New York, Maryland,
Virginia and North Carolina.

The fish and wildlife resources of the Ohio River Basin have been
studied previously in connection with water 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 Bureau of Sport Fisheries
and Wildlife prior to 1963.
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DESCRIPTION OF THE AREA

Geographx

The Ohio River is formed by the confluence of the Allegheny and
Monongahela Rivers at Pittsburgh, Pennsylvania. It flows 981 river-miles
in a southwesterly direction and joins the Mississippi River at Cairo,
Illinois. The river bounds Ohio, Indiana and Illinois (right bank); and
West Virginia and Kentucky (left bank). Major Ohioc River tributaries, in
addition to the Allegheny and Monongahela Rivers, are the Beaver, Muskingum,
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). i

The area under study comprises that portion of the Chio 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).

Topograghx

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

Geology

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
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 calcarecus 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. Mean temperatures vary from
50° F. on the northern boundary to 60° 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 with a precipi-
tation of 6.5 inches in 48 hours, over an area as large as 37,000 square
miles. Conversely, minimum monthly rainfalls 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.




Industrx

Portions of the Chio River are highly industrislized; 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: (13 Appalachian Region, to
include the basin portions of New York, Pennsylvania, West Virginia, North
Carolina, Maryland, Virginia, eastern Kentucky and southeastern Ohio; (2)
the Central Lowland, to include the Ohio, Indiana and Illinois portions of
the basin north and west of Portsmouth, Ohio; and (3) the Interior Plateau,
to include western Kentucky and northwestern Tennessee. A more definitive
inventory of available fish and game habitat on a sub-basin basis can be
found in Appendix Table 1, Columns 5 through 12.

Stream Fisheries

Cold-water streams capable of producing or sustasining trout fishing
are located, primarily, 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
walleye and northern pike. The muskellunge provides fishing in certain
Kentucky, New York, Pennsylvania, West Virginia and Ohio streams.

The lower reaches of the upland streams, plus streams in the lowlands
or plateaus, are productive of carp, catfish, largemouth bass, spotted bass,
sauger, crappies and suckers.

The basin's major tributary streams contain all the species mentioned,
except trout. However, the normally inferior habitat in boundary streams
and the lower reaches of large tributaries, inhibits the game fish populations
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Photo 1. The Ohio River Basin contains many fine
smallmouth bass streams. (Courtesy No. Car. Wild-
1life Resources Commission)

Photo 2. Tailwater fishing is popular and pro-
ductive. (Courtesy Tennessee Game and Fish Comm.)
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and promotes & higher ratio of non-game species. Species of game fish having
restrictive habitat requirements occur rarely or as transients in many
portions of these large rivers.

Pollution from many sources (industrial, municipal, agricultural and
mining) seriously limit fish production in many basin streams. Presently,
the most serious basin pollutant is acid mine drainage. This pollutant, and
insufficiently treated industrial and municipal effluents, reduce potentially
fishable basin streams by 47 percent in Pennsylvania, by nine percent in
West Virginia, and to lesser degrees in other states. Stream pollution
decreases in severity as one moves west across the basin; except below certain
large municipalities or areas of industrial outfalls. Lack of seasonally

sustained flows in many basin streams compounds pollution problems.
Rese ir, Lake, and Pond Fisheries
With the exception of the natural lakes, located principally in the
Allegheny portion of New York and Pennsylvania and in the Wabash Basin of

Indiana and Illinois, ponded-water fish populations are generally the
result of artificial stocking.

Man-made reservoirs and farm ponds receive an initial stocking of
various species combinations of largemouth bass, sunfish, crappies, white
bass, walleye, perch, catfish and bullheads. Certain coll-water ponds in
the Appalachian Region are stocked and managed for trout while certain
reservoirs in the uplend plateau region, especially in Ohio, are being managed
for muskellunge. Northern pike also have been established in some reservoirs
in Pennsylvania and Ohio, and in other basin states.

Indigenous fish populations in natural lakes have been augmented with
stocked species; they now approximate the species composition of man-made
lakes and ponds. Certain native species such as muskellunge, cisco, war-
mouth and yellow bass persist in natural lakes of the basin.

Commercial Fisheries

Although commercial catch statistics are not available for the inland
waters of the U. S. prior to 1894, it appears that peak production in the
Ohio Basin may have occurred earlier in the 19th century. The 1894 catch
was 6.7 million pounds and the next year for which data are available, 1899,
shows a drop to 3.1 million pounds. Between 1899 and 1963 the catch has
remained relatively stable with the highest subsequent production, 3.6
million pounds, occurring in 1957 and the lowest, 1.2 million pounds, in
1963. The 1960 catch was 2.6 million pounds (Table 2).

Land-use changes, due to agricultural and lumbering activities early
in the 19th century plus the rise of the Ohio Basin coal and steel industries
in the mid 1800's caused substantial environmental changes prior to 1900.
Acid mine drainage, slaughterhouse and pulp and papermill effluent, oil
seepage, steel mill waste and municipal sewage all had begun to pollute
the streams during this period.




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, largemouth 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 two percent of the catch
in recent years, with the exception of 1959 and 1960.

Carp, introduced into this country in the late 1800's, rose rapidly
from 0.7 percent of the catch in 1894 to 21 percent in 1922 and currently
averages around 25 percent. This species now exceeds the freshwater drum
in poundage harvested. Catfish and buffalo, historically the more important
food species, continue to average around 25 and 30 percent, respectively,
of the total catch, although both are subject to fairly large fluctuations
from year to year. Carp, buffalo and catfish combined comprised TO percent
of the catch in 1960, 88 percent in 1962 and 90 percent in 1963. The
paddlefish 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.
Species 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, T8 percent in 1899 and 67 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, accounting 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 189h, over
1.3 million pounds, had declined to 52,000 pounds in 1963. The Illinois
harvest of 940,000 pounds in 1894, declined to 357,000 pounds in 1960 and
120,000 pounds in 1963.

Tributary Streams: The Wabash River fishery industry likewise, has
decreased from 864,000 pounds in 1894 to 120,000 pounds in 1960 and 81,000
pounds in 1963. The Cumberland River catch has increased in recent years,
from 193,000 pounds in 1894 and 81,000 pounds in 1903 to between 300,000 and
360,000 pounds currently. This same trend is apparent on the Kentucky River.
In Kentucky, the Green, Barren, Big Sandy, Licking, and Rough Rivers have
been utilized more extensively ire recent years, although not making up a
significant portion of the basin production.




Photo 3. The commercial fishery has remained rel-
atively stable during the last 60 years. (Courtesy
Illinois Department of Conservation)

Photo %. Commercial shellfish fisheries are
important in the Ohio, White and Wabash Rivers.
(Courtesy Tennessee Game and Fish Cormission)
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Commercial shellfish catches are not recorded for the Ohio River Basin
prior to 1908 (Table L4), although mussel fishing as & commercisl enterprise
dates back to 1891 with the establishment of a button factory at Muscatine,
Iowa, on the Mississippi River. The decade following 1891 saw phenomenal
growth in the mussel industry. In addition to supplying shells to the
expanding button industry, many tons of shells were shipped to European
markets. Large quantities of non-commercial species also were harvested
to be "cooked-out" along with commercial species in the search for natural
pearls and slugs. In many areas, virtually whole communities pursued the
collecting and opening of mussels in the search for pearls; and, frequently,
many small, shallow streams, where hand collecting was easy, were depleted.

During the decade preceding World War I, the pearl button industry
flourished as a multi-million dollar enterprise. From the industry's
inception on the Mississippi River, commercial mussel harvesting spread
rapidly throughout the Upper Mississippi and Ohio River Basins. In the
Ohio Basin between 1912 and 1922, production was recorded on some 25 of
the basin's streams including the Muskingum, Scioto, Eel, Tippecanoce and
Mississinewa Rivers, in addition to the major producing streams--the Ohio,
Wabash and White Rivers. During the period 1908-1922, it is estimated that
the basin supplied approximately one-third of the total U. S. production of
mussel shells.

The post World War I years brought steady declines to tne industry.
Changing demands, increasing use of synthetic materials, depletion cof high-
yield beds, pollution of productive streams and other factors hastened this
decline. Recent stabilization of demand, however, has permitted the industry
to continue production. At the present time, approximately two percent of
the commercial mussel harvest in the U. S. is utilized domestically with
the balance being processed for export. ©Since at least 1950, the Tennessee
River has been the major source of shells; although the Chio, White and
Wabash Rivers of the Ohio Basin also have provided significant guantities.

Farm Game

The most abundant game mammal in the basin is the cottontail rabbit.
It supports the largest amount of hunting effort in most basin states. It
is most numerous in the Central Lowlands and Interior Plateau Regions and
is least abundant in the eastern and northeastern portion of the study area.

The range and abundance of the bobwhite quail approximates that of
the cottontail. It is the basin's most widely spread and hunted gallinaceous
game bird. Basin quail hunting is most prevalent in southern Illinois,
southern Indiana and in central and western Kentucky.

The ring-necked pheasant is most abundant and subjected to the heaviest
hunting pressure in central and western Ohio, northern Indisna and the
northern part of the basin portion of Illinois. It is hunted in all basin
states except Tennessee and Virginia, but absent or occurs only in limited
numbers throughout most of the hill portion of the basin. Hunting is often
supported by bird releases on managed areas in marginal pheasant country.




Photo 5. The cottontail rebbit is the most abun~
dant game mammal in the basin. (Courtesy Ohio
Department of Natural Resources)

Photo 6. The bobwhite quail is the most widely
hunted game bird in the basin. (Courtesy Kentucky
Department of Fish and Wildlife Resources)




Populations of Hungarian partridge reach hunteble 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 Game

Three Lig game mammals, white-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
Appalachian 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 associated 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 renk first or second in the basin hunter's choice
of game species.

Raccoons support a sizeable hunting effort in all basin states. In
Indiana, it ranks third in the amount of hunting effort expended against
a particular species.

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

Furbearers

While not accorded game status by most fish and game agencies, 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
considered as a sport by some, and as a business by others. Furbearers vary
in abundance according to the habitat. Muskrat 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, New York,
Pennsylvania and perhaps West Virginia, beaver populations are low. They
are taken rarely.

Migratory Birds

There are two principal fall migration routes for waterfowl in the basin.
The eastern route cuts ascross northern Ohio and Pennsylvania to the Atlantic
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Photo 7. White-tailed deer are legal game animals
in all basin states. (Courtesy Pennsylvania Game
Commission)

Photo 8. Waterfowl hunting is a popular sport
throughout the basin. (Courtesy Indiana Depart-
ment of Natural 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 minor flyways down other rivers such as the Scioto, White, 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 tri~-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 hunting areas in the nation lying just outside the basin in
southern Illinois.

Other migratory game birds (snipe, rail and gallinules) are hunted in
the basin's marsh areas. Woodcock provide upland-game hunting experiences
through some of the northern and western portions of the basin. However,
none of these species provide a major segment of hunting effort within any
given basin state.

The mourning dove sustains a sizeable amount of the basin hunting
effort, especially in the Interior Plateaus and Central Lowlands. Although
this upland, migratory bird is plentiful throughout the basin, it is not
legal game in Ohio, Indiana and New York.

Utilizaticn of Fish and Wildlife Resources

Demand Indices

The need for fishing and hunting opportunity in the basin was determined
through analyses of existing use and latent demand indices. These indices
are a function of many factors: adequate time, desire to participate,
availability and convenience of facilities, several standard socio-economic
factors (age, health, social and economic status) and other less important
factors.

Existing Pressures: After reviewing several methods of delineating
geographical-use limits, the sub-basin within a given state was selected.
It offered the most practical unit for basing estimates of existing pressure.

Collecting most resource data on a sub-basin basis was relatively un-
complicated. Basic county inventory data cften was availasble in standard
references. Direct estimates of hunting and fishing pressures, from game
or creel censuses of sufficient coverage to allow for sub-area delineations
were sometimes lacking, requiring the use of indirect methods.

These indirect approaches involved the use of regional or national
statistics drawn from either the Bureau of Sport Fisheries and Wildlife
publication, "1960 National Survey of Fishing and Hunting" or ORRRC Report
No. 7 - "Sport Fishing - Today and Tomorrow." These statistics were applied




to either the area population 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 basinm state in Supplement 1 to this report.
Specific sub-basin estimates of hunting and fishing pressures are found in
Table 1, Columns 13-19.

In 1960, stream fishing pressure in the basin states ranged from 497
anglers per mile per year in Indiana to 19 in the more remote streams in
the basin portion of New York. The basin mean was 142 man-days per mile.

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

Only the basin states of Illinois, Indiana, Pennsylvania and New York
have significant acreages of natural lakes. As in reservoirs, the range
reflects stability of conditions: 14 man-days per acre per year in New
York to 29 in TIllinois, with a mean of 19.

Estimates of fishing pressure on farm ponds ranged from 94 man-days
per acre per year in Ohio (with its many fee fishing ponds included) to 13
in Tennessee. The annual basin mean was 47 man-days per acre.

The 1960 commercial fish catch in the Ohio Basin was 2.5 million pounds
valued at $426,000 (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, Cumberland and Kentucky, together with the Ohio, accounted for 98
percent of the basin catch. There was no commercial fishing in the Ohio
Basin portions of Ohio, Pennsylvania, New York, West Virginia, Virginia,
Maryland and North Carolina.

In terms of volume and value, five species dominated the catch--buffalo,
carp, catfish, 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 turn of the century, although
there have been fluctuations by species and areas. The value of this
production in terms of price per pound has tended to decline since 1950
with 1963 prices approaching those of the 1022-1931 period. The total value
of the catch in 1963 was the lowest on record with the exception of 1903,
1908, and 1931.

The 1960 commercial shellfish catch in the Ohio Basin was 2.3 million
pounds valued at $95,000. Mussel-shell production was recorded on the
Wabash, White, Cumberland and Ohio Rivers, traditionally the major shell
producing streams in the basin. Total pounds of shells produced have re=-
mained relatively constant since 1954 but have been considerably lower than
the peak production years of 1908-1922. The average price per ton in 1960
was the highest on record, up to that time, and $22 higher than 1959, with
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thies 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-
water-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 100:9k4; nationally,
this ratio was 100:11k. In 1960 in this relatively urban area, the basin
participation was 10 annual-days use per hunter and nine per fisherman. The
1960 national participation was 13 annual-days use per hunter and 18 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 non-licensed anglers exceeded the hunters by a
significant margin.

Basin wide, the pressure directed against farm game was relatively
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-
days use per acre.

Forest-game habitat in the basin annually sustains a somewhat greater
hunter pressure than farm-game habitat, because 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 utilization 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 ci7racter 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.

l/ Mueller, Eva and Gerald Gurin, Participation in Outdoor Recreation:
Factors Affecting Demand Among American Adults, ORRRC Study Report 20
Washington, 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 estimates of the magnitude of this latent demand factor and its
application to the demand features of future populztions.

Role of Public Lands and Waters

There are numerous possibilities of increasing hunting and fishing
opportunity by providing additional access to lands and waters. Many of
these possibilities involve indirect approaches in which the zattitude of
the person controlling access must be altered. This is, at best, a temporary
measure since a landowner's attitude to hunting or fishing access can change
radically and quickly.

Long-term leases or fee-title purchase of access
land by public agencies represent a practical, direct
problem of increasing hunting and fishing opportunity.

ites or blocks of
ch to the

Public acquisition of land or water does not solve the problem com-
pletely since analyses of Ohio River Basin data does not indicate a direct
relationship between public acreage per participant and its ability to
provide hunting or fishing. TFor example, in 1960 in the Mshoning Sub-basin
in Ohio, a pressure on public land of one licensed hunter per three acres
amounts to 19 percent of the total hunting in the sub-basin. Conversely,
15 acres of public land per hunter in the Cumberland Sub-basin in Kentucky
only sustain eight percent of the total sub-basin hunting effort. Similar
circumstances can be listed for public fishing. v

Public Fishing Areas: Public access to a state's inland rivers and
streams usually is a question of legislative interpretation, which can only
be settled conclusively by judicial determination.

In 1960 there were over M,OOO miles of navigable river in the basin,
open to the public. These streams are the boundary rivers and the larger
or downstream reaches of certain inland rivers. In addition, many stream
miles are open to public access through state or territorial legislation.
Public land bordering or underlying streams accounts for additional miles
of access.

Public waters in the basin sustained 36 percent of the total fishing
effort. Lakes with public access comprise a total of 95,000 acres and
annually provided for 15 percent of the total fishing effort. Corps of
Engineer reservoirs (including various Conservancy District waters in Ohio)
total 302,000 acres and provided for 20 percent of the total basin fishing
effort. Other agency lakes, totaling 10,300 acres and open to the public,
provided less than one percent of the total basin fishing pressure. Con-
sidering only those states having a major portion of their land acreage in
the drainage; 35 percent of Ohio's fishing took place in public waters, 27
percent of Kentucky's, 18 percent of Pennsylvania's, 17 percent of West
Virginia's, and 12 percent of Indiana's (Table 1, Column 21).
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Photo 9. Crowded stream sections indicate the need
for additional public access. Courtesy Pennsyl-
vania Fish Cormission)

Photo 10. Unlike most basins, hunting pressure
approximates fishing pressure in the Basin.




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 & 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 with 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 types of public lands in the basin in
1960, 1.4 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 agencies accounted for .8 percent of the total hunting use at a rate
of .55 hunter-days per acre. State forests supplied .4 percent of total public
use at .31 hunter-days per acre; Corps' land, also .4 percent at .14 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 24).

In most cases, while ownership rests with the various agencies mentioned
above, the administration or actual 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 Illinois situation
is indicative 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 14 intensively managed public hunting areas in Indiana showed the
following activity breakdown: hunting and trapping--24 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; 26 percent
wildlife associated; and 16 percent general recreation. In this study, sight-
seeing was not taken into consideration.
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Photo 11. Over 20 per cent of the fishing in the
basin is provided at reservoirs open to public
use. (Courtesy Tennessee Game and Fish Corm. )

Photo 12. Only 3.2 per cent of the hunting in
the basin is provided at public arcas. (Courtesy
T1linois 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 which are open to the public
on a fee basis. These acreages are intensively managed and either heavily
overstocked with adult (and usually "exotic") fish or stocked "under the
gun" with game birds.

Usually, fee fishing ponds are associated with urban centers. The ponds
are generally less than 20 acres. Overstocking small ponds tends to heighten
competition for food, concentrates the fish, and makes them more susceptible
to angling.

In many states in the Ohio River Basin, the number and acres of fee
ponds are insignificant as an adjunct to the existing fisheries. However,
in the heavily populated portions of Pennsylvania, Kentucky and Chio, fee
fishing constitutes a significant segment of each state's fishing pressure.
The Pennsylvania portion of the basin has over 100 small fee ponds sustaining
an estimated 20,000 man-days per year. In Kentucky, 413 acres of pay lakes
provide an estimated 56,000 man-days of use annually. In Chio in 1960 nearly
200 basin ponds, comprising 3,600 acres, provided an annual average use of
153 man-uays per acre or a total fishing effort of 546,000 man-days. This
amounted to eight percent of the state's total fishing pressure.

Number and type of fee hunting areas are related to the quality and
quantity of local hunting habitat and local hunter demand. In many cases,
access to private fee hunting areas is considered a status symbol. Therefore,
these developments often cater to a clientele which would not normally be
making use of other public or private hunting opportunity.

Information on utilization of private fee hunting areas in the Ohio
Basin is rather scant. 1In the basin portion of Indiana, present commercial
hunting effort on M,EOO acres amounts to approximately 3,200 hunter-days
annually (.76 man-days per acre). While there are no commercial hunting
areas in the basin portion of Illinois, the balance of the state has 134
licensed areas constituting 78,300 acres. The 1963 annual use of these areas
was 23,500 man-days or .30 man-days per acre. This undoubtedly represents a
minimum figure. Considering the low-utilization rates, coupled with the
type of hunter these units cater to, it is doubtful that fee hunting could
provide for the anticipated increase in hunter demand in the near future.

Private membership clubs, principally hunting clubs, cater to a restricted
clientele. These clubs are usually socially oriented, self-governing within
the framework 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 management
action; and (2) the inventory provides 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 habitat 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, 4, 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 potential
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 atypical 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 fishing ard 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
1960 ranged from .O4 to .30 with a median of .09 and a mean for the Lk sub-
basins of .11 (Table 1, Column 3).

The 1960 sub-basin average of acres of ponded water per licensed angler
(resident and non-resident) ranged from .0l to 2.16 with a median of .16
acres and a mean of .36 acres (Table 1, Column (o)

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, especially the Whitewater,
indicate a need for additional ponded waters. Liberal attitudes and
legislation 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 index showed two of the
state's five sub-basins below the basin median and the remaining three
slightly above. Pollution affecting Indiana stream fisheries is primarily
of a sporadic nature. Acid mine drainage is a chronic problem in the
lower Patoka Sub-basin. Lack of sustained water levels in streams apparently
compounds the pollutional pro<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>