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ABSTRACT 

The Ohio River has been modified extensively by the a c t i v i t i e s  o f  

the nearly 40 million people l iving within i t s  basin. 

s i l t a t i o n  following clearing of the  fores t s  i n  the 19th century and 

the construction of a system o f  dams f o r  maintaining navigation between 

1900 and 1929 affected the en t i r e  r iver ,  while pollution ( indus t r ia l  and 

domestic) was most severe i n  the upper t h i r d  o f  the r iver  i n  the 1940's. 

I n  this report we have t r i e d  t o  assess the current status and d is t r ibu-  

t ions of f i s h  i n  the Ohio River and r e l a t e  them t o  r iver  habitats and 

conditions. 

The e f fec ts  o f  

We found records o f  154 species of f ishes  reported from the 

were not  F Q W ~  i n  the if 

which have disappeared, 

dan t  f i s h  in the Ohio  R 

Ohio River between 1817 and 1983. 

troduced by man. 

Fourteen of these species were in- 

Only 13 species which were represented before 1970 

ver between 1970 and 1983, Of these 13 species 

only one, the lake sturgeon, was ever an abun- 

ver. However, several other important o r  u n i q u e  

fishes have declined alarmingly i n  abundance or  dis t r ibut ion since 3900. 

These include the shovelnose sturgeon, paddlefish, muskellunge, and blue 

sucker. 

The ten most-abundant f ishes  i n  the Ohio River lock chamber rotenone 

col lect ions of 1957-80 were: 

drum, mimic shiner ,  channel catfish, common carp, bullheads, sk ip jack  

emerald shiner,  gizzard shad, freshwater 

herring, white crappie, and threadfin shad. 

Between 1957 and 1980 f i sh  densi t ies  increased dramatically in the 

upper 100 miles o f  the r iver  where water quali ty improvements were greatest .  

Fish populations remained re la t ive ly  s tab le  in the lower two-thirds of 

the r iver  between 1957 and 1980. Many of the long-term changes i n  re la t ive  



dec l  

w i t h  

ned (i .e., s turgeons , paddlef 

The goa ls  of P.L. 92-500 t o  e 

cor respond ing  improvenients i n  

t i c u l a r l y  i n  t h e  upper p o r t i o n s  o f  

2 

abundances can be exp la ined  by c o n s i d e r i n g  t h e  e f f e c t s  of s i l t a t i o n  and 

c a n a l i z a t i o n  of t h e  r i v e r  on spawning h a b i t a t s .  

p e l a g i c  o r  semi -pe lag ic  eggs and/or  l a r v a e  have come t o  dominate t h e  

f i s h  community (i .e. emerald sh ine r ,  g i z z a r d  shad, and f reshwa te r  

drum), w h i l e  f i s h  which r e q u i r e  c lean  g r a v e l  subs t ra tes  f o r  spawning have 

F ishes which produce 

s h y  b l u e  sucker-, and redhorses ) .  

i m i n a t e  p o l l u t a n t s  have been approached 

f i s h  d e n s i t i e s  and d i s t r i b u t i o n s ,  pa r -  

t h e  r i v e r .  We recommend t h a t  these 

goa ls  be v i g o r o u s l y  pursued and t h a t  t h e  r e g u l a t o r y  and management agen- 

c i e s  r e s p o n s i b l e  f o r  t h e  f i s h e r y  resources of t h e  Ohia R i v e r  e s t a b l i s h  

an o v e r a l l  f i s h e r y  resource  p l a n  which would c o o r d i n a t e  a l l  f i s h e r y  i n -  

v e s t i g a t i o n s  on t h e  r i v e r  t o  achieve a s p e c i f i c  and p r i o r i t i z e d  s e t  o f  

o b j e c t i v e s .  



EXECUTIVE SUMMARY 

The Ohio River Val'ley const i tutes  one o f  t h e  great coal-producing 

regions o f  the  world and i s  inhabited by nearly 40 million people. 

Ohio mainstem has on i t s  shores nearly 40 major  power plants which use 

The 

the  r i v e r  f o r  coo l ing  purposes along w i t h  major industrial  concentra- 

t ions a t  Pittsburgh, Cincinnati, and Louisville. The mainstem i s  also 

impounded by 20 l ocks  and dams which maintain a 9 - f o o t  channel f o r  t t ie  

movement of nearly 150 mil ' l ion tons of waterborne cargo per year.  

A11 of these human a c t i v i t i e s  have, naturally,  had tremendous impacts 

on the Ohio River and i t s  b i o t a .  

the upper  half of the Ohio River was so severe, w i t h  regular outbreaks of 

waterborne diseases,  tha t  eight s t a t e s  along the river formed the Ohia 

River Valley Water Sanitation Commission (QRSANCO) i n  1948 t o  begin clean- 

i n g  u p  the r iver .  Thereafter, s ignif icant  decreases in some pollutants 

were recorded as nearly a l l  municipali t ies along the r ive r  i n s t a l l ed  pr i -  

mary and secondary treatmerit f a c i l i t i e s  by the l a t e  1960's.  

By the 1930's and ~ Q ' s ,  pollution of 

The National Environmental Policy Act of 1969 (NEPA) and The Federal 

Mater Pollution Control Ac t  Amendments of 1972 ( P . L .  92-500) have had two 

important e f f ec t s  which led t o  th is  report: 1)  Both NEPA and P . L .  92-500 

have required the preparation of many environmental impact statements, 

environmental reports,  and compliance reports on the effects  af new p r u -  

j e c t s  

biota 

the d 

t h e  d 

and the operations o f  existing f a c i l i t i e s  ~n the Ohio River and 

and 2 )  P . L .  92-500 has established a national goal o f  elimiriat 

scharge of pol lutants into a1 1 navigabl c waters by 1385. 

O u r  objectives i n  preparing th i s  report were: 1) t o  describe 

s t r ibut ion and r e l a t ive  abundances o f  f i shes  i n  t he  Ohio River 

i t s  

ng 
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between 1970 and 1983 and compare these with those reported before 1970; 

2 )  t o  gather,  a n d  analyze, the scattered data on larval f i s h  dis t r ibut ion 

i n  the Ohio River produced sirice 1970 and determine t h e i r  significance; 

3 )  t o  identify riverine habitats c r i t i c a l  f o r  reproduction of f i s h ,  and 

4 )  t o  draw conclusions regarding the current s t a tus  and well-being of 

the Ohio River f i s h  community. 

Historical Overview 

The Ohio River and i t s  predecessor, the Teays Rivw, have channeled 

waters of the region t o  the Mississippi system f o r  over 200 million years.  

The present channel of the Ohio l i e s  roughly a t  the edge of the southern- 

niost extension o f  the l a s t  glacial  i n v a s i o n  of North Anierica (10,000 

years ago). When the f i r s t  French a n d  English explorers reached the 

r iver  i n  the 1600's  they described i t  as a beautiful ,  clean stream flow- 

i n g  through extensive hardwood f o r e s t s ,  w i t h  marshy areas along the flood- 

plain and a t  nearly every creek mouth. 

easier  navigation over several rocky rapids and the many snags and d r i f t  

p i les .  

Floods were common and provided 

When the Northwest Terri tory was opened t o  settlernent by t h e  Americans 

a f t e r  the Revolutionary War, 

the "West". 

the f i r s t  steamboat was launched on the r ive r  in 1811, and the Louisville 

and Portland Canal was completed in 1830 t o  provide a means of passing 

the major low-water obstacle on the r i v e r ,  T h e  Falls o f  the Ohio a t  Louis- 

v i l l e .  I n  1909 a decision t o  maintain a year-around 9 '  channel .for navi- 

gation was reached, and by 1929 there were 50 dams on the r iver  providing 

l i f t s  o f  5.6 t o  1 2  f e e t  each ( t h e  dam a t  I..ouisville was an exception w i t h  

a l i f t  of 37 f e e t ) .  

the Ohio River became the primary route t o  

The movement o f  cargo along the r ive r  increased rapidly a f t e r  

This system of 50 darns and locks was replaced with 
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a newer system of h igh- l i f t  (10-35 f e e t )  dams between 1955 and 1980. 

Today (1983) there are 20 dams on the Ohio River. 

kjater Qual i t y  

Actual records of water quali ty -in the Ohio River are  rarely found 

f o r  the years before 1920. However, the few records and observations 

recorded in the 1 9 t h  century indicate that the quali ty of water declined 

as the population o f  European s e t t l e r s  increased i n  the Ohio River Basin 

a f t e r  1810. There were increases in mean turb id i ty ,  to ta l  dissolved 

so l ids ,  chlar ides ,  n i r r a t e s ,  and su l fa tes  u p  t o  the 1940's. During the 

same period dissolved oxygen values declined, par t icular ly  a f t e r  1900, 

and downstream from the major metropol i tan areas a Acid mine d r a  inaye 

in the upper Ohio River Basin resulted i n  pH values of less than 4.0 

in the upper 100 miles of the r iver  before 1950. Mean monthly to ta l  

co1.ifor-m bacteria counts in the r iver  often exceeded 20,000/100 ml in 

the 1940's. 

Primary sewage treatment f a c i l i t i e s  were instal led f o r  Q V W  90% 

o f  the basin 's  residents by 1960, while secondary f a c i l i t i e s  were in 

place by the middle 7 0 ' s .  

combined there were s ignif icant  decreases i n  coliform bacteria counts 

a f t e r  the 1950's. However, between 1960 and 1983, coliform bacteria 

counts declined most in the upper 100 miles of the r iver .  

As a resu l t  of a l l  pollution control measures 

In the lower 

two-thirds of the r iver ,  coliform bacteria counts remained re la t ive ly  

s tab le  between 1960 and 1983. 

There Mere s l i g h t ,  b u t  s ign i f icant ,  decreases in turb id i ty  and su l -  

f a t e  concentrations i n  the r iver  between 1953 and 1983. The concentra- 

t i o n  of n i t r a t e s ,  phosphates , and to ta l  dissolved sol ids remained s tab le  

in the same period. 
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The occurrence o f  low pH events, which had been a serious problem 

i n  the upper third of the r ive r  before 1950, were v i r tua l ly  eliminated 

by 1960, following effect ive controls placed on acid-mine drainage and 

i ndus t r i a1 ef f 1 uen t s  . 
I n  summary, water pollution was most serious i n  the upper 100-200 

miles of the r ive r ,  and d u r i n g  the 1940 ' s .  

water quali ty were made throughout the r iver  between 1950 and 1983. 

Since 1960 the most dramatic improvements have been made i n  the upper 

100 miles of the river while water quali ty i n  the lower two-thirds o f  

the r ive r  has e i the r  remained s t ab le  o r  improved only s l i g h t l y .  

Significant improvements in 

Never- 

theless ,  in view o f  the increased population o f  the basin d u r i n g  these 

two decades, such a s t ab i l i za t ion  i s  encouraging. 

l-.._._..ll_. Fishery Investigations --- o f t h e  Ohio River 

Early accounts of f ishes  collected from the O h i o  River before 1920 

cannot be r e l i ed  upon f a r  determination of r e l a t ive  abundances. However, 

they can, when compared t o  recent data,  indicate the disappearances of 

some species and severe reductions i n  species which were once conunon 

enough t o  have been fished commercially. 

The e a r l i e s t  general account o f  f ishes  i n  the Ohio River was pro- 

vided by the eccentric na tu ra l i s t  Constantine S ,  Rafinesque, who traveled 

down the r iver  i n  the sunmier o f  1818. Rafinesque described 52 species o f  

f i s h  from the Ohio River and made some very general comments on t h e i r  

r e l a t ive  abundances. The very few recorded observations on f ishes  o f  

the Ohio River between 1820 and 1920 is  astonishing. Even these few 

reports a r e  clumped a b o u t  t h e  areas o f  Cincinnati, Louisville, and Cairo 

in the middle and lower r ive r  sections.  
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i3etweeni 1920 and 1969 several investigators provided baseline data 

on Ohio River f i sh  populations, and interpreted the i r  findings in l i gh t  

of human disturbances in the r iver  basin. Trautman (1957 and 1981) in his 

long and thoughtful considerations of Ohio f ishes  and the changes in 

t h e i r  distributions,discussed a l l  o f  the Ohio River f ishes  i n  the Ohio 

portion o f  the r iver .  

f i r s t  comprehensive view o f  f i s h  populations in the O h i o  River f rom mouth 

t o  source. This monumental work was based upon 123 lock chamber rotenone 

samples supplemented by 125 collections made with seines ,  e l e c t r i c  shocker, 

The ORSANCO (1962) study of 1957-60 p rov ided  the 

o t t e r  trawls,  hoop nets ,  g i l l  nets ,  and trammel nets.  Other studies of 

Ohio River f ishes  during t h i s  interval include those o f  Gerking (1945), 

Lachner (1956) , Carter (1961, 1962) ,  Tebo (1965), Preston (1969) , and 

Clay (1975). 

Between 1970 and 1983 the number of f ishery investigations on the 

Ohio River increased dramatically, primarily as a resu l t  of the require- 

ments of the National Environmental Policy Act of 1969 and P. L. 92-500 

of 1972. 

preparation of environmental impact statements and/or other environmental 

reports for v i r tua l ly  every project o f  s ize  proposed along the O h i o  River. 

These ac t s ,  and the i r  subsequent amendments, have forced the 

We examined 95 of these reports containing original data on Ohio River 

f i shes  published between 1970 and 1983. I n  addition, regional biologists 

seemed t o  have become more numerous a n d  more act ive in t h i s  decade, and 

we examined many works of ichthyologists and agency biologis ts  published 

during th i s  period. 

---- Abundance and Diversity of Ohio River Fishes Through Time 

A l t h o u g h  estimates of the r e l a t ive  abundance5 o f  Ohio River f ishes  

before 1900 are based upon the impressions o f  ear ly workers rather t h a n  

quant i ta t ive measurements, i t  appears t h a t  the following f ishes  were 
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greatly reduced i n  abundance by 1950: lake sturgeon, shovelnose sturgeon , 

muskellunge, bigeye chub, and blue sucker. Fishes which had increased in 

re1 at ive abundance by 1950 included t h e  introduced cottiiimn carp and the 

gizzard shad. Important f ishes  which seemed t o  have changed l i t t l e  i n  

abundance were the freshwater drum, channel c a t f i s h ,  and emerald shiner. 

Between 1'350 and 1583 the amount o f  quantitative data availahlp on 

f i shes  o f  the Ohio River permits a more detailed description o f  changes 

i n  r e l a t ive  abundances. 

additional introduced species (goldfish,  white c a t f i s h ,  and banded k i l l i -  

I t  was during t h i s  33-year period tha t  three 

f i s h )  established themselves i n  the r iver .  I t  a l so  seems possible t h a t  

t h e  grass carp will become established i n  the lower r ive r  i n  the next 

few years. 

Densities o f  a l l  f i s h  species combined i n  t h e  243 lock chamber 

rotenone samples taken betwccn 1957 and 1980 were divided i n t o  four time 

pcri ods : 1957-60 , 1967-70,  1974-77, and 1978-80. There were signi f i  cant 

increases in densit ies of all f ishes  combined a f t e r  t h e  1957-60 period 

i n  the u p p e r  100 rriiles o f  the r ive r ,  between ORM 400-600 and 800-900. 

There were no s ignif icant  decreases i n  densi t ies  a f t e r  1957-60 a t  any 

location. Biomasses o f  a l l  f ish species combined d o u b l e d  between 1957-60 

(205 +218 k g / h a )  and t h p  three subsequent periods (i .e .  , 1978-80, 458 

+82 kg/ha) i n  the lock chamber col lect ions.  

Abundance and _..... _._____._ Diversity of Fishes .___ Along ._..... _ _  the Ohio R i v e r  

Many species of f i sh  were more widely dis t r ibuted throughout the 

length o f  t h e  O h i o  River i n  t h e  early 1800's than those same species 

a re  today , according t o  the wri tinys o f  Raf inesyue , Lesueur and others.  

For example, Lesueur described the blue sucker from the r ive r  at; P i t t s -  

b u r g h  a n d  Kafiiiesque also found i t  there a few years l a t e r  i n  1828. 
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However, the blue sucker has been reported above ORM 300 only once since 

1950. 

the upper 175 miles of the r iver  by early workers (before 1300), have n o t  

Similarly,  many other species of f i s h  w h i c h  were reported from 

been seen in tha t  region since 1320 ( i . e . ,  l e a s t  brook lamprey, paddle- 

f i s h ,  shovelnose sturgeon, shortnose gar, mooneye, speckled chub,  eastern 

sand dar te r ,  and blackside da r t e r ) ,  Many of those species which a re  s t i l l  

found in the lower two-thirds of the r iver  a re  most abundant i n  the l a s t  

200 r;iiles o f  the r iver  ( i . e .  , paddlefish, shortnose and spotted gars,  

and shovelnose sturgeon). 

A to ta l  o f  154 species of f i shes  (including introduced species) 

have been reported from the O h i o  River. 

species. Between 1920 and 1969 reports l i s t e d  121 species. Between 

1970 and 1383 reports l i s t ed  130 species. When the data f r o m  these three 

periods a re  combined, 120, 122, and 115 species had been reported from 

the upper, middle, and lower th i r a s  o f  the river, respectively - a re-  

markably ever, dis t r ibut ion of species along the r iver .  

the 154 species were found in a l l  three sections o f  the r iver .  

8 ,  and 15 species were found only in the upper, middle, and lower th i rds ,  

respectively. Species divers i ty  indices (n) increased s igni f icant ly  in 

Before 1920 reports l i s t e d  111 

Eighty-six o f  

Only 11, 

the upper 100 miles of the r iver  between 1957 and 1980. 

When the 243 lock chamber rotenone samples taken between 1957 and 

1980 were divided i n t o  100-nile sections o f  the r iver  and analyzed, i t  

became c l ea r  t h a t  the highest densi t ies  o f  a l l  f ishes  combined were found 

in the upper third of the r iver  (14,764/ha). 

and lower thirds  o f  the r iver  (6210 and 5393/ha) were about half that  o f  

Densities in the middle 

the upper third.  The high densi t ies  in the upper th i rd  of the r ive r  

were due primarily t o  large numbers o f  emerald and mimic shiners. 
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Nearly a l l  species of fishes increased in density between 1957 and 

in the upper 100 miles of the r ive r ,  with the most dramatic increases 

a f t e r  1974. Below ORM 100, the densi t ies  of emerald shiner,  mimic 

shiner,  s i l v e r  chub, and several other minnows decreased while densi.ties 

of common carp, white crappie, sauger, white bass, and freshwater drum 

increased a f t e r  1957. Gizzard shad densit ies increased in the lock cham- 

ber samples above ORM 600, b u t  decreased s l igh t ly  below ORM 600. The 

densi t ies  of paddlefish, longnose g a r ,  and skipjack herring increased 

s l igh t ly  between 1957 and 1980 in the 'lower thi rd o f  the r ive r .  

Densities o.F bullheads ( a l l  species combined) and blue catf ish de- 

clined in most sections o f  the r ive r  between 1954 and 1980, and  . there 

was an apparent s h i f t  froiii black t o  brown bullheads in the upper th i rd  

of the r iver .  

Biomasses of a l l  f ishes  combined, however, were greatest  (455 kg/ha) 

in the lower third of the r iver  according t o  the lock chamber rotenone 

samples. Biomasses in the upper and middle th i rds  of the r iver  (251 and 

258 kg/ha) were s l igh t ly  rnure than  half those i n  the  lower th i rd .  Large 

catches of gizzard shad, common carp and bigmouth buffalo were primarily 

responsible fo r  the h i g h  biomasses in the lower t h i r d  of the r iver .  

Emerald shiners,  gizzard shad, and freshwater drum were the three 

most abundan t  f ishes in the lock chamber samples o f  1957-80. Emerald 

shiner densi t ies  were much greater in the upper third of the r iver  than 

in the lower two-thirds. Gizzard shad densit ies were much more uniform 

t h roughou t  the length of the r iver ,  while freshwater drum densi t ies  were 

greatest  in the middle and lower thirds .  Mimic shiners were f o u r t h  in 

abundance, b u t ,  even more than  the emerald shiner,  were concmtrated in 

the upper third o f  the  r iver .  Channel catf ish were fi-Tth in abundance, 
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and were dis t r ibuted uniformly along the r ive r .  

c i e s  on the 10-most-abundant l i s t  were: 

species combined), skipjack herring, white crappie,  and threadfin shad. 

The remaining f i v e  spe- 

common carp, bullhead ( a l l  

The f i shes  presenting the grea tes t  biomasses i n  the lock chamber 

samples were gizzard shad and common carp. 

t r ibuted throughout t he  r ive r ,  b u t  stocks were greatest i n  t he  lower 200 

miles. The biomasses of freshwater drum and channel ca t f i sh  ranked 3rd 

These two species were dis-  

and 4 t h  and were rather  uniformly d i s t r i b u t e d  along the 

m o u t h  buffalo ranked 5th in biomass, primarily due t o  a 

heavy catches made i n  the  lower half of the r ive r  a f t e r  

species ranked 6 t h  t o  1 0 t h  i n  biomass were: smallmouth 

shiner ,  paddlefish, f lathead ca t f i sh ,  and bullheads (a1 

Reproduction and Spawning Habitats 

We have 

River f i shes  

i ng habi ta ts  

very convinc 

found tha t  an understanding of the spawnin 

river, The big- 

few unusually 

1979. The four 

buffalo, emerald 

spec i es cornbi ned) . 

habits of Ohio 

combined with knowledge of how man has a l te red  the spawn- 

available t o  f i shes  i n  the Ohio River, will lead t o  some 

ng explanations o f  the observed changes in the f i s h  com- 

munity during h is tor ica l  times. 

Most Ohio River f i shes  a re  spawned in the mainstem, n o t  in t r ibu tary  

streams o r  the  recently-created embayments. 

extensive reaches of clean gravel subs t ra te  i n  t he  near-shore zone. 

Consequently, the majority of f i s h  species found i n  the r ive r  were (and 

a re )  l i thophi l s  ( f i shes  which spawn over clean gravel-rock). When the 

Ohio basin was cleared for agricul ture  and then canalized for navigation, 

those gravel substrates  i n  shallow areas were a l te red  by s i l t a t i o n  and 

inundation. Therefore, many gravel-rock spawners (i . e . ,  shovelnose 

sturgeon redhorses, blue sucker paddlefish) declined in abundance, 

Originally the  r ive r  provided 
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w h i  1 e those P i  shes which produce pel ayi c eggs and/or 1 arvae ( i . e .  , fresh- 

water drum, emerald shiner,  and gizzard shad) w h i c h  f l o a t  above the bottom 

increased i n  r e l a t i v e ,  if  not absolute, abundance. Fishes ( i  .e .  , buffalo- 

f i shes ,  carpsuckers) which spawn over vegetative matter (usually t e r r e s -  

t r i a l  vegetation and debris)  maintained t h e i r  r e l a t ive  abundances without 

noticeable change, perhaps because the vegetative substrate  i s  renewed 

each year a n d ,  being l i gh te r ,  will r e s t  above the s i l t  layer.  

The nest-guarding sunfishes and basses ( i . e .  , bl uegi 11 , 1 argemouth , 

smallmouth, and spotted basses) a re  only abundant wnere protected embay- 

ments are  available fo r  spawning. 

bances due t o  wakes of passing towboats prevent spawning of the sunfishes 

and basses ( b u t  not crappies) i n  most portions of the mainstem. 

We theorize t h a t  t he  constant dis tur-  

Relative Abundances and Distribution o f  Larval Fishes 

A tremendous amount of e f f o r t  has been expended i n  determining 

larval f i sh  densi t ies  i n  the Ohio River as a r e su l t  of the National 

Environmental Policy Act of 1969 and P . L .  92-500 o f  1972. We assembled 

the avai 1 ab1 e i nformation from these reports and reduced i t  t o  comparable 

units o f  measure. 

F i s h  eggs and larvae f i r s t  appeared in the r ive r  in April and 

reached peak densi t ies  in May and June o f  each year arid declined drama- 

t i c a l l y  thereaf ter .  

f i s h  densi t ies  between the years 1373-80. 

We could detect  no s ignif icant  differences i n  larwel 

We found a s ignif icant  increase in the density o f  a l l  larval f i s h  

I n  the upper t h i r d  taxa combined w i t h  increasing distance downstream. 

of the r ive r  mean densit ies during the spawning peak were approximately 

9.6/100 m3, in the middle reaches of the r ive r  they were 56.5/100 m 3 ,  

while in the lower t h i r d  o f  the  r ive r  they increased t o  nearly 600/100 m3 
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Cyprinid and percid larvae were the most abundant taxa in the upper 

third of the r iver ,  while clupeids, cyprinids, and catostomids were 

most abundant in the lower two-thirds. 

_- Distributional Check-list of Ohio River Fishes 

We extracted dis t r ibut ion data from 197 separate publications appear- 

i n g  between 1817 and 1933, and supplemented t h i s  data w i t h  unpublished 

data,  museum records, and personal accounts, Distribution maps were 

completed f o r  the 132 species which were represented by two o r  more 

record-locations. 

tr ibuted in 61 genera and 24  families.  We also l i s t  51 additional species 

The 154 species reported from the O h i o  River were d i s -  

which have been reported in t r ibutary streams near the Ohio River, and 

which could occur 

Major - Conclusions 

1. The  Ohio 

one o f  re lat ively 

as s t rays  in the Ohio River. 

River has been converted from 

constant width with a minimum 

the current system of 20 navigation dams. This 

a free-flowing r iver  t o  

channel depth of 9 '  by 

system, coupled with 

land-use and flood control practices i n  the basin, has resulted in the 

s i l t a t i o n  and inundation of extensive areas o f  gravel substrate ,  par t i -  

cularly in the lower half o f  the r iver ,  

2. Water qual i ty ,  which was severely degraded in the upper th i rd  

of the r iver  by 1940, has improved dramatically in the upper r iver  since 

1960, and especially since 1973. 

3. Nearly 80 major embayments were created in creek mouths ad ja -  

cent t o  the mainstem by the in s t a l l a t ion  of the the new high- l i f t  navi- 

gation darns. 

r iver ,  and o f f e r  important habitat  fo r  basses and other sunfishes. 

These embayments a re  located along the upper half o f  the 



4. The  divers i ty  of f 

length o f  the r ive r .  

5. Of the 154 species 

14 

s h  spec es is  remarkably constant along the 

of f i sh  

Ohio River, 14 have been introduced 

which have been recorded from the 

by man. Only the common carp, gold- 

f i s h ,  white ca t f i sh ,  and banded k i l l i f i s h  have established substant ia l ,  

reproducing popul a t i  ons . 
5 .  Only thir teen species reported before 1970 have n o t  been reported 

between 1970 and 1983. Included i n  these presumably absent species a r e  

the lake sturgeon, which was abiindant before 1900; the alabama shad, which 

has not been seen since the 1890's; and the b u r b o t ,  which was always rare 

and niay have been introduced. The crystal  and g i l t  dar ters  were very 

scarce forms which disappeared a f t e r  the large r i f f l e s  were inundated by 

the navigation dams between 1900 and 1920. 

a r e  a l l  typical ly  small stream inhabitants which probably strayed into 

the O h i o  mainstern or only found the r ive r  habitable before impoundment. 

The remaining eight species 

7 .  Fishes which were s t i l l  present in 1970-1983 b u t  were judged to 

be severely reduced i n  numbers from t h e i r  pre-1900 densi t ies  included: 

most lampreys, shovelnose sturgeon, paddlefish, a l l  iyator gar ,  muskellunge, 

and blue sucker. 

w i t h  t h i s  group, but the early investigators often l e f t  us no idea of 

t h e i r  r e l a t ive  abundances before 1900. 

Several minnows and dar ters  could probably be included 

8. Fishes which increased in abundance bctween 1900 and 1980 were: 

common carp, gizzard shad, threadfin shad, and perhaps r ive r  carpsucker. 

9 .  The ten most abundant Fishes i n  the Otiio River between 1957 and 

1980, according t o  the lock chamber rotenone samples, were ( i n  order of 

abundance) : emerald shiner,  gizzard shad, .freshwater drum, mimic shiner,  

channel ca t f i sh ,  common carp, bullheads, skipjack herring, white crappie, 

and threadfin shad. 
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10. Many of the typical r iver ine species o f  f ishes  were forced down- 

stream between 1900 and 1940 as water quali ty deteriorated i n  the upper 

200-300 miles o f  the r iver .  

have begun t o  move back upstream. 

in the upper 100 miles of the r iver  where sauger, white crappie, goldeye, 

white bass, and freshwater drum densi t ies  increased between 1970 and 2980. 

The three most abundant f ishes  in the Ohio River (emerald shiner,  

Since 1970 many of these f i s h  populations 

The most dramatic recoveries are  seen 

1 2 .  

gizzard shad, and freshwater drum) a re  a l l  e i t he r  pelagophils or l i t h o -  

pelagophils. The eggs and/or larvae of these fishes f l o a t  i n  the water 

column - a reproductive strategy which must have been tremendously advan- 

tageous after the r iver  was impounded and s i l t e d .  Most f i s h  species i n  

the river are  l i thophi l s  w h i c h  must spawn over clean gravel. 

t h a t  many o f  these f i shes  declined in r e l a t ive  abundance a f t e r  1900 ( i . e . 3  

lake sturgeon, redhorses, blue sucker). 

We believe 

12. The density of a l l  larval f i sh  species combined,atthe peak o f  

the spawning season i n  April-June, increased from about 6/lOO m3 t o  nearly 

600/100 rn3 as you go downstream from the upper t o  the lower t h i r d  o f  the 

r iver .  

13. The goals o f  P.L.. 92-500 t o  eliminate pollutants have been 

approached with corresponding increases i n  f i s h  populations. Although 

the most dramatic improvements have been seen in the upper  100 miles of 

the r iver  where pollution was most severe, the modest improvements i n  

the lower r iver  i n  the face o f  an ever-increasing human influence, indi- 

cate the real value of pressing forward t o  a fu l l  real izat ion of the goals 

s ta ted in P . L .  92-500. 
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Recommendations 

1. There i s  a great  need f o r  coordinating the many fishery invest i -  

gations being conducted on the Ohio River. During the past decade many 

l i s t s  of f ishes  have been drawn u p  based upon collections near t h e  s i t e  

o f  each proposed project on the r iver .  

have been sampled repeatedly and d i  liyent’ly f o r  8-10 successive years.  

However, many o f  these studies have no c l ea r  objective other t h a n  the 

need on the part  of the part  of the project proposer, to meet a legis-  

1 a ted requ i rernent . 

Fishes near some power plants 

To achieve the maximum return f o r  o u r  e f f o r t s ,  we reconiniend t h a t  

regulatory and management agencies develop a s e t  of real i s t i c  objectives 

covering Ohio River f ishery resources centered on .the three resource 

groups: 1) coniiiiercial species, 2 )  sport  f i shes ,  and 3)  native f ishes  

not f i t t i n g  into the previous two categories. 

Once an overall s e t  of objectives has been agreed upon and 

p r io r i t i zed ,  the regulatory and management agencies would be able t o  

identify data gaps, d ra f t  a river-wide study plan, coordinate the e f f o r t s  

of a l l  investigators working on the r ive r  and recommend individual studies 

which would maximize the  usefulness of a l l  information gathered, while 

reducing duplication and meaningless compilations. 

The lock chamber rotenone sanrples provide the most economical 2 I 

and reproducible means o f  monitoring Ohio River f i s h  populations and 

should be continued. However, i t  would be advisable t o  conduct the 

sampling program i n  a more uniform manner and e n l i s t  the aid of special-  

i s t s  f o r  identi-fying smaller or  unusual f i shes .  I t  would also be advan- 

tageous t o  conduct a study to  validate the lock chamber r e su l t s  by com- 

paring them wi th open-river populations near the locks. 
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3. Regulatory agencies should develop a s e t  of documentation regu- 

la t ions which would ensure t h a t  a l l  data developed under t h e i r  require- 

ments be collected and expressed i n  a uniform manner, and t h a t  copies 

of a l l  documents submitted be deposited i n  b o t h  regional and national 

depositories where they wi l l  be preserved and available t o  t h e  public. 

Since the lower 62 miles of the Ohio River represent the l a s t  5. 

re la t ive ly  free-flowing section of the r iver  and provides important  habi- 

t a t  f o r  the shovelnose sturgeon, paddlefish, blue sucker, blue ca t f i sh ,  

a l l i ga to r  cjar, and other depressed big-river f i shes ,  we recommend tha t  

a n i  project planned i n  t h i s  area be examined with special care and fu l ly  

compensatory programs be required t o  o f f se t  any deleterious e f fec ts  ex- 

pected as a resu l t  of approved projects.  

might be a program o f  re in t roducing  the lake sturgeon t o  

th rough  a long-term stocking program. 

One such mitigative action 

the Ohio River 
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INTRODUCTION 

The fishes of the Ohio River have always been important t o  people 

l iving along the r ive r ,  f i r s t  as a source o f  Food, and l a t e r  as a means 

of making a l i v i n g ,  the basis f o r  recreational angling, as c u r i o s i t i e s  

of nature, and as indicators of the overall quali ty of water i n  the 

r iver .  When the European s e t t l e r s  began t o  a r r ive  the f ishes  were re- 

portedly la rge ,  abundant, and ea s i ly  captured a t  the t radi t ional  f i s h -  

i n g  s i t e s  of the Indians ( e .g . ,  t h e  Falls of the Ohio a t  Louisville, 

Kentucky). 

the character. of the r ive r  was al tered by human a c t i v i t i e s  in the water- 

shed. 

troduction o f  agricul ture  were t h e  dominant influences. 

As the human population in the Ohio River Basin expanded, 

I n i t i a l l y ,  the clearing of the vast hardwood fo res t s  and the i n -  

B u t  the  Ohio River Valley l i e s  i n  one of  the great coal-producing 

regions of  the world, and the realized and potential impacts of energy 

extraction from these coal f i e l d s  on the r ive r  a re  enonnous. The Ohio 

River Valley supports a large human population (nearly 40 mill ion) i n -  

cluding, on the banks o f  the r i v e r ,  the metropolitan areas o f  Pit ts-  

b u r g h ,  Cincinnati, and Louisville with many large industries including 

s tee l  and other heavy manufacturing , chemi cal pl  ants , and ref i neri 95 ,  

d i s t i l l e r i e s ,  meat-packing plants,  and e l e c t r i c  generating f a c i l i t i e s .  

Plans a re  a lso be ing  made t o  develop many synthetic fuel plants i n  the 

next decade. The IJ. S.  Army Corps o f  Engineers maintains a nine-foot 

channel in the r iver  f o r  the passage o f  about 150 million tons of water- 

borne cargo each year through the operation of a system of offstream 

reservoir releases,  d redg ing  operations, and 20 lock and dam ins t a l l a t ions .  
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The resul tant  impacts of hunian a c t i v i t i e s  on water q u a l i t y ,  dquatic 

habi ta ts ,  and aquatic l i f e  in the Ohjo River have n o t  gone w j t h o u t  notice 

and concerned action. 

f a r  communities along t h e  r iver  were in jeopardy, waterborne diseases 

were widespread, and the es the t ic  charac te r i s t ics  o f  the r iver  below the 

By the 1930's and 1 4 0 ' s  drinking water supplies 

njeti-opolitan areas were disgraceful. 

the Ohio River had formed water cormiissions in the 1920's  o r  before, 

t h e i r  individual influences had been small. The formation of the rJhio 

River Valley Water Sdnitation Conmission ~ ~ R ~ A ~ ~ ~ ~  in 194S, with the pr i -  

mary objective of cleaning up the Ohio River resulted from a compact be- 

tween eight  s t a t e s  tha t  either bordered on the Ohio River or i t s  major 

t r i  bu t a r ies  ( the  AI  1 egheny 

see r ivers ,  Figure 1 ) .  

A l t h o u g h  most o f  the s ta tes  along 

Mononga he'l a ,  Cumber1 and .I Idabash and Tennes- 

In  19423. only dbou t  1% o f  the industr ies  i n  the Ohio River basin were 

equipped with treatment f a c i l i t i e s ,  w h i l e  by 1962 the f igure had increased 

t o  BO$, and in 1975 i t  was nearly 100% (Dames & Moore 1975b),  The percent 

of the human population o f  the basin served by sewage treatment f a c i l i t i e s  

has a l w  increased from 38% in 1948 t o  30% in 1962, and 97% i n  1975, 

These impressive s t a t i s t i c s  o n  the pro ress of pollution control i n  

the Ohio River Valley have been Glade p o s s i b l e  by the enactment o f  the 

National Environmental Policy Act of 1969 ( N E P A )  and the Federal Mater 

Pollution Control Act and  i t s  amendments, including the 1972 amendments 

( a l s o  known as Public Law 92-5001, which requires a l l  discharqers t o  obtain 

permits and meet specif ic  requirements, and has provided extensive funding 

t o  municipal i i i e s  for  water pollution control. The tdatiorial Environmental 

Policy Act has required the preparation of  environmental impact assess- 

ments for  new construction projects d l o n g  the r iver  by private industiy,  
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especially the e l e c t r i c  power industry, the U,. S. Am.y Corps o f  Engineers, 

and by private and qovernmental agencies involved i n  the development o f  

riverports and similar pro,jects, 

The passage o f  Public Law 92-500 in 1972 established a national 

godl  o f  el iriiinating the discharge o f  fml l r r tan ts  into a l l  navigable 

wat.eri; by 1985. 

objective in the past eleven years. 

and P.L, 92-500 (par t icu lar ly  the requirements o f  Sections 316a dnd 

316b o f  the A c t )  there have been many studies o f  the e f fec ts  o f  c o ~ l i n l g  

Significant steps have been taken toward meeting t h a t  

Po meet t h e  requirements o f  

water withdrawals and discharges o f  heated eff luents  by e ' lectr ic  power 

plants on f i shes  in the Ohio River between 1970 and 1983. tllost o f  these 

studies were res t r ic ted  t o  the immediate v ic in i ty  o f  the fac i l  a" ty under 

consideration. 

These reports arid envi ronniental assessments have been interpreted 

largely on a project-by-project basis.  

ble a1 1 of the inforroation gathered d u r i n g  these individual projects and 

produce an overview of t h e  current s t a t u s  of the f i s h  populations o f  the 

Ohio River. 

Now i s  cledrly the t i m e  t o  assem- 

To t h i s  end our  specif ic  objectives are: 

(1) 

the Ohio River between 1970 and 1980, and t o  compare them with those re- 

To describe the dis t r ibut ion and re la t ive  abundance o f  f i shes  i n  

ported prior t o  1970- 

( 2 )  To assemble the scattered d a t a  

o f  eggs and larvae o f  Ohio River f 

P . L .  92-500 and other reports,  p u b  

iii i ne the i r s .i gn i f i can ce e 

(3 )  t o  ident i fy  c r i t i c a l  habitats 

the reproduction and survival of P 

on spat ia l  and temporal d i s t r ibu t ions  

shes as generated by Sect,ion 316b o f  

ished and unpublished, and  t o  deter- 

n the r iver  that :  may be essential  t o  

shes. 
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( 4 )  

draw conclusions regarding the  current stattis and well-being o f  the f i sh  

community o f  the  Ohio River so t h a t  we may identify problems and outline 

necessary projects or mmi toring s t ra teg ies  t o  solve those problems. 

Po use the information gathered by meeting objectives 1-3 above t o  
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HISTORICAL CHARACTERIZATION OF THE O H I O  RIVER 

The Ohio River and i t s  many predecessors have channeled waters to 

the mighty Mississippi River b a s i n  f o r  over 200 million years.  

f i r s t  named precursor of the Ohio was the ancient Teays River, which 

headed in the Piedmont region of North Carolina and flowed north t o  

Huntington, Nest Virginia. 

across Ohio and t h e n  turned westerly across Indiana and I l l i n o i s  to  j o i n  

the Mississippi 200 miles north of t he i r  present union (Janssen 1952).  

The Pliestocene glacial  invasion, which began 1 million years ago and 

ended j u s t  10,000 years ago with the r e t r ea t  o f  the Wisconsin g lac ie r ,  

resulted in enormous changes on the drainage pattern of the Ohio River 

The 

From Huntington the Teays flowed northwest 

basin (Fowke 1933). As each successive g lac ie r  advanced from Canada 

into the eastern United States a l l  north-flowing streams were blocked 

and t h e i r  waters, combined w i t h  meltwater from the g lac ie rs ,  were turned 

along the ice  margins forming temporary impoundments which backed u p  the 

r iver  valleys and eventually sp i l led  over divides into existing south- 

f l ow ing  streams. 

of the g lac ie r  were subsequently the major waterways o f  the area,  since 

as the glaciers  re t reated they buried a l l  former channels beneath them 

(including much o f  the ancient Teays) with many f e e t  of glacial  t i l l  

( F l i n t  1947)-  

t o  the reversal o f  flow of the Allegheny, Monongahela, and several smal- 

l e r  r iver  systems due t o  glacial  blockage, and the current r i v e r  va l l ey  

l-ies j u s t  10-80 miles south o f  the southernmost extent o f  the ice  sheets 

i n  most places. The conditions prevailing in the Ohio River a s  the gla- 

c ie rs  crept  t o  t h e i r  southernmost extent were of great importance in  

The channels t h u s  formed a t  the southernmost extensions 

The present course o f  the Ohio River j s ,  therefore,  due 
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.tile presen,t.-day fauna. The r iver ,  and indeed the climate 

d have been colder, and the coldwater f ishes  ( t r o u t s ,  c i s -  

shes, e t c . )  would have been a t  an advantage. As Trautnan 

(1957, 1981) has explained, geologists and geographers d i f f e r  on whether 

the Ohio would have been extremely cold and frozen over for  most of the 

year, o r  whether t h e  climate may have been much warmer, with occasional 

siimrner a i r  temperatures o f  70°F even a t  the maximurli intrusion o f  the gla- 

c ie rs .  I t  can def in i te ly  be deduced, however, t h a t  portions o f  the Ohio 

River were inundated by temporary lakes, t h a t  the volume o f  flow fluctu-- 

ated widely with changes in t h e  volume of meltwater added t o  t h e  basin, 

and t h a t  the amounts o f  gravel, sand, and glacial  rock washed i n t o  the 

valley were enormous. 

The f i r s t  human s e t t l e r s  along the Ohio River arrived 1.3,OO0-6,OOO 

years ago. These were the people of the Indian Knoll Culture who were 

probably n o t  many generations beyond the f i r s t  humans t o  enter North 

A~nerica v i a  the frozen Bering S t r a i t .  

t he i r  successors, the mound-bui lding Adena and Hopewell cul tures ,  have 

been t o l d  by Banta (1949)  a n d  others and need n o t  be retold.  

f i c i en t  t o  note tha t  t h e  early Iridian se.ttlet-s in the Ohio River Valley 

arrived af-ter the r e t r ea t  of t h e  l a s t  g lac ie rs ,  a n d  occupied the same 

second-bottom f i e lds  near the mouths of major t r ibu tar ies  t h a t  European 

s e t t l e r s  would l a t e r  claim. The Indians depended heavily upon  she l l f i sh  

and .fishes from the r iver  judging from the immense heaps of she l l s  and 

fishing a r t i f a c t s  found in the i r  middens. While a f e w  descendants o f  

The s tor ies  o f  these peoples and 

I t  i s  suf- 

the Ohio Valley 

-nomadic t r ibes  

, Plingo, ChEIr-0- 

these mound-builders persisted i n  the southern por t ion  of  

into the 1700's  most of them had been replaced by the  sem 

known t o  t h e  early European s e t t l e r s  - the Shawnee, Miam 

kee and Delaware. 
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The f i r s t  European t o  record his v i s i t  t o  the Ohio River was LaSalle 

The French in 1669, although the v i s i t  i s  questioned by some historians.  

had heard,  from captives b rough t  north by the Iroquois, o f  a beautiful 

r iver  t o  the south by means of which the Indians could reach the ocean 

and trade w i t h  the Spaniards. 

ou t l e t  t o  (hopefully) the Pacific.  

called "La Belle Riviere", the beautiful r i ve r ,  was well-known t o  the 

Europeans. The English name "Ohio" has been derived from e i the r  the 

Indian word "oyo", meaning beautiful o r  "ohiopeekhanne", meaning the 

w h i t e  foaming r ive r ,  according t o  Hulbert (1903). 

LaSalle meant to  find t h a t  r i ve r  and i t s  

By 1700 the r iver  which the French 

The English f i r s t  o f f i c i a l l y  expressed an in t e re s t  i n  the "Ohio" 

country i n  1744 when delegates from the New England colonies purchased 

from the Iroquois League a loosely defined t r a c t  of land to the west 

of the colonies. This sa le  formed the basis f o r  subsequent Bri t ish 

and American claims t o  the upper Ohio basin. I n  1749 the Bri t ish char- 

tered the Ohio Company o f  Virginia and granted i t  500,000 acres on both 

sides of the Ohio River. This charter prodded the French i n t o  immediate 

act ion,  and resulted i n  t ha t  same year,  in the expedition of Ciloran de 

Bienville. Ciloran and a party of 200 traveled i n  canoes down the Alle- 

gheny arid the Ohio t o  the mouth o f  the Great Miami River. 

next six years the French made every e f f o r t  t o  es tabl ish a presence on 

the Ohio t o  validate the claims of Ciloran, establishing several small 

f o r t s  including, in 1754, F t .  Duquesne a t  the joining o f  the Allegheny 

and Monongahela r ivers .  

Indian Wars the Ohio River Valley passed into the uncontested hands of 

the Bri t ish and t h e i r  American colonis ts .  

During the 

When the French were defeated in the French and 

F t .  Duquesne was captured by the Bri t ish and renamed F t .  P i t t ,  

l a t e r  Pittsburgh. The h e r i c a n  colonists then began t o  d r i f t  slowly 



26 

into the Ohio River Val 1 ey . 
f r o m  Britain they faced renewed warfare with the Indians and theit- 

Bri t ish a l l i e s  across the Ohis. Louisville was founded in 1778. A l -  

t h o u g h  a provisional peace was signed with the 5 r i t i s h  in 1783, the 

s e t t l e r s  along the Ohio were never f r e e  o f  the danger of raids from 

the Indian s ide  of the r iver .  S t i l l  , they t r ickled i n ,  founding Mari- 

e t t a ,  Ohio in 1787 and Cincinnati the following year.  Finally,  the 

Indian raids became intolerable  and several forces were organized t o  

march across t h e  Ohio. After the great  victory of Anthony Wayne a t  the 

Battle of Fallen Timbers and the signing of the  Treaty of Greenville in 

1795, the Americans obtained ownership of southern and eastern Ohio. 

and exclusive purchase r igh t s ,  and r igh ts  o f  f r e e  movement , in the remain- 

der o f  the Northwest. T h i s  ended t h e  mast serioiis th rea ts  o.f Indian a t -  

tack on s e t t l e r s  i n  I;he Ohio Valley, and the t r i c k l e  o f  immigration began 

t o  swell. Most o f  the subseqiuent warfare o f  the War o f  1812 in the re- 

gion occurred in  the Great Lakes region, and 1.813 saw v i r tua l ly  the end 

of Indian h o s t i l i t i e s  along the Ohio. 

Most, o f  the s e t t l e r s  in the Ohio Rivev Valley a t  the time traveled 

overland t o  Pittsburgh and then moved down the Ohio River on f l a - tboa t s .  

I t  has been estimated tha t  3,000 such f la tboa ts  descended t h e  Ohio each 

year between 1810 and 1820. 

When t h e  col oni s ts  decl ared independence 

Many o f  these e a r l i e s t  v i s i t o r s  ‘to the Ohio River (between 1559 and 

Their reports are  1820) l e f t  d i a r i e s  and journals o f  t h e i r  experiences. 

sometimes obviously exaggerated because -the authors often had 1 and t o  

s e l l  , reputations t u  build,  or other motivations f o r  trying t o  impress 

the seaboard reader back in New England and Virginia. As might he ex- 

pected, the f i shes  of the r ive r  were of ten  mentisned, b u t  we must re -  

cognize tha t  these early wri ters  were adventurers, so ld ie rs ,  land 
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speculators,  t raders ,  and immigrants, not trained na tu ra l i s t s ,  

a lso well to  keep i n  mind Hulbert 's (1903) observation tha t  "Travelers, 

as i s  always the case, are  interested i n  what i s  unusual, not in what 

i s  typical and commonplace." Therefore, i t  i s  not surprising tha t  many 

of the early t ravelers  remark upon the odd appearance of the gar, the 

huge catf ishes  and muskellunges of the r iver ,  while f a i l i ng  t o  mention 

I t  i s  

anything about the minnows, sunfishes, and other smaller f i shes  with 

which they were, perhaps, already famil iar .  S t i l l  the impressions o f  

these ear ly  t rave lers  a re  important in providing an understanding o f  

what the r ive r  habi ta t  available t o  f i shes  was l ike  in i t s  p r i s t ine  

s t a t e ,  and in assessing the original fish community o f  the r iver .  These 

early observations have been summarized to  a cer ta in  extent by Hulbert 

(1903) ,  Banta (1949) ,  Lachner (1956), Trautman (1957, 1977, 1981), Jack- 

son (1962) ,  and Gammon (1977) .  

_I_ River Conditions Before 1820 

When the European s e t t l e r s  arrived on the Ohio they found i t  flow- 

Above the ing t h r o u g h  an immense hardwood fo res t  from source t o  m o u t h .  

Muskingum River the fores t  was typical ly  Appalachian oak fo res t .  

the Muskingum and the Scioto River existed a mixed mesophytic fores t .  

From the Scioto to  below the Sa l t  River was a combination of the oak- 

hickory and beech-maple fores t s ,  while below the Sa l t  River the stream 

coursed t h r o u g h  a modified southern floodplain fo re s t  with oak-hickory 

stands away from the r iver  i t s e l f .  

Between 

In  reading accounts of the early t rave lers ,  so ld ie rs ,  and s e t t l e r s  

throughout Kentucky, Indiana, and  O h i o ,  one repeatedly hears of t h e  

troublesome marshes, mires, and sof t  boggy areas th rough  which the 

t ravelers  moved. Newcomers t o  the area also commented frequently on 
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the yellowish appearance of  the  f i r s t  s e t t l e r s ,  on the prevalence of 

fevers and "vapors1' t o  be contracted in the low-lying areas near the 

r ive r ,  and of the dense cloud 

miserable. Early accounts o f  

comment on  the  large areas of 

building projects ,  and agricu 

of mosqui tos whi ch rndde thei r 1 i ves 

nearly a l l  settlements along t h e  r iver  

swampy ground which impeded t r ave l ,  

tu re .  The natural vegetation covering 

and protecting the land, together w i t h  the f i l t e r i n g  action o f  the  ex- 

tensive swampy areas must have resul ted in very c l ea r  waters in the 

Ohio River and indeed, almost without exception the  ear ly  reports des- 

c r ibe  the Ohio waters as c lear ,  except  during floods o r  "freshes".  

Rafinesque (1820b) traveled the en t i r e  length of the Ohio  in 1818 

and described the waters o f  the Ohio as " . . . s l i gh t ly  turbid,  and be- 

come much more so in the  rises. 

and a t  a l l  times very salubrious." 

A t  a low stage they a re  almost c l ea r ,  

Rafinesque also described how smallmouth b u f f a l o  could be ' I . .  .corn- 

nionly taken with t h e  dar t  a t  night when asleep. - "  ." indicating tha t  the 

f i sh  must have been resting in re la t ive ly  s t i l l  water o f  great  c l a r i t y  

t o  have been seen by lantern o r  torch l i g h t .  

F loods  have been a regular,  annual feature  o f  the Ohio River, one 

need only consider the topography of i t s  valley and ear ly  accounts t o  

be assured of t ha t .  Seven floods,  with c re s t s  somgtimes exceeding GO 

f e e t ,  were reported in 1762, 1763, and in three years between 1 7 7 4  and 

1792.  

there must have been a great  deal o f  erosion o f  the  r iver  banks des- 

p i t e  the natural cover of vegetation. 

(1814) warning t o  ear ly  boatmen on the Mississippi to beware of tying 

u p  beneath a ver t ical  bank o f  sandy so i l  l e s t  the bank cave i n  on the 

The power o f  such a volume o f  water i s  not  t o  be denied, and 

Ne can assume t h a t  Crarnerls 
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b o a t ,  could have been applied t o  the Ohio as  well. 

Alexander Wilson, traveled down the Ohio by canoe i n  1810 and mentioned 

(1512) the bank swallows, which "....commonly scratch out holes f o r  t h e i r  

nests, . .on ( i n )  the high sandy banks  of a r iver  ... i n  several places along 

The orni thologis t ,  

the Ohio, they congregate in immense mu1 ti tudes. " Indeed, even today 

the bank swallows excavate the i r  nest holes i n  the ver t ical  banks of the 

r iver  where i t  erodes into the floodplain, much t o  the d i s t r e s s  o f  land- 

owners along the r iver .  Rafinesque, again w r i t i n g  of h i s  experiences i n  

1818, described the banks of the O h i o  as " . . . a l l  a l luvial  and of a deep 

and rich so i l ,  seldom qui te  sandy or  muddy. There are  i n  man-y bottoms 

a second and a third bank, a71 very steep and from ten t o  for ty  f ee t  

h i g h .  The f i r s t  bank i s  almost every where overflowed a t  high waters, 

the second never .... Many banks sink or are  washed away in inundations, 

when the channel se t s  against them." 

The floods occurred mainly in the spring and f a l l ,  although minor 

"freshes" could  be expected a f t e r  any major r a i n f a l l ,  and were eagerly 

awaited i n  the summer by t ravelers  wishing t o  r ide t h e i r  f la tboa ts  over 

the bars and "rapids". In the summer r iver  levels  sometimes f e l l  so 

low t h a t  the r iver  could be forded in many places between Cincinnati 

and Pittsburgh, a t  the Fal ls ,  and near Shawneetown and Cairo. 

places the r iver  d i d  not exceed 1-3 f ee t  in depth during draught periods. 

Nuttall (1821) claimed tha t  no boat drawing more than 9-10'' o f  water 

could pass over many of the rapids between ORM 0 and 25 in October, 1818. 

Trautmain (1957) quotes a number of early boatmen who indicated tha t  

In some 

the substratum of the Ohio was composed mostly of clean gravels,  sands, 

and rock. Cramer (1818) mentions many sand and gravel bars ,  rock out- 

croppings, and sandy banks b u t  only one mud bank along the Ohio. On 
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the other hand, Schultz (1810) s ta ted tha t  "The country above Cincinnati 

i s  healthy, and f r e e  from a l l  kinds of bilous complaints, although tire 

shores of the r iver  a re  generally one continuous and impassable bed of  

mud and slime. On the contrary, the shores below (Cincinnati)  a r e  dry 

and gravelly . . . . I '  

the Ohio River d i d  consist of more clean gravel and sand deposits than 

a t  present, b u t  there probably were s i l t  and mud deposits i n  the deeper 

poo ls  and along the shore short ly  a f t e r  receding floods. 

I t  seems sa fe  t o  conclude tha t  before 1818 the bed of 

The early boatmen on the Ohio were, natural ly ,  concerned with, and 

mentioned frequently, the various hazards t o  navigation other than low 

watms. These included a great  many downed t rees  or snags including 

the vertical  ' 'planters" and -the inclined "sawyers". I t  seems J ikely 

tha t  the number of snags would have been increased by the early logging 

a c t i v i t i e s  i n  t h e  basin. Rafinesque (182Ob) l i s t e d  the main hazards t o  

navigation as  the numerous gravel and sand bars, "sinking banks", sunken 

rocks, rocky ledges, d r i f t ed  logs,  snags or- sunken logs, r i s e s  and f a l l s ,  

shallow waterg ripples and rap ids .  

rapids a t  low water, b u t  t h a t  a l l  rapids disappeared a t  h i g h  water, 

"...even t hose  called the f a l l s ,  which l i e  below Louisvil le." 

Le ta r t ' s  rapids and Hurricane rapids as the most dangerous a f t e r  the F a l l s ,  

" . . .yet  they a re  merely large rock r ipples ."  Cramer t e l l s  us i n  The - Mavi- 

gator  (1818) tha t  d u r i n g  f l o o d  time vessels of "almost any tonnage . . . . I '  

could descend the r ive r ,  and t h a t  i t  never g o t  so low that canoes and 

other small boats could not be used. Cramer a l s o  offered the opinion 

tha t  most of the impedinients t o  navigation could, at: low water, be easi ly  

removed w i t h  teams o r  blasting powder. 

He s t a t e s  t h a t  iiiany ripples become 

He named 

Rafinesque (1820b)  claimed there were about 130 islands in the Ohio 
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River when he journeyed down i t  i n  1818, and since he was under contract 

t o  a Pittsburgh book publisher t o  produce a map o f  the river, we can as- 

sume tha t  he made an  actual caunt. Grainer (1818) also l i s t s  the number 

OF islands t o  be over 100 and mentions t h a t  although beaut i ful ,  the i s -  

lands usually had associated with them many shoals, sandbars, and trouble- 

some currents which added t o  the hazard of navigation. 

There a re  no recorded temperature readings for the Ohio before 1818, 

b u t  we can surmise t h a t  the greater shading o f  the r ive r  and i t s  t r i b u -  

t a r i e s  by t r ees ,  and the more a b u n d a n t  spring f lows  present in those days 

would have resulted i n  s l igh t ly  lower sumertime water temperatures t h a n  

are  now found in the r iver .  

MaviJation On The Ohio River _-___l_.__l_ 

The Ohio River became the primary western route during the s e t t l i n g  

of the Northwest Terri tory (Ohio, Indiana, I l l i n o i s ,  Michigan, and Wis- 

consin) and the middle Mississippi River Valley between 1800 and 1850. 

The great rush o f  immigrants increased the population o f  Kentucky, Ohio, 

Indiana, and I l l i no i s  from less than 700,000 i n  1810 t o  over 2 million 

i n  1830. Many more passed through on t h e i r  way t u  points f a r the r  west 

and sou th .  

T h e  f i r s t  steamboat t o  operate on the Western Waters, as  the Ohio 

and Mississippi r iver  system was known, was the I_ New Orleans which was 

actually launched on the Monangahela River a t  P i t t s b u r g h  in 1811. 

advantages o f  steam propulsion on the Ohio over the e a r l i e r  f la tboa ts  

and keelboats became so obvious tha t  construction o f  such vessels be- 

gan i n  earnest a t  Pittsburgh, Cincinnati, and Louisville. By 1835, a t  

l eas t  684 steamboats had been b u i  12: on the western r ivers ,  principally 

a t  the three c i t i e s  mentioned. 

The 
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This burgeoning volume of boat . t r a f f i c  provided i t s  own lobby f o r  

improved navigation on the Ohio (U.S. Amiy Corps o f  Engineers 197%). 

In 1819 an i n t e r s t a t e  commission surveyed 102 bars and shoal areas 

which were hazardous to  navigation. The f i r s t  "Rivers and tlarbors Act'' 

of 1824 authorized funds f o r  removing snags fixed t o  the bed of the 

river between P i t t s b u r g h  and the Mississippi River. One year l a t e r  

the Louisville and Portland Canal Company was formed t o  build a canal 

around the principal impediment t o  navigation on the Ohio River - the 

37-foat-fall o f  the r ive r  over a r u n  of nearly 2 iiiiles a t  the "Fa?ls 

o f  the Ohio" a t  Louisville. T h i s  canal was comple.ted in 1830 and was 

soon passing 1500 steamboats and 500 keel- and f l a tboa t s  through i t s  

three locks (50 '  x 1 8 5 ' )  each year. Thousands o f  other boats ran over 

the "Falls" d u r i n g  h i g h  water, since there was or iginal ly  no darn asso- 

ciated w i t h  the canal. 

Between 1837 and 1866 the Federal Government continued the snag- 

removal program and constructed 47  back-channel dams and 111 training 

dikes on the Ohio River. The purpose of these s t ructures  was to  con- 

f i n e  water t o  the channel of the r ive r ,  thereby deepening the r ive r  a t  

times of- low flow. Some dredging o f  . the channel a n d  rock-removal opera- 

t ions were also begun d u r i n g  this period. 

of successful projects employing darns passable by gated locks were in-  

s t a l l e d  on the smaller Green, Monongahela, and Muskingum r ive r s ,  and 

Ohio riverrnen began t o  urge the construction o f  a similar system on the 

Ohio River. A new survey was made i n  1875 which supported the usefulness 

and efficiency of such a systein on the Ohio. 

Between 1834 and 1875 a s e r i e s  

As a r e s u l t ,  the f i r s t .  cross-channel dam on the Ohio River was con- 

structed a t  Davis Island, 5 miles below P i t t s b u r g h  i n  1885. The Davis 
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Island Dam was of the "moveable wicket" type, tha t  i s ,  i t  had a naviga- 

ble pass section consisting of a se r ies  of hinged wickets which were 

only raised during low-flow conditions. Under high-flow conditions 

the wickets were collapsed f l a t  on  the r iver  bed and tows (and  f i s h  

as well)  could pass u p  or  downstream over the dam, rather than through 

the locks. 

Between 1909 and 1910 a decision t o  maintain a %foot  channel 

throughout the length of the r iver  was made and an additional 12 dams 

were constructed between Louisville and Pittsburgh. 

movable dam (itY41) was completed a t  Louisvil le.  

I n  1927 a new 

T h i s  s t ructure  was of 

special importance because i t  was the f i r s t  of the permanent "h igh- l i f t "  

dams. 

section over which both tows and f i s h  could pass d u r i n g  high flow per- 

iods.  

s i b l e  fo r  f i s h  t o  pass upstream a t  Louisville by any means other than 

locking through with the tows, o r  by e i the r  negotiating the small gated 

sections o r  topping the dam a t  flood stages.  

on the r iver ,  each with a 110' 7 600' lock (except Emsworth and Dashields 

which also had 56'  x 360' auxi l lary chambers). A t  the 38 s t ructures  

above Louisville the l i f t  of each dam ranged from 5.6-11 f e e t ,  while a t  

the 11 dams below Louisville the l i f t  varied from 7-12 f ee t .  A I 7  of the  

All previous dams on the r iver  were provided with a navigable 

The new dam provided a 3 7 '  l i f t  a t  Lock 41 and made i t  impos- 

By 1929 there were 50 dams 

dams except #41 a t  Louisvil le,  and Emsworth and Dashields above Mile 14,  

were provided with a navigable pass a t  high-water periods. Although the 

original slackwater navigation system specified 54 low dams on the r ive r ,  

the construction of somewhat larger  dams a t  Louisville and on the upper 

r iver  resulted in j u s t  46 dams in 1937 following the completion o f  the 

Gal 1 i pol i s  Dam. 
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Between 1937 and 1950 barge t r a f f i c  on the r iver  continued t o  i n -  

crease, and the average s i r e  of both tows and towboats a lso increased. 

Therefore, the U. S .  Army Corps o f  Engineers began a replacement and 

modernization progranz i n  1955 which has gradually replaced the older ,  

low, movable wicket darns w i t h  fewer high, non-navigable, ga%ed,  high- 

l i f t  dams. The replacement of most of the older 110 '  x 600'  lock cham- 

bers with 110' x 1200' locks has a lso been accomplished. A t  presen% 

(1982) there a re  20 lock and dam structures on the O h i o  River (Table l ) ,  

w i t h  the l a s t  o f  the small wicket-type dams (#52 and #53) i n  the lower 

r ive r  scheduled f o r  possible rcplacernent by a new h igh- l i f t  dam between 

Mound City and Olmsted, I l l i n o i s .  All of these dams are  equipped with 

the new and larger  110' x 1200' locks except Gallipolis and Lock and 

Dam #53, 

The new, non-navigable dams have l i f t s  o f  10 t o  35'  above Louis- 

v i l l e  and 16-25'below Louisville, or nearly twice t h a t  o f  the older 

s t ructures .  The new structures above mile 720 a r e  of the nan-navigable, 

gated dam w i t h  fixed wier type, while those below mile 720 a re  o f  the 

gated, navigable wier type. 

dams have a fixed wier section over which tows can pass when t h e  locks 

a r e  closed d u r i n g  h i g h  water. 

t a i n t e r ,  r o l l e r ,  or vertical  l i f t  gates which release water near the 

bottom rather than over the top. 

flushing oxygen-deficient water and s i l t  froiii the pools above the dams, 

b u t  a lso makes upstream movement of f ishes  d i f f i c u l t  i f  not  impossible 

a t  low flow. Even a t  f l ood  stages when the non-movable sections of the 

dams a re  topped and the movable sections a re  f u l l y  open i t  seems l ike ly  

tha t  upstream movements o f  many f i s h  would s t i l l  be r e s t r i c t ed .  

The primary difference being t h a t  the lower 

The gated s t ructures  above Mile 720 have 

Bottom release has the advantage of 
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amourit of f r e igh t  t r a f f i c  on the Ohio  River has increased 

from about 7.3 m’illion tons  in 1915, t o  15 million tons i n  

mill ion tons i n  1962, and 151 million tons in 1977, The d i s -  

tribut-ion of t r a f f i c  density on the river has a l so  undergone changes. 

In  1935 t r d f f i c  on the r iver  in  the Pittsburgh area was approximately 

tlsJice t ha t  o f  the  Huntington area a n d  4 t-irnes t h a t  i n  the area below 

Cincinnati. Iti the  ensuing years t he re  has been a s h i f t  in t r a f f i c  

d i s t r ibu t ion  t o  the middle arid lower r iver  reaches. By 1955 t r a f f i c  

dens i t ies  were approximately equal in the three areas, w h i l e  by 1975 

t r a f f i c  density in the  P i t t s b u r g h  area was less than half t h a t  near  

Baducah arid two-thi rds tha t  of the Ilunti ngton  area (ORSANGO 1978b) 

In the 1970’s there were about 80 bars  which accasionally required 

dredging by the U. S,  Amy Corps o f  Engineers o r  t h e i r  contractors.  

About 20 o f  these required dredging each year  and an average of 3.2 

million y d 3  of material was removed annually (U. S .  Army Corps o f  En- 

gi n e w s  197%). 

_...I__ River Conditions Between 1820 And 1983 

The  qual i ty  of water in the  Ohio River probably decl i n e d  between 

18213 and 1940 in proportion t o  the number o f  people l iving i n  the basin 

and thei r combined techno1 ogi cal capabi 1 i ti  es . As Wolrnari ( 1971 1 has 

pointed o u t ,  we do not have good, long-term records o f  water qua l i ty  

fo r  the major r ivers  of North America. Most o f  the continuous water 

qual i ty  and hydrologic records extend over just the  l a s t  60-70 years,  

Determining mean values f o r  water qual i ty  parameters before 1920 i s  also 

made d i f f i c u l t  because samples were taken a t  i r regular  in te rva ls  (making 

i t  impossible t o  calculate  mean values f o r  l a t e r  comparisons), and analy 

t i c a l  techniques and sampling locations have changed (Wolman 1971) 
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However, the broken records which began i n  the  l a t e  1800's indicate  

t h a t  O h i o  River waters increased s igni f icant ly  in turb id i ty ,  to ta l  d i s -  

solved so l id s ,  chlorides,  n i t r a t e s ,  and su l fa tes  (Wolman 1971) up t o  the 

1940's. 

of 1930-31, and 1934, when di lut ion e f fec ts  were minimal (Cleary 1967)  

and domestic sewage treatment f a c i l i t i e s  were rare  in the Ohio River 

Basin (U. S .  Ohio River Committee 1344).  

The nadir in water qual i ty  probably occurred during the d r o u g h t s  

We have already described, i n  the introduction, t he  beginning 

attempts a t  improving water qual i ty  in t he  1 9 4 0 ' 5 ,  primarily by the 

construction of municipal and industr ia l  eff luent  treatment f a c i l i t i e s  

(Cleary 1967).  In  a recent assessment o f  water qual i ty  in the Ohio 

River (ORSANCO 1977) changes in water qual i ty  between 1953 and 1975 

were described. I t  was within th i s  interval  t h a t  most of the tre3.t- 

ment f a c i l i t i e s  f o r  point-source pollutants were constructed i n  the  

Ohio River Basin, 

River Valley Water Sanitation Commission because i t  presents trend ana- 

lyses for those water qual i ty  parameters which have been measured regu- 

l a r l y  over the p a s t  three decades. O u r  d i s t i l l a t i o n  o f  t h e  ORSANCO 

(1977) findings have been supplemented by additional information on 

water qual i ty  conditions contained in the  Pollowling reports :  U. 5 .  

Ohio River Committee 1944; ORSANCO 1952, 1974, 1975a, 1976, 1977, 1978a, 

and the se r i e s  of annual reports of 1949-82; U. S. Amy Corps o f  Engineers 

1969, 1975a; Wolman 1971; B u t z  e t  a l .  1974; U .  S ,  Environmental Protection 

Agency 1974; Kentucky Department o f  Natural Resources 1975; and Dames and 

Moore 1975a and h, 

We have re l ied  heavily on t h i s  report  by the O h i o  

In selecting the  water q u a l i t y  parameters to  be discussed we have 

included those t rad i t iona l ly  t h o u g h t  t o  be important a s  determinants o f  
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f i sh  dis t r ibut ion and reproductive success ( i . e .  , tu rb id i ty ,  dissolved 

oxygen, temperature, dissolved sol ids ,  and pH; Brayshaw 1967 and Balon 

1975) ; heavy metals and other compounds considered contaminants of f i sh  

f lesh (!.e. , arsenic,  mercury, lead, PCB's,  e t c . ) ;  and bacteria consi- 

dered t o  be indicators of domestic sewage ( i - e . ,  coliform bacter ia) .  

Turbidity 

We have described, in the introduction, how reporters in the ear ly  

1800's described the Ohio River waters as "clear and sa?ubrious". W i t h  

the clearing of the fores t s ,  the beginnings of intensive agricul ture ,  

and the 

turbid,  

In  

his way 

draining of swampy areas,  the waters of the Ohio became more 

and the substrate accumulated more s i l t .  

February o f  1848 Walt Whitman traveled down the Ohio River on 

to  New Orleans and l a t e r  wrote i n  the New Orleans Daily Crescent 

of March 6 ,  1848: ' I .. . , these r ivers  are  talked o f  as  though they were 

c lear ly  streams; b u t  i t  i s  astonishing what a difference i s  made by the 

simple f ac t  t h a t  they a re  always and altogether 

mud indeed, being the prevailing character both 

The general influences of the s i l t a t i o n  of 

and I l l i n o i s  between 1820 and 1900 have already 

(1957, 1981) , Gammon (1977), and S m i t h  (1979).  

excessively muddy - 
a f loa t  and ashore. " 

streams i n  Ohio, Indiana, 

been described by Trautman 

The ef fec ts  of s i l t a t i o n  

were undoubtedly greatest  on f i sh  communities of the smaller streams and 

brooks. Fishes o f  the Ohio River were accustomed t o ,  and adapted f o r ,  

occasional exposure t o  the high tu rb id i t i e s  which had always accompanied 

the spring "freshes",  while the f ishes  which preferred the small, c lear  

fores t  brooks were n o t  so adapted. 

e f fec ts  o f  turbidi ty  and s i l t a t i o n  on f i shes  o f  the regions by Trautman, 

Gaminon, S m i t h ,  and P f l  ieger (1971)  applies more t o  the small -stream species 

The emphasis placed on the adverse 
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Exceptions t o  t h i s  generalization would t h a n  to the Ohio River f i shes .  

include those f ishes  which depended u p o n  c lear ,  s i l t - f r e e  r i f f l e s  in 

the sinal1 streams f o r  spawning ( i  . e . ,  the lake sturgeon and some lamp- 

reys) and those which require s i l t - f r e e  expanses of coarse sand and /o r  

gravel in the Ohio River channel ( i  . e .  1) gravel chub, crystal  dar te r ,  

channel dar te r ,  and r iver  da r t e r ) .  

the three major a r m  of the Mississippi River system, s ta ted that the 

Missouri River has long been a very turbid stream, even before the 

arr ival  of the European s e t t l e r s .  By comparison, the upper Mississippi 

River was re lat ively c lear ,  while the Ohio River has always been the 

clearest  o f  the three ( a  conclusion also reached by Mark Twain in "Life 

on the M i s s i s s j p p i "  in 1883). 

Pflieger (19711, in a discussion o f  

Between 1952 and 1955 ORSANCO (annual report of 1957) reported 

mean nionthly turbidi ty  values o f  2-576 units a t  43 monitoring s ta t ions  

along the en t i re  length of the Ohio River. 

range was 2-1301 uni ts .  

t h o u g h  s l i g h t ,  decrease in turbidi ty  a t  a l l  motii%oring s ta t ions  between 

1953 and 1975. The probable cause of these reductions was the construc 

t i o n  o f  numerous flood-control reservoirs on most o f  the major t r i b u -  

t a r i e s  of the Ohio River in the l a s t  40 years,  

sediments and release clear  waters t o  tile Ohio River. 

t h a t  the range of turbidi ty  t o  which f i s h  in the Ohio River have been 

exposed in hist.orical times have not been s ignif icant ly  greater  than  in 

prehistoric times. However, since 1820 the mean turbidi- t ies  t o  which 

f i s h  have been exposed have been higher than  in prehistoric times. 

suspect t h a t  these higher mean turb id i t ies  would have influenced the 

f i sh  community of the river- t h r o u g h  indirect  e f fec ts  ( i  . e . ,  on primary 

In  1962-53 the reported 

In 1977 ORSANCO reported a s igni f icant ,  a l -  

These impoundnients t r a p  

I t  seems l ike ly  

Ne 
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production, reductions of favored food supplies,  reduced v i s i b i l i t y  o f  

foods, and reduction of sui table  spawning areas) rather than by d i r ec t  

e f fec ts  ( i - e . ,  clogging g i l l s ,  smothering of eggs o r  larvae, e t c . ) .  

Dissolved oxygen 

Measurements o f  dissolved oxygen (D.O.) were not made frequently 

enough t o  permit annual comparisons unt i l  the 1930's. Mean monthly 

values f o r  D.0. reported i n  1939-1941 were usually above 6.5 pprn in a l l  

seasons and i n  a l l  reaches o f  the r iver  except fo r  the f i r s t  10-30 miles 

below Pittsburgh, where mean monthly values were as low as 4.0 ppm dur-  

ing low flow months ( l a t e  summer and f a l l ) ,  and individual readings a t  

Emsworth Dam (ORM 6 )  were as low as  2.8 ppm (U. S. O h i o  River Committee 

1944) .  

below the three major population centers of Pittsburgh, Cincinnati, and 

Louisville, b u t  the concentrations usually returned t o  acceptable levels  

within 20-40 miles downstream. 

b u r g h  where industrial  f a c i l i t i e s  l i n e  the r iver  f o r  many miles down- 

stream and oxygen levels were occasionally depressed s ignif icant ly  for  

40-90 miles below the source. 

After 1930 oxygen levels  i n  the Ohio River were lowest immediately 

The exceptions may have been below P i t t s -  

During periods o f  low flow, par t icular ly  in summer and f a l l  months, 

oxygen concentrations of less  than 4.0 ppm have occasionally been re- 

ported a t  nearly a l l  monitoring s ta t ions  on the Ohio River d u r i n g  the 

months of June-September ( i . e . ,  U. S .  Ohio River Committee 1944, ORSANCO 

1962, Woods 1965, Dames and Moore 1975b, ORSANCO 1978a). However, in 

the l a t e  1970's w i t h  the completion of secondary sewage treatment f a c i l -  

i t i e s  a t  most major c i t i e s  on the r ive r ,  the number o f  low-flow oxygen 

records below 5.0 ppm was reduced considerably, and such events areusual ly  

seen where treatment f a c i l i t i e s  a re  temporarily shut down f o r  repa i rs  or 
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maintenance, o r  i n  eniergencies such as  the contamination of the Louis- 

v i l l e  plant w i t h  hexachlorocylopentadiene i n  1977 (ORSANCO 197Ca, 1979, 

1980). 

Although improvements in dissolved oxygen concentrations have been 

made, f i s h  a re  s t i l l  subjected t o  chronically low levels below t he  mstra- 

politan areas. I n  1977, f o r  example, the dai ly  mean D . O .  concentration 

i n  t h e  m o n t h  of June was l e s s  than 5.0 ppm 12% of the time a t  ORM 102.4, 

91% of the t i m e  a t  QRM 531.5, atid 50% of the time a t  O R M  625.9 (ORSANCO, 

1978a). 

5.0 ppm fo r  13-20% of t h e  t i m e  a t  ORM 531, 601, and 791. 

In June 1982 mean d a i l y  dissolved oxygen levels  were 1 ~ S S  than 

I n  t h e  months 

of A u g u s t  and September 1982 very low flow conditions resulted in mean 

dai ly  dissolved oxygen concentrations o f  l e s s  than 5.0 ppm f o r  20-76% 

of the time a t  ORM 490, 531, 601, and 626 (ORSANCO Qual i ty  Monitor Data). 

These low values i n  the Cincinnati-Louisville area r e su l t  from inadequate 

secondary treatiiient 0-F sewage in both c i t i e s .  The month o f  Jurie i s  impor- 

t a n t  t o  f ishes  because the larval stages of most species a re  s t i l l  ma11 

and vulnerable. While large-scale oxygen depletions which r e su l t  i n  dra- 

matic f i s h  k i l l s  have not been seen i n  the Ohio River in t he  l a s t  decadeg 

the combination of low-oxygen stress and other st.resses may be depressing 

larval f i s h  survival rate;. 

Temperature 

Since no long-term continuous records are available before 1820, we 

can only assume t h e  following: 

with intensive agricul ture  the iwan annual temperature o f  the Ohio  River 

may have increased s l igh t ly  between 1820 and 1900 when good temperature 

records began. The cause o f  t h i s  s l i g h t  increase may have been absorb- 

t i o n  of s u n l i g h t  by suspended part.icles, clearinrl o f  shade t r ees  along 

t r i b u t a r i e s  a s  well as the mainstem Ohio, and f a s t e r  runoff of rainwater 

w i t h  t h e  increase i n  turbidi ty  associated 
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leading to reduced groundwater contributions during low-flow periods. 

According t o  Wolman (1971),  Butz e t  a1 . (1974) ,  and ORSANCO (1977) 

there have been no s igni f icant  changes in the temperature o f  the Ohio 

River during the past 20 years. The r iver  temperature is  highly cor- 

related with a i r  temperature and general ly increases s teadi ly  from 

source t o  mouth. 

ary and ranged from 44.5OF a t  ORM 15.8 t o  47.8'F a t  ORM 791.5 during 

the winters of 1964-74 (ORSANCO 1975b). 

tures usually occur in July-September and ranged from 86.6aF a t  ORM 

Mean daily temperatures a re  usually lowest i n  Febru- 

The highest mean dai ly  tempera- 

158 t o  87.9OF a t  ORM 791.5 in 1964-74 (ORSANCO 1975b). Surface water 

temperatures of 32OF are  often reached in winter, although the r iver  

seldom freezes sol idly from shore t o  shore below Louisville. Maximum 

summer water temperatures of 91.4'F (ORSANCO 1977) have occurred in the 

lower half of the r iver ,  although higher records can be found below 

heated eff luents  and in shallow backwaters. Despite i t s  impoundment, 

the r iver  does n o t  s t r a t i f y  thermally, and i s  usually well-mixed from 

t o p  t o  bottom. The large volume of the r iver  r e l a t ive  t o  i t s  smaller 

t r i bu ta r i e s ,  resu l t s  in a considerable lag i n  warming during the spring 

and cooling during the f a l l  months. 

The Ohi o Ri ver has between 30 and 40 power-generati ng faci  1 i t i e s  

located on i t s  banks with a combined power generation capacity of over 

30,000 W .  Most of these f a c i l i t i e s  have flow-through cooling systems 

which are  capable of raising the r iver  temperature a maximum of 7.25'F 

a t  low-flow seasons (ORSANCO 1975b). 

s i tuat ions t.he maximum r i s e  in r iver  temperature due t o  the combined 

ac t ions  o f  the plants i s  t h o u g h t  t o  be less than 1*F (Butz e t  a l .  1974) 

and t o  present l i t t l e  danger t o  aquatic l i f e  in the r iver  (ORSANCO 1975b). 

In the most severe, low-flow 
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The established thermal standards f o r  the r ive r  (usually a maximum r i s e  

of 5 O F  over ambient, and an upper maximuin dependent upon season) a re ,  

however, rather l i b e r a l ,  and the potential ex i s t s  f o r  serious d i r ec t  

or indirect  e f f ec t s  of heated eff luents  on f 

Dissolved solids 

The records f o r  to ta l  dissolved sol ids  

19th century (Wolman 1971) and indicate tha t  

shes i n  localized areas. 

TDS> begin i n  the l a t e  

s ignif icant  increases i n  

chloride,  su l f a t e ,  n i t r a t e ,  and to t a l  dissolved solids have occurred 

since tha t  time. 

e a r l i e r  i n  the 1 9 t h  century w i t h  the f i r s t  clearing of the fo re s t s  f o r  

agriculture.  

i s  inversely correlated w i t h  flow. 

We can only speculate t ha t  the increases began much 

The concentration of TDS usually increases downstream and 

Wolman (1971) c i ted ORSANCO data which indicated t h a t  chloride 

concentrations a t  various points on the Ohio River increased 50-11476 

between 1910 and 1966. The maximum chloride levels were apparently 

reached i n  the 1950's a t  most locations and have declined s l i g h t l y  

thereaf ter  (Wolman 1931; ORSANCO 1965, 1974, 1975a, 1977, 1979, 1980) .  

Annual mean values f o r  chloride a t  Cairo and Joppa (ORM 981 and 952) 

increased from 10-15 mg/l between 1910 and 1919 t o  23.6 mg/l in 1956, 

then declined t o  16 mg/l i n  1977.  

ORSANCO (1977)  has a lso reported s ign i f i can t ,  t h o u g h  s l i g h t ,  re- 

ductions in s u l f a t e  between 1953 and 1974, while concentrations of 

n i t r a t e s  and phosphates appear t o  have remained about t h e  same. 

The hi s t o r i  c change i n  t o t a l  dissolved sol ids  probably para1 1 e? s 

tha t  o f  chlorides. In the 1970's mean annual TDS values f o r  a l l  mani- 

toring s ta t ions on the Ohio River were typical ly  185-210 mg/L (ORSANCO 

1973, 1974, 1975a, 1976, 1 9 7 7 ,  1979, 1980). The maintenance o r  even 
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'lowering of TDS levels a t  most stations i n  the past decade, despite 

increasing population i n  the basin, had been a t t r i bu ted  t o  reduction 

o f  point-source pollution and reduction of mine drainages i n  the upper 

port on o f  the basin (ORSAMCO 1977). 

Hydrogen-i on concentration _ _ -  ( 4 H )  

The pH of the O h i o  River was probably near neut ra l i ty  (7.0) w i t h  

values ranging upwards t o  perhaps 8.5 i n  prehis tor ic  times. 

leaching o f  su l fu r i c  acid and acid s a l t s  from the coal deposits o f  the 

upper Ohio Bas in  caught the at tent ion o f  several ear ly  t ravelers  between 

1698 and 1806, and invited comparisons w i t h  the red and yellow streams 

o f  t h e  coal -mining regions o f  Wales (Cleary 1967). 

a c t i v i t i e s  became common i n  the Allegheny and Monongahela basins i n  the 

l a s t  half of the 1 9 t h  century, acid mine wastes began depressing pH i n  

the upper Ohio River. When the U. S .  Ohio River Committee (1944) sur- 

veyed the Ohio River i n  1939-1940, pH values as low as 4.7 were found 

above ORM 172. These low values were due t o  acid mine runoff i n  the 

Allegheny and Monongahela basins where pH's of l e s s  than 4.0 were com- 

mon d u r i n g  the same period (U.  S. Ohio River Committee 1944). 

Natural 

When coal -mining  

Between 1940 and 1965 pH records o f  l e s s  t h a n  5,O (often l e s s  than 

4.0) were commonly recorded in the upper 100 miles o f  the Ohio River 

(ORSANCO 1962, 1963, 1964, 1965). Below ORM 100 pH values usually i n -  

creased gradually t o  mean values o f  7 .2  t o  7 . 8  between Cincinnati (ORM 

463) and Cairo (ORM 981). During t h i s  same period unusually h i g h  re- 

cordings of between 9.0 and 10.0 were occasionally seen in a l l  reaches 

of the river, usually d u r i n g  periods of low f l o w  when algal growth r a t e s  

were very h i g h .  

T h e  damaging e f f ec t s  o f  acid mine drainage on both the Monongahela 
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and Allegheny r ivers  was recognized over 60 years ago, and the f i r s t  

e f f o r t s  t o  reduce these effects  were begun i n  the  1930's when the Fed- 

e ra l  government began sealing abandoned coal mines ( U .  S .  Ohio River 

Committee 1944, Cleary 1967). 

progress was made i n  reducing b o t h  acid mine pollution and acid i n d u s -  

t r i a l  pollution i n  the upper Ohio Basin. The  success of these e f f o r t s  

can be seen i n  the annual reports of ORSANCO f o r  the period 1974-1980. 

I n  most. of these years 100% compliance with the established s t a n d a r d s  

for  pH (6.0 m i n i m u m  and 9.0 maximum) has been achieved a t  a l l  inonitor- 

i n y  s t a t ions  an the Ohio River. 

centage w i t h  the standards were 98 t o  99%. 

occurred i n  the upper 110 miles of the r iver .  

values f o r  pH over the en t i re  r ive r  was 7 . 2 ,  while the range was 6.4- 

8.5 (ORSANCO 1974) .  

I n  conclusion, i t  i s  evident t ha t  pti conditions have improved 

During the 1960's and 7 0 ' s  much more 

In 2976, 1978, and 1979 compliance per- 

The non-compliance events 

I n  1974, t he  hourly mean 

dramatically i n  the l a s t  two decades i n  the upper t h i r d  of the Ohio 

River. Th is  improvement has resulted from control o f  acid mine drain- 

age, and nearly 100% treatment o f  industrial  wastes. 

i n  th is  region should r e su l t  only from major s p i l l s  or blowouts i n  

the future.  

Low pH events 

--. I-ieavj .-._II_ metals and organic __. .-. ... contaminants 

As ORSANCO reported i n  1962, f ishes  from the upper t h i r d  o f  the 

Ohio River have long possessed objectionable t a s t e  (usually reported 

as o i l y ,  muddy, o r  gasoline f lavors)  and/or odors. 

concluded tha t  t he  t a s t e  of f ishes  in the Ohio River was so poor i n  the 

upper t h i r d  o f  the Ohio River t ha t  cornrnerical f ishing was impossible, 

In the middle t h i r d  of the river Clay found some zones where the f i sh  

Clay (1962a, 1368) 
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were acceptable, b u t  i t  was only i n  the lower t h i r d  tha t  commercial 

f ishing was possible in  a l l  areas o f  the  r ive r .  

In a l a t e r  study (Thomas 1973) found tha t  commerical f i s h  o f  ac- 

ceptable qua l i ty  f o r  eating were regularly 

Indiana (ORM 778) and Cairo, I l l i n o i s  (QRM 

qual i t y  of f i shes  varied tremendously, and 

found only between Newburgh, 

981). Nevertheless the 

soine f i s h  o f  acceptable 

qua l i ty  could be found  throughout the r iver .  I t  appears t h a t  mast o f  

the improvement in f i s h  qual i ty  has taken place in the upper  t h i r d  of 

the r ive r ,  and i s  the r e su l t  of reduced industr ia l  and municipal d i s -  

charges and the creation of embayments where 

t ra rch ids)  a r e  sought by sport  fishermen. 

In the l a s t  20 years f i she r i e s  managers 

River f i shes  have become concerned about the 

popular panf i shes (cen- 

charged with managing Ohio 

accumulatian of several 

heavy metals, pest ic ides ,  and other organic and inorganic compounds i n  

f i s h  f lesh .  

suming the f i s h ,  but  d i rec t  e f f ec t s  of these materials on the f i shes  

may also be s igni f icant .  

pounds cannot be followed th rough  time because analyses for mast have 

only been made in the l a s t  2-10 years.  The following i s  an annotated 

l i s t  o f  such contaminants: 

The primary concern has been f o r  the health o f  humans con- 

The leve ls  of many of these elements and com- 

I Mercury - Mercury concentrations of 0.09 t o  0.5 ppm were found 

in channel ca t f i sh  taken in  the lock chamber poisonings a t  ORM 172,  

493, and 944 in 1970 (Dames and Moore 1975b). In 1957 and 1976 one 

ca t f i sh  f i l l e t  (ORM 607) exceeded the  FDA l imi t s  of 0.5 ppm mercury 

(ORSANCO 1977) .  In 1978-80 some of the f i s h  t i s sues  examined contained 

mercury levels  above 0 . 5  ppm (ORSANCO 1978b, 1979, 1980). Mercury con- 

centrations in Ohio River water samples have fluctuated from year t o  



48 

yea r  s ince  1975, b u t  a r e  u s u a l l y  l e s s  than 0.5 ug/1 and seem t o  be f a i r l y  

un i fo rm th roughout  t h e  l e n g t h  of t h e  r i v e r ,  except ing  unusual i n t r o d u c -  

t i o n s .  I n  1978 and 1979 t h e  s tandard rnaxiniutti c r i t e r i o n  o f  0.2 tg/l was 

exceeded i n  19% of t h e  mean month ly  va lues,  most o f  t h e  v i o l a t i o n s  occur- 

r e d  i n  t h e  upper 265 m i l e s  o f  t h e  r i v e r .  

P o l y c h l o r i n a t e d  b ipheny ls  _I_____ (PCB I s )  - The FDA recommendation l i m i t  

f o r  PCB concen t ra t i ons  i n  f i s h  f l e s h  ( 5  ppm) has been exceeded i n  chan- 

ne l  c a t f i s h  f i l l e t s  f rom Ohio R i v e r  f i s h e s  since 1975. 

number o f  de termina t ions  have been made (between 28 and 44 each year  ex-- 

cep t  19'77 when 244 specimens were examined: ORSANCO1977, 1978a,1979, 1980, 

1983) which makes i t  d i f f i c u l t  t o  assess t rends  ove r  t h i s  s h o r t  p e r i o d  

o f  t ime.  However, bo th  t h e  number. o f  specimens found t o  c o n t a i n  PCB's  

i n  excess o f  5.0 ppiii and t h e  maxiilium concen t ra t i ons  found have d e c l i n e d  

throughout  t h e  p e r i o d  1975-1981. I n  1975, 35% o f  t h e  specimens examined 

averaged 0.5 ppm PCB 's ,  and t h e  maximum concen t ra t i on  (20.8 ppm) was ob-  

served i n  a channel c a t f i s h  f rom McAl p i n e  Lock and Dam (ORM 607).  

subsequent yea rs  t h e  percentages o f  specimens i n  which t h e  concentrations 

exceed 5.0 ppm have d e c l i n e d  t o  3-11%. 

i n  f i s h  th roughout  t h e  l e n g t h  o f  t h e  r i v e r ,  most o f  t h e  samples con ta in -  

i n g  ove r  5.0 ppm have been from t h e  upper 200 m i l e s  o f  t h e  r i v e r .  

Only a l i m i t e d  

I n  

Al though P C B ' s  have been found 

P e s t i c i d e s  - Chlordane, d i e  d r i n ,  DDT, DDD, and BHC have a l l  been 

found i n  s i g n i f i c a n t  amounts i n  f shes f rom t h e  Ohio R iver .  Determina- 

t i o n s  o f  these compounds began t o  be r e p o r t e d  i n  1963 and i n d i c a t e  t h a t  

w h i l e  p e s t i c i d e s  do occur  o c c a s i o n a l l y  a t  levels above t h e  FDA l i m i t s ,  

t h e  exac t  e x t e n t  o f  t h e  problems remain unknown (U. S .  Environmental Pro- 

t e c t i o n  Agency 1974; Dames & Moore 1935b; ORSANCO 1937, 1978a, and 1980). 

-_ Phenol ics  ._. .. . .. . .. . . . -- Pheno l ic  compounds o r i g i n a t e  as by-products  o f  t h e  coke 



49 

and chemical industries of the upper Ohio  River Basin. They present 

special t a s t e  and odor problems in drinking water, b u t  may a lso  t a i n t  

f i sh  f l e sh .  

occurred in the upper half o f  the r iver .  

numbers of violations reported have  declined since 1977. 

Most of the violations of ORSANCO standards i n  the 1970's 

According t o  ORSANCO (1980) 

Coliform bacteria 

Although the d i rec t  e f fec ts  o f  coliform bacteria on f ishes  a re  

--II__LII--ll 

t h o u g h t  t o  be negligible,  t h e i r  concentrations i n  the river serve as 

good indicators of the extent of domestic sewage pollution. Municipal 

sewage inputs t o  the r iver  are  important t o  f i shes  through ef fec ts  on 

nutrient leve ls ,  BOD, D.O., suspended so l ids ,  and a host o f  more or  

less esoter ic  organic compounds. 

Originally only to ta l  coliform bacteria concentrations were mea- 

sured in the Ohio River, b u t  beginning i n  the ear ly  1970's ORSANCO 

began t o  report concentrations of just fecal coliform organisms ( w h i c h  

typical ly  make u p  about 2076 of the t o t a l )  as being more indicat ive o f  

human sewage pollution. 

Domestic sewage pollution has always been a more serious problem 

in the upper quarter of the Ohio River where t he  population along the 

r iver  i s  grea tes t .  

there are  more than 40 municipal discharges categorized as major point 

sources o f  coliform bacteria (ORSANCO 1977).  No other comparable d i s -  

tance on the r iver  has more than 14 municipal discharges per 100 miles, 

while the lower section o f  the r iver  may have a s  few as seven discharges 

per 100 miles. 

Between Pittsburgh (ORM 0 )  and Wheeling (ORM 86) 

When the U. S. Ohio River Comni t t e e  { 1944) reported upon the con- 

dit ion of the Ohio River in the period 1939-1943 i t  l i s t ed  monthly mean 
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total  coliform counts o f  over 20,000/100 ml f o r  between 31 and 61% of  

the time a t  s ta t ions throughout the r ive r .  

was signed i n  1948 only 1% of the population l iving along the r ive r  

treated domestic sewage before dumping i t  in to  the r ive r .  In  1952, 

ORSANCO (1954) reported annual mean col ifsrni concentrations o f  15,100 

to  52,100/100 ml i n  the u p p e r  87 miles of the r ive r  (Table 2 ) ,  while 

concentrations downstream decreased to  3800-4000/100ml. Also, no mean 

monthly concentrations exceeded 20,000/100 rnl whereas i n  1939-43 between 

khen the ORSANCO compact 

31 and 61% of the monthly mean values reported by the U. S ,  Ohio 11ver ? *  

Committee (1944) had exceedcd t h i  s value. 

The established ORSANCO standards a t  t h i s  time were <5000 coliform 

organisms/lO0 m l  f o r  drinking water and <2000/100 rnl f o r  recreation uses. 

Dur ing  the two years 1953-54 there was only one month i n  which the mean 

coliform concentration was less than the s t a n d a r d  of SUOO/lOO ml a t  ORM 

87 (Wheeling ) , and only 3 months a t  ORM G2 (Wierton) . In the lower two- 

t h i r d s  of the r ive r  the standard was met i n  6-22 months o f  the period a t  

a l l  s t a t ions .  There were usually noticeable increases in coliforms just  

below Cincinnati and Louisville. 

By 1963-64, 97% of the population along the Ohio was served by sew- 

age treatment f a c i l i t i e s ,  and ORSANCO (1964, 1965) found tha t  concentra- 

tions of coliform organisms in the upper 100 miles o f  the r ive r  had 

fal len dramatically ( i . e . 3  from a mean amount a t  Wheeling o f  52,100/100 

ml i n  1952 t o  just  950/100 m l ) .  Concentrations i n  the middle and lower 

reaches o f  the river, however, remained much as they had been in 1952-53, 

or  had declined s l igh t ly  (Table 2 ) .  

W i t h  the in s t a l l a t ion  o f  improved sewage treatment f a c i l i t i e s  in the 

1960's and 9 0 ' s  i t  was expected tihat coliform levels  in the river would 
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Table 2. Mean annual t o t a l  coliform organism concen t ra t i ons  in t h e  

Ohio R i v e r  1952-53 and 1963-64. 

Ohio R i v e r  M i l e  
and City 

organisms/100 m l  
1952-53 1 9 6 7 - F  

62 (Weir ton)  15,100 

87 (Wheel i ng) 52,100 

10,000 

950 

304 (Hun t ing ton )  4,000 4 000 

463 ( C i n c i n n a t i  1 4,000 1,900 

601 ( L o u i s v i l l e )  3,800 3,800 

792 (Evansvi  11 e)  _. 6,100 

- ~ _ - -  
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decline markedly again (Dames & Moore 1975b), 

not occurred. 

coliform organism concentrations as a b e t t e r  indication o f  human sewage, 

 hi ch compl i c a t s  compari son somewhat. 

t h a t  the new drinking water standard o f  2000 fecal coliform organisms/ 

100 ml was exceeded in j u s t  2 o f  t h e  mean monthly values a t  ORM 62 .  The 

maximum mean morithly value a t  th i s  s ta t ion was 2510/100 m'B, which, i f  we 

accept t ha t  fecal coliforms a r e  usually 20% of t o t a l ,  would t r ans l a t e  t o  

a to ta l  coliform value of 12,550/100 ml. 

b u t  in r e a l i t y  th i s  has 

In the middle 1970's ORSANCO began reporting only fecal 

In 1976 ORSANCO ( 1977 9 reported 

ORSANCO (1978a) reported tha t  i n  1977 the recamended fecal stan- 

dards were exceeded in 8 months a t  ORM 62 and 5 months a t  ORM 87.  At. 

the four monitors between ORM 304 and 792 the standards were met i n  each 

moiath of the year. By 1978 and 1979 ORSANCO (1979, 1980) reported nearly 

100% compliance i n  the lower two-thirds o f  the r ive r  and compliance about 

three-fourths o f  the time i n  the upper 100 miles o f  the r i v e r ,  Again, i t  

i s  necessary f o r  comparison with e a r l i e r  data t o  remember tha t  compliance 

meant a t o t a l  coliform count of l e s s  than about 10,000 organisms/100 nil. 

In summary, i t  appears t ha t  the l a rges t  decrease i n  coliform organ- 

isiiis occurred before the 1960's when primary sewage treatment f a c i l i t i e s  

were constructed and mean monthly counts in excess o f  20,000/130 ml were 

eliminated a t  most s t a t ions .  'The most dramatic decrease occurred in t h e  

upper 100 miles of the r iver .  Between 1960 and 1980 i t  appears t h a t  

counts in the upper 100 miles o f  the r ive r  have continued t o  decrease 

noticeably, although most violations of the standards i n  recent years 

s t i l l  occur i n  t h i s  section o f  the r ive r .  In the lower two thirds  o f  

the r ive r  the coliform counts appear t o  have declined only s l i g h t l y ,  i f  

a t  a l l ,  since 1960 (ORSANCO 19'7'7) despite large-scale improvements i n  
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treatment faci  1 i t i e s  - These small decl ines have variously been at t r ibuted 

to  the i n p u t  of storm and combined sewer overflow, inadequate disinfection 

a t  treatrnent plants (par t icu lar ly  a t  Louisville and Charlestown i n  the 

l a t e  1 9 7 0 ' s ) ,  and nonpoint sources (ORSANCO 1977, 1979, 1980). 

Flow and f 1 ood control -- 

Variations in r iver  flow are  extremely important to  f i shes  t h r o u g h  

_-_-___I-_ 

ef fec ts  on both water quali ty and ava i l ab i l i t y  of su i tab le  habi ta t .  

i s  very strongly correlated w i t h  almost a l l  water quali ty parameters, 

season o f  the year,  and energy inputs t o  the r iver ,  as well as  r a in fa l l .  

Flow 

A t  i t s  origin the Ohio River has a long-term mean flow o f  approxi- 

mately 32,300 c f s  (Figure 2 ) .  For  the f i r s t  150 miles, the r ive r  i n -  

creases in s ize  very l i t t l e ,  b u t  the addition o f  waters from the Muskin- 

Quill, Lit-t le Kanawa, Kanawha, and others more t h a n  double the mean flow 

t o  77,620 c f s  a t  Huntington (ORM 308.3). 

Huntington i s  ra ther  gradual, reaching 133,900 cfs  a t  Evansville (ORM 

792 - 5 ) .  Below Evansvi 11 e the rslabash a Tennessee, and Cumberland r ivers  

are  largely responsible f o r  the rapid increase in mean flow t o  258,500 

c f s  a t  Metropolis (ORM 944.0).  

The increase i n  f l o w  below 

The highest flows during most years occur in March, while the low- 

Peak flows flow months are typically September and October (Figure 3 ) .  

in recent years have typical ly  been 8-11 times the low flows recorded. 

The maximum f l o w  ra tes  recorded during severe floods range from 412,000 

c fs  in t he  upper 100 miles t o  1,780,000 cfs  near the m o u t h  during the 

1937 flaod ( U .  S.  Amy Corps o f  Engineers 1969). 

Floods were regular winter and l a t e  spring occurrences along the 

Ohio, even before clearing o f  the watershed. In the introduction we 

mentioned records of 60' r i ses  i n  stage before 1800. The greatest  
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flood on record was the 1937 flood when the r ive r  reached a stage of 

80 f e e t  a t  Cincinnati, nearly 28 f e e t  above flood stage.  

To reduce flood damages the U. S .  Army Corps o f  Engineers has con- 

s t ructed a system o f  reservoirs which control about one-third o f  t h e  

e n t i r e  Ohio River drainage basin ( U .  S .  Army Corps of Engineers 1978a).  

I n  addition, runoff on large additional areas of the drainage are  con- 

t rol  led by Flood control dams operated by the Tennessee Val 1 ey Authori ty , 

the Soi 1 Conservation Service, independent water conservation d i s t r i c t s  , 

and s t a t e  and local governments. This v a s t  system o-f reservoirs on t r i -  

butaries of the Ohio have three major e f f ec t s  on the mainstern: 1) flood 

waters a re  stored and released slowly, reducing the rnaximum seasonal f l o w  

ra tes  and lengthening the duration of bank-full s tages ,  2 )  low -flow ra tes  

during times of d r o u g h t  a re  nearly twice pre-impoundment leve ls ,  an3 3 )  

the water released into the rnainstem from the reservoirs i s  often less  

t u r b i d  than pre-impoundinent waters. !dolman (1971) expressed the opinion 

tha t  these e f fec ts  o f  f l o w  regulation might eventually be shown t o  have 

greater  significance than pollution in a l te r ing  the character o f  the na- 

t i o n ' s  large r ivers .  
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CHANGES IN THE O H I O  RIVER FISH COMMUNITY 

Fishes Reported Before 1818 
__I -I_I_-- 

The ear ly  v i s i to r s  t o  the Ohio River were not trained na tu ra l i s t s ,  

and t he i r  reports on the f ishes  must be viewed with skepticism. 

of the Ohio River f ishes  seen by Europeans before 1818 were probably 

Most 

captured by hook and l i n e ,  although many were also taken with the spear, 

or large-meshed seines. 

recognizable "types" o f  f ishes  mentioned by the ear ly  reporters on the 

I t  i s  n o t ,  therefore,  surprising t h a t  the 19 

Ohio River (Table 3) a r e  made u p  almost en t i re ly  of t h e  la rges t  varie- 

t i e s  ( i  .e .  sturgeon, paddlefish, gar,  catf ishes ,  muskellunge) and those 

most l ike ly  t o  be caught on hook and l ine.  

in Table 3 could have been represented by a species which i s  susceptible 

Every one of the common names 

t o  hook and l i ne  f ishing.  For example, the "shads" and "herrings" a re  

mentioned by many authors. This i s  not surprising, because the  Atlantic 

coast r ivers  have large runs of American shad (AZosu s a p i d i s m h a )  and 

other clupeids with which these ear ly  t rave lers  along the Ohio would have 

been famil iar .  However, they may actual ly  have been catching skipjack 

herring ( A ~ . - L Z  ~ ? h ? y s G C & ? O Y i S )  , go1 deye ( i ~ i u d ~ n  aiksotdes) , o r  mooneye 

(H. i e q i s u s )  , a l l  three o f  which b i te  on minnow-] ike bait.  If  one were 

to send a few dozen adventurers with no t ra ining in ichthyology down the 

Ohio River today and ask them t o  describe the f i shes  they might encounter 

along the way, we would expect t h e m  t o  see a l l  of the 19 types which were 

described before 1818, except f o r  the lake sturgeon (Acipenser fuZvescens) 

and rriuskel lunge ( E S O X  masquinongy), and perhaps the blue sucker (Ojcleptus 

e longatus) .  A l l  o f  the others are  e i the r  s t i l l  common in cursory surveys 
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Table 3 .  Probable species l i s t  o f  f ishes  reported by t ravelers  on the 

Ohio River before 1818. Largely a f t e r  Jackson's (1962) review.* 

Common Name Possible Species Source 

Lake sturgeon 

Shovel nose sturgeon 

Paddlefish 

Gar 

American eel 

Shad 

Herring 

Muskel 1 unge 

Chub 

Suckers 

Buffa 1 o 

Blue sucker 

Blue  ca t f i sh  

Channel ca t f i  sh 

Bull head 

Flathead ca t f i sh  

Sunfish 

Walleye o r  Sauger 

Freshwater drum 

Aeipenser f'u Zvescens Trautman 1957 

Scaphirhymhus pZatoqnchus Trautmati 1957 

Po Zyodon sputhu Za 

Lepisosteus s p p  I 

Angui Z Za rostmta: 

Dorosoma, X Zosa ? 

AZosa, Dorosoma, Hiodon ? 

Esox musquinongy 

No tropis , Hy bopsis,  
Serno-ti Zus, Mieilopterus ? 

C a b s  komus, !40xos t o m ,  
Cmpiodes,  Hypente Z i w n  ? 

i c t iobus  spp  

0jcZeptu.s e Zongatus 

I c t a  Zurus furcatus 

I. punctatus 

I .  nebuZosus, I .  rnelas, 
.T, nntaZis ? 

Pj Zodictis o Zivaris 

Lepomis spp. 

Stiznstedinn canndense 
o r  S. ui.1;2wm 

Ap Zodinotua gi?mn-l;ens 

Hulbert & Schwarze I910 

Hulbert & Schwarze 1910 

F i l s o n  1784 

Cramer 1814 

Cramer 1814 

Trautnian 1957 

Schultz 1810 

FiSson 1784 

Filsan 1784 

Hulbert & Schwarze 1910 

Hulbert 8 Schwarze 1910 

Hulbert & Schwarze 1910 

Hulbert & Schwarme 1910 

Hulbert $ Schwarze 1910 

F i l son  1784 

F i l s o t i  1784 

Hulbert & Schwarze 1910 

*Here, and t h r o u g h o u t  the t e x t  we employ the common and s c i e n t i f i c  names 

recommended hy Robins et. a1 . (1980). 
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conducted on the r iver  today, o r  they are large enough and strange enough 

i n  appearance t h a t  a single encounter would make a las t ing impression. 

Constantine S .  Rafinesque - 

Serious consideration of Ohio River f i shes  must begin with this 

man. Constantine Samuel Rafinesque was born near Constantinople i n  

1783. Rafinesque's l i f e  has been described both by himself (Rafinesque 

1836) and several biographers ( Call 1895, Fi tmpatri ck 1911, and Pennel 1 

1940). 

might bear upon his description o f  the O h i o  River f ishes .  

We w i l l ,  here, bring out only those aspects of his l i f e  which 

Originally there were plans t o  send young Constantine t o  a univer- 

s i t y  i n  Switzerland, b u t  reverses in the family's  business prevented 

t h i s  and Rafinesque never received formal t ra ining in the natural sc i -  

ences, which came, nevertheless, t o  absorb nearly a l l  o f  his time and 

in t e re s t .  

uncle, and in 1802 the brother and Rafinesque sai led fo r  Philadelphia. 

Rafinesque remained in the Uni t ed  States for  just three years on this 

f i r s t  v i s i t ,  b u t  traveled a great  deal collecting plants in New York, 

Pennsylvania, Delaware, Mew Jersey, and Maryland. 

Rafinesque's 

Rafinesque entered the trading business with his brother and 

The next ten years of 

l i f e  were spent on the island o f  Sic i ly  where he continued 

his na tura l i s t  s tudies .  

stationed i n  S ic i ly  fo r  three years and described i n  some detai l  how he 

and Rafinesque carried out t h e i r  botanical and ichthyological studies on 

the island. 

William Swainson, the English na tu ra l i s t ,  was 

" M .  Cuvier often asser t s  t h a t  a l l  M. Rafinesque's species 

were described from preserved specimens; b u t  t h i s  i s  an error-  

they were a l l  taken from the l i f e .  We b o t h  used t o  frequent 

ttie fish-markets, and we procured a l l  wr  specimens there ,  
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or from fishermen who were i n  o u r  emp 

urgent w i t h  my fr iend t o  preserve, a t  

the most remwkable of his new genera 

oy. I was frequently 

l e a s t ,  such as were 

anticipating the 

incredulity tha t  has since been attached t o  them; h u t  this 

advice, unfortunately, he t-ever adopted, The greater  part  

o f  those which I examitled, a f t e r  being drawn and described, 

were thrown away or eaten. . . . I' 
These observations a r e  worth noting because they may indicate how Rafin 

esque conducted similar- investigations years l a t e r  on the Ohio. 

In 1815 Rafinesque returned t o  the United S ta tes .  In May, 1818, 

Rafinesque, a t  the request of his f r i end ,  John Clifford of Lexington, 

Kentucky, s e t  o u t  f o r  the West - lrdhich a t  t ha t  t i m e  meant Kentucky, 

Ohio, Indiana, and I1 l i n o i s .  tk wal ked over the Al leghenys t o  P i  tt-s- 

b u r g h ,  arriving on the 25th o f  May (Pennell 1940) f o r  his f i r s t  view of 

the Ohio River. 

s e l l e r s  Cramer and Spear t o  produce a map of t h e  Ohio River. I-le a l s o  

wro.te a l e t t e r  t o  his friend Zaccheus Collins in which he s t a t e s  "I  have 

begun t u  study t h e  f ishes  of t h e  Ohio; they a re  a l l  new spec ies ,  ilnless 

described a1 ready by Mr. Lesueur.. . I' Raf inesque himself (1836) describes 

how he joined a Mr. Molin and other French gentlemen going t o  I l l i n o i s  i n  

the purchase o f  an "ark": 

While in P i t t s b u r g h  Rafinesque contracted wi.th the book- 

"...we bought an a r k  or f l a t  covered boat, and floated 

I was then a t  slowly down the r ive r ,  stopping every n i g h t .  

leasure t o  survey and explore, we had a snialler boat t o  l a n d  

where we pleased, botanize, and buy provisions. Me had a 

guide as f a r  as Gal l ipol is ,  a gentleman of t h a t  town, who 

was returning there w i t h  h i s  family i n  another a r k ,  which 
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was lashed t o  ours. T h u s  we avoided many accidents,  and I 

began t o  study the f i shes  which we caught o r  b o u g h t ,  make 

drawings, e t c . .  .We went by Steubenville,  klheeling, Marietta, 

e t c .  without s t o p p i n g  long; b u t  we t a r r i ed  two days a t  Galli-  

pol is  and  two in Veway." 

The party arrived in1 Louisvil le on the 4 t h  of July. Rafinesque 

was delighted with the s h e l l s  and f i shes  a t  the  Fal ls  of the Ohio and, 

apparently, w i t h  t he  f i shes  found in t he  markets a t  Louisvil le.  

spent a t  l e a s t  16 days in the Louisvil le area.  In a second l e t t e r  t o  

Collins (Pennell 1940) ,  dated 20th July a t  the Fa l l s ,  Rafinesque says: 

"1 have been rewarded by the  discovery of about 22 new species of f i shes  

o u t  o f  32 ex i s t ing , "  

spent his  time a t  the  Fai ls  ". . .studying the f i shes  and she l l s  o f  the 

r iver ,  of which I made a large col lect ion,  drawing them on the spot a t  

the  same time. I was surprized t o  f ind them nearly a l l  new: t h i s  ren- 

dered rr~y researches s t i l l  more important and in te res t ing ."  

We 

I n  h is  biography Rafinesque (1836) t e l l s  us he 

Rafinesque then took passage down r ive r  on a keelboat which, he 

t e l l s  us, ", , .was t o  go by day only, in order t o  continue my survey o f  

the valley and r ive r  Ohio." 

too  slow and abandoned i t  a t  Henderson, Kentucky, t o  v i s i t  with John J .  

Audubon, the  orni thologis t  who had been on the Ohio f o r  8 years.  

remained 3 weeks with Audubon, writing t o  his f r iend  Collins on August 

1 2 t h :  " I  have since the date of my l a s t  l e t t e r  increased t o  about 60 

species the ichthyology o f  the  Ohio, a71 new and undescribed except 5 

Apparently Rafinesque f e l t  t h i s  boat was 

He 

o r  6 and 06 which 

us tha t  "M.  de T. 

lected multitudes 

several appear t o  be new genera." Audubon (1899) t e l l s  

(Rafinesque) remained with us f o r  th ree  weeks and col-  

of p lan ts ,  s h e l l s ,  bats and f i shes  . . . . I '  Audubon was 
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a t  best an ungracious host who published, while Rafinesque was s t i l l  

l iv ing ,  an account of t h i s  v i s i t  which portrays Rafinesque as a most 

eccentr ic ,  almost  fool i sh ,  individual. Audubon a l s o  played upon his  

guest ' s  consuming desire  to  describe new species by supplying him with 

drawings and oral  accounts o f  eleven f an ta s t i c  and f i c t i t i o u s  f i shes  

which Audubon shamefully claimed t o  have seen in the Ohio River. To 

Rafinesque's c r ed i t  he very careful ly  assigned the c red i t  f o r  these 

chimeras t o  Audubon, in the .. Ichthyologia .- . ._. . Ohiensis, and expressed honest 

doubt about the authent ic i ty  of a t  l e a s t  one of them. 

Rafinesque then obtained a horse and made an overland journey t o  

New Harmony, Indiana, on the Wabash River, down t o  Shawneetown, I l l i n o i s  

and on t o  a spot e i the r  a t  or near the mouth of the Ohio River. 

September 1 2 ,  1818, he continued his previous l e t t e r  t o  Collins: "Since 

writing the above, I have v i s i t ed  the  Wabash and Green Rivers, the 

praries of Indiana and I l l i n o i s ,  the Barrens of Kentucky, e t c . ;  b u t  want 

of time and bad roads have prevented me from reaching the Mississippi 

and Missouri. 

chology o f  the  Ohio, having detected, f igured,  described (and often pre- 

served) 64 species af f i shes ,  and 48 species o f  she l l s !  All new, except 

very few. 'I 

On 

I hope t o  have nearly completed the Ichthyology and Con- 

This i s  the only mention of preserved specimens o f  f i shes  (assum- 

ing tha t  was his  meaning) Rafinesque made, and none o f  his  specimens 

are  known, o r  have been known t o  ichthyologists.  

After shipping his  col lect ions t o  Philadelphia via Pit tsburgh, 

Rafinesque traveled t o  exington, Kentucky, where his  f r iend John Clif-  

ford had secured a past as professor of Natural History and Botany a t  

Transylvania University fo r  Rafinesque, and the winter of 1818-1819 
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was spent writing and preparing fo r  the move. 

seven years a t  Lexington,  and during the f i r s t  two years (1818-1820) 

he d i d  obtain a few f ishes  from local streams and ponds ( i  . e . ,  fathead 

minnow,  Pimephules proinelas; mottled sculpin, Cottus bairddi; creek 

chub, ~emotilus atuwnaculatus) which are  described i n  the supplement 

t o  the Ichthyologia - Qhiensis.  

deal t  with botany and the many other subjects which interested h i m  and, 

with h u t  a s ingle  exception, he never described another f i sh .  

Rafinesque spent nearly 

After the year 1820, Rafinesyue's writings 

Before l i s t i n g  the species which Rafinesque found i n  the Ohio River 

we might review his t r ip  and speculate on several aspects which would 

have influenced his resu l t s .  

the r iver  only between 25 May and,  perhaps, September 1 - roughly 3 

months.  We can deduce t h a t  he must have spent 2-3 weeks (perhaps as 

many as 4 )  i n  Pittsburgh, 2 weeks in Louisvil le,  and 3 weeks i n  Hender- 

son, Ky. While he or members o f  his party may have fished with hook 

F i r s t ,  Rafinesque was probably on or near 

and l i ne  between these three points,  i t  seems safe  t o  conclude t h a t  most 

of Rafinesque's f i shes  were taken near these three locations.  He mentions 

the use of seines by the f ishemen throughout  the Ichthyologia. - We have 

been unable to  find any reference t o  the l e n g t h  and mesh s izes  of the 

seines in use a t  t h i s  time, b u t  i t  seems l ike ly  tha t  they would have been 

several hundred f ee t  long, perhaps 6-14' deep and of a mesh s ize  large 

enough (1-3") t o  permit easy hauling while s t i l l  retaining larger  f i s h  of 

the edible species t h a t  could be sold in the markets. I t  i s  n o t  surpr is-  

i n g ,  therefore ,  tha t  o f  the 52 species of f i s h  which Rafinesque reported 

from the Ohio River in a l l  of his publications between 1818 and 1820 

(Table 4 ) ,  and which are  recognized as species i n  Robins  e t  a l .  (1980), 

a l l  b u t  nine a re  f i sh  which a t t a i n  an adult  s i ze  large enough t o  be caught 
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Table 4.  A l i s t  of the 52 species o f  fishes which Rafinesque reported 

as having been taken froiii the O h i o  River i n  1818 (Rafinesque 1818ay b y  

c, d and 1820ay b )  The 1 ist. presents current flames from Robhins e t  a1. 

(1980) and r e l i e s  on t h e  interpretat ions o f  Rafinesque's work by Jordan 

(1877) ,  Evemarin (1918), and Fowler (1945) as we! 1 as our  own. 
_ .  _ _  

Common Name Sci en t i f i c Nariie 

,4merican brook 1 amprey 

Lake sturgeon 

Shovelnose sturgeon 

Paddl ef i s h 

Longnose gar 

Shortnose g a r  

A1 1 i g a t o r  g a r  

Arneri can eel 

Skipjack herring 

Gizzard shad 

Go1 deye 

Mooneye 

Grass pickerel 

Northern pike 

Muskel lunge 

Central stoneroll  e r  

Bigeye chub 

Hornyhead chub 

Golden shiner 

Emerald shiner 

Common shiner 

Lcmpetra appendix ( DeKay) 

Acipenser fuZvescens Ratinesque 

Scapkirhynchus p Zatoqnchus ( Kaf  i nesque) 

~ ~ Z g o d n n  spa~huZa (Hal haurn) 

Lepisosteus osseus ( L .  ) 

LepisoS teus p Zatostoiiius Raf i nesque 

.Lepisos teus spatula Lacepede 

ilnguillu rostratu (Lesueur) 

~ l o s a  chrysochZoris ( R a f i  nesque) 

Dorosorna cepedianm (Lesueur)  

Hiodon a2osoida.s (Rafi nesque) 

Fiiodon tergisus  Lesueur 

fkcnx mnericmus verniculatus Lesueur 

Esox 2uciu.s L. 

Esox masyuinongg M i  tchi 1 1 

C q o s t o m a  anornalwi (Raf i nesque) 

H g b o p s i s  mbZops (Rafinesque) 

iv'ocomis bigutta-tus ( K i  rt l  and) 

NoLamigonus c q s o l e u c a s  (Mi tchi 11 ) 

J?otrcpi.s a ther inoides  Raf i nesque 

PJotropis coivlukus (Mi tchi 11  ) 
[ p e r ha p s €1. c h q  s o cep ha Zus 1 
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Table 4. (cont . )  
-I 

Bluntnose m i n n o w  

River carpsucker 

Hi g h f i  n carpsucker 

White sucker 

Blue sucker 

Creek chubsucker 

Northern hog sucker 

Smallrneuth buffalo 

B1 ack buffalo 

Spotted sucker 

Silver redhorse 

Black redhorse 

Golden redhorse 

Blue ca t f i sh  

& l a c k  bullhead 

Y el I ow bu 1 1 head 

Channel. c a t f  i s h 

s tonecat 

Fl athead c a t f i s h  

hihi t e  bass 

Green sunf i sh 

B 1 uegi 1 1 

Smallmouth bass 

Spotted bass 

Larg emau t h  bas 5 

Common Nave Sci e n t i  f i  c Name 
~ 

Lepomis eycmeZZus Rafi nesque 

Lepcmis macrockims Raf i nesque 
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Table 4. (cont . )  

Common Name S c i e n t i f i c  Name 

White crappie 

Greenside dar ter  

Fan ta i  1 dar te r  

Log perch 

Mal 1 eye 

Freshwater drum 

Punoxis annularis R a f i  nesque 

Etheostomn b Zennioides Raf i nesqire 

Etheostorna flabellare Raf i nesque 

Pereina caprodes ( Raf i nesque 1 
St i zos ted ion  vitreum v i t r e m  (Mi tchi 11 ) 

Ap%od-hotus ymnniens Rafinesque 



on h o o k d n d  l ine,  or  in a 2" mesh seine., Many of these f i s h  were indeed 

new, as Rafinesque had claimed, and the O h j o  River i s  the type loca l i t y  

f o r  23 o f  then pliis one additional f i s h  added s ince  [least brook 

lamprey, i,iq)etnk CLF,U@L'P~ (Abbott  1860) Table S I 3 .  

l eague ,  Lesueur, had v i s i t ed  Pittsburqh a few years before Rafinesqw's 

v i s i t  a n d  described (lesueur 1817, I8N> three species from the source 

of the Ohio (mooneye,  odors t ery i sus;  b l u e  sucker, 62czqptus eZu~gnf;us; 

arid bl ack redhorse MUXOSZOF~ZCL duc7uesne-i 1 e 

Rafinesque's eo i -  

Fishery Investinations Between 1818 and 1920 . . -~ ~ . ...._.. ..I _._.._l__l_____ l.___l.~__.Î .̂ _ ~ 

After Lesueur and Rafincsque, littlc at tent ion was paid t o  the Ohio 

River f i shes  f o r  18 years.  Dr. Jared P.  Kirt land began a series o f  papers 

( K i r t l a n d  1838, 194la ,  M41b, 1841c, '1.844a3 18441i, 1844c, 1847a, 1847$, 

1847cj in  1838 w h i c h  described 72 f i shes  o f  the  Ohio River,  Lake Erie, and 

t h e i r  t r i bu ta r i e s  within the S ta t e  o f  Ohio. 

thcads and locations a re  omitted from most o f  K$rt land 's  work, he mentioned, 

in a l e t t e r  to t h e  Boston Society o f  Natural History dated S e p t ,  20, 1839, 

tha t :  

Although the col lect ing me- 

"The arrangement of my business i s  such, t ha t  I am required t o  

spend t h e  winters a t  Cinc 

exam'i mti  an of Ki r t l  and ' s 

were probably expended in 

w i n t e r  e f f o r t s  a t  col 1 ec t  

nna t i ,  and the summers 

papers shows t h a t  niost 

the  Cleveland area clur 

ng Ohio River f i shes  a^ 

i n  Cleveland." A careful 

o f  his col lect ing e f fo r t s  

ng warm weather. His 

the Cincinnati area were 

probably centered on the f i s h  markets of this c i t y ,  and he re l ied  heavily 

on earl i e r  works of Raf i riesyue ( Krumhof z 1981).  

Between Kir t land 's  work and the  187Q's there are  only two scat tered 

references t o  Ohio River f i shes :  the description of the  l e a s t  brooh 

laniprey by Abbatt i n  1860, and a mention of l a k e  sturgeon a t  Cincinnati 

by Durneril (1870). 
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Table 5. F ishes  ( 2 9 )  f o r  which .the Ohio River i s  the type loca l i t y .  

Coniniorr Name 

Least brook lamprey 
Shovel t i m e  sturgeon 
Shortnose gar 
Skipjack herring 
Go1 deye 
Mooneye 
Bigeye chub 
B1 untnose mi nnow 
River carpsucker 
Highfin carpsucker 
Blue sucker 
Smal S m o u t h  buffalo 
B 1 ac k huf f a  1 o 
Spotted sucker 
Silve r redhorse 
Black redhorse 
Go1 den redhorse 
Black bullhead 
Channel ca t f i sh  
Stonecat 
F1 athead catf  i sh 
White bass 
Green sunfish 
Bluegill 
Spotted bass 
Mhi t e  crappie 
Greenside da r t e r  
log p e rc t i  
Freshwater drum 

Sc ien t i f i c  Name 

Lampe tra aepypt-era ( Abbot t )  
Scaphirhpchus platomjnehus ( Raf i nesque) 
Lepisosteus p2at-ostomu.s Raf inesque 
AZosa chrysochloris (Raf inesque) 
Hiodon a2osoide.s (Raf i nesque) 
H.l:odon tergisus  Lesueur 
Hyhopsis mbZops ( Raf i nesque) 
Pirnephules notutus (Raf inesque) 
Carpiodes carpi0 (Rafinesque) 
Carpiodes velifer (Rafinesque) 
CycZep-tus elongatus (Lesueur) 
.~ctiobu.s hubalus (Raf inesque) 
.Tctiobus n i g a r  (Raf inesque) 
Miizytrerna rnelmops (Raf inesque) 
joxos-toma an-iaurm (Kafinesque) 
Moxostorna d u p e s n e i  (Lesueur) 
Moxcostoma e q t h r u m  (Raf inesque) 
~ c t a l u r u s  melas (Ra-Fi nesque) 
IchzluyIus pumta tus  ( Rafi nesque) 
Noburus J p l a u ~ s  Raf inesque 
QZodictis oZi-vm&s (Rafinesque) 
k’02aom chqsops (Raf inesque) 
Lepomis cyaneZZus Rafinesque 
Lepornis inacrochirus Rafjnesque 
Micropterns punctu%atus (Raf i nesque) 
Pornoxis annulczris Ra f i nesque 
Etheosboma blenninoides Raf i nesque 
Percina cupn.des (Rafinesque) 
ApZodinotus gywnniens Rafinesque 
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I n  1875 David Starr Jordan began his teaching career a t  Indiana- 

p o l i s  High School, moving a year l a t e r  t o  Butler University. Soon he 

and Herbert Gopeland decided t h a t  the study of f i shes  would prove more 

f ru i t fu l  than studies o f  flowers and birds. Jordan (1922)  wrote: 

"..,.we decided tha t  f ishes  offered the most f r u i t f u l  f i e l d  f o r  original 

work .... f ishes  were everywhere abou t  us." 

was an attempt t o  confirm the ident i f icat ions o f  fishes described a t  

One o f  t h e i r  f i r s t  projects 

the Falls o f  the Ohio by Rafinesque. Although Jordan (1877) described 

his review of Rafinesque's work as being the resu l t  of " . . .near ly  three 

years o f  'Yieldwork" in the region fished i n  by Rafinesque.", he also 

s t a t e s  tha t  the original manuscript was f i r s t  prepared i n  the spr-ing of 

1876, just  one year a f t e r  he arrived in Indianapolis. A careful reading 

of both Jordan's (1876 and 1877) reviews o f  Rafinesque's work and other 

works of Jordan (1890, 1891, 1922) lead us t o  conclude tha t  Jordan prob-  

ably never collected f i s h  from the Ohio River, and his reference t o  col- 

lecting i n  the same region fished by Rafinesque probably meant t ha t  he 

had collected minnows in some o f  the same streams around Lexington which 

Rafinesque had examined. Jordan d i d  examine some f i shes  from the O h i o  

River and i t s  t r i bu ta r i e s  near the Fal ls ,  b u t  they were probably preserved 

specirnens from the collections o f  Or. John Sloan, a physician and amateur 

na tu ra l i s t  of New Albany, Ind 

reports on the f ishes  o f  both 

dan and Evemann 1877) ,  which 

Ohio River, b u t  one gets. the 

ana (Jordan 1891). 

Ohio (1882) and Indiana (1878, 1891; Jor- 

Jordan wrote summary 

contain many references t o  f i shes  of the 

mpression tha t  he i s  speaking of specimens 

reported by others n o t  personal col1 ec t i  ons ( Krumhol z 1981). Jordan 

l e f t  Indiana in 1891 t o  become t h e  f i r s t  president o f  Stanford University. 

One of h i s  students, Barton W .  Evermann, d i d  v i s i t  the Falls of the Ohio 
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i n  May, 1898, and reported (Evernidnn 1902, 1918) u p o n  the f ishes  found 

there. 

In 1876 Stephen A. Forbes began coliecting f ishes  in I l l i n o i s .  

His r e su l t s  were published 32 years l a t e r  (Forbes and Richardson 1908, 

l a t e r  reprinted i n  1920) and made many references t o  f ishes  o f  the Ohio  

River bordering I l l i n o i s .  Forbes, l i k e  nearly a l l  o f  the ichthyologists 

of this p e r i o d ,  re l ied primarily on small seines w h i c h  could be operated 

by two men, and were niost effect ive i n  snraller streams. As he pointed 

out  (Forbes and Richardson 1920), for; .the larger and more ahundarat f i s h e s  

"...we have depended largely u p o n  an inspection o f  f i s h  markets, and an 

examination o f  the catches o f  commercial fishermen,. . . I' Similar sources 

o f  specimens have been mentioned by Raf i nesque , Ki r t l  and, Jordan 

and Call ,  and a re  evidence of the greater  economic importance, a n d  per- 

haps abundance, of r iver ine f i shes  d u r i n g  the l a t e  1800's. 

There seemed t o  be a blossoining ( a l b e i t  minor )  o f  i n t e r e s t  . in  the 

Hay , 

fishes of the region i n  the 1830's and 90 ' s .  

papers (1888, 1889) on the f ishes  o f  Ohio, which included personal ob-  

servations on Ohio River f i s h e s ;  Hay (1894.) published a review o f  the 

f ishes  o f  Indiana which included the r e su l t s  o f  his prowling the f i s h  

inarkets of Madison and Louisville; and Osburn (1901) reviewed the f ishes  

of Ohio, including many first-hand observations of Ohio River f i shes .  

R. Ellsworth Call published an account of the f ishes  to  be found a t  the 

Falls of t h e  Ohio in 1896. 

actually passed under observation, e i t h e r  i n  the markets o r  a s  f resh 

specimens just  taken. 

sold by boys to  fishermen . . . . I '  Call (1896) a l so  made an interest ing 

comparison of the f i s h  populations existing d u r i n g  h i s  time and a t  the 

Hcnshall published two 

tie l i s t e d  only those ". . . forms which have 

Large )?umbers o f  Notropis are taken in ne ts  and 
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time of  Rafinesque's v i s i t :  

tuni ty  t o  acquire information concerning the f i shes ,  then f a r  more 

numerous t h a n  now, since sewerage and similar decimating influences 

were a t  the i r  mininiuiii.  " 

' I - .  .He (Rafinesque) embraced the oppor- 

In the twenty-year span 1890-1910, a number of catalogs o f  the 

fishes o f  various s t a t e s  bordering the Ohio River were published. 

Although the authors o f  these reports make numerous references t o  the 

fishes o f  the Ohio  River, these references appear t o  be  based on the 

works of others (especially Rafinesque) , not actual col lect ions by the 

authors .  In t h i s  category 

Pennsylvania) ; Bean ( 1892, 

Indiana) ; Goldsborough and 

Indiana) ; and Fowl e r  ( 1919 

we place the following works: Cope (1881, 

Pennsylvania) ; Ei genmann and 3eeson ( 1893 I 

Clark (1908, West Virginia);  Meek (1908, 

and 1940, Pennsylvania). 

The following points concerning ichthyological investigations along 

the Ohio  between 1820 and 1920 are  important i n  assessing changes in the 

f i s h  communities o f  the r iver :  1) the early workers were limited by the 

small two-man seines which they employed, 2 )  therefore,  they rel ied 

heavily on examining the catches of commercial fishermen and on the re- 

po r t s  o f  e a r l i e r  workers, 3) most o f  these men were taxonomists and made 

no attempt t o  assess populations, and 4 )  specif ic  locations a t  which f i sh  

were taken on the r iver  were o f  ten e i the r  omitted i n  the reports o r  were 

unknown t o  'the authors .  

are useful i n  assessilig the specdes present, and perhaps, i n  a very coarse 

fashion, t he i r  abundance r e l a t ive  t o  each other ,  b u t  they are o f  l i t t l e  

Hence, the works available t o  us f a r  t h i s  period 

value i n  assessing the p o p u l a t i o n s  o f  fish present. 

Fishery InvestiLations I----- Between 1920 And 19e 

I t  wasn't unti l  a f t e r  the f i r s t  World War t h a t  f ishery investigations 
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i n  I922 Milton B .  Trautnian began his on the Ohio River began again. 

long, careful study of the  f i shes  of Ohio which included a grea t  deal 

o f  col lect ing in the Ohio River, and special a t tent ion t o  the reports 

of commercial fishermen working on the r iver .  I t  i s  t o  be regret.ted 

tha t  other s ta tes  bordering the  r ive r  did n o t  have, . in t h i s  period, 

individuals with the means t o  produce works equal to  Trautman's (1957, 

1981) magnificent "Fishes o f  Ohio". 

aspects of Trautman's work i s  t ha t  i t  provides a view o f  the Ohia River 

f i shes  during the time when man's influences on the r iver  through the 

construction o f  the  navigation system and pollution were increasing t o  

t h e i r  maxima. 

t i v i t i e s  on f i shes ,  and paid par t icu lar  a t tent ion t o  the e f f ec t s  o f  s i l t a -  

t ion (Trautman 1933) and irnpouridment on f i shes  in the Ohio River, 

I W O  regional works on f i s h  dis t r ibut ion were publ'ished in the 193O's, 

One of the especially valuable 

Trautman was painfully aware of the e f fec ts  o f  man's ac- 

- 

b u t  b o t h  contained only a few reports o f  Ohio River f i s h  (Blatchley 1938, 

Raney 1338). 

the Indiana shore made in  1942 as a part  of t i l e  survey of Indiana f i shes  

(see a l so  Gerking 1955, 1957, and Gammon and Gerking 1 9 6 6 ) .  

d i s t r ibu t ion  sunimaries have been published which contain many original 

records from t h i s  period (Clay 196213, 1975 - col lect ions begun in 1938 

in Kentucky; Smith 1979 - col lect ions begun in 1950 in I l l i n o i s ) .  

and Cross (1954) l i s t  a number of l i t e r a t u r e  c i t a t ions  and museum speci- 

mens o f  shovelnose sturgeon from the Ohio River before 1952. 

Gerking (1945) reported a few Ohio River col lect ions from 

Additional 

Bailey 

Lachner (1956) published an overview of  changes in the f i s h  popula- 

t ions of the Ohio River Basin which i s  interest ing because i t  was written 

a t  a time when degradation o f  streams in the basin t h r o u g h  human inf lu-  

ences was near i t s  maximum. Lachner l i s t e d  18 species o f  f i s h  which 
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were reported before 1900 " . . . i n  the upper portions of the Ohio River 

Basin in Pennsylvania and northward in some of the t r i bu ta r i e s  of the 

Monongahela o r  Allegheny r ivers ,  some of which were common or abundant, 

b u t  have n o t  been reported in recent years ."  Of these 18 we can now 

conclude tha t  Lachner's interpretat ion was correct f o r  the following 

seven species which s t i l l  have n o t  returned t o  the Ohio River of Penn-  

sylvania: paddlefish, lake and shovelnose sturgeons, shortnose g a r ,  

bowfin (Am7;a cnlvct.), highfin carpsucker, and blue sucker. 

add t o  t h i s  group the mooneye, which was described from P i t t s b u r g h  in 

1817 b u t  has never been reported from the Ohio River o f  Pennsylvania 

We could 

since. 

buffalo, blue ca t f i sh ,  and r iver  carpsucker) have not been reported from 

the O h i o  River o f  Pennsylvania since before 1900, b u t  have been taken 

within 15 miles of the Pennsylvania border since 1970. 

Four of these 18 species l i s t e d  by Lachner (goldeye, smallmouth 

The American eel , sauger (igtizostedion canadense) , and drum were 

taken within 50 r iver  miles of the Pennsylvania border i n  the  ORSANCO 

(1962) survey, and a l l  have been recorded within the Pennsylvania portion 

of the r iver  since 1970. 

s ignif icant  recovery in dis t r ibut ion.  

They represent three species w h i c h  have made a 

The gizzard shad and the r iver  shiner (Notropis  bzennius) were found 

i n  the Ohio River of Pennsylvania in f a i r  abundance during the ORSANCO 

survey of 1957-59, an indication t h a t  Lachner may have been in e r ror  i n  

s t a t i n g  that.  they had disappeared from tha t  portion of the r iver .  Both 

species seem also t o  have increased i n  abundance d u r i n g  the 1960's and 70's.  

Two additional species which Lachner could have included in his l i s t  

o f  f i shes  n o t  seen i n  the Ohio River of Pennsylvania since before 1900 

would have been the black redhorse and the  muskellunge which have returned 
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t o  this  section of t h e  r iver  i n  the 1970's ( the  muskellunge th rough  

stockings). 
- lwo of  t h e  species Lachner considered absent from the basin i n  

1956 (longnose dace, Rhinichthys cataiqmctae and Mississippi s i lvery 

minnow, Hybognathus iw,&~Zis) had only been reported from t r i  butary 

streams in the bas in  b d o r e  1900, never from the O h i o  mainstern. 

O f  the additional s i x  species which kachrier regarded as  r a w  in  

the Ohio Basin o f  Pennsylvania, two  ( O h i o  lamprey, ielzthyoi,yaox. bdel- 

Ziwn and s l  enderhead da r t e r  , Percinn phoxocephala) have never b,, ann re- 

ported from t he  mainstern Ohio River of t h e  s t a t e .  Another two o f  these 

s i x  (shorthead redhorse, Moxostaina macrolepidotwn and flathead c a t f i s h )  

seem t o  have held t h e i r  own i n  the region, and have occasionally been 

reported from the Ohio mainstem o f  Pennsylvania since 1990. 

sucker seems t o  have been rare in Pennsylvania r ivers  before 1900. .The 

only known record f o r  t h i s  f i s h  i n  the Ohio River o f  Pennsylvania i s  from 

ORSANCO (1962) taken in 1957. 

seems t o  have increased s l igh t ly  i n  abundance since 1970. 

taken occasionally in the area both before and a f t e r  1970. 

The spotted 

Finally, the warmouth (~epomis gulosus) 

I t  has been 

I t  was i n  the  1950's and 6 0 ' s  t ha t  the S t a t e  and some Federal agen- 

c i e s  began a f e w  investigations of f ishery resources i n  t h e  Ohio River. 

I n i t i a l l y  they concentrated on the commercial f i s h e r y ,  because the sport  

f ishery was perceived as  being o f  low qua l i ty ,  and t h e  r iver  was ( a n d  i s )  

d i f f i c u l t  t o  manage compared t o  lakes,  ponds , impoundments 

streams. 

a n d  small 

P, lso,  since the sole  ownership o f  the river below ORM 317 rested w i t h  

Kentucky, the s t a t e s  o.F I l l i n o i s ,  Indiana, and to some extent Ohio, were 

n o t  responsible fo r  managing fishery resources i n  the r iver .  During this  
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period, as  Ldchner (1956) has pointed o u t ,  the fishery resources of the 

Pennsylvania p o r t i o n  of the r iver  were t e r r i b l y  reduced by severe p o l l u -  

t ion ,  giving Pennsylvania l i t t l e  t o  manage. Reports from the agencies 

during t h i s  time interval include reports from West Virginia (Robinson 

1959);  Kentucky (Carter 1961, 1962, and Renaker and Carter 1966);  Indiana 

(lockard 19bb, Zook 1970);  the U .  S. Public Health Service (Tebo 1965); 

and the 19. S.  Environmental Protection Agency (Preston 1969, 1979) .  

The most extent;ive and complete inventory of f i shes  o f  the Ohio 

River wndertaken to date was begun i n  1957 by investigators a t  the U n i -  

versity o f  Louisville under the sponsorship of the Ohio River Valley 

Sanitation Commission. This study resulted in the "Aquatic-Life Resources 

o f  the Ohio River", a 218-page report (ORSANCO 19621, which represented 

three years of intensive collecting e f f o r t s  expended throughout the l eng th  

of t he  r iver .  

nearly 3/4 million f i sh  weighing over 16 tons. 

f i c d n t  collections (124)  were made by poisoning lock chambers on the r iver  

with rotenone. 

Using a variety of  gear types, the investigators collected 

Probably the most si'gni- 

The aquat ic- l i fe  study resulted,  e i the r  d i r ec t ly  o r  in- 

d i rec t ly ,  in many other publications on Ohio River f ishes  by sc i en t i s t s  

a t  t h e  University of Louisville ( i . e . ,  Krumholr 1958; Cavanah 1959; Minck- 

ley dnd  Krumholz 1960; brlilliams, Hannegan, and Clay 1961; Minckley 1962; 

Nil liams 1963; Bryan 1964; and Krumholz. and Fvlinckley 1964). 

- Fishery I n v e s t i s i o n s  Between 1970 and 1983 

The requirements of the National Environmental Policy Act of 1969 

and P . L .  92-500 o f  1972 with t h e i r  subsequent amendments, have forced 

the preparation o f  environmental impact statements and/or  other  reports 

fo r  every project o f  s i z e  proposed along the en t i r e  r iver .  Both  private 

arid public projects which require dredging; bank or  channel modifications; 



76 

operation and maintenance of the navigation system; modification and con- 

s t ruct ion of dams, power plants,  r i ve r  ports and marinas; and especially 

withdrawals and discharges of coolifig waters , have a1 1 been required t o  

undertake environmental studies between 1970 and 19.83. In typical cases 

these studies have been conducted by private consulting firms, university 

personnel, o r  biologists employed by s t a t e  and Federal. agencies. 

typical project the original report i s  submitted by the consultant t o  the 

f imi  sponsoring the project , which often rewrites the report and submits 

i t  t o  the appropriate governmental agency where i t  may, again, be modified 

before f ina l  acceptance. In the case of long-running projects there iiray 

a1 so be numerous quarterly,  annual , e tc .  interim reports submit ted between 

levels.  Often, the actual amount o f  data presented i s  reduced as the re- 

port i s  d i s t i l l e d  a t  various l eve l s .  Therefore, i f  one reviews the f ina l  

report there i s  no guarantee tha t  a l l  information gathered d u r i n g  the pro- 

duction i s  a t  hand. Another comnon practice has been to  co l l ec t  no o r i -  

ginal data b u t  merely use data collected and reported upon previously a t  

nearby s i t e s  t o  d ra f t  an environmental impact statement o r  report .  

r e s u l t  has been a riiost confusing, multi-layered, and d i f f i c u l t  t o  obtain 

pro1 i ferat ion of what has been termed gray 1 i t e r a tu re .  Rosenberg e t  a1 . 

(1981) have recently reviewed t h i s  problem and offered some suggestions 

for  overcoming i t .  

In a 

The 

To prepare the dis t r ibut ion maps we examined 95 of these reports 

t ha t  contained original data of f i s h  collections between 197(1 and 1983. 

We also examined a l i k e  nuniber o f  interim and f ina l  reports which con- 

tained no original; f i sh  da ta ,  b u t  which were, nevertheless, added t o  

the l i t e r a t u r e  c i ted s e c t i o n .  Many 0.f these documents a r e  l i s t e d  in  

Hannon (1978). 
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During the period of 2970-1981 a number of works were published by 

rerrional and  national ichthyologists. Especially useful were those by 

Clay (1975), Pflieger (1975)  

Burr ( l980) ,  Lee e t  a l .  (1980),  and Trautman (1981)* Additional d i s t r i -  

bution records f o r  the Ohio River in t h i s  decade were found i n  liihite 

(1974), Clark and Pearson (1978, 1 9 7 9 ) ,  Clark ( 1 9 7 9 ) ,  Pearson e t  a l  . 
(1979) We a7 so incorporated some unpub?  ished d a t a  

or1 f ishes  collected from the Ohio River and provided by S t o u t  (198Q), 

Water Resources Laboratory a t  the University of Louisville (19801, and 

Gaverider (1981) I 

Smith (1979) ,  Eurr and Flayden (19791, 

and  Buckner (1980) .( 

Sta te  and Federal agency personnel a lso collected f i shes  from the Ohio 

River between 1970 and 1983. \le have examined the reports of  Preston and 

White (19731, Charles e t  a1 I (1979), Axon e t  a1 e (1980),  Jernejcic (1980) 

and Pierce e t  a l .  1933), as well as stocking reports contained i n  the an- 

nual water qual i t y  condition assessments of ORSATdCO (ORSANCO l975a, 1976 

1977, l978a, 1979).  \le have supplemented the findinqs w i t h  personal com- 

munication with many aqency biologis ts .  

available by L.  8. Starnes (2980) o f  the Tennessee Valley Authority and 

H .  2. Preston (1979) o f  the U ,  S .  Environmental Protection Agency. 

Unpublished records were made 

II_- Ueterninations O f  Diversity -__I And Abundance Of _- Ohio River Fishes - 

Through Time 

There were no quant i ta t ive studies of the Ohio River f ishes  before 

1957, and i t  i s ,  therefore,  impossible t o  calculate  divers i ty  indices 

before tha t  year. 

r e l a t ive  dbundances, and densi t ies  before 1957 are  based upon rather 

l iberal  interpretat ions of the ear ly  works, especially those o f  Rafinesque, 

O u r  aescriptions and conclusions regarding d ivers i ty ,  

Kirtland, Forbes, Evermann, Henshall, Hay, Osburn, Call, and Trautrmn. 
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S p x i  . . . .- es composi t i  on 

The 19 species of f i s h  tentat ively ident i f ied as having been men- 

tioned by early t ravelers  on the Ohio River before 1818 (Table 3)  were 

a l l  mentioned by Rafinesque (1820b) as well (Table 4). O f  the 52 spe- 

c ies  assigned to  Rafinesque i n  Table 4 ,  only two have not been reported 

i n  the Ohio River since 1970: lake sturgeon and the hornyhead chub. 

However, i f  we assume t h a t  Rafinesqup's hurried and limited means of 

col 1 ec t i  ng would have yielded only those speci ES w h i  ch were f a i  r l y  coni- 

rnon, then the following species,  which  were rarely reported i n  the Ohio 

River between 1970 and 1980, have declined s ignif icant ly  in abundance 

since Rafinesque's days: American brook lamprey, shovelnose sturgeon, 

a l l i g a t o r  gar,  grass pickerel , muskellunge, bigeye chub, and blue 

sucker. However , Rafi nesque hitiisel f (1820b) regarded American brook 

lamprey, a l l i g a t o r  ga r s  and grass pickerel r a re ,  while he considered 

only shovelnose s t x r g e o n  as "common". We know from t h e  writings of 

Forbes, Eveniiann , Hay, Osburn ,  Call ,  arid Trautman tha t  shovel nose stur- 

geon and blue sucker were s t i l l  common in the Ohio between 1890 and 1900, 

while t h e  remaining s i x  f ishes  on the preceding l i s t  were less  abundant. 

The muskellunge has been reported occasionally in the upper r ive r  since 

1970, b u t  probably as a r e su l t  of stocking programs. 

To c l a r i f y  the changes in species composition over time we f i r s t  

exatni tied a1 1 records broken down in to  three time periods : before 1920 

1920-1969, and 1970-83. We also divided the records into the upper, 

middle, and lower thirds  of t h e  r ive r  (Tables 6 and 7 ) .  

species recorded through time increased s l igh t ly  from 111 species before 

1920, t o  121 d u r i n g  1920-1969, and 130 species between 1970 and 1963. 

The number of 

Species introduced t o  the r ive r  or  i t s  basin by man were common 

carp (Cyprinus ea?&) and American shad before 1920; northern p i k e ,  
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Table 6 .  Number of f i sh  species reported from the upper, middle ,  and 

lower thirds  o f  the Ohio River d u r i n g  the three periods: before 1920, 

1920-1969, 19/0-1983. 
I ll_ll______.___ -I 

Before 1320 1920- 1969 1970-1983 
0 RM 0 RM ORM 0iiM O i i M  0 RM O RM O RM ORM 

0-327 325-654 655-981 0-327 328-654 655-981 0-327 325-654 655-981 

37 89 42 95 96 YO 100 94 91 

. ___.._-.__I --.-.._._-.I_ ---.I.- 

111- 
__I -_-.____ 

Total number 
for  each 
subperiod = i l l  1 2 1  133 

l_l- - lll_ll-l._l_-__l 

T a ~ l e  1. 

lower th i rds  o f  the Ohio River up t o  1983 ( a l l  SUbperiOdS combined). 

Number of  f i sh  species reported'from the upper, middle, and 

. - ~ 11- I----. .-l-l___ I---.-- I -__l_lllll 
I - . __ -_I_ __ ----I 

0 Rr/l ORM 0 RPI ORPi ORN ORivl ORM 
0-327 0-654 328-654 328-981 655-981 0-327 and 655-981 0-981 
on ly  only  only only only  o n l y  (Each Third) 

11 20 8 10 i 5  4 86 

._..ii_.___- . ---̂ - 

- i o t a i  number 
for  each th i rd  
o f  the r iver  
(a1 1 subperiods 
combined) = Upper - 120, Middle - 122, Lower - 115 

Overall Tota 1 
(a1 1 subperiods 
and Sections) = 154 

-ll__l_ll-ll 
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goldfish (Carass-l:us auratus) , white ca t f i sh  ( I - e t a l u m s  c a t u s ) ,  banded k i l l i -  

f i sh  (Fwzduzus diuphanus ) 

1920 and 1969; and alewife (AZosa pseudoharenps) , coho salmon (Oncor7zgn.- 

cush kisutch) , rainbow t r o u t  (SaZmo gairdneri)  brown t rout  (saZmo t m t t a )  , 

grass carp (Ctenopkaryngodon ideZ2a) , s i  1 ver carp (iiypophtha2michthys 

mol7:tz--iz), and striped bass (Morone s a x n t i 2 i s )  since 1970. O f  these intro-  

duced species only comriion carp, goldfish,  white ca t f i sh ,  and banded k i l l i -  

f i sh  e x i s t  in well-established, reproducing populatinns. 

and mummichog (Fundu2u.s heteroc2itus) between 

Only nine of the species reported before 1920 have n o t  been reported 

since t h a t  year. American shad were planted i n  t h e  r iver  in the l a t e  

1800's b u t  did n o t  become established. Least brook lamprey2 Alabama shad 

(Alosn alahamae) , Qzark minnow (PJotropis nubizus) , mud dar te r  (Etheostoma 

a s p i g e n e ) ,  g i l t  dar ter  (Percina euides)  , and longhead dar ter  (Percina 

macrocepha2a) were mentioned in j u s t  one report ,  while hornyhead c h u b  and 

crystal dar ter  (hunocrypta: aspreZZa) were mentioned iu\ just two reports.  

Only Alarnania shad and perhaps crystal  and longhead dar ters  could be con- 

sidered large r iver  species. 

Five species of f i sh  were reparted f r o m  the Ohio River before 1920 

and during 1920-69, b u t  have i l o t  been reported since 1370: lake s tur -  

geon and b u r b o t  ( h t a  Zota) are larg2 r iver  species which have ciisap- 

peared -from t h e  r iver  in the l a s t  decade, 

inua ery thmgas ter )  , dusky dar ter  (Percina sc i e ra )  and banded sculpin 

(~oi;i;us carozinas) are  small - t o  medium-sized stream species which art! 

common i n  t r ibu tar ies  t o  the Ohio River. 

Southern redbelly dace ( ~ h o z -  

Seven species o f  f i sh  were f i r s t  reported from the Ohio River be-- 

tween 1920 and 1969 b u t  have n o t  been reported since 1970. The report 

f o r  greater redhorse ( ~ m o s t o r n a  valenciennesi, Tebo 1965) could be a 
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misidentification. 

t a i  '1 darter  (EtAwstorna k m n i c o t t i )  are n o t  1 arge-river species and 

probably strayed i n t o  the Ohio mainstem. The gravel chub (gybopsis  

~ - p ~ ~ t a - t a )  i s  re la t ive ly  rare i n  the northern half o f  the Ohio River 

basin while the range of the blacktai 1 shiner ( f l o 1 1 ~ p i s  venustus j 

barely reaches into the lower end of the basin. 

The cypress minnow (IJybopathus h m ~ i )  and s t r ipe -  

Twenty-one species o f  f i sh  which were f i r s t  reported from t h e  Ohio 

River between 1920 and 1967, have a l s o  been reported since 1970. I n -  

cluded in t h i s  group are  three introduced species: 

f i s h ,  and banded k i l l i f i s h .  

present i n  f a i r  numbers in the Ohio River before 1920 b u t  were probably 

goldfish, white cat-  

Many of these 2 1  species were undoubtedly 

n o t  distinguished froin s imilar ,  closely-related species by ear ly  workers, 

i .  e . ,  spotted ga r  (Lepisosteus oeu la tus ) ,  threadfin shad (Dormornu petem- 

eiise) , ghost shiner (Notropis  buchmarzl:) , st r iped shiner ( N ,  ch~,ysocephu- 

1 ~ s )  red shiner ( 1 ~ .  Z u t ~ w z s i s ) ,  s i l v e r  shiner ( B .  photogenis) s i lve r -  

band shiner ( N .  shzzonmdi), spotfin shiner ( ~ i .  ~ p i Z o p t e ~ ~ . ~ ) ,  sand shiner 

(iu. strumi-neus), mimic shiner (u. uoluccl lus) ,  steelcolor  shiner ( N .  

uhipipZei) ,  bull head rriinnow (~irnephaler v i g - i l m ) ,  mountain riiadtom (Noturus 

eleutherus) , northern rnadtoni (iiiotums st iyr r~osus)  , and redear sunfish 

(Lepomia mdcrdophus) a Three of these 2 1  species were probably s t rays  

from small streanis (si lverjaw minnow, Ericyrnba buccata; bigeye shiner,  

fiotropis hoops; and pi ra te  perch, Aphredoderus saymus) . 

Thirteen species o f  f i sh  have f i r s t  been reported from the Ohio River 

a f t e r  1970. Seven of these were introduced by man (alewife,  coho salmon, 

ra 

Qf 

ma 

nbow t r o u t ,  brown t r o u t ,  grass carp, s i l v e r  carp, and skriped b a s s ) .  S i x  

the 13 are  n o t  large-river species,  and probably strayed into the Ohio 

nstem ( redside dace, Cl,iitostorius el,onga-ttus; ribbon shiner,  Notropis 
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fumeus; blacknose shiner, N .  heterolepis;  redfin shiner,  r ~ .  urnbratilis; 

orangethroat da r t e r ,  Wwostorna spectabi le;  and banded dar ter  d. zonaZe) . 
The channel darter ( P e l v i m  copeZandi) was probably present i n  the upper. 

O h i o  before 1900, niay have retreated i n t o  t r i b u t a r i e s  d u r i n g  the years 

o f  severe pollution, and has apparently returned to  the upper Ohio River 

since 1970. 

Finally, one spec ies  o f  f i s h ,  the American brook lamprey, was f i r s t  

reported from the r ive r  b e f o r e  1920, was not  t q o r t e d  between 1'320 and 

1959, and then reappeared i n  the records a f t e r  1970. 

Di vers i t y  

Shannon-bliener divers i ty  indices (H) were calculated f o r  l h e  243 
- lock chamber rotenone collections made betwen 1957 and 1930. I he S a m - -  

ples were divided into four time periods: 1957-60, 1967-70, 1974-77 ,  

and  1978-80; and  in to  ten 100-mile sections o f  the r iver  (Figure 1). 

Overall H values were a l s o  determind for each period. 

Although the variations between 100-mile sections o f  the r iver  were 

grea t ,  the overall H values increased s l i g h t l y  from 1.54 i n  1957-60 t o  

2.00 i n  1967-1970, and then decliricd t o  1.41 it1 1974-77. l h e  overall 

H value fo r  1978-80 increased t o  1.81. This inc rwse  in divers i ty  a f t e r  

1977 was largely due to  increases between QRM 100-300, 400-700, and 900- 

981 (Figure 4 ) .  These four H values were a l l  s i9nif icant ly  d i f fe ren t  

from one another a t  the 0.01 level according t o  t tes ts .  

Density 

No estimates o f  the density of f i shes  i n  the Ohio River- were made 

unt i l  1957. We can only s p e c u l a t e  on densi t ies  b e f o r e  this  date .  Thc 

previously c i t e d  stat.ernent o f  Call (1896) t o  the e f f e c t  t h a t  f i s h e s  were 
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iiiucl.1 more abundant in Wafinesque's time than in his own, i s  typical of 

the general conclusions reached by Trautrnan (1957) , Gammon (1977)  , 

Pflieger (19'75) , S m i t h  (1979) , and others who have described a general 

reduction i n  the numbers of f ishes  i n  waters of the Ohio River basin 

We cannot determine what the actual densi t ies  of f i shes  in the 

Ohia River were before 1957 when quantitative studies began. Densit 

g i s t s  who were 

i n g  i s  not as 

fore  1900, b u t  

mand, and the 

es 

i n  the upper 200 miles of the r ive r  probably were reduced by the severe 

pollution a f t e r  1900. In  the r e s t  o f  the r ive r  we have only the verbal 

accounts of commercial f isherrnen and the nreager records o f  ichthyolo- 

not concerned w i t h  quant i ta t ive s tudies .  Commercial f i sh -  

mportant on the Ohio River today as i t  apparently was be- 

t h i s  decline could be ascribed to  changes in consuiiier de- 

owering o f  f i s h  pa l a t ab i l i t y  due t o  pollution (Carter 

1961, 1962; Clay 1962, 1968).  In assess ing  the density of f i shes  before 

1900 one should a l so  keep in mind t ha t  before impoundment the r ive r  

dwindled down to  a much smaller volume each summer and would have concen- 

t r a t ed  the f ishes  i n  a manner which would have made them much more vul- 

nerabl e t o  the commerci a1 f i shermen ' s seines . 
To assess changes in r e l a t ive  density o f  the en t i ro  f i s h  community 

of the r ive r  since 1957, we again divided the 243 lock chamber rotenone 

samples into four time periods and plotted the dens i ty  (No./ha) o-f a l l  

species of f i s h  combined (-t one standard e r ro r  = SE)  f o r  each 100-mile 

section of the r ive r  (Figure 5 ) .  In 1957-60 the mean density of a l l  

f ishes  on the en t i r e  r ive r ,  as represented by the lock chamber samples, 

was ( +  SE) 8812 ?1942/ha. 

d u r i n g  1967-70, then increased t o  14171 -15831/ha i n  1974-77 before f a l l -  

ing t o  7533 +1451/ha in 1978-80. H O L J ~ V E ~ ,  none o f  these values 

The density declined s l i g h t l y  t o  7615 &1053/ha 
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were s ignif icant ly  different  a t  the .05 level according t o  t t e s t s .  

Most of the changes between the four periods could eas i ly  be accounted 

f o r  by changes i n  the density of emerald shiners,  which made u p  74-88% 

of the f i v e  greatest  densi t ies  i n  Figure 5.  The variation in numbers 

of emerald shiners,  par t icular ly  i n  the upper third o f  the r i v e r ,  could 

be at t r ibuted t o  differences i n  the willingness of the crews used i n  

d i f fe ren t  years t o  col lect  and count small f i shes ,  o r  the inherent varia- 

b i l i t y  i n  estimating the density o f  a schooling species of f i s h  l i k e  the 

emerald shiner. 

In a more detailed analysis we considered changes in density over 

This the four time periods w i t h i n  each 100-mile section of the r ive r .  

analysis consisted of a s e r i e s  o f  t t e s t s ,  which a re  presented i n  Table 

8 a There were s ignif icant  ( . 0 5  l eve l )  increases i n  densi t ies  a t  ORM 

0-100 between 1957-60 and the following three periods (1967-70, 1974-77, 

a n d  1978-80). 

1957-60 a t  ORM 400-500, 500-600, and 800-900. There were no signif icant  

There were a l so  s ignif icant  increases in density a f t e r  

decreases in density a t  any location a f t e r  1957-60. There were only two 

s t a t i s t i c a l l y  s ignif icant  differences between to t a l  densi t ies  between 

1967-70 and the two l a t e r  periods. These were an increase i n  density 

recorded i n  1974-1977 a t  ORM 0-100 and a decrease in density i n  the same 

period a t  ORM 200-300 (Table 8 ) .  

Biomass 

T h e  mean biomass (kg/ha)  o f  f i s h e s  i n  t h e  r ive r  before 1957 can only 

be guessed a t .  The points discussed previously regarding densi t ies  could 

also be applied t o  biomasses before 1957. 

To assess changes i n  biomass since 1957 we again examined the data 

from the 243 lock chamber samples. The mean biomass (11 one standard 
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e r r o r )  o f  a l l  f i s h e s  i n  t h e  r i v e r  inc reased almost two t imes between 

1957-60 and 1967-70 (from 205 +33 kg/ha t o  391 5218 kg/ha; F i g u r e  6 ) .  

By 1974-77 t h e  biomass o f  a l l  species combined rose  t o  470 -t76 kg/ha. 

I n  1978-80 t h e  mean biomass d e c l i n e d  s l i g h t l y  t o  458 182 kg/ha. 

d e t a i l e d  d i scuss ion  of changes i n  biomass o f  t h e  major  species i s  found 

i n  t h e  f o l l o w i n g  s e c t i o n s .  

A 

A s e r i e s  of t t e s t s  i n d i c a t e d  t h a t  t h e  e leva ted  biomasses o f  1974- 

77 and 1978-80 were s i g n i f i c a n t l y  h i g h e r  ( . 0 1  l e v e l )  t han  t h a t  o f  1957- 

60 ( t  = -3 .35 and -3 .09,  157 and 155 d . f . ) .  However, t h e  o v e r a l l  b i o -  

mass o f  1967-70 d i d  n o t  d i f f e r  s i g n i f i c a n t l y  f rom t h a t  o f  any o t h e r  

pe r iod ,  and biomasses o f  t h e  pe r iods  1974-77 and 1978-80 were a l s o  n o t  

s i  g n i  f i can t  l y  d i  f f eren t , 

In  a more d e t a i l e d  a n a l y s i s  we examined changes i n  biomass w i t h i n  

each 100-mi le s e c t i o n  o f  t h e  r i v e r  between each o f  t h e  f o u r  t ime  pe r iods  

by means of a s e t  o f  t comparisons (Table 8 ) .  I n  t h i s  a n a l y s i s  we found 

s i g n i f i c a n t  increases (.05 l e v e l )  i n  biomass a f t e r  t h e  1957-60 p e r i o d  

i n  each 100-mi le s e c t i o n  o f  t h e  r i v e r  below ORM 100 except f o r  t h e  sec- 

t i o n s  ORM600-700 and 700-600. 

mass i n  t h e  upper 100 m i l e s  o f  t h e  r i v e r  a f t e r  1957-60 accord ing  t o  t h e  

t t e s t s .  There were no s i g n i f i c a n t  inc reases  i n  biomass a f t e r  1967-70. 

There were no s i g n i f i c a n t  changes i n  b i o -  

There were no s i g n i f i c a n t  decreases i n  biomass between any o f  t h e  f o u r  

pe r iods  over  t h e  e n t i r e  r i v e r .  

S h i f t s  I n  D i v e r s i t y  Find Abundance Of Fishes Along The Ohio R ive r  

Changes i n  t h e  d i s t r i b u t i o n  o f  f i s h e s  a long t h e  r i v e r  b e f o r e  1957 

a r e  as d i f f i c u l t  t o  determine as were d i v e r s i t y  and species compos i t ion  

changes th rough t ime. 

Rafinesque, K i r t l a n d ,  Forbes, Jordan, Call ,  Trautman, e t  a l .  These 

We must, again, r e l y  p r i n c i p a l l y  on t h e  works o f  
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sources do n o t ,  even i n  t o t a l ,  provide a very uniform picture o f  f i shes  

present t h r o u g h o u t  the r iver .  

t o  have been concentrated a t  Pi t tsburgh(?) ,  Louisvil le,  and Henderson; 

Kirt land's a t  Cincinnati; Forbes' in the Ohio River o f  I l l i n o i s ;  Ever- 

niann's a t  Louisville; Henshall, Hay, Osburn, and Trautman's i n  the Ohio 

River o f  Ohio; and Call 's  a t  Louisville. Rafinesque made many sweeping 

statements on d is t r ibu t ion ,  i .e .  u p  the r iver  " . . . a s  f a r  a5 Pittsburgh 

. . . . ' I  o r  " ' . . . i n  the lower p a r t s  o f  the Ohio River....". 

pretation of these statements i s  d i f f i c u l t .  

Rafinesque's collecting e f fo r t s  appear 

An exact in te r -  

Nevertheless, Rafinesque's work, when combined with t h a t  of Lesueur 

a t  Pittsburgh before him, makes i t  c l ea r  tha t  the upper 100 miles o f  the 

r iver  was or iginal ly  inhabited by a number o f  species w h i c h  were e i the r  

very ra re  o r  absent 100-160 years l a t e r .  

abundant  enough t o  suppor t  commercial f ishing before 1900, has not been 

reported from the Ohio River f a r  over 30 years. 

The lake sturgeon, which was 

Other f i shes  which early workers reported from the upper 200 miles 

of the r ive r ,  b u t  w h i c h  were essent ia l ly  r e s t r i c t ed  t o  the lower 700 miles 

of the r iver  between 1920 and  1970 were: 

taken a t  ORM 216),  paddlefish, shovelnose sturgeon, shortnose gar ,  mooneye, 

speckled chub (3gbcpsis nestiunZis),  blue sucker, lake chubsucker (E??:y- 

2 0 7 2  suee t ta)  eastern sand dar te r  (hrnoer~pka  peZZueida), bl acksi de da r t e r  

and r iver  dar te r  (Percciza shuunardi). 

l ea s t  brook lamprey (actual ly  

(Percinn rnacuZata) 

The muskellunge reported in the upper 200 miles since 1920 may have 

been the resu l t  o f  stockings rather than resident populations. 

Species composition and -. diversi ty  

Before 1920 a to ta l  o f  111 species of f i s h  were reported from the 

In the upper third o f  the r iver  37 species were reported, O h i o  River. 
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while in the middle third 89 species were reported, and in  the lower 

third 42 species were reported (Table 6 ) .  

f l e c t  the dis t r ibut ion of co l lec ta rs '  e f fo r t s  before 1920 much more 

than the actual number of f i s h  species present in the d i f fe ren t  sec- 

t ions of the r iver .  

tered a t  the F a l l s  (Louisvil le) and in the Cincinnati area. After the 

work of Rafinesque and Lesueur i n  1817-1819 very few collections seem 

t o  have been made in the Pittsburgh area,  perhaps because of pollution. 

These numbers probably re- 

Much of the collecting e f f o r t  before 1900 was cen- 

Between 1920 and 1969 collecting e f fo r t s  on the r iver  were much 

more evenly dis t r ibuted along the length of the r iver ,  although the 

middle th i rd  probably s t i l l  received the greatest  e f fo r t .  The to ta l  

number of f i s h  species reported was 121,  The numbers o f  species found 

during t h i s  period were 95, 96, and 90 in the upper, middle, and lower 

thirds  of the r iver ,  respectively (Table 6 1, a much more even d is t r ibu-  

t ion of species than tha t  reported before 1920. 

Between 1970 and 1983 130 species of f i s h  were reported from the 

Ohio River. 

100, 94, and 91 species, respectively. The large number of power plants 

in the upper third o f  the r iver  resulted in the preparation of a number 

of impact analyses, and several long-term monitoring programs d u r i n g  the 

1970's .  

r iver  received more collecting e f fo r t  than the remaining two- th i rds .  

The upper, middle, and lower thirds  of the r iver  provided 

I t  i s  possible t h a t  during t h i s  decade the upper th i rd  of the 

When the data from the three subperiods were combined, the numbers 

o f  species reported from the upper, middle, and lower thirds  o f  t h e  r iver  

were 120, 122 ,  and  115, respectively (Table 7 ) .  O f  the 154 species re- 

p o r t e d  from the Ohio River, 86 were found i n  each third of the r iver  

(Table 7 ) .  Eleven species were found only in the upper t h i r d ,  8 species 
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were found only in the middle th i rd ,  and 15 species were found only in 

the lower th i rd .  Twenty species were found i n  the upper two-thirds, 10 

species were found in the lower two-thirds, and 4 species were found 

only in the upper and lower th i rds  (Table 7 ) .  

Shannon-Wiener diverrsi ty  indices were calculated f o r  lock chamber 

rotenone samples i n  each 100-mile section of the r iver  (Figure 4 ) .  

t hough  variations i n  the values were h i g h  within and between the four 

subperiods, a general trend towards increased divers i ty  values with d i s -  

Al- 

tance downstream was discernible.  

ORM 0-300, 301-700, and 701-981 were (t SE) 1.26 k.16, 1.44 2 - 1 5 ,  and 

The mean H values f o r  samples between 

151 k.18, respectively. None of these values were s ign i f icant ly  d i f f e r -  

ent from each other a t  the -05 level according to  t t e s t s .  I n  general, 

d ivers i ty  values i n  the upper th i rd  of the r iver  increased between 1967 

and 1980 when compared t o  the values f o r  1957-60 samples. The value of 

1.40 f o r  1957-60 in the uppermost 100 miles o f  the r iver  would have been 

only 1 . 1 2  i f  the extremely diverse samples taken by Krumholz, e t  a l .  

(1962) during the cessation of pollution during the s tee l  strike of 1959 

had been omitted. I n  the lower two-thirds of the r iver  divers i ty  values 

a f t e r  1967 were usually abou t  the same or lower t h a n  values in 1957-60 

(Figure 4) .  

Dens i ty  
I 

None o f  the studies pr ior  t o  1957 were based upon suf f ic ien t  data 

t o  allow even speculation on changes in density along the r ive r ,  although 

Lachner (1956) and Trautman (1957) had indicated that  numbers and diver- 

s i t y  had been reduced in the upper 100 miles due t o  pollution. 

When the 243 lock chamber rotenone samples were divided into 100- 

mile sections of the r iver  i t  became c lear  (Figure 5 )  tha t  the highest 
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densi t ies  occurred i n  the upper t h i r d  of the r ive r  in each of the four 

subperiods considered. The mean density of a l l  f i s h  species combined 

i n  a l l  four subperiods between ORM 0 and 300 was (-t SE) 14764 +3'197/ha. 

Between ORM 301 and 700 the mean density was just  6210 ?124O/ha, while 

between ORM 701 and 981 the overall mean density was 5393 +1119/ha. 

Student 's  t t e s t s  indicated t h a t  there were s ignif icant  differences 

(.OS l eve l )  between the overall density in the upper t h i r d  of the river 

and each of the t w o  lower th i rds  ( t  = 2.64 and 2.30,  w i t h  184 and 138 

d . f . ) .  

lower thirds ( t  = .44; with 154 d . f . ) .  

i n  the upper t h i r d  of the r i v e r  were due almost en t i r e ly  to  large catches 

o f  emerald and mimic shiners. 

f o r  each 100-mile section of the r ive r  a re  included in a following por-  

However, there was no s ignif icant  difference between the two 

The higher densi t ies  recorded 

Detailed accounts of changes i n  density 

t ion 

1980 

o f  t h i s  report. 

Biomass 

When the 243 lock chamber rotenone samples taken between 1957 and 

were divided into 100-mile sections and examined (Figure 6 ) ,  the 

greatest  biomasses were found i n  the lower 200 miles o.f the r iver .  

mean biomass of a l l  species of f i s h  combined over a l l  four subperiods 

between ORM 0 and 300 was ( k  SE) 251 1-28 kg/ha. T h e  overall bioinass i n  

the middle portion of the r ive r  (ORM 301-700) was 258 k 2 8  kg/ha. 

the lower port.ion of the r ive r  (ORM 701-981.) the overall mean biomass 

increased t o  485 ?85 kg/ha. The biomass of a l l  f i shes  in the lower t h i r d  

of t h e  r ive r  was s ignif icant ly  higher ( . 01  l eve l )  than t hose  i n  the upper 

and middle thirds  according t o  t tes ts  ( t  = -3,O6 and -3.10 w i t h  138 and 

154 d . f . ) .  However, the mean biomasses in the upper and middle thirds  

0.f the r ive r  were not s ignif icant ly  d i f fe ren t  ( t  = - . 17 ,  184 d - f . ) .  

The 

I n  
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Biomasses o f  g i z z a r d  shad and common carp  exceeded those of a l l  o t h e r  

species i n  most s e c t i o n s  o f  t h e  r i v e r .  

da ta  w i th in  each s e c t i o n  a r e  i n c l u d e d  i n  t h e  f o l l o w i n g  p o r t i o n  o f  t h e  

D e t a i l e d  accounts o f  biomass 

r e p o r t  .. 

V a r i a t i o n s  I_ In The F i s h  Community O f  The Ohio, As I n d i c a t e d  By Lock 

Chamber Rotenone Col l e c t i o n s  Between 1957 and 1980. 

The e a r l i e s t  r e p o r t  o f  sampling f i s h e s  w i t h  rotenone a p p l i e d  t o  a 

n a v i g a t i o n  l o c k  chamber known t o  us i s  t h a t  o f  C a r t e r  (1954) on t h e  Ken- 

tucky  R ive r .  

has been cont inued a t  i r r e g u l a r  i n t e r v a l s  up t o  t h e  present .  

g i v e s  t h e  y e a r  and l o c a t i o n  o f  t h e  243 such samples known t o  us. 

methods employed have been descr ibed by Krumholz (1958) 

Preston (1969), and Preston and tdhi te (1978). I n  a t y p i c a l  o p e r a t i o n  

t h e  downstredm gates o f  t h e  l o c k  chamber were l e f t  open f o r  a v a r y i n g  

Th is  p r a c t i c e  was i n i t i a t e d  on t h e  Ohio R ive r  i n  1957 and 

Table 9 

The 

ORSANCO (1962), 

p e r i o d  ( t y p i c a l l y  2-12 hours) .  Then t h e  lower  ga tes  were c losed  and 

5-10 g a l l o n s  o f  a commercial, 5% rotenone p r e p a r a t i o n  were added t o  t h e  

chamber t o  achieve a c o n c e n t r a t i o n  o f  0.5-1.0 ppm. Sur fac ing  f i s h  were 

then n e t t e d  by hand and processed. 

completed i n  one morning. 

I n  t h e  o r i g i n a l  1957-59 sample s e r i e s  two b a s i c  crews were employed, 

The e n t i r e  o p e r a t i o n  was t y p i c a l l y  

one f r o m  t h e  U n i v e r s i t y  of L o u i s v i l l e  and one f r o m  t h e  Kentucky D i v i s i o n  

of F i s h  and M i l d l i f e  Resources. I n  1960 and 1974 t h e  crews were from t h e  

U n i v e r s i t y  o f  L o u i s v i l l e .  I n  a l l  o t h e r  years  t h e  crews were made up p r i -  

m a r i l y  of Federal and S t a t e  

White (1978).  

We chose t o  i n c l u d e  i n  

were made near l o c k  and Dam 

agency personnel as descr ibed by Preston and 

t h e  da ta  s e t  f i v e  rotenone c o l l e c t i o n s  which 

50 and 52, b u t  which were n o t  made w i t h i n  t h e  
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lock chambers. These samples were rnadc i n  small embayments o r  coves 

adjacent t o  the lock chambers because navigation requirements made the 

chambers unavailable i n  1968-70 a t  Lock and Dam 50, and i n  1970 and 

1975 a t  Lock and Dam 52 (Preston, personal communication). 

We examined the r e su l t s  of each of the 243 samples and were able to  

make some additions t o  the data by comparisons with the Fish Collection 

a t  the University of Louisville. I n  195740 i t  was comnon practice f o r  

the f i e l d  workers t o  preserve most of the minnows and smaller f i s h  f o r  

l a t e r  ident i f icat ion in the lab. We have found a f e w  specimens in the 

U. o f  L. f i s h  collection whichareclearly labelled as being from some of 

the lock chamber collections b u t  which were not included i n  the ORSANCO 

(1962) report. A more serious omission was found in the 1970 collections 

from Uniontown and Lock and Dam 50, where a number of species were appar- 

ent ly  preserved and sent t o  the University o f  Louisville for  ident i f ica-  

t i on ,  where they were cataloged into the col lect ion,  b u t  the speciniens 

were never recorded on the original data sheets,  and do not appear i n  the 

records of Preston (1979) and ORSANCO (1381). We have included these 

specimens i n  our analysis.  

Another problem in interpreting the data i s  presented by the t r e a t -  

In many of the 1959 collec- ment o f  minnows in some of the col lect ions.  

t ions made by personnel from the S ta t e  o f  Kentucky a l l  minnows were 

lumped together and reported as "miscellaneous minnows". Apparently 

these specimens were never preserved. Phis practice was also used a few 

times i n  l a t e r  collections.  When we encountered such data we included 

both the numbers and weights in the sample t o t a l s ,  b u t  the numbers were 

n o t  included in species divers i ty  calculations.  One o f  the greatest  

sources of error  i n  th is  data s e t  i s  the varying degree o f  conscientious- 

ness of the different  crews in collecting and identifying siiiall f ishes 
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and minnows. In several o f  the 1959 col lect ions,  f o r  example, there 

are  no minnows recorded, a r e s u l t  which is d i f f i c u l t  t o  understand 

g i v e n  the u b i q u i t o u s  presence of emerald shiners and other minnows 

a l l  regions o f  the r ive r .  

Nevertheless, we f e l t  t ha t  the se r i e s  of rotenone collections 

i n  

pre- 

sented the best means of identifying trends i n  abundance of the major 

f ishes  over the past two decades. Therefore, we d i v i d e d  the 243 col- 

lect ions in to  10 groups by 100-mile sections of the r i v e r ,  and in to  

four  time periods: 1957-60, 1967-70, 1974-77, and 1978-80 f o r  analysis. 

T h e  period 1957-60 represented the original set of ORSANCO collec- 

t ions during a p e r i o d  when primary b u t  not secondary sewage treatment 

f a c i l i t i e s  were i n  place. The collections between 1967 and 1970 repre- 

sent the period just  before the implementation o f  the National Environ- 

mental Policy and the Clean Water Act. The 1974-77 and 1978-80 

periods give some idea o f  trends since these two ac t s  were passed. 

ORM 0-100 - 

T h e  most abundant f i s h  i n  the uppe r  100 miles o f  the r ive r  through- 

out a l l  four periods has been the emerald shiner (Table l o ) ,  which made 

up 23432% of the  t o t a l  catch by number i n  each of the four subperiods. 

I n  1957-60 the second most abundant f i s h  (and the one of the grea tes t  

biomass) was the black bullhead ( I C L ~ Z U ~ S  meZas),  which was much re- 

duced i n  1967-70, and which was not found i n  subsequent samples. 

Preston and White (1978) have speculated, this  may be due t o  misidenti- 

f i ca t ion  o f  f i shes  which actually appear t o  be intergrades between black 

and brown bullheads (1. nebulosus) as blacks before 1960 and as  browns 

As 

a f t e r  1960. 

s e r i e s  of the bullheads taken in the u p p e r  r i v e r  i n  1957-59, and he 

I n  1980 we asked D r .  Branley Branson t o  examine w i t h  us a 
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Spec i es 

Years 
1967-1 970 1974-1977 1978- 1980 

iig 

__ ----- 
____lll_----- 

1957-1 960 - _ _  ~ No. Kg No. Kg No, Kg No * 

-_-- .I_p____ 

Ejigeye sh ine r  15 0.02 

5 0.01 7 0.02 33 0.02 8 0.01 Ghost sh ine r  

S t r i p e d  s h i  net- 9 0.01 

Corninon sh i ner  1 0.01 

Spottail sh ine r  

S i l v e r  shiner 

Rosyface s h i n e r  

S p o t f i n  s h i n e r  

Sand sh ine r  

Mimic sh ine r  

B l  untnose minnow 

Creek chub 

U n i d e n t i f i e d  minnows 

River  carpsucker 

Qui  11 back 

7 

24 

3 

998 

1089 

138 

2 

1 

1 

1 0.01 

0.01 

0.02 

0.01 424 0.96 125 0 . 2 1  24 0.03 

1.33 321 0.54 257 0.25 126 0.08 

0.89 836 0.96 5258 6.84 1003 0.35 

0.19 4563 7.78 1 2 2  0.11 395 0,34 

0.01 1 0.01 

2961 10.04 

0.44 1 0.51 1 0.65 

0.11 1 0.23 3 1.95 
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identif’ied these as black bullhead with many intermediate characteris-  

t i c s ,  The f inal  resolution of t h i s  problem should be undertaken by 

qual if-ied taxonomists e 

Brown (black?) bullhead numbers declined through time in the upper 

river as the other ic ta lur ids  (channel. and white ca t f i sh )  increased. 

The white catf ish was introduced t o  the upper Ohio River in the early 

1960’s and has established i t s e l f  in large numbers. Channel catf ish 

densi t ies  have increased 10-20 times over the 1957-60 values. Other 

species which have increased in r e l a t ive  abundance t h r o u g h  the four 

periods include gizzard shad and common carp,  which have also come t o  

dominate the biomass 

the sunfishes, the basses, crappies, sauger, and freshwater drum (Table 

10) .  

blmntnose minnows, redhorses, ye1 low bullhead, 

\de can only speculate t h a t  the reason f o r  these almost universal 

increases in density in the upper r iver  a re  due t o  reduced pollution in 

th i s  section over the l a s t  twenty years.  Only the white sucker and sand 

shiner appeared t o  decline in abundance, perhaps due t o  increased compe- 

t i t i o n  from other f i shes  which were increasing. 

- ORM 100-200 

The emerald shiner was the most abundant f i sh  in this section o f  

the  r iver  in a l l  four subperiods (Table 11). Mimic shiners were the 

second most abundant  species in 1957-60 and 1978-80, and probably in 

1967-70 i f  the large number o f  “unidentified minnows” included many of 

t h i s  species. The density o f  gizzard shad increased over 30 times from 

1957-60 t o  1967-77,  then declined s l igh t ly  in 1978-80. Channel catf ish 

and black bullhead were the t h i r d  and f o u r t h  most abundant species in 

1957-60 b u t  were displaced by gizzard shad, in the l a t e r  three time 

periods. 

time were common carp, spotted bass, white crappie, sauger, and drum. 

Other f ishes  which increased noticeably i n  abundance th rough  
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Bigmouth b u f f a l o  

Spotted sucker 

S i  1 vel- redhorse 

t?7 ack redhorse 

Go7 den redhorse 

White catf ish 

B1 ack b u l l  head 

Ye1 1 ow bull head 

Brown b u l l  head 

Channel ca t f i sh  

Mountain madtonl 

S toneca t 

Tadpole madtom 

Brindled madtom 

Flathead catfish 

3 

4 

15 

18 

2001 

260 

2232 

1 

2 

1 

7 

0.82 

0.43 

1.98 

1.32 

17.81 

7.66 

82.00 

0.02 

0.01 

0.01 

0.38 

1 

3 

78 

2120 

1 

0.2: 

0.40 

4.59 

114.58 

0.01 

1 

5 

15 

14 

2 76 

2017 

1 

0.68 2 1  

1.07 5 

13 

0.90 a 

0.82 5 

26,33 71  

85.89 770 

2 

6.36 

6.68 

2.28 

3.16 
+ 
c-r 1.73 Y 

0.21 

6.64 

73 * 37 

0.01 

1 0180 20 8 ,67  1 7  14.32 
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Species which declined noticeably (other  than black bullhead, see 

above discussion) were s i l v e r  chub (Hgbopsis si;orer&~~a) and sand shin- 

e rs .  The enierald shiner density a lso declined t o  50-303 o f  the  1957-60 

value, a l t h o u g h  th i s  range o f  values for  the most abundant species could 

easi ly  be accounted fo r  by a combination of inherent va r i ab i l i t y  i n  den- 

s i t y  e l f  a schooling species,  and variation in the willingness of per- 

sonnel t o  co l lec t  and preserve large numbers o f  minnows. 

Common carp represented the greatest  biomass i n  each subperiod 

except  1967-70, when channel ca t f i sh  and g i z z a r d  shad had greater  bio- 

iiiasses, 

ORM 200-300 

Emerald shiners were the most abundant f ishes  in t h i s  section in 

1957-60, b u t  were displaced as the  most abundant f i s h  by gizzard shad 

in 1967-70 and 1974-77, and by mimic shiners i n  1978-80, as the density 

of emerald shiners declined from a high of over 17,00O/ha in 1957-60 t o  

a low of 300-400/ha in 1974-80 (Table 1 2 ) .  

shad peaked .m"n 1967-70 and declined t o  about 30% of tha t  value i n  1978- 

The abundance o f  gizzard 

80. Common carp increased s teadi ly  th rough  the l a s t  three subperiods 

t o  dbout 10 times t h e i r  1957-60 density. Other f ishes  which increased 

noticeably over time were: smallmouth buffalo, white crappie, sauger, 

and freshwater drum. Species which declined i n  density were skipjack 

herring, s i l v e r  chub, emerald shiner ,  sand shiner ,  bluntnose minnow, 

blue ca t f i sh ,  black and brown bullheads, and black crappie (Pornoxis 

nigmrnaculatus) . 
I t  i s  interest ing t o  note t h a t  over the en t i r e  upper 300 miles o f  

the r iver  there  seemed t o  he a decrease in t h e  density o f  several species 

of forage f i s h e s  ( i . e . ,  emerald and sand shiner,  s i l v e r  chub, b l u n t -  

nose minnow) while many piscivorous species increased i n  abundance 
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Striped bass 

Rock bass 

Green sunfish 

Pumpkinseed 

ha rmou t h 

Orangespotted sunfish 

B 1  uegi 11 

Longear sunfish 

Redear sunfish 

Smal linouth bass 

Spotted bass 

La rg emou t h ba s s 

White crappie 

Black crappie 

Yellow perch 

1 

3 

4 

1 

89 

2 

10 

120 

25 

0.18 

0.05 

0.06 

0.09 

4 .15  

0 - 0 3  

I. 28 

6.43 

1.98 

14 

36 

95 

88 

7 

11 

1 

35 

26 

189 

183 

1 

0.48 

1.13 

0.40 

2.31 

0.13 

0.28 

0.22 

3.01 

7.42 

4.70 

3.42 

0.09 

17 

2 

1 

38 

13 

19 

231 

41 

1 

0.37 

2 0.01 

0.06 3 0.01 

0.01 

3.01 

3.73 

4.24 

9.36 

2.18 

0.03 

30 1.50 

4 0,70 

7 1.70 

258 9 '17  

1 7  0.33 

1 0.03 
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( i  .e . ,  basses, sauger, channel ca t f i sh ,  white crappie, and freshwater 

drum) or were f i r s t  found in the collections ( i . e . ,  longnose gar ,  Ameri- 

can e e l ,  white bass, walleye, and s t r iped bass). Also, in a l l  three of 

the upper 100-mile sections o f  the r iver  the to ta l  biomass of the f i sh  

community increased between 1957-60 and the following three subperiods, 

while the to ta l  density decreased between ORM 100 and 300. 

Gizzard shad represented the greatest  biomass o f  f i s h  i n  t h i s  sec- 

tion of the r iver  in each subperiod except 1978-80 when they were dis-  

placed by comnon carp, which had been second i n  biomass each of the pre- 

vious three subperiods. Channel ca t f i sh  were th i rd  in biomass in each 

subperiod except 1978-80 when they were displaced by freshwater drum, 

the biomass of which increased 10 times from 1957-60 t o  1978-80. 

ORM 300-400 

Emerald shiners were the most abundant f i sh  i n  t h i s  section of  the 

r iver  in 1957-60, b u t  declined markedly by 1967-70, and none were taken 

i n  1978-80 ( a l t h o u g h  only one sample was made in t h i s  subperiod, Table 

1 3 ) .  No collections were made i n  t h i s  section of the r iver  in 1974-77. 

The most abundant f i sh  i n  1967-70 and 1978-80 was the g i z z a r d  shad 

(which had been in fourth position in 1957-60, and which increased 25 

times over in densi ty) ,  followed by the channel ca t f i sh  in 1967-70, and 

the common carp in 1978-80. Increases i n  density were a l s o  noted fo r  long- 

nose g a r ,  common carp, and freshwater drum, while decreases in density were 

seen fo r  skipjack herring, s i l v e r  chub, emerald shiner ,  mimic shiner,  small- 

m o u t h  buffalo,  bullheads, a n d  channel ca t f i sh .  

Channel ca t f i sh  represented the greatest  biomass of f i s h  in t h i s  

s e c t i o n  i n  1957-60 and 1967-70, b u t  were surpassed in biomass by common 

carp ,  gizzard shad, and  freshwater drum in 1978-80. 

were second i n  biomass i n  1957-60, b u t  f e l l  t o  f i f t h  and th i rd  places in 

Freshwater drum 



Table 1 3 .  Fishes from lock chamber rotenone co99ections; ORM 300-400; arranged in 4 periods: 1957-50, 

1967-70, 1974-77, and 1978-80. 

Species 

Years 
1957- 1960 - 1967-1970 1974- 1977 1 9 78- I 98c 

No. Kg No. Kg No. Kg No. Kg 

Ohio lamprey 1 0.03 

S i  1 ver 1 arnprey 

Paddlefish 

Longnose g a r  

Bowf i r-1 

Amrican ee;  

Skipjack herring 

Alewife 

Gizzard shad  

Go1 deye 

Moo n eye 

Northern pike 

Muskellunge 

Goldfish 

1 0.01 

7 17.63 

3 0.41 32 6.17 

3 

214 38.12 31 1 

2 

1920 130.18 2964 

9 0.84 1 

10 9.73  6 

1 

1 1.94 

1 

0.14  

5.73 

0 .05  

85.85 

0.66 

0.21 

0.35 

0.29  

27 0.23 

32 8.31 

1 0.36 

2909 67.83 

5 1.33 



Table 13. (cont . )  
.ll_~.lll. 

.___I__ _---I____ I.-----.---.. ^__I_ ____-I--__.--_ 
_l_-l- 

Species 

Years 
_____l_____l_---_---_-ll_-__~ 

1957-1960 - 1967-1970 - 1974-1977 I_- 1978-11T80 
No. Kg No. Kg No I K!3 No Kg 

______I____ 

S p o t f i  n 

Sand sh 

10 0.04 

8 0.01 

3649 6.77 

1 0.01 

1 0.01 

7 0.01 

1 0.01 

2514 6.32 

57 36.25 

21 5 

3 

11 

0.29 

0 .Q1 

0.02 

Common carp 7 1  124.44 445 i 6 8 . 9 1  

S i  1 ver c h u b  2 30 1 .19  21 0 .23 

Go1 den shiner 3 0.02 

Emerald sh i  ner 13085 47.98 

River shiner 27 0. os 
Ghost shiner 

shiner 

ner 

Mimic shiner 

Steelcolor shiner 

Suckermouth minnow 

Bluntnose minnow 

B u l l  head minnow 

Unidentified minnows 

River carpsucker 

286 0.19 

1 0.01 

150 

24 

0.23 

9.84 

155 275.33 

3 1.49 
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1967-70 and 1978-80, respectively,  despite the f a c t  t ha t  the biomass 

of drurn actually increased from about 13.5 kg/ha in 1957-60 t o  59.5 

kg/ha i n  1978-80. 

Gizzard shad were t h i r d  i n  t o t a l  biomass i n  1957-60 and 1967-70, 

and increased t o  second position in 1978-80. T h i s  increase i n  position 

was accompanied by an increase i n  biomass/area from 11.8 kg/ha t o  111.2 

k g f h a .  

O K M  400-500 _______- 

Channel c a t f i s h ,  gizzard shad and drum were the three most abun- 

dant f - i s h e s  i n  t h i s  section o f  the river i n  1957-60, 1967-70, and 1974- 

77. In 1978-80 gizzard shad were displaced t o  fourth position by white 

crappie. There were noticeable increases i n  densi t ies  of skipjack her- 

r i n g ,  common carp, smallmouth buffalo, white bass, white and black crap- 

pies,  'sauger, and freshwater drum over this period. 

clined i n  abundance were s i l v e r  chub, emerald shiner,  mimic shiner,  and 

blue ca t f i sh .  

o r  were collected too infrequently t o  a l  low comparisons (Table 14) .  

Species which de- 

Other species e i t h e r  remained a t  nearly the same densi t ies  

Cnannel catf ish also represented the greatest  biomass followed by 

gizzard shad and freshwater drum, in the 1957-60 col lect ions.  

subsequent three subperi ods channel catf i sh were di  spl aced by common 

carp, gizzard shad, and drum in each subperiod, respectively. 

In the 

ORM 500-600 
___I_____ 

Si lve r  chub, emerald shiner,  and channel ca t f i sh  were the most abun- 

d a n t  species i n  the 1957-60 col lect ions,  b u t  i n  the subsequent three s u b -  

periods the two minnows declined dras t ica l ly  and were replaced i n  1967-70 

by g izza rd  shad and skipjack herring. Gizzard shad remained t h e  most 
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abundant species i n  1974-77 and 2978-80, while second and t h i r d  places 

went t o  drum and channel ca t f i sh  (Table 15) .  

Species which increased i n  abundance through time were longnose 

gar,  American eel , skipjack herring, gizzard shad ,  common carp, buffalo 

f ishes  , white bass , white crappie , sauger , and freshwater druin. Again , 
minnows, including the s i l v e r  chub and emerald shiners,  dcclined i n  

abundance over the period, as did the blue ca t f i sh .  

Channel c a t f i s h ,  gizzard shad, and freshwater drum represented the 

greatest  biomass i n  the 1957-60 col lect ions,  b u t  the common carp d is -  

placed ca t f i sh  from f i r s t  position i n  each of the subsequent three sub- 

periods, The biomasses of conuiioii carp,  shad, and catf ish a l l  peaked in 

1967-70 and have declined somewhat -in each subperiod since then. 

1978-80 two unusually large catches of paddlefish and smallmouth buffalo 

brought these two species in to  second and t h i r d  place i n  bioirtass. 

I n  

ORM 600-700 

The most abundant f i s h  i n  this section of the r ive r ,  which includes 

Lock and Dam 41 a t  Louisville, was the emerald shiner i n  1957-60, b u t  in 

the subsequent subperiods the niost abundant species were gizzard shad in 

1967-70 and 2974-77, and freshwater drum i n  1978-80 (Table 1 6 ) .  T h e  de- 

c l ine i n  errierald shiner densi 

1957-60 t o  119 ,  123, and O/ha 

were the most abundant f ishes  

1974-77, despite t h e i r  gradua 

y was precipitous, f a l l i n g  from 4572/ha i n  

in the S u b s e q u e n t  subperiods, 

in t h i s  section of r ive r  in 1967-70 and 

Gizzard shad  

decline i n  density from 2579/ha i n  1957-60 

t o  114/ha i n  1978-80. Freshwater drum increased i n  density during the 

period and moved from th i rd  i n  abundance i n  1957-60 t o  f i r s t  in 1978-80. 

Other speci es w h i  ch increased in abundance through time were paddlefish, 

white crappie, and sauger. Species which declined i n  abundance through 
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Table 1 5 .  (cont . )  
-I- _I ___ 

'Years 

Species 

Flathead ca t f i sh  

White bass 

Rock bass 

Green sunfish 

Warmouth 

Orangespotted sunfish 

B1 uegi 11  

Longear sunf i sh 

Redear sunfish 

Spotted bass 

Largemouth bass 

White crappie 

Black crappie 

Log perch 

Sauger 

33 

1 

1 

4 

1 

4 

5 

2 

1 

8 

3 

1 

14.43 

0.25 

0,05 

0.17 

0.07 

0.03 

0.01 

0.13 

0.01 

0.60 

0.12 

0.37 

9 0.83 20 

34 

1 

1 0.04 

4 

37 2.08 25 

15 

14 1.53 

3 0.23 

7 0.45 

3 

4 

53 

2 

1 

110 

6.56 38 21.93 

2.25 14  2.62 

0.10 

0.32 

2.14 

1.09 

0.59 

3.80 

10.35 

0.38 

0.01 

27.59 

w 
w w 

7 0.55 

1 O,l8 

80 2.76 

3 0.20 

35 5.50 
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Table 16. Fishes from lock chamhet- rotenone col lect ions;  ORM 600-700; arranged in 4 periods: 1957-60, 

Paddlefish 

Spotted gar  

Longnose g a r  

Shortnose g a r  

American eel 

Skipjack herring 

Gizzard shad 

Threadfin s h a d  

Go1 deye 

Mooneye 

Goldfish 

Central s tonerol ler  

Common carp 

Mississippi s i l ve ry  minnow 

1 1.06 

1 0 .56  

18 7 . 2 1  

1 0.24 

5 0.34 

1643 320.31 

25221 1298.44 

2019 12.11 

55 10.61 

13 0.88 

1 0.01 

352 91.94 

11 0.04 

24 16.42 

8 2.60 29 7.29  

6 1 .oo 

21 1.19 

147 3.82 1 I4 3.94 

1883 248.92 1416 90.90 

1 0.02 36 0.45 

7 1.58 

1 0.82 

26 31.80 

f 0.43 

14 32.26 

2 

75 

70 

19 

0.61  

+ 
w 
m 

4.70 

3.10 

3.25 

42 91.37 
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Tab le  I b .  (cont. .)  

Species 

Spo t ted  sucker 

River redhorse 

Blue c a t f i s h  

Black b u l l  head 

Yellow bullhead 

Brown b u l l  head 

Channel ca t f i sh  

Tadpo 1 e madtom 

Northern madtom 

Unidentified madtom 

F l a t h e a d  c a t f i s h  

White bass 

Rock bass 

Green s u n f i s h  

Wa rrnou t h  

Orangespotted s u n f i s h  

3 

1 

404 

43 

1 

10 

2214 

2 

1 

1 

170 

2 

2 

94 

2 

57 

0 ,13  

0.26 

12.95 

5.05 

0.01 

0.85 

139.90 

0.01 

0.01 

0.01 

16.05 

u .  24 

0.04 

0.63 

0.11 

0.31  

1 

635 

9 

1 

0.59 

1 

1 

50.80 27 

0.40 2 

4 

0.09 

1 

0 * 0 3  

0.25  

3 ,25  218 

0.65 8 

0.05 3 

0.20 

16.86 

2.64 

0.47 
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the period included gizzard shad, threadfin shad, s i l v e r  chub, emerald 

shiner,  r iver  shiner,  r iver  carpsucker, and blue ca t f i sh .  

Gizzard shad represented the greatest  biomass of f i s h  present in 

th i s  section in the f i r s t  three subperiods, b u t  were displaced t o  f i f t h  

place in 1978-80 when common carp made u p  the greatest  biomass. Fresh- 

water d r u m  biomasses were e i ther  second or t h i r d  i n  each subperiod. 

ORM 700-800 

The gizzard shad was the most abundant f i s h  in this section of the 

r iver  i n  the f i r s t  three subperiods, despite i t s  steady decline in den- 

s i t y  from a high o f  5632/ha in 1957-60 t o  a low o f  172/ha in 1978-80 

when g i z z a r d  shad f e l l  t o  f i f t h  place i n  abundance. Freshwater drum 

densit i les were second highest in the f i r s t  three subperiods and rose t o  

f i r s t  place i n  1978-80, despite t h e i r  actual reduction in density t o  

abou t  one-third o f  the 1957-60 density. 

most abundant f i s h  i n  1957-60, declined rather dras t ica l ly  i n  the middle 

two subperiods, and then recovered somewhat t o  th i rd  place again in 1978- 

80 (Table 1 7 ) .  

Emerald shiner were the t h i r d  

Other f ishes  which increased in density t.hrough the period were 

paddlefish, longnose g a r ,  skipjack herring, mooneye, common carp, s i l ve r  

chub, r iver carpsucker, smallmouth buffalo, channel ca t f i sh ,  white bass, 

white and  black crappie, and sauger. s noteworthy tha t  t h i s  was the 

only s e c t i o n  of the r iver  in which s i l v e r  chub densi t ies  increased over 

time. Fishes which declined i n  abundance were: g i z z a r d  shad, threadfin 

shad, emerald shiner,  r iver  shiner,  mimic shiner ,  blue ca t f i sh ,  and f resh-  

water d r u m .  

I t  

Gizzard shad represented the greatest  biomass o f  f i s h e s  in each of 

the f i r s t  three subperiods, b u t  f e l l  o u t  of the top three in 1978-80 when 



140 

co 
L
o
 

N
 

LT) 
m

m
 

W
 

h
 

W
 
c
 

0
 

0
 

2z 



141 

4
 

0
 

cu 
h
 

d- 

%
-
-
I
 

0
 

0
 

r
-i 

?
-
-
I
 

LrJ 0
 

0
 

r
-
i 

C
O

M
 

Q
 

r-i 

H
 

0
 

L
o 

0
 

0
 

0
 

d
 

o
r

n
o

 
CV 

r
-i 

r
-i 

m
r

-
i

 
0

0
 

0
0

 

N
T

-
4

 
u
3
 

L
 

a, 
Y

 
u
 

3
 

v
) 
a
 

L
Y

 
m

u
 

u
r

n
 

a
 

L
P

 
a

J
F

 
>

 
.
P

 
"I- 

3
 

=
C

Y
 

L
 

a, 
r. 

L. 
Q

J 
c
 

.- I: v) 
-0

 

a
 

L
 

a, 
E

 
w

 

P
 



142 

N
 

0
 

L
o
 

N
 

m
 

L
o
 

M
 

0
 

N
 

U
T) 

h
 

c\1 

h
d

Q
O

 
C

O
N

 

N
 

N
 

m
 

h
 

N
 

a
 

a, 
ln 
L
 

0
 

h
:
 

-CY W 
L

 

-u
 

m
 

W
 

_e: 
c
,
 

L
 

0
 

1
I
 

m
 

h
 

t-’ 
c
 
o
 

V
 

v
 

h
 

r
-! 

W
 

ra 
}..” 

F
 

n
 

P
 

L
 

W
 

Y
 

V
 

Is 
v
)
 

r-- 0
 
a
 



-I__ - -- --- Years 
1978- 1980 

Kg 
_---- 1974-1977 ___I------- 

__.__ 1967-1370 __ __.____-__ 1957- 1960 
No a Ri No, Kg No. - 

No . Kg Species 
l_- -- 

Ye1 low bass 

S t r i  ped bass 

Green sunf i sh 

Wa rmo ii t h  

B1 uegi  17 

Longear sunf i sh 

Redear sunf  -i sh 

Smal ltnouth bass 

S p o t t e d  bass 

Largemouth bass 

White crappie 

Black crappie 

Sauger 

3 0.07 

36 0.41 

45 1.02 

27 2.05 

1 0.10 

9 0.12 

17 1.06 

19 0.16 

1 0.09 

19 

16 

262 

24 

3 

2 

15 

16 

239 

72 

9 

0.65 

1.06 

14.26 

1.11 

5.30 

0.05 

2.57 

4.42 

28.98 

4.88 

1.92 

3 0.06 

1 2  0.30 

13 0.40 

132 5.64 

34 1.32 

9 0.39 

7 2.45 

i 0.07 

234 35.13 

39 4,22 

102 18.39 

8 0.25 

)--L 
P 
W 

1 0.07 

48 

11 

37 

5,16 

1.43 

8.21 

Walleye 15  0.95 
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carp, drum, and smallmouth buffalo represented the greatest  biomasses. 

Channel1 catf ish had also been in the top three in biomass d u r i n g  1957- 

60 and 1967-70. 

ORM 800-900 
-I__-__ 

Gizzard shad were the most abundant f i s h  i n  t h i s  sect  

r iver  followed by drum in each subperiod except the f i r s t  

on o f  the 

when drum 

were most abundant  and gizzard shad were second in abundance (Table 18). 

Third place in abundance was occupied by blue ca t f i sh ,  white crappie, 

and channel ca t f i sh  in the four subperiods. The great variations i n  

shad numbers probably r e f l ec t  chance occurrences of large schools i n  

the vicini ty  of the locks during d i f fe ren t  collecting dates., Fishes 

which increased in density during the period included skipjack herring, 

gizzard shad, common carp, white crappie, white bass, and sauger. Spe- 

c ies  which declined in abundance through time included: 

s i lvery minnow, s i l v e r  chub, mimic shiner,  and blue ca t f i sh .  

Gizzard shad a l s o  represented the greatest  biomass of f i s h  in the 

Mississippi 

f i r s t  three subperiods, b u t  were displaced by cornon carp i n  1978-80, 

the biomass of common carp having increased gradually by a fac tor  o f  

30 or more t h r o u g h  the period. Other f i shes  included in the t o p  three 

in biomdss i n  a t  l eas t  one subperiod were freshwater drum, bigmouth 

buffalo, and channel ca t f i sh .  

ORM 900-981 __ - _- 

Gizzard shad were the most abundant f ishes  i n  t h i s  l a s t  (31 miles 

of the Ohio River i n  a l l  f o u r  subperiods (Table  1 9 ) .  Although shad 

numben seemed t o  peak i n  i974-77 ,  the var iab i l i ty  in density,  due t o  

the unpredictable niovements o f  l a r g e  schools  o f  shad in the v ic in i ty  
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Species 

Rock bass 

F1 i e r  

Green sunfish 

Narnroc t h  

Orangespotted sunfish 

B1 uegi 11 

Longear sunfish 

Redear sunf  i sh 

Spotted bass 

La rgemou t h  bass 

White crappie 

Black crappie 

Yellow perch 

Log perch 

Blackside dar ter  

1 2  0.61 

11 0.64 

3 0.23 

5 0.18 

4 0.50 

1 

876 

691 

2 

0.01 

1 

7 

1 

41 

339 

60 

191 

72 

11 

40 

20 

9 .13  

0.01 

0.61 

3 - 4 7  

0.13 

4.57 

1 .37  

0.22 

1 .52 

8 .54  

28.65 

27.84 

0.02 

0.01 

3 0,06 

58 1 , 6 7  

20 0 .41  

2 0.41 

91 7.74 

5 0.37 

1. 0.02 

33 1.78 

2 0.11 

9 1 .84  

49 11.81 

1 4  3.81 
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T a b l e  19. Fishes  from l o c k  chamber ro tenone c o l l e c t i o m ;  ORM 900-981; arranged i n  4 per iods:  1951-60, 

1467-70, 1974-77, and  1978-80. - 
_____ --__- 

-I 
I -____ 

Years 
__I- 1974-1977 19 78- 1980 

Kg 
195 7- 1960 _ _ _ _ _ _ _ ~  1 %? - i 9 7 0 ___--___- - No * K!3 No. Kg No. - 

~ - _ _ - - .  ---- Species No. Kg 

Paddlef ish 

Spotted ga r  

Longnose g a r  

Shortnose g a r  

Bowf i n 

American e e l  

Ski pjac k herri ng 

Gizzard shad 

Threadf in  shad 

Go 1 deye 

Mooneye 

Commor! carp  

M i  ss  i s s i  p p i  si 1 ve ry  m i  nnow 

Speckled chub 

3 

31 

4 

2 

9 

124 

4794 

3713 

15 

11 

236 

493 

1 

2.59 

0.86 1 

2.03 

0.53 1 

1 . 7 1  1 

12.89 45 

152.67 1217 

33.73 

1.31 

0.67 

88.80 104 

2.18 

0.01 

0.14 

0.14 

0.05 

0.77 

109.77 

247.07 

36 64.37 

13 0.50 

64 1.48 

17417 2 192.20 

742 18.18 

9 2.85 

15 1.80 

49 88.65 

25 30.62 

3 1.37 

t-- 
cn + 

1 1.07 

25 3.07 

620 74.47 

88 1.70 

31 3.25 

2 0.40 

37 61.26 
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Black  b u l l  head 

Ye1 low bu l l head  

Channel c a t f i s h  

S toneca t 

U n i d e n t i f i e d  madtotri 

Flathead c a t f i s h  

P i r a t e  perch 

White bass 

Yellow bass 

Rock bass 

Green sunf i sh 

Warmouth 

Orangespotted s u n f i s h  

B1 uegi 11 

Longea r sunf  i s h 

1053 

3 

8 

427 

1 

24 

6 

1 

15 

9 

1 

59.76 45 

0.02 

0.03 

69.20 13 

0.01 

0.95 

0.88 13 

0.02 

0.80 9 

0.49 3 

0.13 

8.89 

1.62 

0.82 

0.82 

0.14 

2 

187 

49 

9 

8 

15 

5 

44 

12  

0.27 

28.56 

5.99 

5.00 

1.89 

0.73 

0.18 

3.58 

0.32 

1 

194 

26 

5 

4 

1 

10 

1 7  

3 

178 

52 

0.23 

10.36 

t--l 2 . 2 2  i n  
Lcr 

0.09 

0.18 

0.05 

0.32 

0.35 

0.01 

5.81 

1,37 



154 

d
 

'U
 

aJ 

m
 

L
rJ

 

CO 

h
 

4
 

vr 
cn 
a
 

a
 

r. h
 

W
 

0
 

crl 

e
-
 

h
 

c:3 

cu 
?
1
 

s
-i 

d
. 

a
 

3
 

3
0

 



155 

of the locks, makes i t  d i f f i c u l t  t o  determine real  trends i n  abundances. 

The second and third most abundant species i n  the four subperiods were 

e i the r  freshwater drum, threadfin shad,  common carp, channel ca t f i sh ,  

or white crappie. 

cluded paddlefish, goldeye, b luegi l l ,  and white crappie. 

decreased in abundance included: threadfin shad, Mississippi s i lvery 

minnow, s i l v e r  chub, r iver  shiner,  silverband shiner,  mimic shiner,  

blue ca t f i sh ,  and freshwater drum. 

Fishes w h i c h  increased i n  abundance w i t h  time i n -  

Fishes w h i c h  

Freshwater drum,  common carp, gizzard shad, and bigmouth buffalo 

represented the greatest  biomass in each of the four subperiods repre- 

sented. 

biomass rankings i n  each subperiod. 

These four species a’lso occupied the top three pos i t i ons  i n  

-I- The twenty -~ most abundant species i n  a l l  lock chamber samples 

The ten most abundant species of f i s h  in the lock chamber samples 

over t h e  period 1957-80 are  g iven in Table 20. Emerald shiners and 

gizzard shad were the two most abundant species. However, emerald 

shiner densi t ies  were much greater  i n  the upper th i rd  o f  the river 

than i n  the lower two-thirds, while g i zza rd  shad densi t ies  were much 

more uniform th roughou t  the length of the r iver .  

Freshwater drum were th i rd  in abundance, and were most common i n  

the lower two-thirds of the r iver .  Mimic shiners were fourth in abun- 

dance, b u t  were only found in large numbers i n  the upper th i rd  o f  the 

river. 

t r ibuted throughout the length o f  the r iver .  

Channel ca t f i sh  were f i f t h  in abundance and were uniformly dis-  

T h e  remaining f i v e  species on the lomost-abundant l i s t  were: 

common carp,  bullhead (a17 three species combined), skipjack herring, 

white crappie, and  threadfin shad (Table l g ) ,  a l l  of which had mean 



T a b l e  2 0 .  

Ohio River between 1957 arid 1980; samples grouped i n t o  100-mile sections o f  the r i v e r .  

S tand ing  crops (No./i- ia) o f  t h e  ten most  a b u n d a n t  f i s h e s  -in lock chamber rotenone samples f r o m  the 

-l____l___l___p__l- --- 

Ohio River Miles - 
Spec i es Years 0-100 1-200 2-300 3-400 4-500 5 - 6 0 0 ~ - ~ - 7 - 8 0 0  8-900 9-981 x 

Emerald s k i  ner 

t i izzard  shad 

F res hwa t e r  d r  urn 

Mimic sh-i Der 

Channel c a t f i s h  

57-60 
67-70 
74-77 
78-80 

57-60 
67- 70 
74-77 
78-8U 

57-60 
67- 70 
74- 77 
78-80 

5i-GC 
67-70 
74-77 
38-80 

57-60 
67- 78 
74- 77 
78-80 

1865 
1526 

31085 
3086 

24 
783 

2593 
256 

1 
1 
7 

28 

218 
149 

2191 
333 

10 
604 
64 5 
572 

30610 
14609 
15935 
7084 

34 
1498 
2690 
436 

2 
9 

33 
121 

3004 
46 I 
590 
51 73 

407 
869 
834 
316 

17449 
2457 

355 
461 

349 
3365 
2682 

968 

13 
68 

465 
4i4 

744 
28 1 
147 

1975 

860 
1820 

355 
348 

i191 
85 

0 

175 
1215 

4769 

84 

,* 

-_ 

102 
P 

167 

332 
117 

0 

236 
757 

152 

- 

- 

274 
95 

0 
0 

406 
7496 
b i35  

a 59 

133 
124 
477 
549 

a 
67 

0 
0 

4 58 
336 
475 
380 

400 
55 
20 

7 

149 
4248 
43:3 
911 

i 2 9  
218 
965 
34 4 

4 
0 
4 
0 

302 
388 
352 
299 

4572 
119 
123 

0 

2579 
785 

1151 
115 

1004 
530 
157 

1272 

8: 
0 
0 
0 

226 
265 

22 
357 

624 
120 

23 
387 

5632 
2336 
1425 

4 72 

2338 
490 
834 
66 3 

9 

0 
0 

223 
146 
470 
451 

. n  
iL; 

62 

2 
504 

513 
6235 
4213 
6134 

994 
491 
340 
752 

107 
I 
0 
0 

347 
85 

276 
570 

37 
0 

36 
15 

873 
2484 
10126 
504 

726 
782 
720 
114 

64 
0 
0 
0 

192 
92 

i 09 
158 

5703 
1907 
5287 
I754 

1073 
3045 
3926 
I443 

542 
274 
444 
442 

456 
109 
326 
748 

325 
536 
393 
360 



l-able 20, ( c e n t .  1 

-. Ohio R i v e r  M i l e s  - 
Species Years 0-100 1-200-2-300 3-400 4-500 5-600 6-700- 7-800 8-900 9-981 x 

-____----___ _----- -. __ 

Common carp 

B u l l  head ( a 1  f ) 

Sk ip jack  herring 

White c rapp ie  

i h ) - e a d f i n  shad 

57-60 
67-70 
74-77 
78-80 

57-60 
67-70 

78-80 

57-60 
67-70 
74-77 
78-80 

57-60 
67-70 
74-77 

74-77 

7s-a0 

57-60 
67-70 
74- 77 
75-80 

96 
97 2 
505 
403 

1016 
8 4  5 
226 
102 

16 
0 
5 
8 

2 
40 
25 
16 

0 
0 
0 
0 

40 
16 

749 
192 

412 
33 

238 
31 

4 
8 
3 
4 

3 
4 

33 
42 

0 
0 
0 
0 

29 
66 
57 

175 

25 

113 
6 

11Y 
259 

58 
8 

35 
4 2  
79 
88 

0 
0 
0 
0 

588 

6 
182 

254 

5 
23 

0 

19 
127 

0 

4 
31 

25 

0 
0 

0 

- 

- 

- 

I 

- 

4 
103 
46 
38 

2 
4 
0 
0 

16 
54 
16 
152 

1 
39 
71  

580 

1 
1 
0 
0 

a 
296 
175 
121 

1 
5 
0 
3 

2 
298 

27  
216 

2 
8 

43 
66 

0 
1 
0 
0 

36 
i a  
11 
69 

6 
0 
1 
0 

168 
61 
93 

123 

2 
8 

30 
141 

206 
1 

30 
0 

7 
54 
30 
77 

1 
5 
1 
0 

2 
121 
89 

194 

1 
65 
77 
39 

304 
16 
20 
2 

- 

i 2  
46 
76 

443 

a 
8 
0 
0 

3 
16 
85  
78 

1 
276 

75 
40 

5 
30 

141 
3 

43 
212  
28 
30 

0 
2 
1 
1 

23 
92 
37 
20 

2 
2 

4% 
34 1 

676 
0 

431 
72 

28 
196 
190 
180 

a47 
151 
64 
14 

37 
104 
46 
80 

5 
52 
53 

138 

219 
5 

69 
8 

1_1- -.I- _____ _______- -----_Î  

*No collections were made between ORfv! 300 a n d  40li d u r i n g  1974-77. 
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densi t ies  over the en t i r e  period of 1957-80 of between 149 and %/ha. 

The following 10 species ranked 11-20 i n  abi.indance ove ra l l ,  w i t h  

mean densi t ies  ranging from 42 t o  12/ha: s i l v e r  chub, blue ca t f i sh ,  

bluntnose minnow, bluegill 

ghost shitier (see discussion o f  th i s  species i n  Distribution sec t ion ) ,  

black crappi e 

sand shiner,  f lathead c a t f i s h ,  sauger, 

and smal lmoutli buf Fa1 o . 

-. The . ... . .. _. twenty ._ species having the greatest  biomasses i n  lock chamber 

samples 

The ten species representing the greatest  biomasses i n  the lock 

chaniber samples taken between 1957 and 1980 a re  presented in Table 21 .  

Gizzard shad and comm~ia carp made up the greatest  biomasses (overall 

mean = 152.76 and 142*79  k g / h a ,  respectively).  B o t h  species were d i s -  

t r ibuted throughout the river b u t  s tocks  were greatest  below ORM 800. 

The biomasses of freshwater drum and channel ca t f i sh  ranked th i rd  and 

fourth i n  abundance overall .  The greatest  biomasses o f  drum occurred 

i n  the lower half of the r i v e r ,  while channel ca t f i sh  biomasses W E ~ F Z  

re la t ively uniformly d i s t r i b u t e d  throughout the r iver .  

The bigmouth buffalo ranked 5th i n  overall biomass, b u t  t h i s  re-  

l a t ive ly  h igh  rank was only achieved by a few unusually high catches 

made i n  the lower half of the r iver  d u r i n g  1978-80. 

buffalo ranked s i x t h  i n  overall biomass a n d  stocks were also greatest  

The smallmouth 

in the lower half of the r ive r .  Emerald shiner biomass rar,ked seventh 

overall , and unlike a l l  those ranked above i t  the biomass o f  emerald 

shiner was greatest  i n  the upper 200 miles o f  the r iver .  Paddlefish 

biomasses ranked eighth overall and were greatest  i n  the lower half o f  

the r ive r .  

formly dis t r ibuted over the e n t i r e  r ive r  (excepting the upper 100 miles 

Flathead ca t f i sh  biomasses ( n i n t h  i n  rank) were more u n i -  



Table 21. Biomasses (kg/haj of t h e  10 f i s h e s  cont r ibu t ing  t h e  g r e a t e s t  o v e r a l l  weights  i n  the  lock chamber rotenone c o l l e c t i o n s  

from the Ohio River between 1957 and 1980; samples grouped i n t o  100-mile s e c t i o n s  of t h e  river. 

- Years Ohio River  Miles 
Species ( inc lus ive)  0-100 100-200 200-300 300-400 400-500 500-600 600-700 700-800 800-900 900-981 x 

Gizzard shad 

Carmon carp 

Freshwater drum 

Channel c a t f i s h  

Bigmouth buffalo 

Smal lmou t h  buf fa lo  

57-60 
67-70 
74-77 
78-80 
57-60 
67-70 
74-77 
78-80 
57-60 
67-70 
74-77 
78 -80 
57-60 
67-70 
74-77 
78-80 
57-60 
67-70 
74-77 
18-80 
57-60 
67-70 
74-77 
78-88 

2.80 
22.46 
66.56 
IO. 83 
4.69 

185.59 
124.13 
149.32 
0.33 
0.24 
1.80 
4.90 
1.80 
8.98 
29.73 
40.94 

0 
0 
0 
0 
0.01 
0 
0 
0.17 

3.64 
42.71 
48 I 85 
24.33 
74.44 
15,14 
573.47 
138.96 
0.36 
0.11 
9.60 
13.58 
14.94 
46.96 
70.38 
30.23 

0 
0 
0 

2.61 
0.30 
1.30 
4.09 
1.58 

27.85 
81.19 
82.60 
33.63 
15.93 
45.46 
75.46 
171.15 

5.15 
5.64 
13.25 
52.28 
15.30 
41.97 
38.37 
43.93 

0 
0 
0 
0 
2.28 
3.06 
8.48 
18.30 

11.85 
35.18 

111.20 
11.32 
77.83 

451.43 
13.52 
9.58 

59.49 
23,52 
92.56 

16.10 
0.50 
0 

29.89 
6.56 
17.23 

0 

- 

- 

- 

I 

_I 

- 

24.89 
97.00 
226.02 
17.44 
3.31 

115.68 
156.83 
70.98 
8.45 
17.41 
16.52 
119.46 
46.81 
75.10 
73.02 
42.46 
2.07 
0 
0 
0 
1.08 
4.93 
15.06 
8.00 

18.62 
216.77 
149.88 
34.52 
5.90 

376.18 
358.19 
205.70 
7.78 

23.60 
38.51 
50.25 
27.60 
87.85 
33.48 
50.14 

0 
0 
0 

78.02 
2.41 
9.81 
4.79 

117.48 

132.76 
103.72 
74.51 
5.08 

9.40 
13-28 
26.44 
149.79 
25.04 
42.86 
6.21 
73.61 
14.30 
21.17 
2.66 
27.64 
0.50 
0 
0 

27.31 
0.77 
8.02 
4.01 
19.89 

486.46 
235.32 
104.50 
14.26 
1.78 
54.92 
96.10 
159.46 
38.30 
27.01 
75.47 
69.75 
16.47 
37.40 
28.79 
36.07 
0.35 
8.21 
13.80 
2.79 
0.42 
2.72 
12.48 
38.65 

52.09 
595.10 
500.29 
565.99 
4.85 
34.19 
127.50 
828.20 
28.85 
8.11 
40.49 

191.29 
20.81 
21.03 
8.43 
25.37 
0.07 
46.57 
0 

83.37 
1.04 
4.82 
9.16 
33.48 

27.81 
224.02 
1274.53 
60.54 
16.17 
504.22 
51.54 
49.80 
39.20 
265.12 
85.04 
1.04 
10 f 89 
18.14 
16.60 
8.42 
0.13 
0 

113.01 
7.24 
0 
3.33 
11.95 

11.81 

77.08 
165.35 
280.86 
87.78 
14.78 
142.25 
176.63 
237.48 
16.70 
40.00 
31.88 
63.57 
19.24 
45.12 
33.50 
32.13 
0.36 
5.48 
2.85 
33.70 
2.21 
5.19 
6.82 
24.95 
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where they were less).  The biomasses of a l l  bullhead species combined 

ranked tenth overal l ,  and l i k e  those o f  emerald shiner,  were greatest  

i n  the  upper t h i r d  o f  the r iver .  

Biomasses o f  common carp, drum., bigmouth buffalo,  smallnrouth buf - 

f a l o ,  and paddlefish a l l  increased s teadi ly  between 1957-60 and 1980. 

The greatest  absolute increase occurred between 1957-60 and 1967-70 

fo r  common carp, while the grea tes t  absolute increase f o r  drum, b i g -  

m o u t h  buffalo, smallmouth buffalo, and  paddlefish occurred between 1974- 

77 and 1978-80 (Table 2 1 ) .  

fold between 1957-60 and 1974-77, b u t  then declined in 1978-80. This 

same pa t t em was observed in emerald shiner and bullhead biomasses. 

Channel catf ish biomasses increased noticeably between 1957-60 drid 1967- 

70, b u t  remained relat ively s tab le  through the 1 9 7 0 ' ~ ~  

Biomasses o f  gizzard shad increased three- 

The ten species which ranked 1 1 t h  t h rough  20th in biomasses (over- 

a l l  mean range = 4.23 t o  0.82 kg/ha;  Table % % )  were, in declining order 

(Table 2 2 )  : river carpsucker, white crappie, sauger skipjack herring, 

longnose gal-, blue ca t f i sh ,  black buffalo,  bluegill .) black crappie, and 

largemouth bass. 

ring and blue ca t f i sh )  declined between 1957-60, and 1967-80, while the 

biomasses 01' the remaining eight increased. The greatest  increases 

within t h i s  group occurred i n  the white crappie and longnose qar .  

The biomasses of two of these spec es (skipjack her- 
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Table 22. Mean 

biomass during four time periods, rotenone lock chamber samples on t h e  

Ohio River. 

biomasses of species ranked 1 1 t h  to  20th in overall 

Species 
.. ___...._ 

River carpsucker 

White crappie 

Sauger 

S k i  pjack herring 

Longnose gar 

B l  ue catf .i s h 

€31 ack buffal a 

B7 ueg i 1 1 

B1 ack crappi e 

La rgemau t h bas s 

Mean Biomass ( k g / h a )  ....._._____I~ ..... .......... p_-.p._.._.- ........ 
1957-60 1967-70 1974-77 1978-80 

1.77 

0.32 

0.18 

5.17 

0.19 

2.46 

0.03 

0.21 

0.12 

0.08 

...... -. 

.... 

___. . 

5.51 

2.65 

1.89 

2.05 

1.73 

0.39 

2.43 

1.47 

1.57 

0.89 

...... 

5.37 

4.64 

6.51 

1.79 

1.11 

0.62 

0.54 

1.19 

0.52 

1.30 

4.25 

7.39 

4.15 

3.32 

2.93 

0 .77  

1.05 

0.91 

1.13 

0.99 
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REPRODUCTION OF FISHES IN THE O H I O  R I V E R  

The survival ra tes  of early l i f e  history stages (eggs and larvae) 

of f ishes  have long been considered c r i t i c a l  in influencing t h e  subse- 

quent abundance of adult  f i shes .  The concept of a “c r i t i ca l  period” 

during these early stages,  which, i f  survived in large numbers, would 

resu l t  in a strong year-class,  was f i r s t  proposed by the Danish b i o l o -  

g i s t  Hjor t .  Several authors have s ta ted tha t  very l i t t l e  reproduction 

o f  f ishes  takes place in the Ohio River mainstem, and have suggested 

t h a t  f i sh  populations in the r iver  a re  maintained by the migration o f  

young f ishes  spawned in t r ibutary streams ( i . e .  Duquesne Light C Q .  

1976d; U. S.  Nuclear Reg. Corn. 1977; U. S.  Amy Corps of Engineers 

1976a; WAPORA 1971, 1973, 1974a; Westinghouse Electric Corp. 1974b; 

Butz  e t  a l .  1974) .  Some of these authors seem t o  imply tha t  s i n c e  the 

most vulnerable parts o f  the l i f e  cycle of niost f ishes  ( the  egg and 

larvae s tages)  in the Ohio River Q C C U ~ *  in t r ibutary streams, there i s  

l i t t l e  chance of harming the f i sh  community by additional,  minor- degra- 

dations o f  the mainstem. However, in every case we have found these 

contentions to be bdsed upon no actual evidence, o r  a very few observa- 

t i o n s  limited t o  the area surrounding only a few power plants ,  an 

by t r ibu tar ies  . 
In  contrast  t o  the above claims, recent studies designed t o  deter- 

mine the actual use of t r i bu ta r i e s  as  spawning s i t e s  by mainstmi f i sh  

indicate t h a t  smaller t r ibu tar ies  a re  re la t ively unimportant, often 

have  substrate  and  depth combinations unsuitable fo r  t h e  reproduction 

of most mainstem species,  and actually have very low densi t ies  of larval 
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mainstem species (Clark 1379, WAPOKA 1978, Clark and Pearson 1979) .  

the larger t r i bu ta r i e s  of  the Ohio ( i . e . >  the  Lit t le  Miami and Great Miami 

r ive r s )  have been .Found t o  have larval densi t ies  which a re  approximately 

t h e  same as those found i n  the inainstesn (WAPOKA 1977a) .  

now appears t ha t  t h e  v a s t  majority o f  f i s h  f o u n d  throughout the Ohio R i v e r ,  

excepting only those r a r e ,  small -stream species which s t r ay  in to  the main- 

stem, have been spawned i n  the r iver .  

Even 

Therefore, i t  

Rep-roductive Guilds Of Ohio River Fishes 
............................ ~ ..... ~ ........ ~..  .~~~ I_ 

Balon (1975) has recently devised an ecological means o f  c’lassi-Fyiny 

f ishes  based upon t h e i r  reproductive behaviors , preferred spawning sub-  

s t r a t e s  > and morpho1 ogi cal  adapta t i  oil of the eggs and 1 arvae. 

c l a s s i f i ca t ion  scheme, and the principles upon which i t  i s  based, provide 

Bal on ‘s  

a framework upon which the known information on spawning habits o f  Ohio 

River f i s h  can be arranged t o  provide a very satisfying understanding of 

how man’s influences on the physical nature o f  the r ive r  have affected 

the f ish coirmunity. Balm’s  scheme begins w i t h  the preniise t h a t  two en- 

vi t-onmental factors  a re  primary detelrninants o f  survival d u r i n g  the c r i -  

t i c a l  embryo1 oyical and 1 arval development o f  f i’shes : predators and the 

avai 1 a b i  1 i t y  of oxygeri - 

The f ishes  of the Ohio River have, therefore,  two primary objectives 

i n  spawning: 

destroy them, and 2 )  t o  depasit them where they will not  be deprived of 

oxygen due t o  s i l t a t i o n ,  lack o f  current,  or bacterial respiration. That 

1) t o  deposit their f e r t i l i z e d  eggs where predators cannot 

there a re  many s t r a t eg ie s  f o r  meeting these o b j e c t i v e s  i s  c l ea r  i.rhen one 

reviews the 32 reproductive guilds of f ishes  described by Balon (1975). 

I t  i s  a l s o  c lear  t ha t  the best  reproductive s t r a t eg ie s  f o r  f i s h e s  t o  pur- 

sue will change as man a l t e r s  t h e  Ohio River environment. 
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Although the reproductive habits of many Ohio River f i shes  are n o t  

well known,  we have attempted to f i t  each of the species o f  f ishes  re- 

ported from the Ohio River into Balon's c lass i f ica t ion  (Table 2 3 ) .  In -  

forination on the reproductive habits o f  the f ishes  was abstracted largely 

from Breder and Roseri (1966) ,  Scott and Crossrnan (1973), Balon (1975) 

Pflieger ( 1 9 7 5 ) ,  Sniith (1'379), and Lee e t  a l .  (1980) .  

Of the 154 species of f ishes  reported from the Ohio River (Table 7 1 
we eliminated the American eel fron consideration because i t  spawns -in 

the ocean, n o t  the Ohio River. We also ignored thenine  introduced spe- 

cies which have not established reproducing populations. O f  the remain- 

ing 144 species we could n o t  f ind adequate descriptions o f  the reproduc- 

t i ve  habits o f  18 species t o  permit t he i r  assignment t o  a guild.  

species which were assigned t o  reproductive guilds are l i s t ed  in Table 23. 

Balon proposed 32 reproductive guilds divided i n t o  three major sections 

The 126 

each with two subsections: 1)  nonguarders, which ignore eggs and larvae 

df te r  spawning and e i ther  spawn on  open substrates o r  hide t h e i r  broods, 

2 )  guarders, which protect and/or aerate eggs and 1 arvae a f t e r  spawning 

and e i ther  choose the substrate  on which the brood i s  reared, or construct 

a nest t o  receive the brood,  and 3 )  bearers, which ca r ry  t h e i r  eggs e i ther  

on or i n  the  parent 's  body. 

Nearly 70% o f  the f ishes  i n  the Ohio River ( 8 6  species) were placed 

in the l'nonguarders'' section (Table 23) 

"guarders" section (38 species) ,  and only one species (mosquitofish) was 

placed i n  the "bearers" section. Thirteen of Balon's 32 guilds were re- 

while 29% were placed i n  the 

presented i n  the Ohio River f i s h  community. 

I t  i s  par t icular ly  interest ing t h a t  the three most a b u n d a n t  f ishes  

found i n  the lock-chamber studies between 1957 and 1980 ('Table 201, the 
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Table 23. 

in the Ohio River, and f o r  which information on spawning habits i s  avai l -  

able ( a f t e r  Balon 1975) .  Numbers i n  ( ) indicate numbers o f  species within 

each g r o u p .  Definitions o f  tile ter-nis are  provided in the tex t .  

Reproductive guilds o f  the 126 specjes o f  f ish which reproduced 

~~ 

Balon's (1975) Subsections Ohio River Fishes 

A. NONGUARDERS 
A, 1 Open substrate spawners 

A . l . l  Pelagophils ( 2 )  No tropis  a therinoides 
Ap Zodinotus grunniens 

A. 1 . 2  I.i tho-pelagophils ( 5 )  Acipenser fzllvescens 
Dorosoma eeped?:anwn 
I-iiodon ( 2) 
Lota Zota 

A. 1.3 Li thophi 1 s (28) Scaph irhgnchus p Zatorynchus 
Po lyodon spat-huh 
Alosa ( 2 )  
Clinostomus e longatus 
Hgbopsis aes t ivaZis  

Phenucobius mirab il, i s  
Phoxirius erythi 7 0  3 a s t e r  
Rhinichthys a t m t u  Zus 
Ca tostomi ds ( 1 2 )  
Percopsis omiscorrruycus 
S t i zos t ed ion  ( 2 ) *  
Cottus carolinue 

Notropis ( 3 )  

A.1.4 Phyto-littiophils ( 1 4 )  Do ro s orno p e ten  ens e 
Hgbogncithus nucha Zis 
rfgbops-i:s ( 2 ) 
motr,-pis ( 3 )  
Cai3piodes  CUP^ io 
Ictiobus bubaZus 
Puridu 7,~s no t a  tus 
Labidesthes sikculus 
Morone ( 2 )  
Perca f lavescens 

A.1.5 Phytophils ( 1 7 )  Lepisosteus (4) 
Gs0.r ( 3 )  
Carassius aurixtus 
Cgprinus carpio 
ilio tern igonus cryso Zeucas 
Pdotropis ( 3 )  
E'rirngzon suce t ta  
Ictiobus ( 2 ) 
Fundulus diuphnnus 
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Table 23. ( can t . )  

Balon’s (1975)  Subsections Ohio River Fishes 

A. 1. G Psammophi 1 s ( 7 )  E r  i qmba bucca t a 
PJotropis ( 3 )  
Carpiodes egprinus 
Pmnoerypt-a aspre Z %a 
Perc im  enprodes 

A . 2  Brood Hiders 
A . 2 . 1  Lithophils (13) Lampreys ( 5 )  

Nocornis ( 2 )  
Semoti Zits atromacuZatus 
Etheostomn caerulem 
Pereina ( 4 )  

t3. GUARDERS 
B . 1  Substratum choosers 

B.I.2 Phytophils (1) 

6 . 2  Nest Spawners 
8 . 2 . 1  Lithophils (16)  

B.2.2 Phytophils ( 5 )  

8 .2 .5  Speleophils (16) 

B . 2 . G  Polyphils (1)  

C .  BEARERS 
C . 2  Internal 

C.2.3 Viviparous (1) 

Canpustoma a-nomaZwn 
No-t-rupis ( 4 ) 
I e t a  Ziuv,ts me Zas 
Centrarchids (10)  

h r i a  eaZva 
Centrarchids ( 2 )  
Etheostoma ( 2 )  

PimephaZes ( 3 )  
Ic tal  urids ( 9 )  
Etho,os.t;oma ( 4 )  

Lepumis gibbosus 

*Recent and c o n s a n g  evidFnC- indicates thatZh%--leyed sauger be- 
l ong  in the A.1.2,  litho-pelagophil guild. (McElman, J .  F., 1983. Compara- 
t i v e  embryonic ecomorphology and the reproductive guild c lass i f ica t ions  of 
wall eye, L%izostedion vitrewn, white sucker catostomus commersoni. Copeia 
1983(1):256-250). 
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emerald shiner,  gizzard shad, and freshwater drum, a r e  a l l  e i t h e r  pelago- 

p h i l s  ( A . l . 1 )  o r  litho-pelagoghils (A.I.2). Balon points out t ha t  mem- 

bers of these guilds a re  uslially e i the r  marine or recently derived f t w m  

marine forms. 

water drum, which a r e  both recently derived from marine ancestors. 

eggs and/or 1 arvae of pel agophi 1 s and 1 i tho-pel agophi 1 s a re  biloyant o r  

semi-buoyant, a r e  adapted t o  highly oxygenated waters, and have no or  

poorly-formed embryonic respi ratory organs. Apparently, prodtici ng pel a- 

g ic  o r  semi-pelagic eggs and/or larvae has tjcen a most successful str-a- 

tegy in the Ohio River f o r  these three species (which do n o t  undertake 

pre-spawning upstream migrations; the grass carp, incidently and omin- 

ously, a l s o  produces pelagic eggs) .  

- lhis cer ta inly i s  the case f o r  the gizzard shad and fresh- 

The 

However, f o u r  other litho-pelagophils in the Ohio River a re  today 

e i the r  extirpated (lake sturgeon) , rare ( b u r b o t )  , o r  low in abundance 

(goldeye and mooneye). The burbot has alkiays bees? r a re  in the r iver ,  

and there i s  some doubt about whether i t  ever existed . i n  a na tu ra l ly -  

reproducing population (Clay 1915).  

pected t o  undertake s ignif icant  upslream migrations before spawning I) 

The lake sturgeon spawned f a r  u p  smaller t r i b u t a r i e s ,  and must have 

been frustrated by mill dams as well as mainstem navigation dams. 

The other three a re  known or sus- 

Sl ight ly  more than 22% of the f ishes  i n  the O h i o  River (28 species, 

Table 23)  were considered t u  he non-guarding 1 i t h o p h i  1s .  

l i t hoph i l s ,  therefore,  made u p  t i l e  largest  s ingle  guild i n  the Ohio River. 

L i  thophi 1 s (.4.1.3) deposit t h e i r  eggs over clean gravel -rock substrates 

the larvae a re  photophobic, arid they a re  adapted f o r  l iving i n  well- 

oxygenated i n t e r s t i t i a l  waters. T h e  embryonic respiratory system i s  only 

moderately developed in these f i shes .  

Non-guarding 

Sorne representative members of t h i s  
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guild are  the redhorses, white sucker, blue sucker, saugera, paddlefish, 

shovelnose sturgeon, and several minnows (Table 23).  Despite the large 

number of species in t h i s  g u i l d  only one l i thophi l  (skipjack herring) 

was found among the 20 most abundant species in the lock chamber samples 

of 1957-80 (Table 2 0 ) -  I t  seems l ikely t h a t  the overall reproductive 

success of t h i s  guild has declined with canalization and s i l t a t i o n  of 

the Ohio River in the l a s t  80-100 years. 

The non-guarding phyto-lithophil (A.1.4)  guild of f i s h  contained 

14 Ohio River species. 

way between the reproductive modes of the l i thophi l s  and the nonguard- 

ing phytophils ( A . I . m 5 ) a  The phytophils deposit t h e i r  eggs over e i the r  

l i v e  or  dead vegetation, flooded plants and vegetable debris.  

This guild represents an intermediary group mid- 

The l a r -  

vae typically a re  n o t  photophobic, have cement glands on the head t o  

attach themselves t o  vegetation o f f  the sof t  bottom, and have highly de- 

veloped embryonic respiratory s t ructures  which adapt them fo r  survival 

in poorly-oxygenated s i tua t ions .  Seventeen species of Ohio River f ishes  

belong t o  the phytophil guild.  Three members o f  these two guilds were 

represented in the ten most abundant species found in the 1957-80 lock 

chamber studies:  

the common carp (phytophil) .  

these two guilds include the buffalofishes,  r iver  carpsucker, s i lvery min- 

now, s i l v e r  chub, white bass, and yellow bass. I t  seems l ikely tha t  the 

mimic shiner and threadfin shad (phyto- l i thophi ls) ,  and 

Some other typical and common members of 

r e l a t ive  reproductive success of members o f  these two guilds would have 

increased following canalization and s i l t a t i o n  o f  the Ohio River. 

The non-guarding psammophils (A.1.6) were represented by ju s t  seven 

species, o f  which only the sand shiner i s  very abundant. 

spawn over c lean ,  coarse sand substrates.  The non-guarding brood hiders 

These f i shes  

aBalon recently re-assigned the wal leye (and sauger?) t o  gui I d  A .  1 . 2 .  
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( l i t hoph i l s  - A . Z - l . )  were represented by 13 species,  b u t  none of them 

are  very abundant i n  the  r ive r  (Table 23). 

Members o f  the "guarder" guilds remain near t h e i r  spawn and a rc  able 

t o  o f f e r  pro tec t ion  against predators and provide a r t i f i c i a l  aeration by 

cleaning and fanning the eggs. K i t h  this  strategy f ishes  a re  a b l e  t o  re- 

produce I'n s i tuat ions where f ine  sedimecits and low oxygen concentrations 

would otherwi se be prohibitive. 

The white crappie represents the only Ohio River f i s h  o f  t h e  guarder- 

substratum chooser-phytophil (B-1.2) guild.  This .fish spawns over uege- 

t a t i o n ,  f i n e  roots,  o r  vegetable debris.  The spawning s i t e  i s  cleaned and 

guarded, and .the newly-hatched la rvae  swim constantly t o  avoid the hypoxic 

substrate beneath the cleaned vegetation. The  white crappie was the  n i n t h  

most abundant f i s h  throughout the r iver  d u r i n g  1957-80 (Table Z O ) ,  and was 

among the three niost abundant f ishes  i n  some sections of the lower r ive r  

(Table 1 9 ) .  

All of the other guarders i n  the Ohio River (23 species) a re  nest  

spawners, t h a t  i s ,  they actually construct a cleaned depression on the 

subs.tratum o r  clear1 a natural ly--occui-ring cavity or  crevice, where the 

eggs are  deposited., The nest-spawning l i t hoph i l s  (5.2.1;  16 species) i n -  

clude 10 of the 1 2  centrarchids i n  the r i v e r ,  f i ve  uncormun minnows, and 

the black bullhead. The larvae of most f i s h e s  in this  group hide in the 

gravel a t  the bottom of the r ive r ,  may have cement glands, and t h e i r  em- 

bryonic respiratory organs a re  moderately- t o  we1 1 -developed. Included 

in this g u i l d  a re  the spotted and  smallri iouth basses, b lueg i l l ,  green s u n -  

f i s h ,  atid longear s u n f i s h .  

spawn i n  re la t ively s t i l l  backwaters, which are  n o t  abundant along the 

Ohio River. 

Many of  the species i n  t h i s  group prefer  t o  
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The nest-spawning phytophil (B.2.2) guild includes just f ive  Ohio 

River species.  The bowfin, two dar te rs ,  and two centrarchids - the 

largemouth bass and black crappie. 

prefer t o  nest in the reldt ively s t i l l  backwaters. 

one reason these f i shes  a re  n o t  abundant in the mainstem area -is tha t  

they do n o t  nest successfully i n  shallow areas which are constantly dis-  

turbed by tow boat wakes. Warner and S m i t h  (1962) and Sumerfe l t  (1975) 

The bowfin and the centrarchids also 

I t  i s  possible t h a t  

have shown tha t  the wave action generated by storms causes nesting f a i l -  

ures i n  largemouth bass populations. 

The nest-spawning speleophil (B.2.5) guild includes 16 species o f  

Ohio River f i shes :  the three PirnephaZes minnows, nine ca t f i sh ,  and four 

darters (Table 23) .  These f i shes  guard t h e i r  eggs a f t e r  depositing them 

on the underside of an object or in a natural cavity. The eggs and l a r -  

vae a re  fanned by the parents, and consequently, oxygen supply i s  seldom 

a problem. 

t h i s  successful guild ( b o t h  are  among the 10 mast abundant f ishes  i n  the 

Ohio River, Table 20). The pumpkinseed, a re la t ively uncommon f i s h  of 

the upper r ive r ,  i s  considered t o  be a polyphil (B.2.6) because i t  spawns 

on nearly any substrate  type. 

The brown bullhead and channel ca t f i sh  a re  two members o f  

i c  fur ther  c l a r i fy  re la t ions between reproductive guild success and  

changes i n  the r iver  environment we re-read the "Ichthyologia" very care- 

fu l ly  and t r i ed  t o  in te rpre t  Rafinesque's b r i e f ,  and sometimes conf l ic t -  

i n g  statements regarding the  abundance of the various species. 

t h a t  our  resu l t s  are  suspect, we have categorized each of the 48 species 

L I S  being rare ,  occasional, common, o r  abundant according t o  Rafinesque, 

and have assigned them t o  t h e i r  respective guilds (Table 2 4 ) .  

Realizing 

An examination of t h i s  table  shows tha t  the two  pelagophils (emerald 
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Table 24. 

Rafinesque for which reproductive habitats are known; with Raf inesque ’s  

statement o f  abundance as: rare ( R ) ,  occasional (0), common (C), or 

abundant ( A ) .  

Reproductive guilds o f  t h e  48 fishes ( o f  52) reported by 

A. Nonguarders 

A. 1 Open substrai;urn spawners 

A . l . l  pelagophils (2) No Lropis ntherinoides ( A )  
Ap lodinotus grunniens ( A )  

A.1.2 litho-pelagophils ( 4 )  Aeipenser fulvescens (01 
Doros oma cep sdiamm (C) 
Hiodon a Zosoides ( a >  
H 7 k X h ’ Z  teP(J1:SUS ( C )  

A.1.3 lithophils (12) Scnphirhgn chus p 1 at ory nchus 
Polyodon spathuZa 
AZosa chrysochloris 
Carpiodes ve Z i  f e r  
Catostomus comersoni 
Ojcleptus e Zongatus 
Hgpente liuiv nigi.icans 
Minytrma mezunops 
Moxos toma a n i s u - m  
Moxos bema duquesnei 
Moxostoma emj thmrum 
St izostedion vitreum * 

A.1.4 phyto-lithophils (3) Cxvpiodes carpio (0) 
l c t iobus  bubalus ((3 
Morone chrysops (0) 

A .  1.4 phytophi 1 s ( 7 )  Lepisosteus osseus ( 0 )  
Lepisosteus p 2atostomu.i. ( c >  
Lepisosteus spaiuln ( R )  

Esox rinsquinonyg ( R )  

1eiiobu.s niger (03 

~ s n x  americunus vermiculatus ( R )  

Notemigonus chrysoZeucas ( C )  

A .  1 . 6  psammophi 1 s (1) 

A.2 Brood hiders 

A . 2 . 1  lithophils (2) 

Percina caprodes (0 

Lmipe t r a  appendix (K3 
Nocomis bigui tatus  ( R 3  



173 

Table 24. (cont . )  

B .  Guarders 

5 .1  Substratum choosers 

B.1.2 phytaphils (1) 

K.2 Nest  spawners 

8 .2 ,1  l i t h o p h i l s  ( 7 )  

B.2.2 phytophils ( 2 )  

B.2 .5  s p e l e a p t i i l s  ( 7 )  
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shiner and freshwater drum) ,  which were ranked f i r s t  and th i rd  in a b u n -  

dance in the  lock chamber studies o f  1957-89, were also among the three 

species which Rafinesque deemed most abundant in t h e  r ive r  ( b y  our in- 

te rpre ta t ion) .  

redhorses, shovelnose sturgeon, and white sucker, were regarded a s  very 

common by Raf i nesque , whi 1 e several o f  the non-guardi ng phytophi 1 s whi ch 

were abundant in 1957-80 , were regarded as only "occasional " by Raf in- 

esque. 

shartnose gar more common than the langnose ( the  reverse i s  t rue today) ,  

and tha t  he considered several f i shes ,  which we night think of as small- 

stream f i shes  ( i  .e . ,  northern hog sucker, stonecat,  and three da r t e r s )  , 

t o  be rather  common in the Ohio. 

Many of the non-guarding 1 i thophi ls  , par t icu lar ly  the 

It i s  also interest ing t o  note tha t  Rafinesque considered the 

Rafinesque appeared t o  consider the s i l v e r  redhorse t o  be abundant 

in the  r ive r  and the gizzard shad only common, while t h i s  re la t ionship 

was reversed in 1957-80 according t,o the lock chamber s tudies .  

.... Spawning .- Habitats __..I._. Available . . . ~  .....__ In The Ohio River 

The rnacro-habitats avai lable  t o  f i shes  in a large r iver  can be 

divided, s impl i s t ica l ly ,  into the following (modi-fied a f t e r  Sternberg 

1971 and Rasmussen 1979): 

1. The main channel. This i s  the area o f  the r ive r  which can be 

negotiated by commercial barge t r a f f i c  a t  normal pool elevation. I t  

will be a t  l e a s t  9 '  deep and 300' wide by def ini t ion and maintenance 

operations o f  the  U. S .  Army Corps of Engineers. I n  most locatioris on 

the r ive r ,  and a t  most seasons, i t  will be deeper and considerably wider. 

I t  will often be delineated by navigation buoys. A current o f  a.t l e a s t  

0.5 f t / s e c  will always he present. Severe scouring due t o  bo th  high flows 

and the constant passing o f  tow b o a t s  i s  a feature  o f  t h i s  zone.. The 
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substratum i s  usually sand, although gravel,  rubble, and even bedrock are 

possible. I n  some locations,  and a t  low water leve ls ,  s i l t  and organic 

debris may also be found. Rooted aquatic plants are absent. 

2 .  Main channel border, This i s  the area o f  the r iver  between the 

main channel and the shore-debris zone. This area may be very narrow i n  

the  upper r ive r ,  and becomes more extensive in the lower r iver .  Areas 

where wing dams s t i l l  ex i s t  in the lower r iver  are  included in the zone. 

The substratum i s  often sand o r  s i l t ,  although occasional extensive de- 

posits o f  gravel o r  r u b b l e  are  found, par t icular ly  i n  the upper third of 

the r iver .  Rooted aquatic vegetation i s  absent, and sunken logs are  rare  

enough t h a t  bottom trawls may be used. Most f ishes  in the pelagophil and  

l i thophi l  reproductive guilds probably spawn i n  t h i s  zone. 

3 .  The shore-debris zone. This zone extends from the shoreline o u t  

i n t o  the r iver  from 5 t o  about 150 f e e t .  I t  i s  cha rac te r i zedby thepresence  

of occasional "sawyerst1 and "planters" ,  tha t  i s ,  dead t rees  which are  

f loat ing with the bole resting on the substrate  o r  are rooted in the sub- 

s t r a t e .  The substrate  i s  usually sand o r  s i l t ,  b u t  sunken logs  and water- 

logged branches are  widely scattered about and pa r t i a l ly  buried i n  the 

bottom. 

pieces. 

b u t  when present i t  i s  found in bands 6-20 f e e t  wide in water 4-6 f ee t  

deep, and 15-50 f e e t  offshore. Most f ishes  in the phytophil, brood-hider, 

and speleophil reproductive guilds probably spawn i n  t h i s  zone. When yra- 

vel deposits occur in t h i s  zone some spawning o f  l i thophi l s  may also occur. 

Smaller pieces of vegetable matter often accumulate on the larger  

Rooted aquatic vegetation (Potcmogeton s p p . )  i s  rare in the r ive r ,  

4 .  Tail waters. These areas are  found extending 0.5 miles below 

each of the existing navigation dams. They are  characterized by h a v i n g  

extensive turbulent areas ,  elevated oxygen concentration, and sand, 
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Extensive si 1 t deposits may occur beh ind  gravel , o r  bedrock substrates.  

fixed wiers following par t icular  water level h i s to r i e s .  No rooted aquatic 

vegetation i s  usually present. 

t a i l  waters may be important spawning areas f o r  local l i t huph i l s .  

Although the areas available a re  small , 

5. Side channels, These areas usual'ly separate near-shore islands 

from the mainland. They contain r u n n i n g  water a t  normal pool leve ls .  O n  

the Ohio River they a r e  typical ly  steep-sided, soft-bottomed, and arc  often 

lined w i t h  eroded, slumping banks .  'I'rees which have slumped in to  the chan- 

nel are a l s o  present. 'These areas a re  important spawning areas f o r  speleo-  

phils  and some phytophils. 

6 .  Sloughs and embayments. These areas are connected t o  the r ive r  

a t  h i g h  water b u t  may or  may not have a narrow connection w i t h  the r ive r  

a t  normal water levels (sloughs do not,  whjle enibayments d o ) .  

appreciable current t h r o u g h  the area a t  normal water levels.  

o . f ten  contain a great deal o f  standing and submerged t i m b e r ,  have s o f t  

bottoms , and may have rooted aquatic vegetation. 

t h e  most important spawni ng areas f o r  f i shes o f  the nest-spawni ng 1 i tho-  

p h i 1  and phytophil guilds (largemouth bass, bluegill  , e t c . ) .  Embayments 

a re  most abundant in the u p p e r  500 miles while sloughs are most common 

below ORM 700. 

There i s  no 

iliese areas I 

They probably represent 

7 .  Creek mouths and flooded channels. The navigation dams have re- 

sulted in the permanent flooding o f  many creek mouths. 

i n g  depends largely on the topography of t h e  floodplain crossed by the  

creek, the gradient o f  the creek near i t s  mouth, and the mean discharge o f  

the creek. I f  the g r a d i e n t  i s  low t he  creek often forms a steep-banked, 

sof%-bottomed, canal o f  slack water exI;erid.ing from 600 t o  3000 f e e t  up t h e  

creek channel. The mouth i s  often blocked a t  low water by a s i l t  bar. 

The habitxt  result-  



If the gradient i s  higher the creek may maintain a noticeable f l o w  and 

coarser substratum almost t o  the mo,ut,h, and produce ~7 grdvel bar extend- 

i n g  into the  main channel border. H?yh gradient t r i bu ta r i e s  prevail 

above QRM 450, while low gradient creeks a re  the ru le  below t h i s  point. 

Creek mouths a re  not important spawning areas f o r  rriost r iver  species 

b u t  a r e  cer ta inly important fo r  those small-stream species which o n l y  

s t r ay  in to  the mainsterii occasiondlly. 

The avai lable  amount of  sui table  spawning habitat  in each o f  the 

seven habi ta t  zones described above i s  closely a s s o c i d t e d  w i t h  the  sub- 

s t r a t e  types present, as  B a l m  (1975)  h a s  pointed o u t .  An a c t u a l  de- 

termination drid mapping o f  substrate types throughout the Ohio River 

would be an overwhelming task.  NcvertI-ieless, we d i d  attempt an analysis 

of spawning habi ta t  types a1 ong the r iver  and einpl oyed shore1 i nt-7 t y p e  as 

d n  approximation of substrate  l i ke ly  t o  be present. 

Photoanalys i s O f  -______-_I River Habitats .-._ - 
l__l __ - 

The IJ. S .  Army Corps o f  Engineers (Louisville, I-iuntinytnn, and 

P i t t s b u r g h  D i s t r i c t s )  loaned us a complete s e t  of aer ia l  photographs of 

t h e  Ohio River. Color photographs were taken a t  nonriaf pool levels be- 

tween 1 2  January 1973 and 9 March 1975 an the u p p e r  921 milos of t he  

ri wer. B’1 ack-and-whi t e  photographs taken between 10 September arid 2 

October 1979 were used f o r  the  lower 44 miles o f  the r ive r .  Al l  photos 

were printed a t  a scaie o f  1:12,OOO (one inch = 1 O O U ’ )  i n  a 9‘ l  

mat, and were examined with the a i d  o f  a i O X  rriagnif.ying g l a s s .  

9” for-  

Some of 

the newer high-rise dams were completed a f t e r  these ser ies  of plates 

were made, so we supplemented the aer ia l  photos with d a t a  from I J .  S .  

Geological Survey topographic map:, , and a s e r i e s  o f  miscellaneous charts 

and maps prepared by thc: I J .  S .  Amy Corps o f  Engineers. All o f  the 
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interpret ive data taken from these sources was transferred t o  a set of 

Ohio River Navigation Charts ( U .  S .  Army Corps of Engineers, 1976d and 

e;  1 9 7 8 ~ ;  scale:  1" zz 2 0 0 0 ' ) .  For each 100-mile section of the r i v e r ,  

we then counted the number of i sl an&, d i  scern-i  ble gravel bars,  creek 

mouths dry a t  normal pool l eve l s ,  t r ibutary mouths flooded a t  normal 

pool l eve l s ,  and embayments. 

sured with a pl anitneler. 

The surface area o f  embayments was mea- 

We divided the shore-debris zone into f i v e  categories based upon 

the assumption tha t  the v i s ib l e  shore a t  normal pool level would either 

const i tute  t h e  shore-debris zone d u r i n g  the s l i g h t l y  higher water levels 

often present d u r i n g  the spawning season, o r  would be the b e s t  appi'oxi- 

mat ion  of the substrate present a t  t h e  same water leve l .  h'e r ea l i ze  

t h a t  large e r ro r s  a re  possible i n  th is  method, blrt  we believe i t  allows 

macro-habi t a t  comparison between 1 arge a n d  widely separated sections of 

the r ive r .  The f ive  categories were sand-si l t  beaches, woody plant cover 

( t r ees  and/or b r u s h ) ,  cwtbanks ( s teep ,  eroding banks), gravel a n d / o r  rub-  

b le ,  and concrete-riprap- We measured the l i nea r  distance o f  each shore- 

l i n e  type on b0t.h sides of the  r ive r  and on islands in the r ive r .  Mea- 

surements d i d  not extend up t r i bu ta r i e s  or into ernbayments. 

The r e su l t s  of our analysis f o r  100-mile sections of the r ive r  a re  

presented i n  Tables 25 and 26. There were 110 islands i n  the Ohio River 

according t o  our analysis.  They ranged i n  s i ze  from small towheads of 

less  than 0.5 ha t o  islands large enough t o  be inhabited and farnied .- 

such as Neville Island (of 323 ha, a t  ORM 8 ) ,  Diamond Island ( o f  564 ha, 

a t  ORM 820), and Wabash Is and  (of 708 ha, a t  ORM 848). 

edit ion of "The Navigator" Zadok Cramer charted 98 islands on the O h i o  

River and noted that the r ver was constantly b o t h  creating and eroding- 

In the 1814 
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Table 25. Islands, t r ibutary streams, gravel bars, and embaymerits i n  

Tributaries Etnbayments A r7s--rh%-) OKM Is lands Dry Flooded Gravel Bars No. 

0-1.000 18 54 79 12 5 64.8 

10 1- 200 20 98 86 13 14 149.7 

20 1 - 300 6 68 94 2 13 85.6 

301-400 3 53 7 2  3 8 85.4 

401-500 1 53 91 1 21 279.9 

50 1- 600 5 40 69 11 17 328.3 

b01-700 6 9 43 5 0 0 

701 -800 12 2 45 9 2 240.0 

801-900 20 15 23 15 0 0 

90 1- 981 19 14 30 8 0 0 

Tota l  110 406 632 29 80 1233.70 
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Table 26. Shoreline types measured along 100-mile sections of the 

Ohio River. Measurements are i n  kilometers, although we retain the 

use o f  miles f o r  r iver  locations.  
___ __~. ~ .I.-._.__............. ...__ ........... - 

Shoreline Type ( k m )  

0 RM Si1 t-Sand Vegetation C u t b a n k  Gravel Riprap  Tata,l 

. ...................................... ~ ....._...... 
Rock- Concrete- 

0-100 

10 1-200 

201-300 

30 1-400 

401-500 

501-600 

601-700 

70 1-800 

801-900 

901 -981 

T o t a l  

274.1  

258.7 

145.9 

153.0 

230.3 

249.7 

188.5 

193.1 

187.9 

242.7 

2123.9 

2 6 . 1  

79.0 

43.1 

28.0 

8 . 6  

30.9 

48.4 

63.6 

131.8 

33" 5 

493.0 

20.6 

7.9 

9 1 . 2  

48.8 

18.4 

15.1 

66.8 

61.7 

29.0 

5 .1  

364.6 

34.5 

35.5 

40.3 

92.9 

61.4 

29.8 

19.6 

32.7 

22.1 

10.5 

379-3 

6 .5  

1 . 9  

1 .0  

1 . 2  

2 . 1  

0.2 

5.6 

0 

0 

0 .5  

19.0 

361.8 

383.0 

321.5 

323.9 

320.8 

335.7 

328.9 

351.1 

370.8 

392.3 

3379.8 
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away islands.  For example, a t  Louisvil le,  the f i r s t  settlement of Emro- 

peans was made on Corn Island j u s t  dbove the Falls i n  1778. This island 

was subsequently eroded away, and disappeared shortly a f t e r  the Civi 1 

kdar. Kafinesque was under contract t o  Crarrier a n d  Spears, Booksellers, 

t o  produce a map of the Ohio River (Fi tzpatr ick 1 9 1 1 ) .  Apparently, the 

information Raf-inesque gathered was actually used t o  update l a t e r  edi- 

t ions o f  Cratner's "The Navigator". RaFinesque (1820b) found 130 islands 

in the Ohio River. T h u s ,  i t  appears that  there has been a n e t  loss of 

approximately 20 islands from the r iver  during the l a s t  160 years.  These 

islands have disappeared primarily by erosion ( i  . e , ,  Goose Island, a t  

ORM 598 disappeared in the '1937 f lood) ,  b u t  others have been joined t o  

the mainland ( i . e . ,  Dog Island a t  Sniith1and Dam), o r  inundated by the hiqh 

r i s e  dartis. Thwaites (1897) traveled down the Ohio in a sk i f f  i n  the l a t e  

1890's and noticed t h a t  many of the islands found in his copy o f  Cuminy's 

"Western P i lo t"  (published in Cincinnati, i n  1834) had disappeared, while 

tie encountered "few" new islands.  Islands were most a b u n d a n t  in t h e  upper 

200 miles o f  the r iver  (18-20/100 mile sec t ion ) ,  and i n  the lower 281 miles 

o f  the  river. (12-19/100 mile sect ion,  Table 2 5 ) .  I n  the m i d d l e  third of 

the r iver  ( O N  300-600) there were only  1 t o  5 islands per 100-mile section. 

Islands are  important t o  spawning f ishes  because: 1)  they of fer  an 

obstruction t o  the current which often resul ts  in  an increase in current 

speed on one o r  b o t h  sides of the i s l a n d  head, a n d  this often resu l t s  iri 

the clearing of a coarse sand or gravel bar where lithophils can spawn; 

2 )  most islands are separated from the mainland by a re la t ively narrow 

back-channel which i s  she1 tered from wave5 generdted by tow-boats and 

recreational c r a f t  on the main channel, such sheltered areas may be re- 

quired f o r  nest-guarding f i thophils a n d  phytophils ( i  . e . ,  centrarchids) ;  
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and 3)  the narrow back-channels a re  often bordered by undercut banks and 

fa l len timbers, par t icular ly  a t  the lower end of t h e  channel, and these 

borders provide spawning cavi t ies  f o r  t h e  nest-spawning speleophils ( i  .e.. , 

ca t f i shes ) .  

I t  was very d i f f i c u l t  to  distinguish and count gravel bars from the 

aer ia l  photos. Before we could identify a gravel b a r  i t  had t o  be so  

large and i n  an obvious location ( i . e . ,  a t  the head of an is land,  the 

mouth o f  a stream, o r  near a dike) t h a t  we are  cer ta in  tha t  iqost gravel 

bars were missed. Field checks of o u r  interpretat ions were made between 

ORM 560 and 600, and between ORM 900 and 981 in 1980, and confirmed o u r  

belief t h a t  gravel bars a re  much more numerous in the r ive r  -than o u r  

anal ys i s i n d i cates . 

The number and area o f  embayments available t o  f ishes  i s  c r i t i c a l l y  

important f o r  successful spawning of many of the centrarchids in the O h i o  

River, par t icular ly  the guarding, nest-spawning l i  thophils and phytophils 

which a re  of most i n t e re s t  t o  the sport  fishermen ( i . e . ,  the largemouth 

and smallmouth basses,  and the b lueg i l l ) .  

formed a f t e r  the construction o f  the new high-rise dams began in the early 

1960's  (Lockard 1966) ,  and 78 of the 80 embayments we measured were above 

ORM 530. 

nelton pool a t  ORP4 717-719 (Table 25) .  The 17 embayments located between 

ORM 501 and 530 constituted the greatest  to ta l  surface area (238.3 ha) i n  

any 100-mile section of the r iver .  

601-700, and below ORM 719 (Table 25) .  

Most of the embayments were 

The only two embayments below ORM 530 were located i n  the Can- 

There were no embayments between ORM 

O u r  estimate of the number of eilibayriients in the Greenup and Galli-  

polis pools (10) was considerably below tha t  ( 4 9 )  of  Collins arid Harris 

(1978) .  !de believe t h i s  i s  because we d i d  n o t  consider flooded, l i nea r  
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creek channels t o  be embayments, nor did we include embayments which did 

not  connect d i rec t ly  t o  the mainstem in our  counts. O u r  estimate of the 

surface area of embayments in the upper r iver  is also considerably below 

tha t  o f  Miles (1978) for  similar reasons. 

Bass fishing tournaments are  held each year on those pools which 

have embayments. Miles (1978) and Jernejcic  (1980) have reported tha t  

from 90 t o  125 tournaments were held on the O h i o  River each year between 

1975 and 1979. 

the Belleville, Willow Island, Racine, Meldahl, Hannibal, and Markland 

pools.  

Gal l ipol is ,  and Newburgh pools .  Catch rates  i n  these tournaments are  

typically 0 . 0 5  t o  0.23 bass/hour, which equals o r  exceeds catch rates  i n  

lakes and reservoirs i n  the surrounding area,  indicating the presence o f  

f a i r  t o  good populations o f  bass in the enibayments. 

Most of the tournaments have been held on embayments i n  

A few tournaments were held in the New Cumberland, Pike Island, 

The t r ibu ta r i e s  t o  the Ohio River were divided into those i n  which 

the m o u t h  was flooded f o r  a t  l ea s t  50 meters f r o m  the r iver  (flooded),  

arid those in which no standing water could be observed more than 50 meters 

f r om the r iver  ( d r y )  a t  normal pool levels. A t  above normal r iver  stages 

dry creek mouths would be expected t o  have water backed u p  into them, and 

m i g h t  then provide temporary habitat  fo r  mainstem f i shes .  

both dry and flooded t r ibutary mouths/lOO-mi l e  section declined gradually 

with distance below Pittsburgh (Table 2 5 ) .  The mean number o f  d r y  t r ibu-  

t a r i e s  was 73/100 miles in the upper 300 miles of the r ive r ,  49/100 miles 

between ORM 301 and 600, and declined t o  j u s t  10/100 miles below ORM 601. 

Flooded t r ibu tar ies  a l s o  declined from 86/100 miles t o  77/100 miles, t o  

37/100 miles over the same three s t re tches  o f  r iver  (Table 25).  

The number of 

In  our  opinion, the primary contribution o f  t r ibutary streams t o  the 
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Ohio River f i s h  conirnunity a re  these: 

small-stream--inhabiting species ( i  . e . ,  s tone ro l l e r ,  creek chub, north- 

ern hog sucker, madtoms, topminnows, and da r t e r s )  which s t ray only 

occasionally in to  the Ohio mainstem; 2 )  they serve as refugia where 

mainstern f ishes  have avoided Severe local po l lu t ion  and thermal events 

(Krumholz and Minckley 1964); arid 3 )  when embayrnents are formed on 

thei r f 1 oodpl a i  ns they provide protected spawning areas for  the guard-  

ing, nest-spawning l i thophi ls  and phytophils. 

a l s o  essential  as spawning areas f o r  t h e  migratory lake sturgeon before 

1920. Although some observers have expressed the opinion t h a t  t r ibutary 

streanis a re  important spawning  s i t e s  f o r  many, i f  not most, Ohio River 

f ishes  ( i . e . ,  Duquesne L i g h t  Co. 1976a; U .  S. Nuclear Reg, Comm. 1977;  

U. S.  Army Corps of Engineers 1976a; WAPOliA 1971, 1973, 19743; Westing- 

house Electr ic  Corp, 1974b; B u t z  e t  a l .  1974) ,  we f i n d  such con'teniions 

a re ,  without exception, based upon very 1 i ttli e or  no ac tua l  eviderrce e 

Others have pointed o u t  t ha t  spawning success i s  low in some heavily- 

polluted t r ibu ta r i e s  and i n  the rnainsteiii below t h o s e t r i b u a t r i c s  ( i  . e . ,  

Evans and Tarter 1 9 7 7 ) .  

1) they serve as reservoirs o f  

Tributary streams were 

The width o f  the O h i o  Rivar varies from an average uf  about 1240 

f e e t  in the uppermost 50 miles t o  1515 f e e t  a t  ORM 300-350, 1820 f e e t  

a t  ORM 625-675, and 3600 f e e t  a t  ORM 950-981. 

the river maximum depths  a t  noma1 pool levels typical ly  range from 10 

to  31 f e e t .  

ranges from11 t o  44 feet . .  

froni a b o u t  0.8 miles a t  Pit-tsburgh, t o  7 .5  miles i n  the lower t h i r d  o f  

the r ive r .  

In  the upper third o f  

I n  the lower two-thirds o f  the r iver  channel depth usually 

The wid th  o f  the floodplain also increases 

The shoreline types along 100-mile sections o f  the r ive r  are  given 
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in Table 26. The most abundant shoreline type in each o f  the 100-mile 

sections was the s i l t -sand beach, which i s ,  in most locations,  indica- 

t i ve  o f  a shore-debris zone which i s  depositional in nature, with a re- 

la t ive ly  gentle slope towards the main channel border. This shoreline 

type made u p  45 t o  83% of the shoreline in each section o f  the r iver .  

The shore-debris zone adjacent t o  these shorelines are important spawn- 

ing areas f o r  the litho-pelagophils, pelagophils and phytophils o f  the 

non-guarding gu-i I d s .  

The second most abundant  shoreline type was tha t  covered by woody 

vegetation. Willows and young sycamores, cottonwoods, a n d  box elders 

grew close enough t o  the shoreline a t  normal pool levels t o  have a por- 

tion of t h e i r  roots and/or  boles lapped by water on t h i s  shoreline type. 

T h i s  shoreline xype made u p  3-35% of the to ta l  in each 100-mile section 

o f  the r i v e r ,  and was most a b u n d a n t  in the upper and  lower thirds  o f  the 

r iver .  This shoreline type provides spawning areas for  the p h y t o - l i t h o -  

p h i l s  and phytophils o f  the non-gua rd ing  gui lds ,  and fo r  the substratum 

cheosers arid speleophils o f  the guarding gui lds .  

The rock-gravel shore1 ine made u p  115 o f  the total  over the en t i r e  

r iver  (Table 261, ranged  from 4 t o  29% in each 190-mile section of  the 

r ive r ,  and was most abundant i n  the upper half o f  the r iver .  Rock, g ra -  

v c ! ,  and  coarse sand  substrates are  necessary f o r  the spawning o f  l i t ho -  

phils and psammophils of b o t h  the guarding and non-guard ing  guilds.  

The cut-bank shoreline a l s o  ciade u p  11'; of t h e  t o t a l ,  a n d  ranged 

This from 2 t o  28:' in each l00-mile  section o f  the r iver  (Table 2 6 ) .  

shoreline type was most coriimon i n  t h e  middle portion o f  the r ive r ,  be- 

tween ORM 200 and 800, 

t o  the main channel border and unconsol iddted substrates.  Thrre are 

Eroded, h i g h  banks usudl ly  indicate a steep slope 
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probably very few f i sh  spawning along such shorelines. 

Concrete and man-placed riprap shoreline made u p  l ess  t ha t  1% of 

the to t a l  shoreline along the r ive r ,  and  was probably 0.f l i t t l e  inipor- 

tance t o  spawning f i shes .  

Relative Abundance And . Distribution ~ Of Larval -~ Fishes . . ........_I_ 

The National Environmental Policy Act o f  1969 and PL 92-500 o f  1972 

mandated the collection of a large quan-tity o f  information a b o u t  larval 

fishes in the Ohio River which was intended t o  demonstrate the effects  

o f  cooling water withdrawals, power plant constmction, dredging, r i ve r -  

port construction, arid other major, hurnan-induced d sturbances on f i s h  

populations in the r iver .  We assembled a l l  of the larval f i s h  studies 

available between 1973 and 1980 a n d  attempted t o  p ace these r e s u l t s ,  

for  comparison through time and space, into coniiilon u n i t s  o f  nieasure and 

form. 

Most of the larva7 f i sh  collections were obtained with e i the r  ha1.f-  

meter or  l-meter nets towed horizontally i n  t i l e  open r ive r .  

some of the collections were made w i t h  pumps ( e i t h e r  i n  the intake bays 

or pipes o f  power plants,  a s  well as i n  the open r i v e r )  and push-nets. 

Mesh s i r e s  of t he  f i l t e r i n g  nets or biuckets ranged froni 361 t o  lOOOp, b u t  

a mesh of around 500 was mos t  often used. All collections were made 

between t h e  months o f  March and September, bu.t most col lectors  concentrated 

on the months of April-July. 

tiowcver, 

T h e  resul ts  o f  the v a r i o u s  studies were reported i n  many differen-t 

ways, and i n  several different  un i t s ,  which made o u r  task of extracting 

d a t a  i n  a f o r m  sui table  f o r  comparisons very d i f f i c u l t .  O u r  hasic u n i t  

f o r  comparison was the inearl density of larvae (expressed in no./100 in3 

o f  water  f i l t e r e d )  reported by a given author during a given m o n t h ,  a t  
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a given location on the  river. I n  several cases an original data s e t  

was included i n  more than one report ,  E.I.S., or publication. We used 

each data set only once i n  our calculations.  

data by m o n t h  and year o f  col lect ion,  and by locat  on. 

value was then calculated from the sample set  w i t h  n each month. A 

f ina l  overall monthly mean was calculated from the sample s e t  mean. Our 

defini t ion o f  a "location" was broad. In most studies the investigators 

took samples from both the plant intake and one o r  more r i v e r  locations 

nedr the p lan t .  

t ion ,  b u t  a l l  r i ve r  samples reported w i t h i n  a s ingle  month were averaged 

together as one "location",  even though they m i g h t  be taken a t  the sur- 

face and bottom, day and n i g h t ,  and from several transects c lose t o  the 

f a c i l i t y  unde r  construction. 

We sorted each author 's  

A mean density 

In these cases we considered the intake a separate loca- 

Another serious problem arose from the imperfect s t a t e  o f  knowledge 

concerning the ident i f icat ion o f  larval f i s h  and f i sh  eggs. The willing- 

ness and/or a b i l i t y  t o  c l a s s i fy  larval f ishes  t o  the generic o r  spec i f i c  

levels varied widely among the investigators work ing  on the r ive r .  Some 

authors simply reported the density of a l l  larval f ishes  combined, making 

no attempt to  c lassi fy  them. 

spec i f i c  level w i t h i n  groups of f i shes  ( i . e . 9  redhorses) f o r  w h i c h  the 

larvae of many members a re  undescribed. 

Others reported ident i f icat ions t o  the 

We f i n a l l y  selected a se r i e s  o f  24 taxa in t .0  w h i c h ,  i n  our judge- 

ment, all of the reported data on larval f i s h  could be reasonably f i t t e d ,  

leaving an additional category f o r  unidentified specimens, and a summary 

category for- a l l  taxa combined. Although a few a u t h o r s  attempted ident i -  

f i ca t ion  of eggs,  the vast majority d i d  not, and we simply summed a l l  eggs 

together. We t r i e d  t o  preserve a l l  lower taxa t o  which ident i f icat ions 
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were taken. Exceptions t o  this  general practice were made f o r  the Hio- 

dontidae, Clupeidae, Noti.opi.s , Ictaluridae,  Mo1oo?ze, Centrarchidae, Etheo- 

stonia.tinae, and ~tiaos~~dion. A1 t h o u g h  some authors ident i f ied members 

of the genera Hiodun, Not;rop,Cs, Morons, and Stizostsdion t o  specj es , 
these ident i f icat ions were usually based upon relat ively few la rge  l a r -  

vae a n d / o r  juveniles. 

.these spec i f i c  ident i f icat ions to  genera, and believe that very l i t t l e  

useful information has been l o s t  in doing so. Ic talur ids  were very rare  

in the larval collections and although they were often ident i f ied a5 I-cta- 

ZUYUS-, I. punctntus, and ivoturus sp., we a g a f n  believe tha t  l i t t l e  infor- 

mation was l o s t  by placing them together under the family name, 

we combined the relat ively few records f o r  darters  o f  the genera Percina 

and Etheostor~ra under the t r i b e  name Eiheostomati nae. 

We have greater  confidence i n  s-iniply assigning 

Similarly,  

The grouping of a l l  clupeids together under  the family name was g i v e n  

greater consideration because the clupeids a re  rnuch more abundant than the 

other merged groups. Clupeids were often ident i f ied t o  the generic levels  

of Uorosoma and AZosa, and occasionally %a the spec i f i c  level - 
we again judged tha t  these ident i f icat ions were probably based upon rela- 

t i  vely few advanced 1 arvae and/or juveni 1 es . The g i  n a r d  and threadfin 

shads a re  both much more abundant ( a s  adul t s )  than the skipjack herring, 

and while i t  seems cer ta in  tha t  rtiost clvpea’d larvae found above ORM 600 

will be gizzard shad, while those found below ORPI 800 mill be nearly 

equal mixtures of gizzard and threadfin shads, we believe they a re  most 

re l iably reported under the family name. 

However, 

I n  interpreting the tables o f  larval f i sh  densi t ies  i t  i s  important 

to bear in mind t h a t  the mean density values given f o r  genera w i t h i n  a 

family will not sum t o  the reported family density because the family 
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cluded values from studies which d i d  no t  identify larva t o  the generic 

level.  Far t h i s  5anie reason, the densi t ies  given i n  our tables f o r  a l l  

larvae combined will be different  from the sum o f  a l l  densi t ies  given 

i n  the table  because many studies (par t icu lar ly  those rnade in the early 

7 0 ' 5 )  merely reported the densit ies of  a l l  larvae combined and these were 

included in the tabular  means. 

For comparisons we required corrip1ete information on the volume of 

water sarripled, in order t o  weight o u f  rneans according t o  the extent o f  

smpling.  However, t h i s  information was n n t  provided by many reporters.  

Therefore, we were able t o  f ind only 26 repor t s  containing origindl 

d a t a  or) larval f i s h  densit ies in t h e  Ohio River i n  a form s u i t r i b l e  for 

our comparisons. Many of these reports did provide d a t a  from several 

(2 -11)  l oca l i t i e s  on the r ive r ,  d n d  from more t h a n  one year o f  collect- 

ing. The reports from which larval f i sh  d a t a  was extracted arc  indicated 

in the Literature Cited section by an a s t e r i sk .  

We grouped the mean-rnonthl,y-densi t y  estimates by 100-mi 1 e sect i  oris 

of the r ive r ,  by months, and by years. The dis t r ibut ion o f  the da ta  base 

thus obtained i s  indicated i n  Tdble 27 .  A l l  collection5 were made between 

1973 and 1980. The number o f  nipan monthly deterniinAtions incrcased froin 

12 i n  1973 t o  a peak of 57 in 1976 a n d  declined the rea f t r r .  Th is  i s  prob-  

ab ly  due t o  most power p l a n t  owners having completed requi renients fo r  316a 

anti 316b sectjons of P L  92-500 i n  the inid-10's 

Since most of the e l e c t r i c  genprating f a c i l i t i e s  on tne r iver  d r e  

located j u s t  below Pittsburgh, and  in t h e  Cincinnati a r e a ,  i t  i s  not  sur- 

prising t h a t  most larval f i s h  studies were d l s o  made in  t hese  areas (101 

and 52 inpan monthly determinat;ons between Ol iM 0-100 dnd ORM 401-500, 
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Table 27. The number ( N )  o f  larval f i sh  mean-monthly density determina- 

t ions by year and 100-mile sections o f  t h e  Ohio River ,  as used i n  our 

analysis. 

r e p o r t s .  

The 240 determinations were a b s t r a c t e d  .from 26 different  

............ _~ 
0 RM 1973 1974 l q A g - - -  1976 1977 1978--- 1979 1980 ‘Total 

____._ ......... ... 

0-100 5 9 0 24 

101 -200 0 0 0 0 

201 -300 1 2 0 6 

301-400 0 5 2 0 

401-500 6 9 0 19 

501 -600 0 0 0 0 

601-700 0 1 13 0 

701 -800 0 0 0 8 

801 -900 0 0 0 0 

901 - 981 0 3 9 0 

Total 12 29 24 57 

. .. ___ 

...... .- 

22 

2 

7 

2 

3 

6 

0 

0 

0 

0 

42 

26 1 9  

0 0 

0 5 

0 0 

5 10 

0 0 

0 0 

0 0 

0 0 

0 0 

31 34 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

11 

105 

2 

21 

9 

52 

6 

1 4  

8 

0 

23 

240 
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800 ( n  = 8) .  There 
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2 7 ) .  Sections o f  the r ive r  which were sampled i n -  

101-200 ( n  = 21, ORM 501-600 ( n  = 61, and ORM 701- 

were no larval f i sh  col lect ions reported between 

ORM 801 and 900 (Table 2 7 ) .  

Temporal _- dist r ibut ions o f  f i s h  larvae and eggs 

All o f  the collections we considered were made between the months 

Although the number of location/ of March and September o f  each year. 

author sources is  low ( 4 )  f o r  March, no eggs o r  larvae were reported i n  

t h i s  month (Table 28). 

i n  the m o n t h  o f  April, although mean densities of b o t h  were low (1.85 

and 0.17/100 m 3 ;  Table 2 7 ) .  S t i z o s t e d i o ~  larvae were the most abundant 

t a x a  i n  Apr i l  (0.34/100 n3) followed by catostomids (0.28/100 m3), clu- 

peids (0.19/100 m3), and Momstoma (0.17/100 m3) e 

Larval f i s h  and eggs f i r s t  appeared i n  the r ive r  

The calculated peak abundance of a71 larval f ishes  combined occurred 

However, this i s  misleading because o f  i n  May (374.13/100 m3; Table 28). 

the b i a s  introduced t o  the overall t o t a l s  by the large number o f  samples 

collected i n  May ( n  = 14) i n  the lower 81 miles of  the r ive r ,  where larvae 

were so abundant. 

81 miles o f  the r ive r ,  and thus the combined numbers f o r  the 14 May samples 

Only two samples were collected i n  June i n  the lower 

overwhelmed the combined June numbers i n  the overall analysis. When den- 

s i  t i e s  f r o m  a1 1 species combined were calculated separately f o r  each t h i r d  

o f  the r ive r  (ORM 0-330; 331-660, and 661-981) mean densities were always 

slightly higher in June than i n  May (Table  2 9 ) .  We calculated s tudent 's  

t values t o  compare the mean densi t ies  in each t.hird of the river separ- 

a t e ly  during the months of peak density (May and June) and found tha t  

mean densi t ies  increased s ignif icant ly  (-05 l eve l )  o r  highly s ign i f i -  

cantly ( . 0 1  leve l}  from the upper ( 2  = 8.96 and 20.55 i n  May and June) 
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Table 28. Mean densi t ies  ( # / l o 0  m 3 )  of larval f i s h  and f i s h  eggs reported 

i n  t h e  nionths of March-September (1973-80) throughout the r iver .  Totals 

a re  i one standard e r ror .  
-___ - _ _  

I tern Month . ~ - _  

March April May June July Aug Sept 

PoZyodon spathula 
Lepisos Leus 
Clupeidae 
IiiOdUfl 

E.502- 
Cypi-inifowriles 
Cyprinidae 

Cyprinus caqvio 

Piniepho Zes 
Catostomidac 
Carpi odes --le t iobus 
I4oxos toina 

Ic tal  uridae 
Morone 
Cen t ra  r c h i d a e 

Le pomis 
it:icropt e m s  
Pornoxis 

Etheos to r r id t~ r~a~  
Perca fZave.7 cens 
St izostedion 

Ap  lodivotus  giwzniens 
Unidentified larvae 

Not r opi s 

Perci dac 

Total ( a l l  l a rvae)  

No. o f  Locati on /Month /  
Author  sources summed 

<.01 
.04 

.19 355.02 75.29 
.09 . iu 
.01 
.03 .43 

.01 10.59 9.54 
< .01  3.47 . '10 

.03 3.07 6.13 
.06 .05 

.28 10.10 .38 
* 74 .02 

. 1 7  .16  <.01 
.04 

.04 2.27 .05 
.08 .17 
- 0 3  .24 

. O l  
-25 .04 
-03  c.01 

-01 .21  .17 
. O l  .01 . O l  
.34 1.64 < . 0 1  
.01 .75 2.97 
-13 5.96 16-29 

0 1.85+ 3 7 4 . 1 3 ~  167.24k 
. 71  107.13 67.22 

0 .17 3.36 8.76 

6 41 61 53 

. O l  
4.73 .05 .05 

.01 
4.10 .13 1.82 
.20 

1.59  .18 
.07 <.01 
.02 .02 

<.01 

.01  .01 

.01 <.01 

.02 .02 

.12 <.01 C.01 
< .01  
.01 .04 

<.01 
.03 
.02 <.01 

2.10 .12 0.20 
2 . 2 8  .13 

29.38k 2.212 2-22? 
4.92 .62 1.86 

8.52 1.07 .02 

40 30 5 
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Table 29 .  Mean densities of a l l  'larval f i s h e s  

m i d d l e ,  and lower  t h i r  

months of Play and June 

t o  corripare d i f f e r e n c e s  

P ARW4 E? E R 

s of t h e  Ohio R i v e r  d u r  

f 1973-80). S t u d e n t  Is t 

between mean dens i t i  es ~ 

combined i n  the upper, 

ng t h e  peak spawning 

values were cdlcuiated 

. .____cx.__. __ . ...... ........... -l__ ...... - ...... 1_ I_ I-_.I_ 

OHIO R I V E R  MILES ..... ...... 
0-330 3 3 0 - 6 6 0 -. . 660- 98 1 

June May ,lune May Flay 

I 

x (Dens i ty  #/ I00  m 3 )  

N 

5.19" 

8-96 

29 

20.69 

t values  

..... Coixiiri son 

0-330 V S .  330-660 

0-330 V S .  666-981 

330-660 VS. 660-9131 

....... .I_--_-. ....... 

20.55 105.13 112.40 1305.04 

3 1 16 id 1.6 4 4 r  

29.50 72.53 205 47 1.238.85 1054 ~ 18 

- t 
!+lay Jut! - - _  

G.72** 2 . 4 6 k  

5.69** 9.03** 

3.87"" 5.78*x 

* - S i g n i f i c a n t  d i f f e rence  a t  the .05 l eve l .  
** - S i g n i f i c a n t  d i f f e r e n c e  a t  t he  "01  leve l ,  

........... . -.-.- ....______.-.I._.__.._.1_, ......... 



194 

to  the middle th i rd  (x =I 105.13 and 112.40 i n  May and June) and again 

from the middle to  the lower third (x := 1305.04 and 1550.8 i n  May and 

June; Table 29)  .. 
followed in abundance by cyprinids and catostolnids w i t h  about 3;; each. 

Cluepids made up approximately 85% of the t o t a l ,  

The mean density o f  a l l  larval f i s h  combined was 167.2/100 m 3  i n  

June. 

f i shes .  A few late-spawning species reached t h e i r  peak densi t ies  in June 

( i  . e .  Lepisosteus, I c t a lu r ids ,  L e p m i s ,  and ;$lodinotus p,mniens; Table 

2 8 ) .  The apparent increase i n  Iv’otmpis densi t ies  probably resulted f r o m  

the a b i l i t y  of investigators t o  identify larger  larvae in  June t o  genus, 

whereas in May these sanie, younger larvae would have been identi-fied only 

t o  the family level.  

Clupeids , cyprinids , and catostomi d s  were again the most abundant 

The mean density o f  a l l  larval f i shes  combingd declined markedly i n  

July (29.35/100 m 3 ) ,  August  (2.21/100 m 3 ) ,  and September (2.22/100 m 3 ) .  

Clupeids and cyprinids were the two rriost abundant taxa i n  July,  b u t  the 

earl ier-spawning catostomids were displaced from th i rd  p o s i - t i o n  by t h @  

freshwater drum, whose density in July (2.10/100 m 3 )  was about equal t o  

their peak density (2.97/100 m 3 )  in June. 

The r e l a t ive ly  low mean monthly densi t ies  of a l l  f i s h  eggs combined 

(peak density of 8.76/100 rn3 i n  June) probably r e f l ec t s  the f a c t  t ha t  

most f i s h  eggs a re  placed i n  re la t ively protected areas where they adhere 

t o  the substratum. 

a t ru ly  pelagic egg in the Ohio River. 

I t  seems l ikely t h a t  only the .freshwater drum spawn 

We a lso  compared mean larval f i s h  densities. ( a l l  species combined) 

between each year (1973-80). 

the uneven distributiori of sampling e f fo r t s  along the r iver  and i n  various 

months w i t h i n  the  different  years (Table 30) .  

This comparison was d i f f i c u l t  because of 

For example, there were no 
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usable sainples reported below ORM 661 in 1973 o r  1977-79, and the range 

o f  samples available w i t h i n  each year varied from 0-26 (Table 3 0 ) -  The 

effects  on var iab i l i ty  are obvious when one considers the large standard 

deviations presented in Table 29, 

Distribution o f  larval f ishes  and eggs along -. the __.._....__I Ohio River 

We grouped the mean-monthly/author/location densi t ies  in 100-mile 

sections of the r iver  i n  order to  examine dis t r ibut ion along the Ohio 

River mainstem. 

season (Apri 1 -July) fo r  t h i s  analysis t o  avoid obscuring any trends 

with the large nurnker o f  samples taken in March, August, and September 

which contained few o r  no larvae. Most o f  the  collections taken in 

August and September were made in the upper 100 miles of the r iver ,  and 

t he i r  inclusion in the d a t a  base would have resulted in underestimates 

of densit ies in t h a t  region, when compared t o  the lower r iver .  

Table 31 presents the mean densi t ies  of each o f  the 24 taxa  into 

~ - . - . . ~ - - . - - . . . . . _ _ _ I . . ~ . _ ~ . ~ . _ ~  

We used only samples taken within the peak spawning 

which larval f i s h  were grouped. 

the tremendous increase in the density of larval f i s h  w i t h  increasing 

distance below Pittsburgh. 

the r iver  was j u s t  9 .67  larvae/100 m3. 

s i t i e s  of a1 1 1 arva combined increased approximately 10 tiroes from 

55.56-77.34/100 m 3 ,  and between ORM 700 and 981 densi t ies  increased by 

another order of magnitude to  686.80-1152.99/100 m 3  (Table 31 and Figure 

The roost s t r iking trend i n  the data i s  

'The mean density i n  the f i r s t  100 miles of 

Between ORM 300 and 700 the den- 

7 )  - 
The mean densi t ies  of a l l  species combined over the peak spawning 

season (April-July) Were compared between each 100-mile section o f  the 

r iver  by t t e s t s  ( T a b l e  32 ) .  

thc river (9.67/100 m 3 )  was signif icant ly  lower (.01 l eve l )  t h a n  densi t ies  

The mean density in the upper 100 miles o f  



Table 31. 

Only samples t a k e n  b e t w e e u  April and July o f  each year w2fe  included in the  anaiys is .  

Mean dens i t ies  (#/I00 m 3 )  o f  l a r v a ?  f i s h e s  and f ish eggs reported in 100-mile S f c i ~ m s  of the Ohia  River between 1973 and  1980. 

Dhi c River ! I t s  Overall Mean ____ 
I tern 0-100 101-200 201-300 301-400 T01-500 501-600 601-700 701-800 8 0 1 m  901-981 Densit ies 

PolyoJon spu thx la  
Lepisosteus 
C i  upei dae 
Hiodon 
Esox 
Cypriniformes 
Cyp r  i n i dae 

Cflrinus c q i o  
hi3 tropis 
E ' i I M p h k , .  

Catos t o m i  3ae 
Carpiade!es- I C :  i d u s  
Mmrstom 

i c t a l  uri dae 
Mcrmc 
Centra rc  h 1 dae 

h%crvpt<>rus 
POTOCC~. c 

Etheostomati nae 
?ere0 fhavescens 
Stizostedion 

A? lodinotts grunniens 
Unidenti f l e d  1 arvae 

Total ( a l l  l a r v a e )  

LePSmiS 

Perci dae 

No. o f  t o c a t i  on/Month/  
Author Sources s m e d  

0.51 

6.28  
0.32 
l .00 
0. I8 
0.03 
0.0: 

0.0% 
4.C.l 
0.04 
0.09 

co.01 
J 07, 
0.0i  
0 .32  
0.05 
0,78 

-0.01 
0 .41  
9.671 
1.82 
3.90 

86 

0.25 

0.15 

13.19 

0.15 

0.655 
.45  

0.60 

2 

0 .25 
2 . 4 4  25.55 

1.75 25.13 
1.14 9.60 
0 .51  0 .62  

0 .54  0.69 

0.c2 
0.19 
<0.0! 

3.91 0.04 

0.08 
0.01 
0.03 
0.03 
0.24 0.04 

26.561 61 .93 t  

3.30 0-40 
8.87 30.0 

17 6 

co. 01 
21.22 

2.44 
0.55  
8.39 

0 .46  

< o s  01 
0.04 
0,10 
0.u1 

3.04 

0.01 

0.13 
1 - 8 3  

77.34' 
2 4 . 0 9  

0.85 

38 

co.01 

6.33 
0.13 

0.05 
2.33 

33.19 
0.03  
0.01. 

10.25 
3.75 

0.50 
0.03 
0.16 
0.01 

0.48 

0.56 
0.48 

5 8 . 2 S C  
48.63 
14.68 

4 

0.01 
5*53 

31 53 
6 . 9 2  

0.01 
0.13 
0 .10  
0.02 

0.06 
6.13 
6.14 

5 6 . 5 6 +  
21.08 
39.13 

12 

209.91 
.13  
.10 

17.46 
.24 
.04 

.10 

.04 

.03  

.11 

" 03 
13.66 

102.30 
686.80i: 
372.22 

1.93 

8 

0.02 
1073.23 

0.23 

1.15 
5.00 
1 .17  
.16 

29.00 
<.01 

6.46 
.18 
.44 
IO5  
. 6 3  
.Ol 
.15 

3.27 
3.69 
9.74 

2152.99+ 
278 .16  

4.11 

0 

<o. 01 
0.03 

149.41 
.05 
e 01 
.13 

9.96 
2.50 
4 . 8 8  

.02 
w 

3.44 UJ 1.14 -4 
0.47 
0.01 
0.79 
0.07 
0.10 

.01 
0. 10 

c0.01 
0.12 
0.01 
0.54 
2.68 

13.41 
236.75 

7.55 

19 
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100 5 0 0  9 0 0  

Figure 7. Mean densities (log,, No./100 til3) o f  all larval f i s h e s  coin- 
b i n d  (solid circles and line), larval clupeids (open circles and solid 
line), and larval cyprinids (dashed line) in 100-mile sections o f  the 
Ohio River dur ing  t h e  peak spawning months (April -July) o f  1973-80. 



of a l l  l a r v a l  f i s h  specses cornbined (April-July) i n  100-rnile sections o f  the Ohio River. 
.-- ________ -~ 

I 

Ohio R i v e r  
Mi 1 es 

Ohio River Miles 
105-200 200-300 300-400 400-500 500-600 600-750 700-800 800-900 900-981 
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L 

0.25  0.46 -3.55** 
40 48 44 

14 10 0.04 -1.16 I 

-3.11** 
29 
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B -2.10" 

18 I 
I 

-0.94 E 
( 2 5 )  

* - Significantly d i f fe ren t  a t  the .05 level .  
** - Significantly d i f fe ren t  a t  t h e  .01 level.  
0 = 
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a t  a l l  100-mile sections downstream except f o r  the 100-200 mile s t r e t ch  

adjacent t o  it. 

from tha t  of any othcr s t r e t ch  of the r ive r ,  proba.bly because 0.f the very 

small sample s i z e  ( n  ::: 2 ) .  

m 3 )  was s ignif icant ly  higher ( . O s  Icvel)  than densi t ies  upstream between 

ORM 0-100, 200-300, 400-500, and 600-700. 

900 and 981 (1152.9/100 m ) was signif icant ly  greater  (.Ol l eve l )  thati  

densi t i e s  between ORM 0-100, 200-30O, 400-500, and 600-700 upstream (Tab1 e 

32 ) .  

The density a t  100-200 miles d i d  n o t  d i f f e r  s ignif icant ly  

The densi-ty between ORM 700 and 800 (586.8/100 

The mean density between OW4 

Cyprinids were the most abundant larvae i n  the uppermost 200 miles of  

t h e  r ive r ,  followed by percids (da r t e r s  and sauger-walleye), and clupeids. 

Only two samples were available between ORM 100 and 200 (Table 31) and the 

scanty r e su l t s  do n o t  provide much information an r e l a t ive  abundances. 

Between ORM 200 and 700 the clupeids and cyprinids were roughly equal in 

density (Figure 7 ) ,  b u t  below ORM 700, the tremendous increase in to ta l  

larval f i s h  density was due  almost ent-irely t o  increases in the clupeidae. 

I t  was also below ORM 700 t h a t  the threadfin shad became re l a t ive ly  abun- 

dant i n  the Ohio River. 

dant in the middle and lower reaches of the r ive r  than in the upper were 

the catostomids, the freshwater drum, and the temperate basses (Morone; 

Two other taxa which were considerably more abun- 

Table 31). 

When the 

the s ix  faiiiil 

s i  t i e s  were: 

e n t i r e  data s e t  f r v m  a l l  years and l o c a l i t i e s  were averaged, 

os of larva f i s h  exhibiting the greatest  overall mean den- 

Clupeidae (149.41/100 m 3 ) ,  Cyprinidae (17.36/100 m 3 ) ,  Cato- 

stomidae (5.00/100 m 3 ) ,  Sciaenidae (2.68/100 m 3 ) ,  Percichthyidae (0.79/100 

m 3 ) ,  and Percidae (0.68/100 m3) (Table 31) .  

We also calculated the mean densi t ies  o f  a l l  larval f i s h  combined 
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i n  the upper, middle, arid lower reaches of the r iver  in each o f  the 

years 1973-80 and plotted the resul ts  in Figure 8. 

indicates t h e  large increase i n  density from upper t o  lower th i rds  

of the river.  In addition, t h i s  f igure indicates t h a t  densi t ies  o f  

larval f i s h  may have peaked i n  t h e  upper t w o - t h i r d s  o f  the r iver  i n  

This f igure a l s o  

1976. 

t o  year in the upper and middle thirds  of the r ive r ,  trends i n  t h e  

lower th i rd  are d i f f i c u l t  t o  discern because no samples were avdilable 

in 1973, and 1977-79. 

Although there i s  a f a i r l y  good agreement in trends from yea r  
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Figure 8. Mean densi t ies  ( log lo  No./100 i n 3 >  o f  a l l  l a r v a l  f ishes  com- 
b i n e d  in t h e  u p p e r  (ORM 0-330, dashed line), rniddle  ( O R M  331-660, o p e n  
c i r c l e s  and solid l i n e ) ,  and lower (ORM 661-981, sol id  c i r c l e s  and 
line) Ohio R i v e r  during t h e  peak s p a w n i n g  months (Apr i l - Ju ly  of 1973-80. 
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DISTRIBUTIONAL CHECK-LIST OF O H I O  RIVER FISHES 

In preparinq a check-list  of f ishes  of the Ohio River one must 

begin by defining the extent o f  the r iver .  

b u r g h  (QRM 0) and ends a t  Cairo, I l l i n o i s  (QRM 981). The major habi- 

t a t  types available t o  f ishes  i n  the r iver  are:  1) the main channel; 

2 )  the main channel border ( t h e  region between the main channel and 

the b a n k ) ;  3 )  the shore-debris zone; 4 )  t a i l  waters; 5 )  s ide channels; 

6 )  ernbdyments and sloughs; and f i n a l l y ,  7 )  mouths of t r ibutary streams. 

The r jver  begins a t  P i t t s -  

Our problem, then, was t o  define the physical l imi t s  of the Ohio 

River. 

areas which were d i rec t ly  connected t o  the  r iver ,  o r  which owed t h e i r  

existence t o  a d i r e c t ,  periodic connection t o  the r iver .  Therefore, 

fishes collected in habitat  types 1 t o  5 above were obviously con- 

sidered t o  have been collected in the Ohio River. 

We chose t o  include only those collections which were made from 

Embayments, which are formed over  the channels and floodplains of 

small t r i b u t a r y  streams by the navigation dams, a re  most common i n  the 

area between ORM 530 and 100. They are  permanently connected t o  the 

river channel, and usually contain f ishes  typical o f  the large r iver  
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fauna, as well as large and important yaniefish populations ( i  .e .  , large- 

m o u t h  bass and other sunfishes).  

ments as extensions of backwater r ive r  areas;  

has not a.f-Fect,ed the dis t r ibut ion maps s ignif icant ly  because the ernbay- 

nients usually contain few species not already present -in the riiafn channel , 
and there has been relat ively l i t t l e  collecting eff0r. t  expended i n  the  

ernbaymenix, Oxbows, flooded meander charirlel s , and floodplain depression 

lakes, w h i c h  a r e  most common along the lower 200 miles of the r ive r ,  were 

no t  considered t o  be pari  o f  tiit3 r ive r ,  and f ish collections from them 

were n o t  included i n  preparing the dis t r ibut ion maps. These na tura l  , 

floodplain lakes a re  occasionally, o r  even regularly, connected t o  the 

r iver  a t  flood stages,  and they do usually contain f i shes  charac te r i s t ic  

of 1 arge ri wrs  , i .e .  , hr i f fa lo ,  gizzard shad a 1 ongnose ga r ,  carpsuckers 

paddlefish, emerald shiner,  and freshwater d r u m .  However, they a l s o  con- 

t a i n  an assemblage of f i s h  species u n i q u e  t o  the heavily-vegetated, c l ea r ,  

standing-water slough environment, i .ea, bowfin, spotted gar,  pickerels,  

cypress m i n n o w ,  spotted sunfish, arid the cypress dar te r .  Some of  these 

a re  ra re ly ,  i f  ever, seen i n  the r i v e r  i t s e l f .  

Therefore, we have considered embay- 

In r e a l i t y  t h i s  inclusion 

Creek rnouths present a par t icular ly  di.fficu1 t problem. When the  

lower reaches o f  a small t r ibutary have an appreciable gradient the de- 

l ineation between the t r ibutary and the Ohio River caii be d i s t i n c t ,  and 

col lections made in the t r ibutary within even a f e w  meters of the r iver  

often yield species typical o f  small streams ( i  . e . ,  central stoneroller,  

rosefin shiner,  and  rainbow d a r t e r ) .  In t h i s  s i tua t ion ,  when t h e  t r i b u -  

t a ry ,  though small , has an appreciable current a t  i t s  mouth, i t  i s  easy 

,to draw an imaginary l i ne  across the niaiith and n o t  consider specimens 

collected i n  t h e  t r ibutary as Ohio River f i shes .  However, when the lower 
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reaches o f  a small t r ibutary stream possess l i t t l e  gradient a t  l o w  water 

stages arid none a t  normal o r  higher r iver  stages,  the flooded creek 

mouth i s  d i f f i c u l t  t o  distinguish from the r iver ,  and the f i s h e s  present 

are usually typical l a rge - r ive r  forms. In the ORSANCO (1962)  study, t h i s  

problem was resolved by considering t h a t  the Ohio  River extended u p  each 

f l o o d e d  creek rnouth t o  the extent o f  slackwater, o r  unt i l  a def in i te  cur- 

rent cwuld be detected. Phis sometl’mcs meant t h a t  200-3i)O nietcrs of 

flooded stream channel was sampled, with che resuIt t h a t  many small-stream 

species were included in t h d t  rcport [i a ~ .  a Uzc~u% minnow,  hornyhead chub, 

ribbon shiner ,  whitetail shiner ( P J Q I Y Y  

(Noiropi,; m i Z i c x c ) ,  slender madtom ( ~ “ ~ a t u s ~ u s  ~ ~ r i i , i > i )  

.i’ g a Z c ~ ~ : u r ~ ~ s )  , pugno;e r r i i  nnow 

slough dar ter  ( i : t h w -  

report we adopted the conservative pocition o f  omitting a1 1 t r ibutary 

records. 

Uetemining the actual species of each f i s h  reported from the r iver  

a l s o  presented some problems. For b o t h  s c i e n t i f i c  arid conmon names we 

adopted the usage suggested by Robins e t  a l .  (1980). In  many C ~ I S C S ,  speci- 

mens have been reported (par t icu lar ly  i n  the l a s t  decade) which a re  outside 

of t h c  known range of t h e  species. In sotile C ~ S ~ S  the identification o f  t h e  

specimen hae a1 ready been quest ioricd by subsequent au thors .  

have the resource5 t o  check a l l  rriwswm specimens nor t o  even ascertain i f  

voucher specimens were d v a i  a b l e  fo r  the rnany assessment reports issued in 

the Idst decade. Therefore wc sirriply repedtcd m c h  citair’or; as  we f o u n d  

i t .  I n  t h m e  cases where the  record i s  d o u b t f u l  or unusual we have occa- 

sionally offered an opinion and hdve always tried t o  identify such soi-irLes 

fu l ly  so  t h a t  others may pursue cases o f  s p e c i a l  in-cerest. 

Ne d i d  n o t  

The  d a t d  base  from wtiich we extracted f i sh  records consisted o f  196 
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separate publications: 

period 1920-1969, and 115 provided records fo r  19’70-83- Some use was 

a l s o  made of unpublished data from a number o f  agencies and industr ies ,  

personal accounts, and museuin specimens (see previous sect ion) .  The 

scattered records of Rafinesqire were considered t o  be a single publica- 

t ion (Ichthyologia Ohiensis, 1820b). 

42 were from the period 1817-1919, 39 from the 

Distribution maps are presented fo r  each species which has been re- 

ported from two or more locations on the r iver .  

butional d a t a  we recorded a?  1 specimens examined and 1 i terature  reports 

verified within each calendar year and t o  the nearest r iver  mile. 

drafting the maps we f o u n d  t h a t  the scale employed made i t  d i f f i c u l t  f o r  

us to  render d i s t inc t ly ,  records a t  adjacent r iver  miles. Hence, records 

a t  adjacent r iver  miles have, in some cases, been merged into one p o i n t .  

I n  compiling the d i s t r i -  

I n  

Three symbols are  used on the maps. The large open c i rc les  repre- 

sent collections made befilre 1920. 

collections made frcm 1920 t o  1969, while the small sol id  c i r c l e s  repre- 

sent collections from 1970 t o  1983, inclusive. 

The smal l e r  open c i r c l e s  represent 

The earliest. comprehensive works on f ishes  of the Ohio River b a s i n  

were typically reported as  the fishes of various s t a t e s  ( i . e . ,  Indiana - 

Jordan 1878, 1891, and Eigenmann and Beeson 1893; I l l i no i s  - Forties and 

Richardson 1920; Ohio - Kirtland 1838-1847 se r i e s ,  and Jordan 1882; West 

Virginia - Goldsborough and Clark 1908; and Pennsylvania - Cope 1881, 

and Bean 1892). In these early s t a t e  works collection s i t e s  were rarely 

described in d e t a i l .  I n  many cases there are statements made indicating 

t h a t  a par t icular  species i s  f o u n d  “ i n  the Ohio River’ o f  a par t icular  

s t a t e .  On the dis t r ibut ion maps we have included these somewhat nebulous 

reports by placing the appropriate symbol immediately beneath the name o f  
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the s t a t e .  

loca l i ty  given i s  simply " . . . i n  the Ohio River . . . . ' I  o r  "...in the Ohio 

River as f a r  as Pittsburgh.. . . ' I !  

been included by placing the appropriate symbol beneath the name of Ken- 

tucky. 

I n  some ear ly  reports ( i  .e .  the works of Rafinesque) the 

Reports of t h i s  broad nature have 

Annotated List  Of SPecies Reported From The Ohio River 

This l i s t  includes 154 species dis t r ibuted in 61 genera and 24 fami- 

These species have been reported from the Ohio River (by our def i -  l ies .  

n i t ion)  o r  have been captured and/or examined in museums by us. Follow- 

i n g  the annotated l i s t  we have l i s t e d  51 additional species which have 

been reported in t r ibu tary  streams near the O h i o  River and which might 

occur as s t rays  i n  the Ohio River. 

Pet roniy z o n t i  d ae 

LdLtkyoniyzo-Pr b d ~ Z l i w n  (Jordan) Figure 9. The Louisville record 

i s  f rom Call  (1896).  

( 1 9 6 2 ) ,  and QRSANCO (1981). 

1. raztcxizeus. 

The other records are f rom Trautman (1957) ,  ORSANCQ 

The Ohio lamprey i s  easi ly  confused with 

Eurr (1380) suggests a division between the twa species 

based solely on geography, with I. h&?ZZiwn being i n  the upper-middle Ohio 

K i v u r ,  and I. cactm2:neus i n  the lower Ohio River, Smith (1979) reports 

1. bdellium as  extinct i n  I l l i n o i s .  

1Ch&h2~0,7ry::On cnstimcus Gi ra rd .  Figure 10. The older records o f  the 

chestnut laniprey in the lower r iver  are  from the 1950's (S tar re t  e t  a l .  

1960, Page 1980) .  

record a t  ORM 15 ( E q u i t a b l e  Environnierital Health, Inc. 197CJb) i s  outside 

the reported range o f  I. cuslarreus (Lee e t  a l .  19130) and may be i. bde?,Z&m. 

The recent (1974-76) record i s  i n  TVA ( 1 9 7 6 ) .  The 
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ichthyorqzon unicuspis t h h h s  and Traulmdn. Figure 11. Occasinn- 

a l l y  f o u n d  between ORM 260 and the mouth. 

lectcd in the McAlpine Lock ( O R M  604) chamber sampling of September 7 4 ,  

1981. 

in the past decade. 

A single  specimen was col -  

These has been no evident change i n  s i l v e r  larnprpy clistribiition 

- 
Lmnpe6m m p j p t e r a  (Abbolt). Type loca l i t y :  Ohio River. Ihe type 

loca l i t y  i s  ORM 216 before 1860. 

since. The least brook lamprey i s  common in small streams t r ibutary t o  

ttie Ohio River, par t icular ly  i n  the  upper reaches. 

No specimcns repartcc-l from the r ive r  

Lan-petra appendix ( DeKay) . Figure 12. Rati nesqiue (1820b) reported 
- i t  (as Petrornyzon nigmm) "..:Found as h i g h  as  Pi t tsburgh- ' '  

record a t  ORM 350 i s  from Kulik and  Gammon (1978) .  

lamprey i s  occasional i n  siulail t r ibutary streams a l l  a l o n g  t h e  Ohio River. 

\he  recent 

'The (American brook 

Aci penseri dae 

Acipenser fulvescens R a f  i nesque. Figure 13 Once abundant thraugh- 

o u t  the r ive r ,  no specimeiis o f  t h i s  large f i s h  have been reported f o r  

over 30 years. A ? l  o f  the records between 1920 and 1950 a re  Srom Traut- 

rridri (1957)  a n d  many are  based upon verbal accounts o f  fishermen. No 

lake sturgeon were collected during the ORSANCO (1962) study, and i t  sfems 

l ikely tha t  the species only ex i s t s  as an occasional s t r ay ,  i f  a t  a l l ,  i n  

t h e  Ohio River O F  today. Occasional specimens have been taken in the Cum- 

b e r l a n d  River i n  1954 (Clay 1975) and the Mississippi River of I l l i n o i s  

i n  1966 (Sini t h  1979) .  lrautinari (1981) has reported a second-hand abserva-  

t i o n  of a fisherman catching a large sturgeon near ORM 488 in 1971, but  

t h e  va l id i ty  o f  t h i s  report must be doubted. I lhis f i s h  was t ru ly  migratory, 
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swirminq far  u p  small t r i b u t a r i e s  t o  spawn. Trautman (1937) has des- 

cribed the decline of t h e  sturgeon f ishery i n  the Ohio and a t t r i b u t e d  

i t  t o  d combinat ion of o v e r f i s h i n q  on a long-lived, I a t w n a t u r i n q  species, 

reduction o f  molluscan foods through siltdtion, arid obs t ruc t ion  of spawn- 

i n g  migra t ion  by dams on both the Ohio River cind i t s  tr ibutCiries.  T i .  i s  

lisLcd as  a threatened spec ie5  by Deacon e t  a l ,  (1979) .  

SCa~3idr.h~nctzus pZatorywhus (Rafinesque) - Type 1 oca1 i ty :  Oh i o  

Rive r .  F i g u r e  14. Like. t h e  'lake sturgeon t he  shovelnose decl iraed 

dramatically i n  numbers between 1900 and 1950. 

OKP1 973) was taken in the extensive samplings i n  1957-59 reported on i n  

ORSXNCO (1962) a1 t h o u g h  Charles (1962) [presented reports o f  comiwrcial 

fisherman catching sturgeon (presuinably shovelnose s t u r g e o n  based i r p o r i  

t h e i r  snia11 s i z e )  betweeri O R I l  317-535 (1 specinien), QRPl 535-742 (1 speci-  

inen), and  ORM 742-981 (84 specimens) in 1958 ant! 1959) .  

f i ve  reports 

Inw. (1976) a t  ORPI 952; Pixon et. 31- (1980) a t  an unspecified l o c a t i o n  be- 

tween ORM 246 and 776. l ;  Cicerello (1931) a t  ORM 806; arid N e f f  e t  a l "  

(19171) a t  GRM 963 and !173J. 

nose sturgeon auu l t s  collected a t  the F a l l s  of t h e  Ohio (OKi ' l  604.6). 

f-ish were trapped i n  i so l a t ed  pools f d l o w i n g  a sudden lowering o f  the gates 

a t  IdcAlgine Darn, Srni-Li-i (1979)  notes  t h e  decline o f  the shovelnose sturqenn 

i n  the Mississippi River near the Ohio  m o u t h ,  and n ie r i t ions  t h a t  -it seem t n  

be more abundant i n  t h e  W a b a s h  Rivet- than  iii the Ohio.  Thr shovelnose s tur-  

g e m  was not an i m p o r t a n t  coimierc.ia1 species, herice i t s  decl .ine i n  abundance  

must have been d u e  t o  changes i t ;  -ti-re river environment. !lo extensive spawri- 

i n q  irliqrations have been i.eport:ed f o r  t h i s  s p e c i e s ,  indicdting t h a t  si.1 t a -  

t i o n  o f  food supplies and/or spawri-inn s u b s t r a t e s  in t h e  r . i v e r  rimy have 

reduced i t s  numbers. The existence o f  t h e  reimi.int shovelnose s t u r q e o n  

Only orte specimen ( a t  

O n l y  an  addiYional 

a1 1 bel ow O R I l  1 7 5 ,  have appeared 5 i rice 1970 [El ect.ric Energy 

In J u l ) ~  of 1983, T (WDP) examined two  shovel- 

These 
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population O F  the lower Ohio River i s ,  in our o p i n i o n ,  seriously th rea t .  

ened. 

Pol yodonti dae 

PoZ~odon spathula (Nalbaum) .  Figure 15. Originally -found from the 

mouth t o  a t  l e a s t  ORM 95, t h e  paddlefish has n o t  been reported above 

ORM 429 since 1970. 

abundamt in  the "lower O h i o  River of O h i o . "  

which often becomes abundant i n  large irnpoundinents, the paddlefish may 

actual ly  prefer the pool habitat; created above the navigation dams. The 

downstream s h i f t  in  .tile population may be t h e  resu l t  of pollution in the 

upper river and the inab i l i t y  of adul t  paddlefish t o  swim upstream l o n g  

distances against  the swif t  currents present when the movable dams are 

raised c lear  of the darn s i l l  a t  high water levels .  Reproduction cer ta inly 

has occurred i n  the upper portion of i t s  range i n  the 1970's since we cap- 

t u r e d  a 'larval paddlefish in 1977 a t  ORM 571 (Clark 1979). Deacon e t  a l .  

(1979) assigned t he  paddlefish "special concern" s t a tus  in the belief 

t h a t  re la t ive ly  minor disturbances t o  i t s  large river habitat  cotild move 

i t  t o  endangered s t a t u s .  

Jordan (1882) noted t h a t  the paddlefish cvas more 

Being a large planktivore, 

L e p i  sostei  dae 

Lep;sosteus oculaius (Winchell). Figure 16. The spotted gar was 

probably not distinguished from the shortnose cjar by many workers o f  t h e  

l a s t  century. Smith (1979) reports t h a t  some spotted gar are  present i n  

existing collections made by Forbes and Richardson although t h e i r  1920 

publication does n o t  l i s t  L. ocuZaius. T h e  f i r s t  records of t h i s  f i s h  

i n  the Ohio River were those presented in ORSANCO (1962) f o r  1957-58 

collections a t  ORM 451, 633, and 810 t o  939. Since 1970 the spotted g a r  
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has n o t  been taken above ORM 846. The one record f o r  QRM 451 in 1958 may 

represent a s t r ay  individual, o r  this  species may have actually retreated 

downstream over the past 30 years.  

Lepisosteus o s s e w  ( L . ) .  Figure 17. The longnose gar i s  the most 

common gar in  the Ohio River. I t  was, apparently, common throughout the 

length o f  the r ive r  before 1920, was reduced i n  numbers i n  the upper 150 

miles of the r ive r  by 1950-70, and has returned t o  the upper 150 miles 

since 1970 as water qual i ty  improved between P i t t s b u r g h  and the Muskingun1 

K i  ver. 

J L ? ~ ~ ' . W S ~ ~ ~ L L S  platostomus Rafi nesque. Type 1 oca1 i ty : Ohi u River. 

Rafinesque (1820b) reported the shortnose g a r  i n  the  Ohio Figure 18. 

River as f a r  as  Pittsburgh. Osburn (1901) reported the species a t  OW1 

326. Trautman (1957) recorded verbal accounts o f  specimens which had 

been reported t o  h i m  i n  the Cincinnati area (record on map) and between 

ORM 50 and 250, before 1930. 

were taken above Louisville (ORM 605). 

In the 1962 ORSANCO study no shortnose g a r  

In a somewhat surprising reswr- 

gence, shortnose gar have apparently become more abundant and widespread 

in the upper. Ohio River since 1970, w i t h  records a t  ORM 508 (Zook 1970) ;  

OKM 494 (WAPORA 1976a) ; ORM 436, 406, and 328 ( Kul  i k and Gammon 1978) ; 

ORM 395 (U.  S. Army Corps of Engineers 1978d); and ORM 161 (Monongahela 

Power & L i g h t  Co. 1976) .  

Lcpisoctcu.~ spuluZn Lacepede. F i  yure 19. Raf i nesque ( 1820b) re- 

ported the a l l i g a t o r  gar in the "lower par ts  o f  the  Ohio." He also re- 

ported Audubon's ora l  account o f  a large ga r ,  presuniably t h i s  species, 

seen near Henderson, KY ( the  ORM 804 record). Kirtland ( l844a)  reported 

a specimen from the Cincinnati area (record a t  ORM 473) as well as a. 
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specimen taken somewhere above Cincinnati. Trautman (1957) re la ted oral  

reports o f  specimens before 1915 a t  ORM 472; in 1928 a t  ORM 486; and i n  

1946 a t  OR11 424; which we have not plot ted i n  Figure 11. 

reports a photograph i n  the  I l l i n o i s  Natural History Survey o f  dn a l l i -  

gator gar  from the moluth of  the Ohio River (record a t  ORM 981). 

(1973) presents the only records sincz 1946. He found 20 small specimens 

a t  ORM 946 between 19/4 and 1976. The a l l i g a t o r  gar ,  never a common spe- 

c i e s ,  has obviously declined in  numbers and i s  probably r c s t r i c t ed  t o  the 

lower quarter  o f  t h e  Ohio River at. present. 

Burr (1980) 

Hoyt 

re po r t  I' 

700 (Un  

Axon e t  

records 

h i  i dae  

An& caZva L -  Figure 20. The bowfin i s  primarily a f i s h  o f  s loughs ,  

flooded creek mouths, and back channels ra ther  than the main o r  border 

channel areas.  

in t h e  Ohio River bordering Ohio and Pennsylvania, respect ively,  they pro- 

v i  ded no speci f i c 1 ocations . 

t r ibu tary  and an overflow pool near the Ohio River, b u t  no specimens from 

the river. One specimen a t  ORM 483 i n  1957 was reported i n  the ORSWNCO 

(1952) report .  The older record a t  ORM 721 is  from a 1968 col lec t ion  re- 

ported by Preston (1969), while the open c i r c l e  a t  846 i s  an "unverified 

Although Jordan (1882) and Cope (1881) l i s t e d  the bowf in  

Trautman (1957) reported specimens from a 

records have been bel ow OkM by Gerking (1945). Since 1970 most 

vers i ty  of Louisville 1974a; Electr  c Energy,Inc. 1976; Preston 1979; 

a1 . 1980; Starnes 1980; Meff e t  a1 . 1981) , although there are two 

i n  the  upper r i v e r  [NAPORA (1974a) a t  0RM 54 and Preslon (1979) 

a t  ORM 2043. 

s p e c i m m s  taken near the Ohio River niay have been accidental introductions 

stocked along w i t h  more desirable  species.  The fo.mation o f  embayments by 

Trautman considered the poss ib i l i ty  t ha t  the occasional 
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the new high- l i f t  dams would seem t o  f avor  this species -in the future .  

Anguillidae 

An:piZ%a ~ns tmn~cx .  (Lesueur) - Figure 21  Since the American eel 

i s  a catadromous species,  every individual taken i n  the r iver  has suc- 

cessful ly  traveled u p  the Mississippi fiiver t o  the point of capture 

despite the obstruction offered by the navigation dams. 

1920 a re ,  as usual ,  sketchy. 

Records before 

Comparison of  the 1920-1969 and 1970-1980 

periods indicate t h a t  eels have successfully reached the upper third of 

the r iver  i n  b o t h  periods. However, the single open c i r c l e  a t  ORM 54 

represents a 1969 col lect ion.  There were no eel records above ORM 1 7 2  

between 1920 and 1969, Thus, the four records above OKM 100 since 1969 

ind-icate a return t o  t h i s  section of the r i v a -  due t o  improved phyc,icaI 

conditions . 

Clupei dae 

~ E o s u  u7Vuijm~ac Jordan and Evermann. Evermann (1902) reported taking 

th i s  species (a;  A. nh,i~r:sis)  a t  Louisville (ORM 605) in 1891 and 1898, 

i t  has n o t  been reported since.  

confusion resulting from the  misapplication of the term "shad" t o  several 

Clay (1975)  gives a good account o f  t he  

species of f i shes  a t  the t u r n  of the century, dnd the planting of A. saw:- 

tlissirr~a i n  the Ohio  River by the U. S .  F i s h  Commission between 1874 and 

1893. Although the Alabama shad has been reported i n  the  Mississippi 

River above the Ohio iiiouth (Pfl ieger  1975, S m i t h  1979)  and i n  the Cumber- 

l a n d  draindge (Lee e t  a l .  1980) i t  seems unlikely t h a t  i t  e x i s t s  t oday  in 

the Ohio River. 

A Z o m  ~ ~ ~ ~ ~ ~ ~ ~ ~ ) ~ ~ ~ ~ Z U - ~ ~ ~ , ~  (Kafinesque). figure 22. The skipjack herring 

has alway?, been abundan t  in the Ohio River . j u d g i n g  by statements i n  the 
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works of Hay, Jordan, Kirtland, Bean, and Call before 1900. The skipjack 

i s  another migratory species which has maintained populations throughout 

the river, even during the years of severe pollution i n  the upper t h i r d  

of the Ohio. There i s  even a report ( U .  S .  Army Corps o f  Engineers 

1975a) of skipjack accumulating below locks on the r iver  i n  the spring 

unt i l  an opportunity t o  "lock t h r o u g h "  w i t h  a tow presented i t s e l f !  

- 
AZosa pseudohmengus (Wilson). Figure 23. /he alewife has been 

reported a t  ORM 436 in 1970, and ORM 84 in 1977  by Preston ( 1 9 7 9 ) .  

additional record a t  ORM 54 i n  1977 can be found in WAPOXA (1978) .  

Trautrnan (1981) also records specimens a t  ORM 342, 440 ,  450, and  491 

a f t e r  1969. 

Ohio River i n  mixed l o t s  of f i s h  originating in the Great Lakes and trans- 

ported by ba i t  dealers and f ish haulers stocking private pay lakes. I t  

seem5 unlikely that reproducing populations wi 11 develop. 

An 

These records a rc  probably f o r  f i s h  introduced t o  the upper 

AZosa sapidissirna (Wilson). The ,4rrierican shad was s-tocked i n  the Ohio  

River in lar9e numbers between 1874 a n d  1893, and specimens were re- 

corded fo r  a few years thereaf ter  (Jordan 1882, Bean 1892, Clay 19'75). 

I t  has n o t  been seen i n  t h i s  century. 

Dorosoma cepedianzm (Lesueur). Figure 24.  One o f  the  most abun- 

dant f ishes  i n  the Ohio River, the gizzard shad, has been found through- 

out the length o f  the r ive r  in each of the three t i m e  periods represented 

on the dis t r ibut ion map. The lack o f  records before 1920 probably re- 

f l e c t s  the small amount of collecting e f f o r t  expended, n o t  the trrie 

abundance of the f i s h .  Nevertheless, th i s  f i s h  probably d i d  increase 

i n  r e l a t ive  abundance a f t e r  the r iver  was canalized. 
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DorGsoma petsnmse (Gunther). Figure 25. The threadfin shad was 

f i r s t  discovered in the Ohio River i n  1957 by Minckley and Krumholz (1960). 

They collected specimens a t  ORM 963, 903, 778, 663, and 607 in tha t  year 

a n d  from t r ibu tar ies  t o  the Ohio in the same area. The number o f  speci- 

ntens a n d  t h e i r  dis t r ibut ion indicate t h a t  they had probably heen in the 

O h i o  River f o r  some time, b u t  had n o t  been noticed. Krurnholz e t  a l .  

(1962) found the threadfa’n t o  be m o s t  a b u n d a n t  below Louisville i n  t he i r  

1957-59 samplings, although they did capture specimens a t  0RI.l 405. 

open c i r c l e  record a t  ORM 532 i s  from Preston (1969) representing a 1968 

collection. Since 1970 there have been only four additional records 

above Louisville, extending the known range upstream a few miles t o  ORM 

390 ( U .  S. Army Corps o f  Engineers 1 9 7 6 ~ ) .  This represents the northern- 

most extent o f  the threadfin shad’s na tura l  range (Lee a t  a l ,  1980). F u r -  

ther progress upstream may be temperature-limi ted since t h i s  f i sh  has been 

observed t o  suffer  mass mortal i t ies  during cold periods. 

The 

Hiodontidae 

iliodon aZc7soide.s (Rafinesque) I Type loca l i ty :  Ohio River. Figure 

The goldeye was probably never as  abundant i n  t h e  Ohio River a s  the 

Trautman (1957)  and Smith (1979)  agree t h a t  the go ld -  

2G. 

skipjack herring. 

eye has been reduced in numbers and i s  now regularly seen, b u t  never in 

abundance. 

ORPl 54 and  77 (WAPORA 198Oa and Geo-Marine 1982) .  These specimens may re- 

preseni; e i the r  a s ignif icant  population s h i f t  into cleaner waters, or they 

riiay simply have been s t ray  individuals. The goldeye has usually been con- 

sidered t o  be more t o l e r a n t  of t u r b i d i t y  t h a n  t h e  mooneye a n d  t o  have i n -  

CreaSed re la t ive  t o  the mooneye a s  strc?ams became more turbid in the Ohio 

Val 1 ey. 

The only records above O R t l  167 a re  those fo r  1979 and 1981 a t  
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Bi,odon t-el-gisus Lesueur. Type loca l i t y :  Ohio River a t  Pittsburgh. 

Figure 27 .  The mooneyes l i ke  the goldeye, was probably never very a b u n -  

dant in the Ohio River. I t s  dis t r ibut ion f o r  t h e  three time periods 

plotted on the dis t r ibut ion nap coincided almost exactly w i t h  those of 

the goldeye. 

a n d  1969 i t  was not taken above the mouth o f  the Muskingum River (OR11 

172). 

1970. 

Originally dis t r ibuted throughout the r ive r ,  between 1920 

Unlike the goldeye, there have been no records above ORM 260 since 

Salmonidae 

Omorhynchus k i su teh  (Wal baum). A single coho salmon was reported 

from the r ive r  a t  approximately ORPl 448 i n  1976 (Yrautman 1951). 

man suggests t ha t  th i s  individual strayed from one o f  several known stock- 

ings in t h e  Ohio River watershed. 

Traut- 

SaZmo gairdner i  Richardson. The rainbow t r o u t  reported a t  ORM 54 

in 1977 (Geo-Marine 1978) and 1979 (WAPORA 1980a) undoubtedly represent 

escapes from plantirigs o f  hatchery f i sh .  

SaZrm truiia L .  Figure 28. Specimcns reported a t  ORM 54 in 1979 

( N A P O R A ,  1380a) ,  ORE1 260 in 1981 (Geo-Marine 1982), and ORM 353 in 1975-77 

(Kulii; and Gammon 1978) must, again, represent plantings of hatchery f i s h  

e i t h e r  in the r ive r ,  or, more l i k e l y ,  in t r ibutary streams or floodplain 

ponds. 

stream, n o t  the Ohio a s  defined i n  t h i s  report. 

The brown t r o u t  reported in ORSANCO (1962)  was from a t r ibutary 

Esocidae 

Fsoz mericnnus verrniculatus Lesueur. Figure 29. The grass pickerel 

i s  an inhabitant o f  c lea r ,  well-vegetated waters, e i t he r  running o r  s t i l l ,  
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ans so f inds l i t t l e  suitable habitat  i n  the Ohio River. Kirtland ( 1 8 4 4 b ) ,  

Bean (1892) and Call (1896) a l l  l i s t  i t  from the Ohio River before 1900. 

The only records since 1900 are  those a t  ORM 312 i n  1959 ( O R S A N C O  1962), 

a t  ORM 597 i n  1972 (White 1 9 7 4 ) ,  and ORM 952 i n  1972-75 (E lec t r i c  Energy 

Irsc. 1976) .  The grass pickerel i s  occasional in small t r ibutary streams 

a l l  along the Ohio, and these recent records probably represent strays 

moving o u t  o f  t r i b u t a r i e s  in to  the mainstem Ohio. 

E'SOLC Zucrius L. Figure 30. Although Kirtland (1844b) a n d  Rafinesque 

(182Ob) b o t h  claimed tha t  the northern pike was t o  be found -in the Ohio  

River, Trautman ('1957) expressed the opinion tha t  they may have confused 

i t  w i t h  the muskellunge, an opinion w i t h  which we agree. 

OKM 341 i n  1968 (Preston 1969) ,  and the nine records s i n c e  1970 ( a l l  above 

OR14 344: NUS 1976; NAPORA 1976a, 1980a; Duquesne Light Co. l 9 7 7 b ,  1979 

a and b; Kulik and Gammon 1978; Geo-Yarine 1982, 1983) probably represent 

The record a t  

hatchery plants in the watershed and i t 1  the r ive r  by the State  of West 

Virginia ( U .  S.  IJuclear Reg. Cornrn. 1977) .  

&WLC rnosquiwon~~y Nitchill. Figure 31. 'The ingskel lunge was the larye 

" p i k e "  referred t o  i n  early accounts o f  Ohio  River f i shes .  I t  was prob- 

ably found throughout the length of the r ive r ,  although a l l  records a re  

above Louisville. 

1962) ;  a l l  other smdll open c i r c l e  records dre from Trdutniari  (1957)  be- 

tween 1900 and 1950. Since 1970, specimens have been collected a t  ORM 13 

(F>rreston 1 9 7 9 ) ;  ORM 15 (Equitable Environmental Health Inc. 1919b); ORM 35 

(Duquesne L i g h t  Co. 1979b and 1980); ORM 54 (NAPORA 1974a a n d  Geo-Marine 

1918) ; ORM 77 (WAPORA 1980b)  ; and ORivl 368 ( K u l  i k and Gammon 1 9 7 8 ) .  Pres- 

tori (1979)  a l s o  reported a t i g e r  muskie (E. l i , i ~ ~ Y ~ : ;  x E .  n7irsyuCnon3~j cross) 

lhe specimen a t  ORM 340 was collected i n  1959 ( O R S A N C O  
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a t  ORM 84 i n  1978. 

leases,  they indicate tha t  the upper 100 miles of the Ohio River i s  capable 

of supporting adult  muskies. 

Although these recent f i s h  a re  probably hatchery re- 

Cy p r i n i dae 

Cmipostarna anoinuZum (Rafinesque). Figure 32. The central s tonerol ler  

was. f i r s t  reported from the Ohio  a.1; Louisville by Rafinesque (1820b). 

has been found occasionally ever since,  throughout the r ive r ,  b u t  especially 

i n  the upper two-thirds.  

s t rays  f r o m  t r ibutary streams. 

the Ohio probably offered more of the shal low,  stony-bottomed r i f f l e  and  

r u n  habitat  preferred by the stonerol l e r .  

I t  

Nost specimens found  it1 ,tile Ohio a re  probably 

Before construction of t h e  navigation dams, 

Carassius amatus ( L . ) .  Figure 33. The goldfish i s  an introduced 

species which i s  found t h r o u g h o u t  the Ohio River, b u t  i s  most often en- 

countered in the upper two-thirds of the r ive r ,  particularly near the 

metropolitan areas o-f Pittsburgh, Cincinnati, and  Louisville. There 

seeills to  have been no noticeable change in the number and  dis t r ibut ion 

of goldfish i n  the Ohio River since 1970 and constant release o f  aquarium 

I -i shes, together w i t h  natural reproduction, wi 11 insure tha t  the go1 d f  i sh 

remains a part  of the Ohio River fauna. 

.c. 

CZinostoms dongatus  ( K i  r t l  and). One specimen reported from ORM 610 

i n  1975 (Dames & Moore 1 9 7 5 ~ ) .  

redside dace i s  i n  a t r ibutary o f  the Licking River. Although th i s  small- 

creek species i s  f o u n d  in Ohio  River t r i b u t a r i e s  i n  southeastern Ohio and 

western Pennsylvania, the Ohio River record i s  a t  the edge o f  t h e  reported 

range o f  the species (Lee e t  a l .  1980) and may be a misidentification. 

The only other known Kentucky record f o r  
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Ct~;.nophcu.ylzgodon ide%Za (Valenciennes). The introduced grass carp 

began t o  be reported from the flississippi River of Missouri ( b o t h  above 

and below the Ohio River m o u t h )  in 1971. Guillory and Gasaway (1976) 

received an unconfirmed report o f  a grass carp from "the Ohio River". 

I n  the summer o f  1980, two commerical fishermen a t  ORM 963 t o l d  me (WDP) 

t h a t  they had caught several large grass carp a t  t ha t  location each year 

since 1978. On July 29,  1983, I (WDP) examined a grass carp collected a t  

the Falls o f  the Ohio 4 days before by a comiercial fisherman. 

man t o l d  me t h a t  he had selected the specimen from E; or 6 tha t  were present 

and t h a t  ne had seen a few similar f ishes  several times in the past year.  

Grass carp have been stocked in many private ponds and  lakes in the Ohio 

River basin over the past 10 years. Recent reports of  larval grass carp 

in the lower Hississippi River (Conner e t  a l .  1980) may indicate estab- 

lished populations. 

of rooted aquatic plants in the Ohio River can only be guessed a t .  These 

aquatic plants presently provide valuable spawning and nursery areas f o r  

many native f ishes  (Clark 1979) .  

This f i sher -  

The future  impact of the grass carp on dwindling beds 

Cgqjinz.4:; cmp io  L .  Figure 34. The common carp was introduced 

widely i n t o  the Ohio River basin between 1879 and  1S96 by the U. S. 

Fish Commission, 

1902 a t  Louisville) and  has been abundant throughout the r iver  t o  t h i s  

day. A pollution-tolerant species, the carp was found in abundance i n  

the upper 100 miles of the r iver  throughout the l a t e  1950's and 1 9 6 0 ' s .  

I t  soon found i t s  way into the Ohio River (Evermann 

Zmkymba bucc~zta Cope. Figure 35. The silverjaw minnow has been 

reported i n  the upper ha l f  o f  the r iver  as an occasional s t ray  from 

smaller t r i bu ta r i e s .  The f i r s t  record being t h a t  of  DRSANCO (1962)  i n  

1957 a t  ORM 32 and the l a t e s t  t h a t  o f  NAPORA (1979a)  a t  ORM 260. 

parently, i t s  absence from the lower r iver  i s  a t rue ref lect ion of i t s  

Ap- 
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disjunct dis t r ibut ion into a northern population whose southernmost ex- 

tent i s  Ohio and the middle portions o f  Indiana and I l l i n o i s ,  and a 

southern populatiori f o u n d  south o f  lennessee ( I  ee e t  a l  1980).  

Hyboyi-zi/’;hzts hoyi  Jordan. The cypress minnow i s  an inhabitant o f  the 

cl  ear ,  heavi ly vegetated, f 1 oodpl a i  n 1 akes and s l  ow backwaters o f  t h e  

lower Mississippi River drainage, 

t o  western Indiana. Only one record (ORPI 791.3) from 1958 (ORSAMCO 

1962) i s  acceptable. A specinieri l i s t e d  as H. hagi in the University of 

Louisville collection ( U . L .  W1290) i s  actually H. st0rerim.a. Ihe s ingle  

specimen a t  ORM 791.3 war; probably a s t r a y  from nearby sloughs. 

I ts  range extends u p  the Ohio valley 

- 

Hgboynat-hus nuchaZis Agassiz. Figure 35. The Mississippi s i lvery 

minnow i s  an inhabitant o-f c lea r ,  slow-moving wa.ters, usually associated 

with small- t o  medium-.sized r ivers .  

records a f t e r  1900 a n d  concluded tha t  i t s  d i s t r i b u t i o n  was s h r i n k i n g  

towards the west. This does seem to  be the case i n  the Ohio River. Be.-- 

tween 1942 and 1962 there are 13 records o f  the species between OR4 880 

and 605. Since 1970 there have been no records above ORM 810 except t h e  

single one a t  ORM 161 ( U .  S .  Amy Corps o f  Engineers 1975b), which needs 

ver i f icat ion.  The range o f  the -fish i n  the  Ohio River has probably con- 

tracted t o  the lower 100 miles of the r ive r .  

__ lrautmars (1957)  could find no Ohio 

/ lybopsis  a e s t i v a l i s  ( G i  r a r d )  . Figure 37. The speck1 ed chub in-  

habits sand and firm gravel bottoms i n  tnediurn t o  large rivers. I t  was 

probably more abundant in t h e  O h i o  River in pre-impoundment days. The 

three records from 1900 or before a re  recorded by tlenshall (1889) and 

Osburn (1901). Occasional specimens were taken between ORM 244 and 903 

from 1920-1969. I n  the 1970’s specimens were limited t o  the area between 
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OKM 260 and 494. 

Tz~~i)opsis mbZops ( Rafi nesque) . Type local i t y  : Q h i  o River. Figure 

38. The bigeye chub i s  usually found in smaller s t r e a m  than the Ohio 

River, and those individuals discovered -in t h e  r iver  are probably s t rays .  

There appears t o  be no obvious change i n  t h e i r  r iver  dis t r ibut ion i n  the 

1970's  when compared t o  t h e i r  dis t r ibut ion in the  1920-69 p e r i o d .  The 

bigeye chub ws  one o f  the species which Krumholz and  Minck'ley (1964)  

observed entering the Ohio River i n  large numbers from t r ibu tar ies  a t  

ORM 32 Following the shiitdown o f  the s teel  industry due t o  a s t r i k e  i n  

1959. 

?+jbopsis iiisr-im7:i:is (Kir t land) .  Figure 39. The streanilino chuh 

i s  a small-stream f i s h  which has been recorded from the Ohio River only 

by Call (1896) a t  ORM GO5 (date  u n k n o w n ) ,  and by Monongahela Bower and 

L i g h t  Company (1976) a t  ORM 161 i n  1973-74. Jordan (1882) considered 

it t o  be present iri  the Ohio River of O h i o .  

i~!jbr/p;ia r w P k i  Jordan a n d  Evermann. The sicklef i n  chub i 5  known 

only  from the Missouri, Mississippi, and Ohio r ivers .  Tn the O ' n i r ;  it 

has been reported o n l y  i n  the lower 40 rriiles o f  t h e  r iver  by Forbes and 

Richardson (1920), a t  ORM 979 in 1880, and by Electric Energy Inc.  (1976)  

in 1972-75 a t  OKM 952, The 20 specirriens reporced by Forbes and Richard- 

's) W P ~ P  cipparently misiden- 

tified since t h e i r  accomuanying f igure I S  c l e a r l y  :i k ;  (Smith 1 9 7 9 ) .  

/ & h p s ~ :  S ~ O L Y ~ Y ~ ~ ~ ~ ~ ~ L X  (Kir t land) .  F i g u r e  40.  The s i l v e r  c h u b  i s  t h e  

most a b u n d a n t  c h u b  i n  t h e  Ohio River. I t  was mentioned before 1920 by 

Jordan ( 1 P > X ) ,  Gilbert and  Henshaw ( I t?80;  c i ted i n  Trautman 1 9 5 7 ) ,  Hay 
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(1894), Call (1896) ,  and Forbes and Richardson (1920) a t  ORPI 216, 468, 

605, and 979. I t  has been reported throughout the length o f  the r iver  

(save the uppermost 31 miles) in b o t h  the periods of 1920-69 and 1979-83. 

- 
Hghopsis x-punctata Hubbs and Crow, Ihe gravel chub has been re  

ported frorn the O h i o  River only by Trautrnan (1957) a t  darn 1129 [3 specimens I 

OSU #580, T. Cavender (1981)]. Clay (1975)  suggests t ha t  the Fi. dissimiZis 

reported a t  the Falls o f  the Ohio by Call (1896) a s  C e m t i c h t h y s  d i s s i m i 2 i s  

may have been based upon H. 2-punctata.  

occurs only as  a s t ray  i n  the Ohio  River. 

This i s  a st:iall-stream f i s h  which 

A?ypophthaZrnichthgs mo2itr i .x  Val. One specimen of t h i s  introduced 

Asian cyprinid was collected a t  the Palls of the Ohio a t  Louisville (ORPI 

604.6) on July 25 ,  1983. The specimen (652 mi total  length) was picked u p  

from an isolated pool l e f t  behind when the gates o f  McAlpine Dam were s u d -  

denly closed. I (NDP) examined the specimen two days a f t e r  i t  was frozen 

by a oca1 resident. The s i l v e r  carp has been introduced t o  several f i s h  

farins i n  Arkansas and may have entered the Ohio from the Mississippi River, 

o r  i t  may have escaped frorn plantings in local ponds. 

Iioeomis higuttutus ( Kirtl a n d ) .  Jordan ( 1891 1 i s ted the hornyhead 

c h u b  as being present i n  the Ohio River of Indiana, h u t  no de f in i t e  

l oca l i t y  was given. 

Catostomus mne2anotu.s Raf inesque (1020b) described from the Fa1 1 s m i g h t  

have been Ii. bigut tu tus ,  a very remote possibi l i ty  in our view. 

log entry f o r  t h i s  species a t  ORPl 605 i n  1983 a t  the University of Louis- 

v i l l e  cannot be confirmed as  the specimen cannot be found. 

Fowler (1945)  very tentat ively considered t h a t  the 

A cata- 

1Joeomi.s rnicropogon (Cope). Figure 41. As Trautrnan (1957) has 

pointed o u t ,  the r ive r  chub was often confused w i t h  t h e  hornyhead before 

1925. The r ive r  chub i s  dist r ibuted somewhat t o  -the south of the hornyhead 
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(Lee e t  a l .  1980) and in the upper half of the Ohio River. 

countered t o o  frequently t o  be called a s t ray ,  b u t  i t  i s  never reported 

i n  large numbers in the r iver .  Records since 1970 have been reported 

by WAPORA (1973, 1975, 1976a, 1980a), U. S. Army Corps of Engineers 

(1976a), Monongahela Power and Light (1976) ,  Kul i k  and Gammon (19781, 

and Geo-ilarine 1982). 

I t  i s  en- 

I ~ ) ~ B ~ ? ? Z ~ Y L U S  crysoleucas ( M i  t c h i l l )  - Figure 42. The golden shiner 

is  a large and generally-distributed minnow i n  the Ohio River basin. 

has been found th roughou t  the length of the Ohio including the upper, 

polluted, quarter between 1920 and 1969. 

I t  

/vot~op<s akherinoides Rafinesque. Figure 43. I t  seems a shame t h a t  

Rafinesque described the emerald shiner from Lake Erie, rather than  the 

Ohio River, -For i t  i s  t h e  most abundant f i sh  in the r iver  and has been 

dis t r ibuted from source t o  mouth b o t h  before and a f t e r  1970. 

i ' ~ / i t r a p i s  blennius (Girard).  Figure 44. The r iver  shiner 

found t h r o u g h o u t  the length of the r iver  in each of the three 

considered, b u t  has been most frequently found in the lower t h  

r iver.  

11]otmp7is boops Gilbert. Figure 45. The bigeye shiner .is 

found in sinal 1 ,  c lear  streams over s i1  t - f r ee  bottoms. Records 

has been 

ime periods 

r d  of the 

usually 

from the 

Ohio River almost cer ta inly represent s t ray  individuals. Between 1955 

and 1967 specimens were reported a t  only three l o c a l i t i e s ,  a l l  below ORM 

203. Since 2974 specimens have been recorded a t  four l o c a l i t i e s ,  a17 

above ORPl 103. This appearance of a rather pollution-intolerant species 

i n  the upper 100 miles o f  the r ive r ,  even i f  as occasional s t rays ,  indi- 

cates favorable changes i n  water quali ty (Gilbert  1931).  
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Iiiotropis buchmani Meek. Figure 46. The ghost shiner has been 

reported occasional ly throughout the Ohio River. 

of i t s  geographic distribution i s  t o  the west. of the Ohio River b a s i n ,  

most records from the Ohio are in the upper, or eastern th i rd  o f  t h e  

r iver .  Since 1969 only two collecting s i t e s  have been reported below 

ORM 341, while collections have been made a t  nine s i t e s  above ORM 341: 

licccntly, Gilbert (1982) examined two specimens (U.L. #11463 a t  ORM 32) 

preserved from the ORSANCO (1952) study and found theiii to  be hybrids 

between N. atherinoides and fl. voZucellus. In a paper- preserited a t  the 

62nd annual  meeting o f  the American Society of Ichthyologists and Herpe- 

tologis ts  in Dekalb, I l l i n o i s ,  0. A. Mayhew described this hybrid from 

the lower Monongahela River. 

meristic characters which could easi ly  lead .to i t s  confusion with 

N .  buchanani. Therefore we have doubts about the correct i denti f i ca- 

tion of t h o s e  records not backed by extant specimens. 

A1 though the  center. 

I t  i s  a pal l id  f i s h  w i t h  many in temedia te  

1Votmpis chrysocephalus ( Raf i nesque) . Type 1 oca1 i ty  : Probably 

the Ohio River. 

species o f  I/. corn,utus u n t i l  elevated t o  specif ic  s t a tus  by Gilbert 

in 1961, a decision accepted by Robins e t  a l .  (1980), b u t  disputed by 

Clay (1975) and others. 

new specif ic  s t a tus  was made i n  1963 (Page 1980) a t  ORM 921. All sub- 

sequent records have been from the upper ha1.f of the r ive r ,  above ORM 

518. 

cords from Trautrnan (1957) who c lear ly  ident i f ied the subspecies N .  

cornutus chrysocephnlus. The s t r iped shiner i s  primarily a f i s h  of 

small and medium streams, found  only occasionally i n  the Ohio River. 

According t o  Trautnian (1957) the adults move downstream d u r i n g  drought 

Figure 47. The st r iped shiner was considered a s u b -  

The f i r s t  Ohio record o f  the f i s h  under the 

The open c i r c l e s  on the Ohio border o f  the r ive r  represent re- 
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and may then enter the O h i o  River more frequently. 

i i j o t ? ~ ; , ~ : ~  COYPLULUS ( M i  tchi 11 1. Figure 48. The common shi ner was 

apparently distributed t h r o u g h o u t  the Ohio River except f o r  t h e  upper 

100 miles (Lee e t  a l e  1980). Before 1961, as explained under rv. i h ~ y -  

S O C ~ ~ ~ , U ? U S ,  the s t r iped shiner was considered a subspecies o f  iv. ,wY'- 

nutus. Therefore, based on the currerit d is t r ibut ion o f  N. L a ~ l ~ t ~ ~ , { t l ~ ~  

and J?. e:iiyGOCePha7,u" i t  seems c lear  t h a t  most of the records o f  N, 

ccrnLit7L.s before 1961 were actually N, ca i i~ ' ! f . so~~ph~ lu : ; .  AI s o ,  many in- 

vestigators have e i the r  n o t  accepted o r  have riot been dware o f  t h e  

elevation of N .  c3~m~~oe~.phcr?,~.~s t o  specif ic  s tdtus  s i n c e  reports o f  

U. eornritus i n  the Ohio River f a r  outside of i t s  gencrally accepted 

range have been nlade between 1970 and  1977 (i . e . ,  K 1 ~ 1 i c k  and Gdmmon 

19713; U. S .  Army Corps of  Engineers 197%; WAPORA 1973, 1974a ,  1975, 

1978).  Because of the confusion between the two f i s h e s  we have elected 

t o  simply report the records as g i v e n  i n  the original reports ,  although 

i t  i s  our  belief tha t  most, i f  no t  a l l ,  rrcords should be assigned t o  

N .  i.~zrl~soc,.epiznlus. This f i sh .  reported as 1%'. r,vr*twi,u.C; , Seems t o  be 

concentrated in the upper two-thirds o f  the r ive r ,  with no apparent 

s h i f t  i n  i t s  distributioii  in the three tinie periods considered. 

N o t r ~ ~ p ~ a  errtiLL[e (Hay) . Figure 49  + The pugnose m i n n o w  has been 

reported sporadically froin the extreme lower- reaches o f  the Ohio River 

(below ORFl 878). Although i t  was found  in small t r ibu tar ies  near the 

O h i o  River of Ohio before 1950 (Trautinan 1957), no specinlens were re- 

po r t ed  f r o m  the r iver .  T h e  ORSANCO (1962)  speciri ien reported a t  O K M  

263 in 1958 was taken fr-orn a t r i b u t a r y ,  n o t  the r iver .  T h e  pugnose 

minnow i s  usually found  i n  small, c l e a r  streanis amongst aqudtic vege- 

t a t i o n .  I t  occurs only rls st rays i n  the lower r iver .  



226 

U o t r a p i s  fwneus Everrnann. Figure 50. The ribbon shiner i s  com- 

monly found in the western th i rd  o f  Kentucky and southern I l l i n o i s ,  

but has only been reported from the Ohio River a t  two locations (ORM 

333 and 880) i n  1978 (Charles e t  a l .  1979). The record i n  ORSANCO 

(1962) a t  ORM 898 was from a t r ibutary stream, not the  Ohio River. 

Notropis keteroZepis E i  genmann and E i  genmann. k i  gure 51. The 

blacknose shiner  has been reported from just two r ive r  locations (ORM 

58 and 102 i n  1974 (WAPORA i977b and c ) .  

in the Qhio River basin a re  a t  l ea s t  50-100 miles to the north of t i le  

river in Ohio (Trautman 1959), Indiana and I l l i n o i s  (Lee e t  a l .  198O), 

o r  scat tered t o  the south o f  t h , o  Ohio (Lee e t  a l e  19x0, Clay 1975). 

Other records of t h i s  f i s h  

Nolropis hudsonius (Clinton) .  Figure 5 2 .  The spo t t a i l  shiner has 

been reported th r i ce  in the Ohio River a t  ORM 973 by Forbes and Richard- 

son (1920) before 1904, by Geomarine (1978) a t  ORM 54 i n  1977, and by 

ORSAMCO (1981) a t  ORM 13 i n  1980. The l a s t  two records a re  not unlikely 

since a few specimens have been taken in  t r ibu tar ies  to the upper r i v e r ,  

as  well as in the  Mississippi River near- thr Ohio River mouth (Lee e t  a l .  

1980). Raney (1938) c i t e d  Evcrmann and Bollnian (1886) as having recorded 

i t  i n  the  upper Monongahela of Pennsylvania. The ORSANCO (1962) record 

in 1957 was from a t r ibu tary  entering a t  ORM 910. 

Notropis Zuu'irensis (Baird and Girard). Figure 

i s  primarily d is t r ibu ted  t o  the west of the Mississ 

53. The red 

p p i  River. 

usually found in turbid,  qu ie t  sections of medium-siz.ed streams. 

shi ncr 

t i s  

I t  

has occasionally been found in the Ohio River s ince 1957. The three 

records between OW1 940 and 961 a re  from Smith (1979) and Page (1980). 

The record a t  ORM 877 i s  from ORSANCO (1962) in 1957, w h i l e  the uppermost 
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record (ORM 721) in 1474 i s  from the University of Louisville (1974b). 

These reports have also been summarized by Burr e t  a1 . (1980). 

17Jdmpi . s  nubiZus (Forbes). The record o f  Forbes and Richardson 

(1920) a t  Cairo (ORM 979) i s  the only one known t o  us. The ORSANCO 

(1962) record a t  (IRM 940 i n  1957 was from Seven Mile Creek in Illinois. 

The Osark minnow dis t r ibut ion i s  centered in southern Missouri and 

northern Arkansas. 

rdoi,rt,p-is phatogem:s (Cope). Figure 54. The s i l v e r  shiner is  com- 

mon in mediLtrii-sized r ivers  of the upper Ohio River basin, and i s  occa- 

sionally taken in the Ohio River. 

represents an extension o f  the previously known range of about 150 miles 

t o  the west. 

f o u r  l o t s  o f  specimens taken in 1960 by J .  Williams and others and housed 

in the University o f  Louisville collections,  Only one o f  the l o t s  i s  

currently available and i t  contains only N ,  a t h e ~ i n o i d m ,  Therefore, 

the three records are suspect. 

record a t  OKM 32 by the same col lectors  in 1961. 

found no specimens in the Ohio River, he expressed the opinion t h a t  it 

must have been present before impoundment o f  the r iver  since i t  was com- 

man in many ma11 t r ibu tar ies  o f  the r iver  i n  Ohio. The records a t  OW 

102, 161, and 390 are f r o m  WAPORA (1977b3, and U. S. Army Corps o f  En-  

gineers (1976b, 1 9 7 6 ~ ) ;  a l l  taken in 1973-74. 

The record a t  ORM 946 (tioyt 1979) 

The open c i r c l e  records between ORM 487 and 633 represent 

The same may be said fo r  the open c i r c l e  

Although Trautman (1957) 

m)~;rop-Cs ritbelhs (Agassiz) I Figure 55. AI though cmnion t o  the 

north and south of the Ohio River, the rosyface shiner seeins t o  be rare 

in t r ibu tar ies  along the mainsteni (Lee e t  a ? .  1980).  Nevertheless, Krum- 

ho lz  and Minckley (1964) reported t h a t  the rosyface shiner was one o f  
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the species which quickly moved from tr ibutary and backwater sanctuaries 

into the Ohio River a t  Montgomery Lock and D a n  ( O R M  32) following the 

cessation of pollution associated with the prolonged s teel  s t r i k e  of 

1959. 

Ohio River. I t  appears that  records in the I-ipper th i rd  of the  r iver  

have become s l igh t ly  more numerous since 1970. 

I t  has been recorded sporadically th roughou t  the length o f  the 

Notropis shmiilrdi (Girard) Figure 56. The silverband shiner i s  

a large-river species found most commonly in the Mississippi and i t s  

l a rger ,  western t r i bu ta r i e s .  

in the lower Ohio River, and i t s  range seems to  be contracting towards 

the Mississippi. 

972 ( 4  in ORSANCO 1962 and 9 in Smith 1979 and Page 1980) during the 

Apparently i t  i s  declining in abundance 

There were 13 records in the r iver  between OM 845 and 

years 1957-64; b u t  only one record (Starnes 

has been reported since 19'70. 

Notropis spilopterus ( C O P E ) .  Figure 57 

common in many streams in the Ohio River bas 

mon throughout the Ohio River although fewer 

980, a t  ORM 968 in 1979) 

The spotfin shiner i s  

n .  I-t i s  moderately cam- 

records have been reported 

below ORM 500 in 1970-80 t h a n  in the period 1920-1969. The spotfin 

seems t o  have been collected with increasing frequency in the upper 

This f i sh  i s  probably a permanent 

s seldom taken in large numbers. 

100 miles of the r iver  since 1990. 

resident of the r iver ,  although i t  

Notropis strmineus [Cope). F 

t r ibut ion i s  generally t o  the nor th  

qure 58. The sand sh ine r ' s  dis-  

and  west o f  the Ohio River mainstem, 

a l t h o u g h  the f i sh  i s  coniiiion in the upper 90 miles of the r iver .  

n o t  been reported below Louisville in the 1970'~~ however, and i s  most  

abundant  in the upper 100 m i l e s  o f  the r iver .  This f i sh  seems t o  move 

I t  has 
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about a good deal in schools, and t ravels  f reely between small arid 

medium-sized t r ibu tar ies  and the Ohio  mainstem, Kruminolz and Minckley 

(1964) fcund t h i s  minnow entering the Ohio R?iver ( a t  ORM 32) i n  l a  ge  

numbers from t r ibu tar ies  within weeks o f  an abr!rpt cessation of  J ~ O  l u -  

t ion associated with the s tee l  s t r i k e  o f  1959. 

Nof,r0plii3 urnbratil-is (Girard) .  Ne have orily one record of the 

f in  shiner i n  the Ohio River (OKM 939 in 1970) i n  P res ton  (1979)  

red- 

I t  

has a lso been reported i n  t r i bu ta r i e s  near the Ohio River between rniles 

90-315 (Trautrnan 1957) and  896-965 (Smi th  1 9 7 9 ) .  I t  i s  a f i s h  o f  small 

t o  medium-sized streams and should be expected only  as s t rays  i n  the 

Ohio River. 

I"iotro,iis L ' ~ Y ~ U G ~ U S  (Girard).  We hive only two collectiori \ i t s  i n  

the extreme lower reaches o f  the river. a t  OW4 951 and 961, b o t h  in 1964 

( S m i t h  1979 and Page 1980). 

larger  streams, reaches i t s  northernniost dis t r ibut ion i n  the Mississippi ' 

River valley a t  the Ohio River m o u t h .  

The blacktail  shirter, although d f i sh  of 

ib t ropis  ? 1 0 1 1 t C a P ~ f 7 ~ S  (Cope),  Figure 59. The mimic shiner i s  p r o b -  

ably the second most a b u n d a n t  minnow i n  the Oiiin R i v e r  a f t e r  the emerald 

shiner.  I t  has been found throughout the r iver ,  b t i t  in  the period 1970- 

1980 fewer collections were made in t h e  lower h a l f  of  the r iver  t h a n  i n  

previous years. 

reported in large numbers a t  many individual s i t e s  within each 100-mile 

section of the r iver .  

Krumholz and Minckley (1964)  found entering the Ohio  River h t  ORM 32 f rom 

t r ibu ta r i e s  and backwaters f o l  lowing the s t e e l  s t r i k e  o f  1959. 

In the upper h a l f  of the r i v e r  t h e  species was s t i l l  

The mimic s h i n e r  was another o f  the 5pec ies  which 
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Notropis whippZei ( G i  r a r d )  I Figure GO.  The s teelcolor  shiner was 

occasionally reported between ORH 304- a n d  703 before 1990.  

i t s  occurrence in the r ive r  has exparided downstream s l igh t ly  t o  ORM 744 

(V. S.  Army Corps o f  Engineers 11380b), a n d ,  more dramatically, upstream 

to  ORil 54. The s teelcolor  shiner i s  a f i s h  of  medium-sized r ive r s ,  a n d  

there a re  probably few permanent residents of  t he  Ohio River. Ihe ap-  

pearance of t h i s  temporary v i s i t o r  t o  the upper 300 miles o f  the r ive r  

since 1970 r e f l e c t s ,  again, improved water quali ty in t h i s  section. 

Since 1970 

- 

Phenacobius niirabiZis (Girard).  I-igure 61. The suckermouth minnow 

i s  usually an inhabitant o f  smaller, turbid streams. I t  has been re- 

corded sporadically throughout the length o f  the r ive r ,  b u t  since 1910 

only f ive  collection s i t e s ,  a t  ORM 494 (Gco-Marine 1987) ,  OR11 453 (WAPORA 

1972) ORM 260 (Geo-Parine 1983), ORIl  234 (Trautnan 1981), and OKI? 168 

(Preston 1979) have been reported. 

Phoxinus erythrogaster (Rafinesque). Fiqure 62. The southern red- 

belly dace i s  usually considered a srnall-uplana-stream species. Jordan 

(187E and 1891) l i s t e d  i t  as in the Ohio River of Indiana ,  wj thoi i t  pro- 

viding a specif ic  location. 

(1962) a t  ORM 312 in 1959. 

"backwater behinti the esplanade a t  Lock and Darn 28." Although this  back- 

water area had recently been connected t o  the r ive r  and seems t o  have met 

our c r i t e r i a  o f  an "Ohio River s i t e " ,  many o f  the species from t h i s  col-  

lection ( i . e . ,  stoneroller and  creek chub) indicate that: the s i t e  may 

have actual ly  been a small t r ibutary m o u t h  rather than a backwater. 

The only recent record i s  t h a t  o f  ORSAMCO 

This collection ( 1  specimen) was made in a 

PimephaZes notatus (Rafinesque). Type loca l i t y :  Ohio River, 

Figure 63. 

of f i s h  collections i n  a l l  sections o f  the r ive r  t h a n  any other species 

The bluntnose r i innow probably shows u p  i n  a higher percentage 
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except the emerald shiner. 

lected,  par t icular ly  i n  the lower half of the r ive r ,  since 1970. 

I t  seems t o  have been more frequently co l -  

PimephaZes promelas Wafinesque. Figure 64. The fathead minnow 

i s  usually found in small to  medium, muddy streams. I t  does n o t  com- 

pete well w i t h  the bluntnose minnow according t o  Trautman (1957), and 

i s  seldom found where the bluntnose i s  ab 

the fathead i s  f o u n d  only occasionally in 

Since 1970 i t  has only been reported from 

only four collections.  I t  i s  even possl'b 

n d a n t .  In the Ohio River 

the upper half of the r iver .  

the upper 300 miles and in 

e t h a t  these reports a re  the 

resu l t  of releases from bai t  buckets since the fathead i s  imported and 

sold extensively t h r o u g h o u t  the Ohio River Basin. 

PimephaLes v i g i l a x  ( E a i r d  and Girard). Figure 65. The b u l l  head 

minnow i s  commonly encountered only i n  the lower 200 miles o f  the O h i o  

River. 

1980a) and Geo-Marine (1933). 

The four uppermost records since 1970 a re  from WAPORA (1975 and 

~-rhiwie?zthg.s atrakuZus (Hermann ) . Figure 66. Another sinal 1 -stream 

f i sh  which occurs as s t rays  in the Ohio River, the blacknose dace has 

been reported from the Ohio River o f  Indiana (no  specif ic  loca l i ty  given) 

by Jordan (1831) and Hay 1894).  

1970 ' s  by Duquesne Light Co. (1977b and 1980), and a t  OR14 54 and 77 in 

1981 (Geo-flarine 1982). The record a t  ORM 312 i s  from the same "back- 

water behind esplanade a t  L & D #28" collection which produced the south- 

ern redbel l y  dace record (ORSRIKO 1962).  

There are  two records a t  O R H  35 in the 

,~en7ntii,us cztrornacsh%ntus (Ili t c h i l l ) .  Figure 67. The creek chub i s  

probably seldom, i f  ever, a perinanent resident o f  the O h i o  River, b u t  
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l i k e  other large minnows Found in small streams, i t  seems very willing 

t o  venture in to  the r ive r  d u r i n g  t imes  o f  drough t  and low water. I t  has, 

therefore,  been reported occasionally throughout the l e n g t h  o f  the r ive r .  

Catostomi dae 

Carpiodes carpio (Kafinesque). Type loca l i t y :  Falls of the Ohio 

River. Figure 68. 

of the r iver  in abundance, except fo r  the upper 150 miles where i t  seems 

t o  have been reported l e s s  frequently. Before 1970 only one collection 

was reported above ORM 100, whereas since 1970 I1 collections have been 

reported in the same s t r e t ch  (onlyfoiir solid do t s  appear on t i l e  dist r i -  

bution map because the collections reported were made a t  just  four s i t e s  

in different  years) .  

Ihe r ive r  carpsucker i s  f o u n d  throughout the length 

Carpiodes egprinus ( Lesueur) . Figure 69. The qu i  11 back , 1 i ke the 

r iver  carpsucker, is  dis t r ibuted throughout the O h i o  River, b u t  seems 

t o  be most frequently encountered i n  the middle portions of the r ive r .  

The r iver  carpsucker i s  usually 5 t,s 8 times more abundant than the 

quillback. 

100 miles of the r ive r  since 1970. 

The quillback has a lso become more abundant i n  the  upper 

Carpiodes veZifer  (Rafinesque). Type loca l i t y :  Ohio River. F i g -  

ure 70. The highfin carpsucker has been reported Prom OW 172 t o  the 

m o u t h  of the Ohio River. There arc many more records since 1970 than 

before, which may i n d i c a t e  an increase i n  abundance. The highfin carp- 

sucker i s  usually considered t o  be less tolerant  o f  turbidi ty  and pollu- 

ts’on than e i the r  the r iver  carpsucker o r  the quillback, a f a c t  which i s  
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substantiated by i t s  absence from t h e  upper 172 miles of r ive r ,  and by 

i t s  occurrence i n  lower numbers than the other two carpsuckers. Rafin- 

esque (182Ob) reported in his rather sweeping, and  perhaps unrel iable 

manner, t h a t  the highfin carpsucker was found " . . . a s  f a r  as Pittsburgh." 

Bean (3.892) also reported the highfin carpsucker as present i n  the Ohio  

River of Pennsylvania. 

pear t h a t  the highfin was driven from the O h i o  River above the Muskingum 

River by pollution before 1900, and has n o t  returned. 

I f  these early accounts are  t rue ,  i t  would a p -  

Cmkxiorrtus eonnnsrsot?i (Lacepede) . Figure 71. The whi t e  sucker 

i s  coninion in the Ohio River above Louisville. The only record below 

ORM 626 i s  tha t  o f  Electric Energy Inc. (1976) a t  ORM 952 i n  1972-75. 

In the ORSANCO (1962)  study o f  1957-59 the white sucker was thi rd in 

abundance amongst the suckers, a n d  i t s  dis t r ibut ion and abundance appear 

to  be l i t t l e  changed since then. 

which Krumholz and Minckley (1964) f o u n d  invading the O h i o  River a t  ORM 

32 from t r ibu tar ies  and backwaters following the prolonged s t ee l  s t r i k e  

of 1959 in which the s tee l  mills of Pittsburgh were shut down, and  pollu- 

t ion was dras t ica l ly  reduced. 

The  white sucker was another species 

(3y~Zq~tus  ~ 2 m ~ p . r ~ ~ ~ ~  (Lesueur). Type loca l i ty :  Ohio River. Fig- 

ure  72. The blue sucker was described i n  1817 by Lesueur a f t e r  a v i s i t  

t o  P i  t t s b u r g h  where Lesueur's specimens were probably coll ected (Raney 

1938). 

suckers, for  eating, and  was abundant in the  early f i sh  markets f o u n d  

i n  communities a long  the r iver. .  According to Smith (1979)  the blue 

sucker has decl i ned dramati  cal ly over nios t o f  i t s  range, probably due 

t o  the interference o f  dams with spawning migrations, s i l t a t i o n  of 

The blue sucker has always been considered the b e s t  o f  the 
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preferred spawning and feeding substrates ,  and pollution. 

been only f ive  records of blue sucker in the Ohio  River between 1970 

and 1982: Aquatic Cont ro l  (1975) a t  0Ri.l 5SO in 1974;  Kulik and Garmion 

(1978) a t  ORM 356 i n  1975-77; I;. S .  Army Corps o f  Engineers (1980b) a t  

ORM 744 i n  1973-78; Geo-Marine (1982) a t  ORM 54 and 494 in 1981; a n d  

Geo-Marine (1933) a t  ORM 453 in 1932.. 

s i t e  collectlons were reported. 

ab ly  a conmon f i sh  of the Ohio River before 1850, declined rather drama- 

t i c a l l y  between 1900 and 1950, continued i t s  slow decline i n t o  the 70's, 

b u t  may have increased i n  abundance a f t e r  1975. I n  1980, coimierical f isher-  

men a t  ORFl 964 told me (WDP) t h a t  they s t i l l  caught a few "qourd seeds" 

each winter, b u t  n o t  as many as  they d i d  20-30 years ago .  Smi. th  (1979)  

reports similar verbal accounts f rom fishermen on the Mississippi River o f  

I1 1 inois. 

'lhere have 

I n  the period 1.920-1959, 15 year- 

In o u r  opinion the blue sucker was prob- 

I n  Septerriber o f  1981, I ( W D P )  examined three blue suckers which were 

fourid ueati on the shore a t  ORM 604.6 a t  the Falls o f  t h e  Ohio by Mr. Brain- 

arc! Palner-Ball, a student a t  the University o f  Louisville. Mr. Palmer- 

Ball selected the three specimens from a group of 15-20 which had been 

stranded in an  isolated pool a t  the Falls following closure o f  the McAlpine 

Dam gates- lilhile electrofishing in t h e  same area i n  September 1931 and May 

1982, students and I saw, b u t  d i d  n o t  capture, whdt appeared to  be two blue 

suckers approximately 50 c i ~  to t a l  length. Fitially, on May 11, 1982, Chris 

Holdren and I (1JDP) captured a single adul t  blue sucker and saw two others 

a t  the Falls. We nave subsequently captured, by electrof ishing,  1 7  speci- 

mens below the Fa l l s  i n  the summer o f  1983, and  have on two separate dates 

in July 1983, counted 4-3 and 228 specimens stranded in pools below McAlpine 

Darn. 
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E?imgzon ob%ongus (mi t ch i l l ) .  Figure 73. The creek chubsucker i s  

usually found in small streams with gravel bottoms. Before 1880 the 

Ohio River may have had sui table  shallow areas f o r  t h i s  f i s h ,  b u t  records 

since 1990 are  almost cer ta inly s t rays .  

fram the Ohio River, as did Henshall (1889) a t  ORM 465, and Osburn (1901) 

a t  ORf l  95 and 324. Trautman (1957) has discussed the questionable valid- 

i t y  of these reports and the i r  possible confusion w i t h  E. sucetta. Since 

Osburn's report there have been only two records, both in the lower Ohio 

River. Electric Energy Inc. (1976) reported two specimens a t  OR19 952 in 

1975. 

reported as  E. Gucettcr by Hoyt (1979) ,  who made the original collections 

and ident i f icat ions.  Personal communication with Hoyt and TVA personnel 

fa i led t o  resolve the discrepancy, and based upon  other recent reports 

of 3. oiiZongus near the Lower Ohio (Eurr 1980) we agree with Hoyt's de- 

termination of E. aucetta. The ORSANCO (1962)  records f o r  t h i s  species 

were i n  t r ibu tar ies  a t  ORM 232 anci 902, not in the Ohio River. 

Rafinesque (1818a) reported i t  

The record by TVA (1976) a t  ORM 946 re fers  t o  the same specimen 

E r i n i p m  sucet ta  (Lacepede). Figure 74. The lake chubsucker i s  

usually found in s t i l l  waters, sloughs, and small lakes. The reports 

by Henshall (1889) and Osburn (1901) have been questioned by Trautman, 

b u t  a r e ,  nevertheless, plotted on the dis t r ibut ion map. The records i n  

ORSANCO (1962) a t  OR14 499 and 902 a re  from t r ibu ta r i e s ,  n o t  the Ohio 

River. The only recent,  acceptable report i s  t h a t  o f  Hoyt (1979) a t  

ORM 946 between 1974 and 1976- 

$ypente%iwn n i g m k m s  (Lesueur) - Figure 75. The northern hoq 

sucker was f i r s t  reported "below the Fa l l s "  a t  Louisville by Rafinesque 

( l E Z O b ) ,  and was mentioned i n  the qeneral works o f  Jordan (1891) ,  Hay 

(1594), and Call (1896)+ I t  was probably much more common in the Ohio 
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River before navigation improvements removed or inundated the shallow 

r i f f l e  areas of the r iver .  

between ORM 172 and 630. 

and i t s  reported range has extended u p  the r ive r  t o  a t  least, ORP1 35 

(Duquesne Light Co. 1 9 7 7 b ,  1979b, 1980; PJAPORA 1974c, 19744, 1976a, 1978, 

1979a, 1980a; Gco-Marine 1976; U. S.  Army Corps o f  Engineers 1978b). These 

records probably r e f l e c t  a return of t h i s  pollution-intolerant species, 

a l b e i t  i n  snia11 numbers, t o  a portion o f  the r ive r  which has improved i n  

qual i ty  since 1970. 

Between 1920 and 1969 i t  was Found occasionally 

Since 1969 i t  has been found more frequently, 

Iet-iobus bubaZus (Rafinesque) Type local i ty:  Ohio River. Figure 

76. The smallmouth buffalo i s  probably the most a b u n d a n t  sucker i n  thc!  

Ohio River, and i s  certdinly the most abundant o f  the buffalo f i shes .  

I t  i s  found throughout the length o f  the r ive r ,  b u t  i s  n o s t  abundant be- 

low the r lusk ingum Rivcr. 

upper river as pollution has abated, a s  many othcr f i shes  have, and i t  

has n o t  been reported above ORM 53. 

Rafinesque (1820b) had stated tha t  " i t  comes as  f a r  a s  Pittsburgh" i t  

had n o t  been seen there since. Trautman (1957) ,  S m i t h  (1979) ,  and others 

have reported tha t  commercial fishermen feel t ha t  the smal lmoiith buffalo 

declined in abundance during the l a t e  1800's and the f i r s t  half of t h i s  

century. Speculative causes for  the decline have included the building 

of navigation darns, s i l t a t i o n ,  pollution, and the introudction o f  the 

cornnon carp.  

I t  does not appear t o  have increascd i n  the 

Raney (1938) reported that.. althouqh 

Ictiobus cypriize22u.s (Valenciennes). Figure 77. The bigmouth 

b u f f a l o  i s  most abundant in the lower Ohio River. I t  i s  never a s  abun- 

dant as the smallmouth buffalo, and has been reported above ORP1 200 only 

once (Preston 1979), a t  OR11 126 in 197G. Trautman (1957)  related accounts 
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of fishermen catching bigmouth buffalo between ORM 40 and 179 before 

1950, b u t  we have n o t  plotted these on the d is t r ibu t ion  map. Trautman 

(1957) and Smith (1979) both consider the bigmouth t o  be more to le ran t  

ty  than the smallmouth buffalo, b u t  i t s  re la t ive  scarc i ty  i n  

200 miles of the  r ive r  may indicate tha t  i t  i s  l e s s  to le ran t  

of turbid 

the  upper 

of poilut  on. 

lc t inbus nigera (Rafinesque). Type loca l i t y :  Ohio River. Figure 

The d is t r ibu t ion  of the black buffalo i n  the Ohio River i s  nearly 78. 

identical  t c  t ha t  of the smallmouth, although the  black i s  much less 

common than e i the r  the smallmouth or bigmouth buffaloes. 

buffalo i s  most common in the  middle th i rd  of the r iver .  Before 1969 

there was only a s ingle  record c f  t h i s  f i s h  above ORM 150 ( U . L .  col- 

lect ion a t  ORM 112 in 1959). 

since the specimen ( U . L .  ff11002) i s  no longer available,  and another 

specimen (U.L. #11285) from ORM 312 in the same year  i s  c lear ly  a mis- 

ident i f ied i. bubalus. T h e  s ing le  record a t  ORM 35 s ince 1970 i s  from 

Ouquesne Light Co. (1977b) between 1970 and 1975. 

The black 

Actually, even t h i s  record i s  suspect 

!8ftrgtrc?ma melmvops (Kafinesque). Type loca l i t y :  Ohio River. Fig- 

ure 79. 

the Ohio River, and has been reported occasionally in the  lower th i rd .  

The large number of reports s ince 1970 may indicate tha t  the  spotted 

sucker i s  e f ther  holding i t s  own o r  increasing i n  the  Ohio River. 

The spotted sucker is  f a i r l y  common in the u p p e r  two-thirds of 

&xxo.stcirnrx ~mi:;~mi?i (Rafinesque). Type loca l i t y :  Ohio River. Fig- 

ure 80. 

in abundance between 1900 and 1950 in Ohio, b u t  an examination of the 

Trautman (1957) considered the s i l v e r  redhorse t o  be declining 

d is t r ibu t ion  map indicates t ha t  th i s  species may have increased in 
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Between 1920 and 1969 specimens were known only abundance since 1970. 

between ORM 114 and 491, b u t  s ince 1970 the known continuous range i n  

the Ohio has expanded t o  between ORM 35 and 597, and .there i s  one re-  

cord a t  ORM 880 (Charles e t  a l .  1.979). 

Moxostoma cui-inatum (Cope). Figure 81. The r ive r  redhorse has 

been collected t h r o u g h o u t  the length of the Ohio River, b u t  i s  most com- 

monly encountered i n  the middle t h i r d  o f  t h e  r iver .  

study was conducted in 1957-59, 40 r iver  redhorse were found in 4 col- 

lections while only 11 s i l v e r  redhorse were found i n  3 collections.  

Since 1970 the r iver  redhorse has appeared a t  s l i gh t ly  fewer collection 

s i t e s  t h a n  the s i l v e r  redhorse. 

When the ORSANCO 

Momstoma duquesnei (Lesueur). Type loca l i t y :  Ohio River a t  

P i t t s b u r g h .  Figure 82. The black redhorse i s  thought t o  be intolerant 

o f  pollution and s i l t a t i o n ,  as  i s  the r ive r  redhorse (Trautman 1957, 

Pflieger 1975, S m i t h  1 9 7 9 ) .  

sucker were made a t  only four s i t e s  on the Ohio River between ORM 114 

and 464. Since 1970 collections have been made a t  22 s i t e s  between 

ORM 13 and 597. 

Retween 1920 and 1969 collections of t h i s  

~osos tomn  erythrumm ( Raf i nesque) . Type local i ty  : Ohi o River . 

Figure 83. 

i n  the Ohio River. 

b u t  i s  most common i n  the middle t h i r d .  Like the other redhorses, i t  

seems t o  have been collected more frequently i n  the l a s t  decade t h a n  

i n  the 1920-1969 period, particularly in the upper 100 miles of the 

r iver .  

tolerant  member of the genus Moz0si;oma. 

The golden redhorse i s  cer ta inly the iriost common redhorse 

I t  i s  found throughout the length of the r ive r ,  

The golden redhorse i s  usually considered the most pollution- 
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h'oxostoma maerolepidotwn (Lesueur). Figure 84. The shorthead 

redhorse is  also dis t r ibuted throughout the Ohio River, b u t  i s  most 

frequently encountered between ORM 300 and 500. Between 1920 and 1969 

i t  was not found above ORM 244. Since 1970 i t  has been found upstream 

as f a r  as ORM 1 3 ,  and i t s  frequency of occurrence th roughou t  the r iver  

seems t o  be increasing. 

kioccostoma valenciennesi Jordan. The greater  redhorse has been re- 

ported a t  ORM 463 i n  1963 (Tebo 1965) and a t  ORM 336, 356, 377, 411, 

416, 436, 470, and 500 between 1975-1977 by Kul ik and Gammon (1978). 

Gammon (personal communication) has expressed doubts tha t  the 1970's 

specimens were ident i f ied correct ly  and since the specimens a re  n o t  

avai lable ,  and no other recent reports have been made, we can only  

conclude tha t  the greater  redhorse could only occur as a rare s t ray in 

the O h i o  River. 

Great Lakes area,  and above the northern t h i r d  of I l l i n o i s ,  Indiana, 

and Ohio (Lee e t  a l .  1980). 

Mast l i t e r a t u r e  records of t h i s  species are  f rom the 

Ictaluridae 

IctaZums catus ( L - ) .  Figure 85. The white catf ish has been in- 

troduced t o  the upper Ohio River Basin from the eastern seaboard s t a t e s .  

Pay-lake operators and ca t f i sh  farmers have imported large numbers, par-  

t i cu l a r ly  from Maryland, and some af these f i s h  have escaped i n t o  other 

waters, including the Ohio River. The f i r s t  report from the Ohio River 

was made i n  1968 a t  ORM 54 (Preston 1969). 

cords have been from the upper 300 miles o f  the r iver ,  b u t  there i s  one 

record from ORM 721 (Clay 1975 - U.L. #1879). Whether these records re- 

present an established and reproducing population i s  not known as y e t .  

Most of the subsequent re- 
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IctaZurus furcatus (Lesueur). Figure 86. The blue ca t f i sh  i s  

character is t ic  of large r ivers  t h r o u g h o u t  the  Mississippi drainage. I t  

has been reported from the mouth of 'the Oh io  u p  t o  ORM 54 (Geomarine 

1978) .  

River. 

b u r g h ,  and is  actually rare  in the upper third o f  the r ive r .  

appears t o  have been 1 i t t l e  change in i t s  dis t r ibut ion since 1970 a1 ~ 

t h o u g h  i t  has declined in abundance in the upper half of the r ive r .  

Evermann and Bollman (1886) d i d  report i t  f rom the Monongahela 

I t  appears t o  increase in abundance with distance below P i t t s -  

'There 

JctaZurus me2a.s (Kafinesque). Type loca l i t y :  Ohio River. Fig- 

ure 87. 

Ohio River. 

tatus, i n  the ORSANCO (1962)  study. 

1970-80 periods indicates tha t  the dis t r ibut ion seems t o  have shif ted 

downstream. 

black bullheads were most abundant in the upper t h i r d  of the r ive r .  

Since 1969 more records have been reported i n  the lower half of t h e  

r ive r ,  and relat ively few records have been reported above ORM 400. 

The b l a c k  bullhead i s  comnon throughout the length o f  the  

I t  was the second most abundant i c t a l u r i d ,  a f t e r  I. punc- 

A comparison o f  the  1920-69 and 

Before 1969, and part icular ly  i n  the  ORSANCO (1962)  study, 

- 
ictaZurus nntaZis ( I  esueur). kigure 88. The yellow bullhead i s  

a lso found throughout the length o f  the O h i o  River. 

(1962) study the yellow bullhead seemed t o  be dis t r ibuted rather  evenly 

throughout the r ive r ,  however, since 1970 there seem t o  be many morc 

records i n  the upper 150 miles o f  the r iver .  

In the ORSANCO 

i c t d u r u s  nebuZosus (1-esueur) . Figure 89. The brown bullhead, 

l i k e  the black and yellow bullheads, i s  found throughout the length of  

the  O h i o  River. However, the brown seem t o  be l e s s  common in the lower 

half of the r iver  than i t s  two close re la t ives .  The brown bullhead has 
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also shown a def in i te  increase in the upper t h i r d  of the r iver  over the 

l a s t  20 years. When the ORSANCO study was conducted in 1957-59, the 

black bullhead was roughly 10 times more abundant i n  the  upper r iver ,  

An examination of lock chamber studies conducted between 1967 and 1980 

show t h a t  t h i s  s i tuat ion has been reversed, and the brown bullhead i s  

now the mast abundant bullhead in the upper th i rd  of the r iver  (Preston 

and White 1978) ,  while t he  yellow bullhead has become second in abundance. 

The brown bullhead i s  usually considered t o  prefer c learer ,  more heavily- 

vegetated water t h a n  the black. We considered the possibi l i ty  t h a t  the 

e a r l i e r  ident i f icat ions o f  black bullhead may have been in e r ror ,  so in 

1980 we examined approximately 20 collections of black bullhead (about 

80 specimens) which had been preserved during the ORSANCO (1962) study 

in the upper Ohio Rlver, with the aid o f  Dr. Branley A. Branson, and con- 

firmed, t ha t  they were indeed 1. melas, although they showed some charac- 

t e r i s t i c s  o f  I. nebuZosus. Therefore, we can only conclude tha t  there  

has been a s h i f t  in the bullhead population of the upper r iver  from i. 

melns to  1. nebuZosus, perhaps in response t o  be t te r  water qual i ty .  

Trautman (1981) in discussing a ser ies  of bullheads collected by H. Ron- 

a l d  Preston from the Ohio River, considered most specimens t o  be hybrids 

and backcrosses. 

TctaZums pmctatus (Raf i nesque) . Type local i ty  : Ohio River. F i g -  

ure 90. The channel catf ish i s  easi ly  the most abundant and ubiquitous 

ic ta lur id  i n  the Ohio River. I t  has been found in abundance throughout 

the r iver  in a l l  three time periods considered. 

N O ~ W U S  e l e u t h e m ~  Jordan. Figure 91. The mountain madtom i s  typi-  

cally found i n  medium and large r ivers .  I t  has been collected sporadically 
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in the Ohio River on gravel deposits,  arid despite i t s  r a r i t y ,  i s  probably 

a permanent resident o f  the  river. Older records a rc  those of ORSANCO 

(1962) a t  ORM 114, 845, 8 7 7 ,  and 973 between 1957 and 1959. There a re  

only three records since 1969: 

(1981) at. ORM 961 in 1980; andGeo-Larineat ORM 453 and 494 in 1981. 

Woyt (19713) a t  ORM 946, i k f f  e t  a l .  

fioturus f'lavus Rafinesque. Type loca l i ty :  Ohio River. Figure 92. 

The stonecat i s  an inhabitant of small and medium-sized r ivers  and streanis. 

I t  was probably much more abundant on the "rapids" o f  the Ohio River be- 

fore impoundment ( three  loca l i t i e s  a re  known before 1900). 

ably occurs in the  Ohio River orily as  s t rays .  

a re  from ORSANCO (1981) a t  ORi 13, 54, and 126; Diiquesne L i g h t  Co. (1977a) 

a t  ORM 34; Hoyt (1979) a t  ORM 945; andGeo-Fiarine (1982) a t  ORM 77 and 260. 

Today i t  prob- 

The s i x  records since 1970 

Noturi~s yyi.inus (Mi tch i l l ) .  Figure 93. The tadpole madtom has been 

f o u n d  occasionally in the lower half of the  Ohio River-. 

i s  known above ORM 530 ( O R S A N C O  1962 , a t  ORM 114 i n  1959). 

madtoni i s  usually found i n  smaller, quiet streams, and individuals found 

in the Ohio a re  probably s t rays .  

Only one record 

The tadpole 

iyoturus ttliums Jordan. Figure 94. The brindled madtom i s  f a i r l y  

common i n  small t r i bu ta r i e s  a l l  along the Ohio River, and i s  occasionally 

found in the r iver  as s t ray  individuals. 

NoLurus noctumus Jordan and Gilbert. Figure 95.  The freckled 

madtom i s  usually found in medium-sized r ivers  of the lower Mississippi 

drainage basin, and u p  the  Ohio River basin only into Indiana a n d  Kentucky. 

Three reports (probably a l l  as s t rays  from t r i b u t a r i e s )  a re  known: Hay 

(1894) a t  ORM 792 ;  S m i t h  (1979) a t  ORM 962; and Electr ic  Energy Inc. 
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(1976) a t  ORM 952. 

N O ~ ~ U U S  S L ~ ~ ~ O S U S  Taylor. Figure 96. ?he northern madtom i s  rare  

i n  medium-sized streams a l l  dlong the Ohio River, arrd has been collecte 

just %wice in the r iver :  

and t-loyt (1979)  a t  ORM 946 i n  1974-76. 

Clay (1975) a t  ORPI 663 in 1957 (U.L. H8954); 

Figure 97. 

Ohio River, although i t  i s  only occasionally tdken in t h e  upper 150 miles. 

I t  i s  probably third i n  abundance amongst t h e  i c t a lu r ids ,  beh ind  the chan- 

nel and blue  catf ishes .  There seeins t o  have been no major change in i t s  

dis t r ibut ion during the three time periods considered. 

The flathead ca t f i sh  i s  found throughout the length OF the 

Aphredoderidae 

rlphr Q ~ O ~ ~ C P M S  say1mu;; (Gi  11 i ams Figure 98 * The p i  ra te  perch i s  

i isually found i n  qu ie t ,  vegetated waters. 

in t he  lower Ohio River (below ORM 720) whore i t  probably occurs as es- 

capees from f 1 oodp 1 a i  t i  r l  oughs and creek mouths. Geo-Mari ne ( 1982 1 reported 

a speciriien a t  ORM 543 in 1981* 

I t  has beer] found occasionally 

Per cops i dae 

P~rcops , l s  oTniscoir!agi"us (Mal baum) figure 99. The trout-perch i s  

a rare  inhabitant o f  small arid medium-sized streams t o  the n o r t h  o f  the 

Ohio River above QRM 600. Befo re  1900 i t  may have been d permanent i n -  

h a b i t a n t  of the rocky r i f f l e s  o f  the upper Ohio, b u t  since impoundment 

o f  the r iver  i t  probably Q C C U ~ S  only as a s t r ay ,  The records below ORM 

320 a re  f r o m  Hay (1894) who c i t e s  Jordan a t  ORM 605; and Tebo (1965) a t  

ORI4 463 i n  1963. T h e  appearance of t h i s  inhab-itant o f  clear  waters j n  
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the upper 100 miles of the Ohio since 1970 a t t e s t s ,  once again, t o  the 

improved water quali ty of the upper r iver .  

Gadi dae 

Lotn Zota ( L . ) .  Figure 100. The burbot i s  usua 

inhabit deep, c l ea r ,  and cold lakes o r  la rger ,  cold r 

from the Ohio River represerit the southernmost extens 

fo r  this  species. Jordan (1888 and 1891) reported i t  

ORM 608. Forbes and Richardson (1920) claim i t  was I' 

ly  considered t o  

vers. Records 

on o f  the range 

from the Ohio a t  

. .occasionally 

taken i n  the Ohia . . . . I '  before 1900, b u t  d i d  n o t  report any specimens 

seen by themselves. Clay (1975) identified the photo o f  a f i s h  taken 

a t  ORM 663 in 1953 as a burbot, and reported three specimens captured 

i n  1960 a.l: ORM 480. Trautman (1957) expressed the opinion tha t  the 

b u r b o t  has probably never been established i n  

the records of Jordan (1891) and Forbes and Richardson (1920) were prob- 

ably based upon s t rays  which found t h e i r  way down the upper Mississippi 

River and i n t o  the Ohio. The more recent records of Clay probably re- 

present escaped individuals from pay-to-fish lakes , which are commonly 

stocked with mixtures of wi d f i s h  seined in Michigan and the northern 

regions o f  Indiana and Ohio 

the Ohio River, and t h a t  

Cyprinodont idae 

FunduZtls diaphunus (1-esueur) . Figure 101. The banded k i l l  i f  i sh 

was introduced from the Atlantic coast drainage of Pennsylvania in to  

the upper Ohio River drainage of Pennsylvania before 1938 (Raney 1938). 

Trautrnan (1957) mentions a l e t t e r  in which E.. C .  Raney told h i m  o f  find- 

ing the banded k i l l i f i s h  in the O h i o  River (ORM 28) in 1942. Apparently 
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the banded k i l l i f i s h  i s  now well-established i n  t r i b u t a r i e s  of the O h i o  

River above ORM 300, and i t  has been reported as s t r ays  between ORM 13 

and ORM 260 many times. 

1980a) in 1973 and 1979. 

The records a t  ORM 260 a re  from WAPORA (1974a, 

Fz'zmduhs heterocl*l.tzr,s (L .  ) , The only known record of the mummichog 

i n  the Ohio River i s  tha t  of E .  C .  Raney, c i t ed  i n  Trautman (1957).  

Raney found the mummichog a t  ORM 28 i n  1942 together w i t h  the banded 

k i l l i f i s h  ( see  above), both having been introduced to  the area from the 

Atlantic coast drainage of Pennsylvania. The mummichog has not been re- 

ported since in the Ohio River, and apparently d i d  not succeed i n  estab- 

l ishing i t s e l f ,  as aid the banded k i l l i f i s h .  

;+'unduZus notabus (Rafinesque). Figure 102. The blackstripe t o p -  

minnow i s  usually found i n  small, slow-moving streams, or i n  sloughs and 

backwaters. I t  occasionally s t rays  in to  the Ohio River, par t icular ly  i n  

t h e  lower t h i r d  o f  t he  r ive r .  

a r e  both a t  ORM 54 by WARORA (1974a), and U . L .  #1735 which was collected 

The only two records i n  the upper r ive r  

a t  New Cumberland Lock and Dam, and may be the same specimen reported as 

i'. d,Laphcmua by Preston and White (1978) Unfortunately, the specimen 

cannot be 'located. The specimens reported i n  ORS.4NCO (1942) were a l l  

from t r i b u t a r i e s ,  not the Ohio River. 

F~nIJuLus oliuaceus (S torer )  - The only acceptable record of the 

blackspotted topminnow i n  the Ohio River i s  t h a t  o f  S m i t h  (1979) a t  ORM 

940 (location ver i f ied by Page 1980). 

ORM 942 i n  1957 was from a t r ibu tary  t o  the Ohio. The mouth o f  the  Ohio 

River i s  near the northernmost extent of the natural range o f  th i s  f i s h .  

The record by ORSANCO (1962) a t  
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Poeci 1 i i dae 

Gambusia affinis (Baird and Girard). Figure 103- The mosqui tufish 

i s  usually found in ponds ,  roadside ditches,  and sloughs. Thc lower 

th i rd  of the Ohio  River represents the liriiit of i t s  Datura1 range i n t o  

the Ohio River basin, although i t  has been stocked t o  thc north and eas t  

of t h i s  area f o r  mosquito control.  Al l  records a re  below mile 596, and 

probably represent strays from adjacent waters. 

recards were from t r i b u t a r i e s ,  not the Ohio River. 

All of the ORSANCO (1362) 

Atherinidae 

Labidesthes siccuZus (Cope). Figure 104. The brook s i l ve r s ide  i s  

found in small and medium-sized streams throughout most of the Ohio River 

basin, and i s  occasionally found in the r iver  i t s e l f .  An ac t ive ,  school- 

i n g  species, this f i s h  may move purposefully bptween t r ibu ta r i e s  and the 

mainstem in response t o  local conditions. Before 1968 a l l  records W E ~ C  

from below ORM 870, except fo r  Ca l l ' s  (1896) rpcord a t  Louisville. Since 

1968, a l l  recor.k have been i n  the upper 260 niiles of the r i v e r ,  where 

cleaner waters may have encouraged moveinent from t r ibu ta r i e s  in to  the 

Ohio mainstem. 

not the Ohio River. 

The ORSANCO (1962) record a t  ORM 975 was from a t r i bu ta ry ,  

Percichthyidae 

Morone chrgsops (Rafinesque). Type loca l i t y :  Ohio River. Figure 

105. The white bass i s  found t h r o u g h o u t  the length of the r ive r ,  b u t  i s  

most commonly encountered below ORM 300. There seem t o  have been many 

niore loca l i t y  records in the middle r ive r  since 1970 than before 1970, 

b u t  t h i s  may be due t o  the increased use of boat-mounted electrofishing 
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gear in recent years,  a type o f  gear t o  which the white bass i s  pa r t i -  

cularly susceptible. On the other hand,  Pflieger (1975) reports t ha t  

since impoundments the white bass has increased in the Mississippi River 

have reduced turb id i ty ,  and the turbidi ty  of the Ohio 

1979 as well. 

?,!orone mississippiensis Jordan and Ei genmann. F 

yellow bass is  res t r ic ted  t o  the lower half o f  the  Oh 

has decl 

gure 106 

o River, 

ned s nce 

The 

and i s  

most frequently encountered i n  the l a s t  100 miles of the river, I t  i s  

niuch less  common than the white bass.  Al though  there are more records 

f o r  the f i sh  since 1970 than  before 1970, a s  in the case of the white 

bass, t h i s  may r e f l ec t  increased usage o f  electrofishinq boats by col-  

l ec to r s ,  rather than a change i n  abundance. The record a t  QRM 490 i s  

frorn WAPORA ( 1 9 7 6 b ) ,  The three records a t  o r  j u s t  below Louisville (ORM 

610, 617 ,  and 626)  are f r o m  Dames and Ploore (1975c, 1 9 7 6 ~ ) .  Jordan (1882) 

was the f i r s t ,  t o  mention yellow bass in the Ohio River: "...extending up 

the Ohio  t o  the  m o u t h  o f  the llabash or beyond." 

?Jk,)rone scmatilis (Wal baun). Figure 107. T h e  str iped bass has been 

stocked i n  the larger impoundments o f  Kentucky since 1957 (Clay 1975) .  

Beginning in 1967 i s  has a l s o  been stocked in the Ohio River of Kentucky 

(Axon e t  a l .  1980) and  West Virginia (U.  S. Nuclear Reg. Comm. 1977) .  Oc- 

casional individuals frorn these stockinqs have been captured and reported, 

beginning in 1975 (Kulik and Gamnion 1978; tioyt 1979; Preston 1979; Smith 

1979; WAPORA 1980; k f f  e t  a l .  2981; Trautman 1981). Commercial fishermen 

a t  Dam 

catch 

i n  the 

fished 

Lou i sv 

453 told me (WDP) in the summer o f  1980 t h a t  they have been able t o  

d r g e  striped bass  w i t h  hook-and-line gear e v e r y  s p r i n g  since 1975 

fast, water be?ow the dam. In the summer o f  1983, I (HDP) electro- 

14 specimens (a17 less  t h a n  200 mm TL)  a t  the Falls o f  the Ohio a t  

l l e .  
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Centrarchidae 

AmbZopZites rupestris (Rafinesyue). Figure 108. The rock bass ha5 

occa5ionally been reported i n  t h e  upper  two-thirds o f  the  Ohio River, and 

rarely i n  the lower th i rd .  The only discernible trend on t h e  dist r ibu-  

tion map i s  the increase i n  the nzimber of records reported above OWM 80 

since 1970. 

Centi.aivhu.7 macropterus (Lacepede) . Figure 109. The F 1  i e r  i s  usu- 

a l l y  considerdd an inhabitant. o f  c l e a r ,  heavily-vegetated, s t i l l  waters. 

I n  the Ohio River Basin i t  i s  found in sloughs, oxbow lakes, and standing 

waters on the floodplains of large streams i n  the western t h i r d  o f  the 

basin. The only other 

records are a l l  below ORM 845 since 1957 (ORSANCO 1962, ORM 877;  U, I.. 

#1885, ORM 846; Electric Energy Inc. 1976, ORM 952; Hoyt 1979, ORM 945; 

and S tarnes 1980, ORM 968).  

from l e n t i c  floodplain waters. 

Jordan (1878) reported i t  in the “lower Ohio”. 

These reports probably represent s t rays  

Lepornis qcineZZus Rafinesque. Type loca l i t y :  Ohio  River. Figure 

110. 

ponds, i t  i s  regularly reported .from the Ohio River, and many individuals 

a re  probably permanent residents of the river. 

o u t  the length o f  the r iver .  There a re  no evident changes in i t s  d i s t r i -  

bution or  abundance i n  the r iver  since 1970. 

Although the green sunfish i s  usually found in smaller streanis and 

I t  has been faund through- 

iepomis  pibboszls ( L . ) .  Figure 111. T h e  pumpkinssed i s  usually 

found i n  lakes, ponds, and c l ea r ,  well-vegetated backwaters. I t  i s  

f a i r l y  coiiirnm i n  the upper t h i r d  o f  the Ohio River, occasional i n  the 

middle t h i r d ,  and only a few strays enter the lower t h i r d ,  All o f  the 

smal 1 -open-ci rcl  e records between ORM 499 and 529 represent specimens 
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taken in embayments by Lockard (1966) .  

the many embayments in the upper half of the r iver  by the construction 

of the h igh- l i f t  dams in the 1960's and 1970's, provided habi ta ts  favor- 

able t o  the pumpkinseed a t  l eas t  as f a r  downstream as Markland Dam (ORM 

I t  appears t ha t  the creation o f  

531.5). Therefore, i t  appears t h a t  the records below ORM 400 are not  the 

resul t  of stockings (Burr 1980), b u t  s t rays  from the embayments. The ex- 

treme downstream record (ORM 754) i s  from Dames and Moore (1976a). 

Leporrris pdosus  (Cuvier). Figure 112. The warmouth i s  found 

throughout the O h i o  River, b u t  i s  most frequently encountered in the 

lower two-thirds. Although i t  i s  usually found i n  smaller r ivers ,  lakes 

and ponds, i t  i s  encountered often enough in the Ohio t o  be considered a 

permanent resident.  

of the r iver  since 1970 than before 1970 b u t  i t  i s  unclear if t h i s  i s  a 

Many more records have been made in the middle t h i r d  

resu l t  of larger  numbers of f i sh  i n  the r iver  or a greater number o f  i n -  

vestigators working on the r iver  with gear more e f f i c i en t  f o r  collecting 

t h i s  species (i . e . ,  electrofishing gear) .  

Lepomis htmiiZis (Girard) .  Figure 113. The orangespotted sunfish 

i s  also found t h r o u g h o u t  the length of the Ohio River, b u t  never in 

large numbers. A1 t h o u g h  the overall dis t r ibut ion center of the species 

l ies t o  the west of the O h i o  River, the species seems t o  be encountered 

most frequently ( a f t e r  1970 a t  l e a s t )  in the upper 150 miles of the r iver .  

~spo7n7;; iizaerochirus Rafinesque. Type loca l i t y :  Ohio River.  Fig- 

ure 114. The bluegill i s  dist r ibuted t h r o u g h o u t  the length o f  the Ohio 

River, and i s  the most comon centracchid i n  t he  r iver .  I t  may be most 

abundant in the middle th i rd  o f  the r ive r ,  responding t o  the creation of 

the embayment habitat  n much the same manner as the pumpkinseed. 
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Lepomis mzgaZokis (Rafinesque). i-igure 115. The longear sunfish 

i s  the second most abundant centrarchid i n  the Ohio River. I t  i s  found 

throughout the length o f  the r ive r ,  b u t  i s  most often cncountered in the 

lower and middle thirds .  The number o f  reports o f  t h i s  species in the 

iniddl e t h i  i-d of the r ive r ,  near the ernbayments , increased dramatical ly 

a f t e r  1970. 

Lepomis ni-ic.ro2ophu.s (Gllnther) . F i g u r e  116. The redear sunfish i s  

taken only occasionally i n  the Ohio River. 

each 100-mile segrrient o f  the rivet- between ORM 13 and 952. Unlike the 

b luegi l l ,  longear, pumpkinseed, and other sunfishes, i t  does not appear 

t o  have increased since the creation o f  elilhayrnents in the upper half o f  

the  river.. 

I t  has been reported from 

Microp i-ems do Zoiilieui Lacep ede - F i gu re  1.1 7 .  The sma 1 1 mouth bass 

prefers c l ea r ,  flowing streams with gravel bottoms. I t  was probably 

more abundant i n  the Ohio River before impoundment, b u t  i t  i s  now the 

l ea s t  abundant of the three basses i n  the river. I t  has been reported 

between ORM 13 and 952, b u t  i s  most abundant - i n  the upper two-.thirds o f  

the r iver .  Records s ince 1970 indicate  tha t  it i s  par t icu lar ly  abundant 

between ORM 350 and 500, b u t  t h i s  may be an a r t i f a c t  resul t ing from the 

large amount of electrof ishing e f f o r t  expended i n  t h i s  section o f  the 

r iver  between 1975 and 197'1 ( K u l i k  and Gammon 1978) .  

Micropierus pcurzctu2atu.s (Rafinesque). Type loca l i t y :  O h i o  Rivet-. 

F i g u r e  118. The spotted ha55 i s  usually found i n  largpr ,  slower, and 

more turbid streams than the smallmouth, and was probably the most  abun- 

dant o f  the  three basses in the Ohio River a t  the  time o f  Rafinesque. 

I t  has commonly heen reportcd thrsoughout the length of the Ohio River 
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b o t h  before and a f t e r  1970. 

than the largemouth bass, the l a t t e r  species hav ing  been favored in the 

habi ta t  a l te ra t ions  associated w i t h  impoundment of the r iver .  

A t  present i t  i s  only s l i gh t ly  less abundant 

iv;cmptmus salmoides (Lacepede) . Figure 119. The largemouth bass 

probably became the most abundant of the Mimopiems in the Ohio River 

before 1950, following the completion of the origina 

t ion darns i n  1937. The ’largemouth bass i s  found i n  almost any aquatic 

s e t  of 46 naviga- 

habitat  within i t s  range, b u t  seems to  favor large,  s t i l l  waters. I n  

the Ohio River i t  i s  commonly found from Pittsburgh t o  Cairo. On the 

dis t r ibut ion map i t  appears to  have been most common a f t e r  1970 in the 

middle third of the r ive r ,  an impression which may be due t o  t h e  favor- 

able embayment habitat  created there ,  t o  increased use of electrofishing 

gear 1’1.1 the area,  or b o t h .  

73cmoz.i~ mmuhxcrris Rafinesque. Type loca l i ty :  Ohio River. Figure 

120. The white crappie is common throughout the length of the Ohio River, 

I t  i s  probably the third most a b u n d a n t  centrarchid ( a f t e r  t h e  bluegill  and 

longear sunfish) in the r iver ,  and has demonstrated no obvious changes in 

dis t r ibut ion since 1970. 

i-’cmaccis nigromacu?,utus (Lesueur). Figure 121. The black crappie, 

which i s  usually considered t o  prefer c learer  waters than the white 

crappie, i s  only s l i gh t ly  less  abundant than the white crappie i n  the 

Ohia River. 

have been no obvious changes i n  i t s  dis t r ibut ion in the r iver  since 1970. 

I t  i s  found throughout the length of the r iver  and there 

Pet-ci dae 

Arruriocrrypka czsprella (Jordan).  Figure 122.  Known from only two 
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locations on the Ohio River (ORM 327, Osburn 1901; and ORM 506, Jordan 

1899) before 1900. The crystal  da r t e r  apparently prefers large r ive r  

habitats w i t h  expanses of clean sand and gravel. 

has been almost eliminated by human a c t i v i t y  i n  the Mississippi River 

Basin, and hence the crystal  dar ter  has been c l a s s i f i ed  a; of "special 

concern" by Deacon e t  a l .  (19713), and i s  consickred extirpated i n  I l l i -  

no is  (Smith 1979) ,  Kentucky (Burr 1980), a n d  Ohio (Trautrnan 1957 and 

1985). The chances of this  species being i n  the Ohio River o f  today 

seem remote a t  b e s t .  

This type of habitat  

- 
Arnrnocqpta peZZucidn (Putnam) . Figure 123. 1 he eastern sand dar ter  

requires large expanses o f  clean sand and gravel,  a type of habitat  whjch 

became much l e s s  available i n  the Ohio River, as well as throughout t h e  

range o f  the species,  a f t e r  1900. The e a r l i e r  records on the d i s t r i b u -  

t ion map are  from Call (1896) and Trautmati (1957). 

ORM 260 i n  1977 is from WAPORA (1978).  

the eastern sand dar ter  t o  be of "threateried" s t a tus .  

The single  record a t  

Deacon e t  a l .  (1979)  considered 

Ethzostoma asp.i"igene (Forbes). The only accepted record i s  t h a t  o f  

Forbes and Richardson (1920) a t  ORM 979 (as E. jess iac?) .  The mud dar ter  

i s  found, ra re ly ,  in sloughs on the floodplains o f  the Mississippi River 

and i t s  larger  t r i bu ta r i e s  near t h e i r  mouths. 

from several sloughs and creek mouths near the lower Ohio River. 

records i n  ORSANCO (1962) were a l l  from t r ibu ta r i e s  between ORM 890 and 

902, not the Ohio River. 

Smith (1979) reports i t  

The 

Etheostoma hlmnioides  Rafinesque. '1"ype loca l i t y :  Fa l l s  of the 

Ohio River. 

medium-sized s t r e a m  w i t h  s w i f t ,  c lea r  water runn ing  over coarse grave?-  

Figure 124.  The greenside dar ter  i s  usually found i n  
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rubble r i f f l e s .  

River of Rafinesque's day, b u t  no more. Therefore, the few records 

between 1920 and 1969 i n  the lower half of the r ive r  probably represent 

individuals straying from tr ibutary streams. Only one of  the ORSANCO 

(1962) records was taken from the Ohio River { a t  ORM 903 i n  1959) rather 

than t r ibutary streams. 

locations,  a17 above ORM 453. 

These conditions were cer ta inly present i n  the Ohio 

Since 1970, specimens have been reported a t  eight 

This upstream s h i f t  in records probably 

resulted from improved water quali ty in the upper r ive r ,  which encourages 

occasional individuals t o  s t ray in to  the river from t r i b u t a r i e s  

iftheostomcz caeruZe7mi Storer .  Figure 125. The rainbow da r t e r  occurs 

i n  the Ohio River only ra re ly ,  as s t ray individuals from small t r i bu ta r i e s .  

I t  has been reported only between ORM 54 and 518. 

Btheostoma flnbelEare Rafinesque. Figure 126 .  The fantai  1 da r t e r  

i s  one of the most common darters  i n  small streams a l l  along the Ohio  

River, b u t  i t  i s  rarely encountered, as s t r a y s ,  i n  the Ohio mainstem. 

I t  has been reported between Loui svi 11 e ( Raf inesque 1&2Ob, Call 1896, 

ORSANCO 1962, Trautman 1981) and ORM 54. 

Etheostomix kenwicot l i  (Putnam). The s t r i p e t a i  'I darter  has been 

reported from just  one location (ORM 607) on the Ohio River i n  1957 

(ORSANCO 1 9 6 2 ) .  

report ,  a t  O R M  902 and 898, b u t  they a re  both f r o m  t r i bu ta r i e s .  

There a re  two other collections i n  the O R S A N C O  (1962) 

&f,heostorna n i g r w ~  Rafinesque. Figure 3 2 7 .  The johnny da r t e r  i s  

widely dis t r ibuted i n  srmll streams a l l  a long the Ohio River, b u t  par- 

t i c u ? a r l y  those along the upper t w o - t h i r d s  of the r ive r .  

specimens have been reported between ORM 13 and 605. 

Individual 

None of the 
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specimens reported in ORSANCO (1962) were taken f r om the Ohio River main- 

stem. 

of the r iver ,  another ref lect ion o f  imre favorable water qua l i ty  condi- 

t ions.  

Since 1970 mast of the reports have come fram the upper 300 miles 

Etheostoria spectabile ( A g a s s i z ) .  Figure 128. The orangethroat 

dar te r  i s  usually found i n  very small streams along the lower two-thirds 

of the Ohio River valley (Trautman 1957, Clay 1975, Lee e t  a ] .  1980). 

H O V J W ~ ~ ,  the  only two reports of t h i s  species straying in to  the Ohio 

River a re  by WAPORA (197% and 1980b) a t  ORM 54 and 77. 

h':iheostoma vaFiaLmi Kirtland. Figure 129* The variegate da r t e r  

i s  occasional in small t o  medium-sized t r ibu ta r i e s  of  the upper two- 

th i rds  o f  the Ohio River. 

man (1892) a t  ORM 605, and by Osburn (1901) a t  ORM 98. Geo-Marine (1982) 

reportedspecimens a t  ORM 54, 77 ,  and 494 in 1981. 

I t  has been reported from the r ive r  by Wool- 

Ethzostoma zonaZe (Cape). Figure 130. The banded da r t e r  i s  IISU- 

a l l y  found in r i f f l e  areas o f  medium-sized streams. Since 1979 i t  has 

been reported from f ive  l o c a l i t i e s  in t h e  upper Ohio River ( O R M  34, 54,  

7 7 ,  260, and 494) by Duquesne Light Co. (1980), WAPORA (1977a, 1980a), 

and Geo-Marine (1982) .  The ORSANCO (1962) record a t  ORM 499 was frani a 

tr ibutary.  The appearance of these recent s t rays  i n  the upper r ive r  prob- 

ably ref1 cc ts  both increased co l lec tor  e f fo r t s  and better water qual i t y .  

Perca flavescens (Ni t ch i l l ) .  Figure 131. The yellow perch has 

been collected occasionally in the upper two-thirds o f  the Ohio River 

since a t  l ea s t  1878. Jordan (1878) mentioned i t s  presence i n  t l i ~  Ohio 

River of Indiana, and Call (1896) recorded i t  a t  the  F a l l s  near Louisvil le.  
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Trautrnan (195?)  agrees with Kir t land 's  e a r l i e r  concKusions tha t  the 

yellow perch found i t s  way from the Great Lakes t o  t h e  upper Ohio River 

t h r o u g h  the many connecting canals constructed before 1325. A f t e r  1900 

yellow perch were a l s o  stacked in many lakes, ponds, and  streams ad ja -  

cent t a  the uupel- O h i o  River. Reports o f  larval perch. in the upper Ohio 

River ( i . e . ,  Duquesne Light Co. 1977a; l4APORA 1977a; Evans and Tarter 

1977;  Geo-Marine 1978, 1983) indicate a reproducing population. 

Pc.rQcim caprocles (Rafinesque) - Type local i t y :  Ohio River. Figure 

132. Rafinesque found the loyperch o r  "hogfish" t o  be "the most c~million 

species" o f  a l l  the dar ters  in the Oh 

i s  today, although, re la t ive  t o  other 

f o u n d  occasionally. I t  seems t o  be d 

a l t h o u g h  i t  i s  s l i gh t ly  more abundant 

o River, and  so i t  probably s t i l l  

f ishes,  i t  can only  be said t o  be 

stributed from Pittsburgh t o  Cairo, 

in the middle third o f  the r iver .  

~tm:i lzu ropeZnntl.i (Jordan).  Figure  133. The channel dar ter  i s  

typically found on clean sand and qravel bars in larger  t r i bu ta r i e s  of 

the Plississippi River below \disconsin (Lee e t  a l e  1980). Trautman (1957) 

expressed the opinion t h a t  the channel dar te r  should have been present 

i n  the r i f f l e s  of  the Ohio River before 1900, b u t  he could find no records, 

He did report populations in the Muskingum River from I ts  mouth a t  OR11 172 

upstream, and i n  several other t r i bu ta r i e s  between ORM 276 arid 490. The 

first specimens from the Ohio River were reported in 1976 (Duquesne Light 

Co. 1977a, a t  ORt4 35; a n d  Preston 1979, a t  OR11 1 2 6 ) .  Additional specimens 

have subsequently been reported by Equ i tab1 e Environmental Heal t h  (1979b) 

a t  OR;1 15,  Preston (1979) a t  ORrl  279,  WAPORA (19SOa) a t  ORM 54 and 260, 

and Geo-Marine (1983) a t  ORPl 77 and 494* Apparently, a s  water qual i ty  

i n  the upper Ohio River iriiproved in the  197O's, the channel dar ter  
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strayed from the Muskingum River, and other sanctuaries,  back onto t h e  

remaining sand and gravel substrates in the upper Ohio River. 

Percina evides (Jordan and Copel and) I An inhabitant o f  small ei" 

streams, the g i l t  da r t e r  has been reported j u s t  once from the Ohio River 

a t  ORM 276 i n  1888 (Henshall 1889). 

i t  would only be as a ra re  s t ray .  

I f  i t  ex i s t s  i n  the r i v e r  of today 

Percina mucrocephala (Cope). Jordan (1878) reported t h e  longhead 

da r t e r  as  being in the Ohio River of Pennsylvania, h u t  i t  i s  not c l ea r  

i f  t h i s  general statement was backed hy actual specimens. I t  has been 

found in t r i b u t a r i e s  of the Ohio River i n  Pennsylvania, Ohio, West Vir- 

ginia ,  and Kentucky, b u t  usually a t  some distance above t h e  mouths o f  

the t r i bu ta r i e s  (Lee e t  a l .  1980).  

Percina mc/cuZata (Girard).  Figure 134. T h e  hlackside da r t e r  i s  

custornarily found in the poo ls  of small streams, hu t  there a r e  three 

records o f  st rays in the Ohio  River a t  ORM 98 (Osburn 1901), and ORM 

204 and 877 (Preston 1979) .  The ORSANCO (1962) records were a l l  from 

t r ibu ta r i e s  between ORM 499 and  910, not the Ohio River mainstem. 

Percina sciero: (Swain). Figure 135. The dusky dar te r  i s  usually 

found i n  medium to  large rivers i n  the lower Mississippi River drainage, 

I t  i s  found occasionally i n  t r i b u t a r i e s  a l l  along the Ohio River, but 

there are only two records o f  st rays i n  the Ohio River proper: Henshall 

(1889) a t  ORM 339 i n  1888 and ORSANCO (1962) a t  ORPI 963 i n  1957. The 

ORSANCO record a t  ORM 902 i n  1957 was from a t r i bu ta ry ,  not the Ohio 

R i  ver. 
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Pemzha shzunaidi (Girard).  Figure 13G. The r iver  da r t e r  i s  usu- 

a l l y  found i n  deep, swift  chutes of medium to large streams. I t  may 

have been a perinanent resident of the Ohio River before 1650, b u t  since 

1900 i t  has rarely been collected.  Traiitman (1957) reports three records 

between ORM 94 and 325 before 1900, and one a t  ORM 491 between 1920 and 

1.950. The records a t  ORM 597-598 and 606 are  from ORSANCO (1962)  i n  1957 

and 1959 dnd Nil 1 jams (1963) .  

reports:  a t  ORM 54 (Geo-Marine 19821, a t  ORM 260 (Geo-Marine 19G3) a t  ORP4 

395 ( U .  S .  Army Corps a f  Engineers 1 9 7 8 d ) ,  a t  QRPl 494 (WAPORA 197g, 1379a, 

1980a), a t  OR11 946 (Hoyt 1979) ,  and a t  ORM 952 (E lec t r i c  Energy Inc, 1976) .  

Since 1970 there have been eiqhe additional 

s t i z o s t e d i o n  ranacisi.i;e (Smith) Figure 137. The saucier- i s  common 

throughout the length of  the Ohio River where it i s  known t o  many f i she r -  

men a s  the jack salmon. There have been f a r  niore reports of sauger since 

1970 t h a n  before, par t icular ly  i n  the middle t h i r d  o f  the r i v e r ,  Cefore 

1970 the sauger was only occasionally taken i n  t h e  upper 200 miles o f  the 

r ive r ,  b u t  s i n c e  1970 i t  has become imre abundan t  i n  t h a t  reqion. 

Si?:zo;;ted.s:nn vI’:rw.vn (Mi tch i l l ) .  Figure 138. T h e  walleye i s  a l s o  

dis t r ibuted t h r o u g h o u t  the length of the Ohio River, b u t  has, apparently, 

always been less  abundant than the sauger, The walleye has continued t o  

decline r e l a t ive  t o  the sauger since 19711. I n  the river-wide OKSANCO 

study o f  1962, only three sauger were captured f o r  each walleye taken. 

In  recent s tudies ,  conducted a t  OR14 570-580, and 913-981, we h d v e  t , y p i -  

c a l ly  taken 30-59 sauger f-or  each walleye captured. 

number o f  l oca l i t y  reports f o r  the sauger between 1920-69 and 1370-80 

shows an increase f rom 42 t o  9 9 ,  respectively, while a s-isiilar coriipari- 

son f o r  the walleye shows a decrease from 33 t o  j u s t  26. Although 

A comparison o f  the 
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the walleye i s  by no means r a re  in the Ohio River o f  today, i t  does seein 

t o  be declining s teadi ly .  

Sci aeni dae 

ApZodinotus g m m i e z s  Rafinesque. Type loca l i t y :  Ohio  River. Fig- 

ure 139. The freshwater drum i s  found from P i t t s b u r g h  t o  Cairo, as i t  

was in the days of Rafinesque. I t  i s  common everywhere i n  the r i v e r ,  a l -  

though there  are  noticeably Feczlei- records i n  the upper 200 miles o f  t h e  

r ive r .  There have been no de f in i t e  changes in dis t r ibut ion between the 

three time periods considered, excepting, possibly, a s l i g h t  encroachment 

i n t o  the upper 50 miles of t h e  r iver  a f t e r  1970. 

C o t t  i ciae 

Cobtus caml inae  ( G i l l ) .  Figure 140. The banded sculpin i s  usually 

found in smaller, lowland streams, and probably occurs i n  the Ohio River 

only as a rare  s t ray .  Records on the map are  from Jordan (1878) f o r  "the 

Ohio River of  Indiana", Call (1896) a t  ORM 605, ORSANCO ( 1 9 6 2 ) a t  ORM 660, 

and S m i t h  (1979)  a t  ORM 921 in  1963. 

Fishes Which Could Occur In T h e  Ohio River 

Many of the 154 species o f  f i s h  which have been reported from the 

Ohio River, as  def ined  and accepted by us in the preceeding sect ion,  are  

species which usually complete their  l i f e  cycles in smaller streams, 

sloughs, oxbow lakes, o r  other aquatic habi ta ts ,  and have been found only 

occasionally i n  the Ohio River a f t e r  straying i n t o  the r i v e r ,  d r i f t i n g  

in to  the r i v e r  wh.i le dead o r  moribund, being driven into the river by 

floods, pollution, o r  dewatering of the preferred habi ta t ,  a f t e r  being 



2 59 

stocked i n  the r ive r  or  nearby waters, o r  by other imaginable events. 

Therefore, i t  i s  cer ta inly conceivable tha t  I any- species o f  f i s h  

which has been reported froni waters near the Ohio River could eventually 

be found i n  the mainstem. We prepared a l i s t  o f  f ishes  wtiich have been re-  

ported froin waters w i t h i n  50-100 miles o f  the  O h i o  River (based largely 

upon the dis t r ibut ions reported by Gerking 1945, Trautman 1957, DRSANCL; 

1962, Clay 1975, Pflieyev. 1975, Sm-ith 1979, Burr 1980, and Lee e t  a l .  

1980) ,  and divided the f ish on the l i s t  in to  two categories: 

deemed l ike ly  to  occur i n  t h e  Ohio River, and B )  those for  which occur- 

rence i n  the Ohio River seems to be possible b u t  unlikely. 

A )  those 

A n  annotated l i s t  o f  f ishes  l i ke ly  to  occur .- i n  the Ohio River -- --_--I-- 

Aci penseri dae 

s’8-.mxphiz&!gnchus alhus (Forbes and Richardson) : The pal 1 i d  sturgeon 

t i t x  been found i n  the Mississippi River above and below the Ohia River 

rriouth since 1950 (Pfl ieger  1975, Smith 1979) .  I t  i s  a large-river spe- 

c i e s  and probably s t rays  i n t o  the lower portion of t h e  Ohio River. 

Sa‘lmoni dae 

SaZvdinus fun!.-iriczZis (Mi tchi 11 1. The brook t rout  has been stocked 

extensively i n  small t r i bu ta r i e s  of the Ohio River i n  Pennsylvania, e a s t -  

ern Ohio, and  western West Virginia. Like the rainbow and brown t rou t s ,  

i t  s h o u l d  eventually be recorded as an introduced s t r ay  i n  the upper 150 

miles of the Ohio River. 

Umbri dae 

lirnbra % i n s ;  (Kir t l  and). The central  mudminnow has  been reported 

from sloughs and s lugg i sh  t r i bu ta r i e s  near the Ohia River i n  southern 
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I l l i n o i s ,  western Kentucky, and the upper 100 miles o f  the river i n  Ohio 

and Pennsylvania. I t  could occur as a s t r ay  i n  the Ohio River. 

Esoci dae 

Esotc iziger Lesueur. The chain pickerel has been found in oxbow 

lakes a long  the lower 100 miles o f  the Ohio River i n  I l l i n o i s  and  Kcn- 

tucky. Although rare,  i t  could easi ly  f i n d  access t o  the Ohio mainstern. 

t o  a 

spec 

collected i n  the Missouri River and i n  the 

point jus t  a few miles above the Ohio 

es which could easi ly  s t ray in to  the 

Cy p r i n i dae 

iiybognathus urgyrit-is Gi rard. The western s i lvery minnow has been 

Mississippi River downstream 

River m o u t h .  I t  i s  a r iver ine 

ower end of the  Ohio River. 

ns minnow, i s  1 i ke H. argyri-  

tis, found in the Missouri River and down the Mississippi. I t  has been 

found in the Mississippi River a t  Cairo, I l l i n o i s ,  and very l ikely occurs 

in the lower end o f  the  Ohio River. 

Hybopsis ge l ida  ( G i r a r d ) .  The sturgeon c h u b  i s  a l so  a r iver ine 

species found i n  the Missouri River, which i s  a?so found down the Missis- 

sippi River t o  about the mouth o f  the O h i o  River. I t  m y  enter the lower 

few miles o f  the O h i o  River. 

Hybopsis graciZis (Richardson). T h e  flathead chub, 1 i ke the above 

three ininnows, i s  found i n  the Missouri River, and down the Mississippi. 

The flathead chub, however, is  found below the m o u t h  of the Ohio River 

as well. 

ascend the Mississippi River above the  Missouri River mouth, an indica- 

t i o n  t ha t  they prefer t u r b i d  waters. T h e  Ohio River is  much clearer  a t  

Pflieger (1975) makes the p o i n t  t h a t  these f o u r  species do n o t  
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i t s  m o u t h  than the combined Mi ssi ss i  ppi -Missouri waters into whi ch i t  

empties, and hence, these four species may also be reluctant t o  enter 

the Ohio. 

~ o t r o p i s  uxderzs (Cope). The rosefin shiner i s  found in abundance 

i n  many small t r ibutary streams close t o  the Ohio River between ORM 300 

and  700. I t  surely s t rays  occasionally into the Ohio  River. 

Nc7trop.i-s tt?xmus (Girard). The weed shiner has been found in t r i -  

butaries of the Wabash and Mississippi rivers near the Ohio River. A 

def in i te  loca l i ty  for  the ORSANCO (1962) specimen could not be deter-  

mined, b u t  was probably a t r ibu tary  between ORM 850 and 981. 

Atherinidae 

~'4enidia beyyZZina (Cope). The inland s i lvers ide  has been reported 

from the Mississippi River j u s t  below the mouth of the Ohio River, and 

from streams emptying into t h e  Mississippi River i n  western Kentucky. 

I t  will probably be found i n  the lower O h i o  River. 

Centrarchidae 

Leyomis purzeta-t;us (Valenciennes). The spotted sunfish i s  found i n  

bottomland lakes and sloughs near the Ohio River in I l l i no i s  and western 

Kentucky. I t  probably f inds i t s  way from these habitats into the lower 

Ohio River (ORM 850-981) a t  high water periods. 

Percidae 

Etheostoma carturn (Cope). The bluebreast dar te r  i s  still found 

occasionally in larger  t r i bu ta r i e s  of  the Ohio River between ORM 50 and 

700, sometimes f a i r l y  close t o  the mainstem. Trautman (1957) believed 

i t  was probably in the O h i o  River before 1900, and  i t  may ye t  t u r n  u p  
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as  a s t ray .  

Etheostorna chlorosormm (Illay ) . The b l  u n  triose da r t e r  i s common i n  

small t r i bu ta r i e s  near the Ohio River of I l l i n o i s .  

i n to  the river between ORM 800 and 981. 

I t  probably s t rays  

ELTzeos-tomu gracile (Gi r a rd ) .  The slough dar t e r  i s  commonly found 

i n  small t r i bu ta r i e s  o f  the lower Ohio River i n  both I l l i n o i s  and Ken- 

tucky. The ORSANCO (1962) records ( 3 )  f o r  t h i s  f i s h  were a l l  from t r i -  

butaries between ORM 898 and 942, This f i s h  could occur, as s t r a y s ,  

between ORM 800 and 981. 

Etizeostoma proe2iare (Hay). ‘The cypress da r t e r  i s  occasionally 

taken in bottomland lakes and sloughs bordering the Ohio River between 

ORM 850 and 981. 

898. 

The ORSANCO (1962) record was from a t r ibu tary  a t  ORM 

I t  could s t ray  in to  the Ohio River. 

Rtheostorna squmiceps Jordan. The spo t t a i l  da r t e r  i s  abundant in 

several small tr i  butar i rs  t o  the Ohio River between ORM 800 and 981, as 

well as  i n  the u p p e r  Green River drainage (Smith 1979,  Burr 1980). The 

ORSANCO (1962) reports were from t r ibu ta r i e s  a t  ORM 898 and 902.  

though this  i s  a small-stream species i t  probably s t rays  in to  the  Ohio 

R i  ver occas i o na 1 1 y . 

,41- 

Percina phoxocephala (Nelson). The slenderhead da r t e r  i s  found in 

small t r i b u t a r i e s  near the  Ohio River between ORM 165 and 981. The 

ORSANCO (1962)  record was from a t r ibu tary  a t  ORM 499. 

Cotti dae 

Cottus b a i r d i  Girard. T h e  mottled sculpin can be found in m a l l  
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t r i bu ta r i e s  of the Ohio River between ORM 0 and 633, often close t o  the 

t r ibutary m o u t h .  The loca l i ty  of the ORSANCO (1962) specimen could not 

be determined, b u t  was probably a t r ibutary.  

I--- An annotated l i s t  of f ishes  whose occurrence i n  the Ohio River 

i s  possible b u t  unlikely 

This l i s t  includes species which have been reported within 50-100 

miles of the Ohio River, b u t  because of habitat  requirements, r a r i t y ,  

and/or a lack o f  recent reports ,  we consider the likelihood o f  t h e i r  

being in the Ohio River less  t h a n  tha t  of f i shes  on the previous anno- 

tated l i s t .  

Petromyzonti dae 

Lchthprqzofi  fossor  Rei ghard and Cumins. The northern brook 1 amp- 

rey i s  an uncommon, headwater inhabitant o f  the Ohio River Valley. 

rchthyom~zon g q e i  Hubbs and Trautman. The southern brook 1 amprey 

was l i s t e d  from the Ohio River in Tennessee Valley Authority 1976, a t  

ORM 946. However, these were the same specimens Hoyt (1979) reported 

as 1. yror?Lcyi, and which Burr (1980) concluded were I. cas tmeus.  The 

southern brook lamprey i s  known, in the Ohio River basin, only from the 

Tennessee River system in the extreme southwestern portion of the basin, 

where i t  i s  uncomon. 

Ichthz.jomyzon y ~ a e e l e ~ ~ i  Hubbs and Trautman. The mountain brook 

lamprey has been reported from the Ohio River (Hoyt 1979; see above 

species account),  b u t  the ident i f icat ion has been questioned. 

species i s  an unconinion, headwater inhabitant a t  scattered locations in 

the Ohio River Valley. 

This 



2 64 

Osmeri dae 

Osmerus inordm (Mi tchi 11 ) . The rainbow smelt has recently (1978 

a n d  1979) been captured in the Mississippi River b o t h  above and below 

the mouth of the Ohio River (Burr 1980). 

Cypri ni dae 

Cmpostoma o2igo'Lepi.s Hubbs and Greene. The largescale s tonerol ler  

seems t o  favor large t o  medium, turbid streams. I t  has been reported 

from t r ibu tar ies  o f  the Mississippi River within 50 miles o f  the Ohio 

Rlver m o u t h  (Lee e t  a l .  1980). 

CZinostomus fu'i2duZnides Girard. The rosyside dace i s  typical ly  an 

upland species. 

and  northeastern Kentucky, b u t  i s  apparently ra re  in these locations 

(Trautman 1957, Clay 1975, Lee e t  a1 . 1980).  

I t  has been reported near the Ohio River in b o t h  Ohio 

ExogZosswn ZLZUIWC? (Hubbs). The tonguetied minnow i s  known from 

three widely-scattered, upland populations in the Ohia River basin. 

The population closest  t o  the O h i o  River mainstem ( in  Ohio) has de- 

clined markedly in the l a s t  30 years (Lee e t  a l .  1980). 

FJotropis m n i s  Hubbs and Greene.. The pall id shiner i s  a very rare 

species, formerly in small t r ibu tar ies  of the lower third o f  the r iver .  

I n  recent years i t  has declined almost t o  extinction in the northern 

p a r t  of i t s  range (Pfl ieger  1975) .  

- 
TJot-ropis nriomus (Cope). ihe popeye shiner i s  an uncommon res i -  

dent of upland streams a t  several scattered locations t h r o u g h o u t  the  

Ohio River basin. Gilbert (1981) has suggested t h a t  the records of 

Notropis boops in the Ohio River of Pennsylvania may be based upon t h i s  

species. 
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I ~ o ~ Y w ~ I : : ;  chaZybaeus (Cope). The ironcolor shiner has been found 

within 50 miles of  the m o u t h  o f  the Ohio River in southeastern Missouri. 

I t  is  a lowland species,  found  in slow-moving, vegetated streams and 

ditches (Pf 1 i eger 1975) .  

Ifotropi:; gaZae-timis (Cope). The whi t e t a i  1 shiner i s  an upland spe-  

cies  reported from the upper reaches of southern t r ibu tar ies  of the Ohio 

River in southern Kentucky. The record f o r  t h i s  species in ORSANCO (1962)  

was for  specimens from Grand Pierre Creek in Pope County, I l l i n o i s  ( O R M  

898 in 1957) .  

i den t i  f i ed !i. spi Zopterus 

The specimens could not  be located, and may have been mis- 

i'doiropis hubbsi Bailey and Robison. The bluehead shiner i s  known 

from t r ibu ta r i e s  of the Mississippi in southern Arkansas, and was formerly 

known from a floodplain lake in southern I l l i no i s ,  The I l l i no i s  popula- 

tion may have been extirpated (Smith 1979) and the chances o f  t h i s  f i sh  

being found in the Ohio River are  remote a t  best. 

rii9tro;lis wnatus  ( P u t n a m ) .  The bleeding shiner has been reported 

in t r i bu ta r i e s  o f  the Mississippi River i n  Missouri above the m o u t h  of 

the Ohio River. 

Ehinic.iztlqs cntalwi,(ie (Val enci ennes ) I The 1 orignose dace i s  common 

in the center o f  i t s  dist r ibut ion in southern Canada and  the northern 

t i e r  of s t a t e s  i n  the United States ,  b u t  has been reported only occasion- 

a l l y  in the Ohio River basin; always i n  small, upland streams. 

the records are from before 1900,  and i t  seems unlikely t h a t  t h i s  species 

Most of 

will be found i n  the Ohio  River. 
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Catostomi dae 

LagochiZa l a c e m  Jordan and Brayton. - Ihe harel ip  sucker was col- 

lected a t  scat tered l o c a l i t i e s  in the Ohio River basin before 1900. 

I t  i s  now considered ex t inc t .  

Ic ta lur idae 

?v'oturu e z i l i s  Nelson. The slender madtoin i s  ra re  in srndller t r i -  

butar ies  o f  the lower half o f  the Ohio River. 

Cyprinodonti dae 

FUad~Zus catenatus (S torer ) .  The northern s t u d f i s h  has been reported 

i n  the headwatei-s of t h e  Wabash, S a l t ,  Tennessee, Cumberland, Green, and 

Barren r ivers  (Burr 1980, Lee e t  a ] .  1980).  I t  i s  f a i r l y  common and could 

occur i n  the  Ohio River, although there  a re  no records w i t h i n  30-40 miles 

o f  the r iver .  

P ~ U ~ ~ L L Z ~ S  wokti (Ayassiz). The starhead topminnow has been found in 

a f e w  c lea r ,  well-veqetated floodplain lakcls in southern I l l i n o i s  and 

western Kentucky near t h e  Ohio River (Clay 1975, S m i t h  1973, Burr 1980).  

Gasteeroste i  dae 

CuZaeu inconsLuns (Kirtlarid). The brook stickleback can iic3 found 

i n  norlliern and cenlral  Ohio in small, cool streams (Trautnian 1957). 

I t  appears t o  have declined i n  abiindance since 1900, and would be an 

unlikely inhabitant of the Ohio River even as a cLray. 

Centrdrchi dae 

EZassomu x o n a i m  Jordan. 1-he banded pygmy sutifish i s  found i n  

floodplain lakes and streams o f  southern I l l i n o i s  and western Kentucky 

(below the mouth o f  tile Wabash: Clay 1975, S m i t h  1979) .  I t s  exacting 
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habitat  requirements a re  not  met i n  the lower Ohio mainstem, b u t  i t  may 

s t ray in to  the r ive r  under unusual conditions.  

ik.porni.9 syrnme-tzvkus Forbes. The bantam sunfish i s  found i n  the  

floodplain lakes of southern I l l i n o i s  and western Kentucky below ORM 

850. I t  i s  uncommon and an unlikely inhabitant of the Ohio River. 

Percidae 

Amocrgpbct  claraa Jordan and Meek. The western sand dar te r  ha5 been 

reported from the western t i p  o f  Kentucky as recently as 1940 (Clay 1975), 

bu t  i t s  increasing r a r i t y  i n  the O h i o  River drainage probably precludes 

i t s  occurrence in the Ohio River mainstem. 

EtL?os%omu ex i le  (Glirard) . The Iowa da r t e r  has been recorded i n  

headwaters of Ohio River t r i b u t a r i e s  i n  Ohio (Trautman 1957), b u t  a t  

over 58 miles from the Ohio River proper. 

Ethleostomcx h i s t r i o  Jordan and G i  1 bert. The harl equi n dar te r  i s  

very rare  i n  western Kentucky and southern I l l i n o i s  (Clay 1975, Smi th  

1979, Burr 1980). I t  would be a most unusual s t r ay  i n  the Ohio River. 

Etizeastorria maculat-wrj Kirtland. The  spotted dar ter  i s  an uncommon 

Records f i sh  w i t h  a sporadic dis t r ibut ion i n  the Ohio River drainage. 

a r e  known from central Ohio, northwestern Pennsylvania, northern Indiana, 

southern Kentucky, and West Virginia (Lee e t  a l .  1980). 

E1;Keostoma micmptarca Jordan and G i  '1 bert .  The 1 east  darter has been 

reported from small creeks i n  northern and central Ohio and Indiana, usually 

over 50 miles from the Ohio River. One record f o r  Beargrass Creek, Kentucky 

is close t o  the Ohio River (Clay 1975, Burr 1980) b u t  the occurrence of 

th i s  species i n  the Ohio mainstem i s  unlikely. 
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E-theostomu neoptemuri f-lowell and D i  ngerkus.  The lo1 1 i pop d a r t e r  i s  

known only from t r i b u t a r i e s  of t h e  lower Tennessee River (Burr and May- 

den 1979) .  I t  would seeiii t o  be an un l ike ly  s t r a y  i n  t h e  Ohio River. 

~theostoma mfil ineatwn (Cope).  The red7 ine d a r t e r  i s  occas iona l ly  

taken in t h e  Cumberland and Tennessee r i v e r  dra inages  of western Kentucky 

(Clay 1975) .  

Etheostomu smithi Page and Braasch. The s labrock  d a r t e r  i s  uncommon 

i n  lower t r i b u t a r i e s  o f  t h e  Cumberland and Tennessee r i v e r s  i n  western 

Kentucky and Tennessee. 

un l ike ly  s t r a y  in  the Ohio River.  

I t s  s labrock  h a b i t a t  requirements make i t  an 

Etheostoma Lippecanoe Jordan a n d  Evevmann. The Ti ppecanoe d a r t e r  

i s  uncommon i n  sma l l e r  streams throughout: t h e  upper 800 mi les  o f  t h e  

Ohio River va l l ey  and would seem t o  be an un l ike ly  s t r a y  i n  t h e  Ohio 

River.  

Percina ounch.i:tue (Jordan and G i  1 b e r t )  . The saddl eback d a r t e r  has 

been c o l l e c t e d  in  t h e  extreme western corner  o f  Kentucky i n  r ecen t  y e a r s ,  

and before  1900 was c o l l e c t e d  u p  t h e  Ohio River va l l ey  as f a r  as t h e  

Wabash and Green r i v e r s .  

t he  Ohio River.  

I t  may s t r a y  'into t h e  lower 100-150 mi les  o f  

Percina onjrhgncha (Huhbs and Raney) e The sharpnose d a r t e r  i s  

present  i n  t h e  upper reaches o f  severa l  southern  Ohio River t r i b u t a r i e s  

above ORM 800. 

Fishes which . . I .- ._ have been erroneously repor ted  .I.I_ ___ from t h e  Ohio River 

Coregonus johmnae (Wagner). The deepwater c i s c o  was r epor t ed  i n  

Kulik a n d  Gammon (1978) a t  ORM 530.6 in  1977-78. The deepwater c i s c o  
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i s  endemic t o  Lakes Michigan and Huron, was last reported i n  1951, and 

i s  now considered e x t i n c t  (Lee e t  a1 a 1980).  Gammon (personal communi- 

ca t ion  1980) believes the 1978 report was due to an e r ro r  i n  a compute\-- 

generated 1 i s t . 

C;obiosc/ni~z mioZast~un G i  rard.  In 1891 Jordan reported "a specimen 

taken in the Ohio River a t  Lou i sv i l l e  i s  i n  the Agassiz Museum." 

was undoubtedly a mis-labeled specimen. 

P h i s  
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Figure 9. Distribution o f  Ichthyomyzon bdeZZiwo in t h e  Oh io  River. 

Figure 10. Distribution o f  ichthyomyzon cas tmeus i n  t h e  Ohio River 
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Figure 11. Distribution o f  .Tehthpmgzan unicuspis i n  t h e  Ohio River. 

1 
I N D I A N A  

Figure 12. Distribution o f  1,umpeti.a appendix  i n  the Ohio River. 
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Figure 13. D i s t r i b u t i o n  of Acipenser f’uZvescens i n  t h e  Ohio River. 

Figure 14. D i s t r i b u t i o n  o f  Scaphirhynchus pZatorynchus i n  the Ohio R ive r .  
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Figure 16. Distribution o f  Lepisosteus oculntzts i n  t h e  Ohio River. 

Figure 19. Distribution of Lepisosteus s p ~ t u Z a  i n  the Ohio River. 
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Figure  20. Distribution o f  Amia c a l m  i n  the Ohio River. 
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Figure 21.  Distribution o f  ~ng .u i%Za  rostratu. i n  the  Ohio River-. 



2 76 

Q
 

x
 
-
0
 

&
 

Q
 

-
.
 

- 
.
 

a
 
z
 

z
 

,
-

 
* 

-
I 

C
' 

4. 

..' 

* 
d
 

0
 

0
- 

L
 
a
 

>
 

ct- 
0

 

c
 
0
 



279 

Figure 23. D j s t r i b u t i o n  o f  AZosa pseudoharsngzls i n  t he  Ohio River. 
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Figure 25. D i s t r i b u t i o n  o f  Dorosoma. pe'ienense i n  the Ohio River. 
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Figure 28. Distribution of  SaZrno krut.ta i n  the Ohio R ive r .  

Figure 29. Distribution of Bsox americunus vemniculatus in t he  Ohio River.  
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F i g u r e  30. Distribution of Esoz Z U C ~ A S  in t he  Ohio River. 

Figure 31. Distribution of  E S ~ X  mcispinongy in t h e  Ohio River 



F i g u r e  32. D i s t r i b u t i o n  of C'(zrripostorna: anoruaZum in t h e  Ohio River. 

F i g u r e  35. D i s t r i b u t i o n  o f  b;-ic.?,rrZia b z ~ ~ ~ t , x  i n  the Ohio R iver .  
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F igu re  36. D i s t r i b u t . i o n  o f  Hybognathus nuchalis i n  t h e  Ohio R ive r .  

F igu re  39. D i s t r i b u t i o n  o f  Hz~hopsis dissimiZis i n  t h e  Ohio R i v e r .  
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F i g u r e  37. D i s t r i b u t i o n  o f  ;il.ibopsis izestiva2i.s i n  t h e  Ohio River. 
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F i g u r e  38. D i s t r i b u t i o n  o f  Hz~bopsis arriblops in  the Ohio  River. 
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Figure 42. Distribution o f  flotemigonus crysoleucas i n  t h e  Ohio River. 

F igure 45. Distribution of  Nutrwp i s  boups in the Ohio River. 
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Figure 47. Distribution o f  flotropis ehrysoesphalus in the  Ohio R iver .  

UY 
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Q K E N T U C K Y  01, 

Figure 48. D i s t r i b u t i o n  o f  rJr7tmplis C U Z W U ~ U S  i n  t h e  Ohio River. 
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Figure 49. Distribution o f  W o t ~ o p i s  emiliae in the Ohio River. 

Figure 50. Distribution of ivotl-opis Jfm0eu.s i n  t h e  Ohio River. 
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Figure 51. Distribution o f  ~ o t r o y i s  heLel2oZepsia i n  t he  Ohio River. 

Figure 52. Distribution o f  ~ o t r ~ p i s  h u d m i i u s  i n  t h e  Ohio River. 
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Figure 53. Distribution of h'otropis lutreizsis i n  t h e  Ohio River. 
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F i g u r e  54. Distribution o f  Notropis  photogenis  i n  t h e  Oh io  River. 
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F i g u r e  55, Distribution o f  i k t r o p i s  mbe l lus  i n  the  Ohio River. 

Figure 56. D i s t r i b u t i o n  o f  ~ Y ~ k m p k  shumtrdi i n  t h e  Ohio River. 
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F i g u r e  60. D i s t r i b u t i o n  o f  I\Joi;ropis whipple i  i n  t h e  Ohio River. 

Figure 61. D i s t r i b u t i o n  o f  ~hsnacohius  mirabi7is  i n  t h e  O h i o  R i v e r .  
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Figure 62. Distribution o f  Phoxinus ergthrogaster i n  t h e  Ohio River. 

I I N D I A N A  

Figure 66. Distribution o f  Rhinichthys atra tu lus  in the  Ohio River. 
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Figure 64. Distribution o f  Pimephales proinelas in t h e  Ohio River. 

Figure 65. Distribution o f  PimepizaZes u i g i k c x  i n  t h e  Ohio River. 
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F i g u r e  67. Distribution of Senro-t-iZ-us atromaculaihm in t h e  Ohio  River. 
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Figure 7 2 .  D i s t r i b u t i o n  o f  C;jcZeptus c%nt?gatus i n  t h e  Ohio R1'ver. 
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Figure 73. D i s t r i b u t i o n  o f  Erimyzon obZongus i n  t h e  Ohio R ive r .  

F i g u r e  74. D i s t r i b u t i o n  o f  E r i q z o n  sucetta i n  t h e  Ohio g i v e r .  
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Figure 78. Distribution o f  .Tctiobus n iger  in the Ohio River. 

Figure 82. Distribution of Moxostoma duquesnei i n  the O h i o  River. 
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F igu re  85. D i s t r i b u t i o n  o f  ictaZurus catus i n  t h e  Ohio R i v e r  

Figure 91. D i s t r i b u t i o n  o f  ~oturus e2eutheru.s i n  t h e  Ohio R ive r .  
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F i g u r e  92. D i s t r i b u t i o n  o f  fioturus f2avu.s i n  t h e  Ohio R ive r .  
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Figure 93. D i s t r i b u t i o n  o f  i ~ o t u m s  yyrinus i n  t h e  Ohio R ive r .  
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Figure 94. Distribution o f  NO$LUL~S  rniilrzns in t h e  Ohio River. 
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Figure 96. Distribution of Notums siigmosus i n  the Ohio River. 

Figure 98. Distribution o f  Aphredoderus sayanus i n  t h e  Ohio  River. 
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Figure 99. Distribution o f  Percopsis omiscornayeus in t h e  Ohio River. 
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Figure 100. Distribu-Lion o f  ~ o t a  Zota i n  t h e  Ohio River. 
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Figure 101. Distribution o f  ~undulus diaphanus in the Ohio River. 

Figure 102. Distribution o f  F U - ~ ~ L L Z U S  no ta tus  in the Ohio River, 
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F igu re  103. D i s t r i b u t i o n  o f  e~mhusia  affixis i n  t h e  Ohio River. 
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F igu re  104. D i s t r i b u t i o n  of Labidesthes siccuZus i n  the Ohio R ive r .  
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F i g u r e  106. n i s t r i b u t i o n  o f  ~ o r o n z  mississippiensis i n  t h e  Ohio River. 
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F i g u r e  107. D i s t r i b u t i o n  o f  Morone saxatiZis i n  the  O h i o  River. 
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F igu re  109. D i s t r i b u t i o n  o f  Centrarchus rnacropterus i n  t h e  Ohio  Rive r .  

F i g u r e  116. D i s t r i b u t i o n  o f  Lepomis rnicroZophus i n  .the Oh io  R ive r .  
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Figure 122.  Distribution o f  Ann?iocrgpt-"a asprella i n  t h e  Ohio River. 

I 

Figure 123, Distribution o f  Arlrmocrypta peZZucida: i n  the Ohio River. 
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Figure 124. i)i s t r i b u t i o n  o f  Etheostmo: b Z ~ ~ n % ~ i d e ~  in t h e  Ohio River. 
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Figure 126. Distribution of  Etheosto/iia j7ubeZZare in t h e  Ohio River. 
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Figure 127.  Distribution o f  Etheostorm n i g r m  i n  t h e  Ohio River. 
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Figure 128. Distri b u t i o r i  of Etheostorria s p e c t d i l e  i n  t h e  Ohio River. 

F i g u r e  129. D i s t r i b u t i o n  o f  Etheostomu variatwn i n  t h e  Ohio  River. 
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Figure  130. D i s t r i b u t i o n  o f  Etheostoma zonaZe i n  the Ohio River .  
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Figure  133. D i s t r i b u t i o n  o f  Percinn copelandi in the  Ohio River. 
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Figure 134. Distribution of Percina rnacklat-a in t h e  Ohio River. 

F i g u r e  140+ D i s t r i b u t i o n  o f  L;-,ttns ~ ~ r ~ I , ~ I - i . i ~ x e  i n  the  Ohio R i v e r .  
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Figure 135. Distribution o f  Percinlx sciera i n  t h e  Ohio River. 

Figure 136. Distribution o f  Percina shwnardi in t h e  Ohio River. 
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CONCLUSIONS 

Changes I n  The River Environment ..... - ____ ____ ....... -- 

1. The Ohio River has been converted from a free-flowing r iver  

with extreme annual variation in flow, depth, a n d  width, t o  a r iver  o f  

re lat ively constant width and a minirnuni channel depth of nine f e e t  by 

t h e  i n s t a l l a t ion  o f  the current system o f  2 0  navigation dams. 

w'de system of flood-control reservoirs s to re  flood waters and release 

them slowly d u r i n g  the dry seasons, result ing in much lower flood c r e s t s ,  

and much higher flows in the l a t e  summer. 

The basin- 

2 .  Land-use practices and construction o f  the navigation darns have 

together resulted i n  decreases i n  the area of rock,yravcl, and coarse 

sand substrates  in the r i v e r ,  and  increases in s i l t ,  f i n e  sand, and or- 

ganic f ines  in the r iver .  The navigation dams a l s o  inundated a l l  o f  the 

rapids and r i f f l e s  of t h e  original r iver .  

3. The number o f  islands in the r ive r  has declined from about 130 

in 1818 t o  110 Loday. 

4. Approximately 80 permanent embayriients have been created a l o n g  

the r ive r  by the riaviga-tion dams. Most of these Etmbayments a re  found 

in the upper h a l f  o f  the r ive r ,  where they provide t h e  only extensive 

habitats f o r  largemouth bass and the Lepornis sunfishes. 

5. The mouths o f  most o f  the smallcr t r i bu ta r i e s  t o  the Ohio  have 

been converted t o  permanently f l o o d e d ,  steep-si d e d ,  and soft-bottomed 

canals near the mainstem. 

6.  The annual range o f  t u rb id i t i e s  encountered by f ishes  i n  t he  

r iver  were probably n o t  affected by human a c t i v i t i e s ,  b u t  clearing o f  

the land in the 1700's  and 1800's d i d  increase the mean annual t u r b i d i t y  
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r iver  u p  t o  1960. After 1960 mean turbidi ty  decl ight ly  as 

t o f  bet te r  land-use practices and the release o f  c lea r  waters 

ood-control reservoirs t h r o u g h o u t  the b a s i n .  

/ .  The mean annual concentration of dissolved sol ids  in the r iver  

a l s o  increased from original levels of perhaps 8-10 mg/l t o  maximum 

levels o f  abou t  24 mg/ l  a t  Joppa in 1966, and have since declined s l igh t ly  

t o  about 16 tng/ l .  

8. Dissolved oxygen concentrations i n  the r iver  were often l e s s  

than 4.0 ppin by the 1940's. 

dary sewage treatment plants resulted in higher low-f low oxygen concen- 

t ra t ions  i n  the 1970's .  tiowever, oxygen concentrations o f  l ess  t h a n  5.0 

ppm are s t i  11 recorded below the metropol i t a n  areas ,  par t icular ly  during 

very  OW flows, or following inevitable breakdowns in the sewage t r ea t -  

men t f aci 1 i t i  es - 
9.  

?he insta7lation of primary and then secon- 

The mean temperature of the Ohio River probably increased 

s l igh t ly  following the clearing of the watershed between 1800 and 1900, 

there are  no confirming measurements available t o  us. Since the 1 8 7 0 ' ~ ~  

when adequate measurement began, there appears t o  have been no long-term 

changes in  the mean temperature of the Ohio River. Local increases in 

power plants a re  rein- 

increases are  s t i l l  n o t  

temperatures do occur where cooling waters from 

and the e f fec ts  of these troduced t o  the r iver ,  

c l ea r .  

10, Acid mine dra 

pH values t o  less  t h a n  

measures have resulted 

since 1970. 

ned s 

nage in the upper Ohio R ver Basin often depressed 

4 .0  in the 1940's and 50 s, b u t  pollution control 

i n  p H ' s  of between 6.0 and 9.0 throughout the r iver  

11. Coliform bacteria concentrations in the r iver  had reached extra- 

ordinarily high levels by the 1940's b u t  were reduced precipitously by 
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the in s t a l l a t ion  of primary sewage treatment f a c i l i t i e s  i n  the 1950’s. 

The i n s t a l l a t ion  o f  secondary treatment f a c i l i t i e s  f o r  iiiost of the basin 

population in .the 1960’s and 70’s d i d  not furtl9er reduce coliform bac- 

t e r i a  concentrations t o  any great extent,  perhaps because o f  an increasing 

human popul a t i o n ,  and non-poi n t  sources of bacteria.  

12. An increasing number o f  more-or-less exotic and d i f f i c u l t  .to 

measure elements and compounds are  being reported from the r i v e r ,  and 

the flesh of f i s h  therein,  each year. 

regarding heavy metals , PCB ’ s pest ic ides ,  and phenol i cs.  

these toxic substances, together w i t h  t a s t e  and odor objections to  food 

f ishes  from the r ive r  a r e  retarding the recovery o f  both comniercial and 

sport f i she r i e s  i n  the r iver .  

Recent concerns have been expressed 

‘The presence of 

13. The effects  o f  pollution have h i s to r i ca l ly  been most severe i n  

the upper 100 miles of the r ive r .  The riiost dramatic improvement in water 

quali ty has, there.fore, been made i n  this  a rea ,  and the tilost. dramatic re- 

coveries i n  the .fish community have a l s o  been noted i n  this area since 

1970. We a t t r i b u t e  t h i s  recovery largely t o  the reclamations achieved 

under the Federal Water Pollution Control Act Amendments of I972 (P.L.. 

92 -500) . 

Changes In The Fish Community 

1. The lock chamber rotenone sampling program, conducted under  the 

supervision of a basin-wide agency (ORSANCO) provides the rriost economic, 

reproducible, and r e l i ab le  means o f  monitoring long-term changes i n  the  

f i s h  community o f  the Ohio River. 

and continued indefini te ly .  

This program should be funded adequately 

2.  The t o t a l  number of f i s h  species reported from the Ohio River by 

a l l  authors u p  t o  1983 was 154. The upper, middle, and lower t h i r d s  o f  
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the r iver  each provided 115-121 species,  indicating a rather uniform dis-  

t r ibut ion o f  species. 

3. The divers i ty  (Shannon-Weiner index) o f  fishes increased s l  iqhtly 

fror:i 1 .26 in the upper third o f  the r iver  t o  1.51 in the lower third of 

the r iver .  There were s t a t i s t i c a l l y  s ignif icant  increases i n  d ivers i ty  

values recorded in the upper 100 miles of the r iver  between 1957 arid 1980. 

Diversit ies in 1978-80 were s ignif icant ly  higher in the river as a whole 

than i n  the previous three time periods considered. 

4. Eight native species which were reported before 1920 have not  

been reported since ( l e a s t  brook lamprey, Alabama shad, hornyhead c h u b ,  

Ozark m i n n o w ,  a n d  the c rys t a l ,  mud, g i l t ,  ana loncghead da r t e r s ) .  A l l  of 

these f ishes  were apparently rare  before 1920 a n d / o r  were r i f f le - rap id  

inhabiting forms. 

5. Five additional species which were reported between 1920 and 

1969 have n o t  been found in the r iver  since 1970 ( lake sturgeon, b u r b o t ,  

southern redbelly dace, dusky dar te r ,  a n d  banded sculpin) .  

6. Fourteen species of f i sh  have been introduced t o  the Ohio River 

by man since 1870. Comnion carp, goldfish,  white ca t f i sh ,  and banded 

k i l l  i f i s h  have established reproducinq populations. Of the reniaininq 

ten introduced species (alewife,  American shad, coho sdl tnon,  t-ainbow 

trout, brown trout,  northern pike, grass c a r p ,  s i l ve r  carp, mummichog, 

and striped bass)  only the grass carp and, perhaps, the striped bass d n d  

northern pike seem 1 i kely t o  es tabl ish reproducinq populations. 

7 .  Useful data concerning the dens i t ies ,  even the re la t ive  dens i t ies ,  

o f  Ohio River f ishes  simply does n o t  ex i s t  before 1957. Nevertheless, 

by c a u t  ous interpretation of early works, we arrived a t  the f o l l o w i n q  

conclus ons regarding s ignif icant  long-term chdnyes i n  the re la t ive  
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abundances o f  Ohio R i v e r  f i s h e s .  

a. The Alabama shad, l a k e  s turgeon,  and a l l i g a t o r  g a r  rep resen t  

t h r e e  species which were occas iona l  t o  common be fo re  1900, 

and which a re  now absent, o r  n e a r l y  so, f rom t h e  Ohio R iver .  

Fishes which were apparent ly  reduced g r e a t l y  i n  abundance 

a f t e r  1900 were t h e  lampreys, shovelnose s turgeon,  padd le f i sh ,  

muskellunge, and b l u e  sucker .  We a l s o  no te  i n  t h e  D i s t r i b u -  

t i o n a l  C h e c k l i s t  t h a t  many o f  t h e  sma l le r ,  r i f f l e - i n h a b i t i n g  

species ( i  .e.,  d a r t e r s ,  madtoins, s c u l p i n s ,  and some minnows) 

were probably  much more abundant be fo re  1900. 

b. 

c. Fishes which probab ly  dec l ined,  a l b e i t  t o  a l e s s e r  e x t e n t ,  

between 1900 and 1980 were t h e  shor tnose gar ,  mooneye, w h i t e  

sucker, redhorses , b u f f a l o f i s h e s  , and smal lmouth and spo t ted  

basses. 

F ishes which probab ly  inc reased i n  abundance between 1900 and 

1980 ( o t h e r  than t h e  i n t roduced  cotmion carp,  g o l d f i s h ,  w h i t e  

c a t f i s h ,  and banded k i l l i f i s h )  were the  g i z z a r d  shad, th read-  

f i n  shad, and r i v e r  carpsucker. 

d. 

8. Between 1957 and 1980 t h e  t e n  most abundant f i s h e s  i n  t h e  Ohio 

R iver ,  accord ing t o  our  analyses o f  t h e  243 lock-chamber po ison ings  made 

w i t h i n  t h i s  i n t e r v a l ,  were: emerald sh ine r ,  g i z z a r d  shad, f reshwa te r  

drum, mimic sh ine r ,  channel c a t f i s h ,  common carp, bu l lheads ,  s k i p j a c k  

he r r i ng ,  w h i t e  c rapp ie ,  and t h r e a d f i n  shad. 

9. The d e n s i t y  o f  a l l  f i s h e s  combined between 1957 and 1980 was 

14,764/ha i n  t h e  upper t h i r d  o f  t h e  r i v e r ,  and d e c l i n e d  t o  6,210 and 

5,393/ha i n  t h e  m idd le  and lower  t h i r d s .  However, these d i f f e r e n c e s  

were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  .05 l e v e l  accord ing  t o  t t e s t s .  
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The extremely large densi t ies  in the upper r iver  were due t o  large popu- 

la t ions of emerald and mimic shiners. 

10. Densities in the upper 100 miles of the r iver  showed the greatest  

change during the 1957-80 period. 

creased s ignif icant ly  ( " 0 5  l eve l ,  t t e s t s )  from 3,532 to  11,071/ha during 

the period with the la rges t  increase seen a f t e r  1977. 

Total densi t ies  i n  th is  section i n -  

We a t t r ibu te  t h i s  

t h r e e f o l d  increase t o  improved water quali ty i n  this section result ing 

from the mandates o f  P.L.  92-500. Total densi t ies  declined between ORM 

100 and 300 during 1957-80, primarily due t o  decreases i n  emerald and 

mimic shiner popu7ations. Below ORM 300 to ta l  densi t ies  were re la t ive ly  

unchanged during th i s  period. 

11. Between 1957 and 1980 the ten f i sh  which contributed the greatest  

overall biomass in the lock-chamber samples were: gizzard shad, common 

carp,  freshwater drum, channel ca t f i sh ,  bigmouth and smallmouth buffalo, 

emerald shiner,  paddlefish, flathead ca t f i sh ,  and bullheads ( a l l  three 

species combined). 

12. Total biomasses of a l l  f i sh  combined were relat ively low (about 

100 kg/ha) in 1957-60, and increased s igni f icant ly  ( .05 l eve l ,  t t e s t s )  

t o  about 450 kg/ha between 1967 and 1980. 

s tan t  between ORM 0 and 800, and then increased by a fac tor  o f  2 in the 

l a s t  181 miles of the r iver .  Most o f  t h i s  increase in biomass in the 

lawer r iver  was due t o  large catches of cornon carp and gizzard shad. 

Biomasses were re la t ive ly  con- 

13. Above ORM 100 nearly a71 species of f i s h  increased i n  density 

between 1957 and 1980, w i t h  the most dramatic increases seen a f t e r  1974. 

14.  Below ORM 100 the densi t ies  o f  emerald sh iner ,  m i m i c  shiner,  

s i l ve r  chub, and several other minnows decreased while densi t ies  o f  

common carp,  white crappie, sauger, white bass, and freshwater drum 

increased. 



368 

15. The densi t ies  of paddlcfish, longnose g a r ,  and skipjack herring 

increased s l igh t ly  between 1957 and 1980 in the lower third of the r iver .  

16. Gizzard shad densit ies increased above ORM 600 during t h i s  period 

and decreased s l igh t ly  below QRM 600. 

16. Threadfin shad densit ies declined between 1951 and 1990 in the 

lower third of the r iver  where they were most  numerous. 

18. Densities o f  bullheads ( a l l  species combined) and blue catf ish 

declined in most 100-mile sections of the r iver  between 1957 and 1388, 

and there was apparently a s h i f t  from black t o  byown bullheads in t h e  

upper th i rd  o f  the r ivcr .  

19. Several f ishes  which have been reported i n  the Mississippi River 

near the m o u t h  of the Ohio may eventually be found i n  the ?ower Ohio 

River. These species include the pal l id  sturgeon, western s i lvery minnow, 

p l a i n s  minnow, sturgeon chub, flathead chub, 

ReProduction O f  Fishes In The Ohio River 

and inland s i lve r s ide .  

1. O f  the 154 species o f  f i sh  reported 

to  assign 126 t o  one of  B a l o n ' s  reproductive 

non-guarders, 29% were guarders, and one was 

from the r iver  we were able 

guilds. Of these, 70% were 

a 1 i ve-bearer . 
2. The three most a b u n d a n t  f i shes  in the r iver  (emerald shiner,  g i z -  

rard s h a d ,  and freshwater drui-n) are a l l  pelagophils o r  1 itho-pelagophils. 

Apparently, producing pelagic o r  semi-pelagic eggs and/or larvae has been a 

successful strategy i n  the O h i o  River. 

t h e  grass carp i s  a l so  a pelagophil. 

I t  may be warth repeating t h a t  

3 .  Non-guarding l i thophi ls  made u p  the largest  guild (28 species) 

in the r ive r ,  b u t  included many species which have declined i n  abundance 

since the 1800's ( i  .e . ,  shovelnose sturgeon, paddlefish, blue sucker, and 

redhorses). Evidence indicates t h a t  s i1  ta t ian and canalization have 
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smothered many gravel deposits with f i n e r  sediments and inipai red the 

reproductive success of most non-guarding 1 i thophi 1 s 

of t h i s  guild (skipjack herring; 8th posit ion) was found among the 10 

most abundant f ishes  during 1957-80. 

Only one member 

4.  Fishes of the non-guarding phyto-lithophi? guild produce eggs 

and larvae which are be t te r  suited t o  the f iner  sediments now found on 

the bottom o f  the r ive r ,  and three members o f  th i s  guild (threadfin 

shad, cormnoti carp,  and miiiiic s h i n e r )  were among t h e  10 most abundant 

f ishes  in the r ive r  between 1957 and 1980. 

5. Three members of  the guarder gu i 1 ds  (channel ca t f i sh  , b u l l  heads, 

and w h i t e  crappie) were among the 10 most abundant f i s h e s  i n  the r iver .  

Apparently the s t ra tegy of a r t i f i c a l l y  cleaning the s i l t  from a nesting 

s i t e  or  cavi ty ,  and fanning the eggs placed there in ,  has a l s o  proven 

t o  be a successful s t ra tegy in the Ohia River. 

6. Most f i shes  i n  the Ohio River spawn in the  shore-debris zone 

o f  the r iver .  The centrarchids (other  than t h e  crappies) spawn most  

successfully in embayments. Centrarchids may have d i f f i cu l ty  i n  nest-  

i n g  successfully because of the physical disturbdnces associated w i t h  

tow boat wakes. 

7 .  Creek mouths and flooded creek channels near the mainstem are 

n o t  important spawning areas f o r  r iver ine  f i s h e s ,  although they may 

o f fe r  areas of refuge from pollution i n  t h e  u p p e r  100 miles of the r ive r .  

8 .  Larval f i shes  were present in the  r iver  between April  and Sep- 

tember o f  each year.  

9 .  Densities o f  a l l  larval f i shes  combined were grea tes t  in May and 

June o f  each year.  

10 .  Densities of a l l  larval  f i s h e s  combined increased substant ia l ly  

between each th i rd  o f  the  r iver  (i'ronr 9.6/100 m3 in the upper reaches of 
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the r ive r  t o  56.5/100 m 3  near Louisvil le,  t o  600/100 m 3  i n  t h e  lower 

reaches of the r ive r  d u r i n g  the peak spawning period of April-July). 

11. Cyprinid and percid larvae made u p  the most abundant tdxa of 

larval f ishes  i n  the upper third o f  the r ive r ,  while clupeids, cyprinids, 

and catostornids were most abundant in the lower two-thirds. 

Extrapolation . ....__.... Of Trends In The ~ F i s h  Cormunity 

1. The goals o f  P . L .  92-500 to  eliminate pollutants have been ap-  

proached with corresponding increases in f i s h  populations. A l t h o u g h  the 

most dramatic improvements have occurred i n  the upper 100 miles o f  the 

river where pollution was most severe, the modest improvements in the 

lower r ive r ,  in the face o f  an ever-increasing human population in the 

watershed, indicate the value of pressing forward t o  the f u l l  real izat ion 

o f  the goals stated in P.L. 92-500. 

2 .  Increasing densi t ies  of f ishes  t h r o u g h o u t  the r iver  wi l l  r e su l t  

i n  the  continued development of both sport  and commercial f i she r i e s  on 

the r i v e r .  External factors  which will increase the importance arrd value 

of the f i she r i e s  may be higher prices f o r  a l l  f ishery products ,  increased 

travel costs ,  which may keep recreational fishermen i n  the metropolitan 

centers on the r ive r  closer .to home, and  improvements in the quali ty o f  

f i s h  f lesh f o r  human consumption. 

3 .  The greatest  potential f o r  increases i n  t h e  d ive r s i ty ,  density,  

and biomass o f  f ishes  s t i l l  ex i s t s  in the uppermost 100 miles of the r ive r ,  

because relat ively large expanses of gravel substrate  s t i l l  ex i s t  there 

arid pollution-sensit ive f ishes  will , hopefully, continue t o  increase in 

response .to pollution abatement. 

4. T h e  documented return o f  many species t o  t h e  upper reaches of 

the r ive r  should encourage us to  undertake e f f o r t s  t o  res tore  species 
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i n  the  lower r ive r  w h i c h  have been extirpated ( i  .e .  

reduced t o  1 eve1 s o f  great  concern ( i .e .  , a1 1 igator gar ,  shov~"1n~lse 

sturgeon, blue sucker, muskellunge, and paddlefish). 

l ake  sturgeon) or 
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R E  COMM EN DAT 1' 0 NS 

Primary Recommendations ~...-~~---....._.....___I_.. 

1. There i s  a great need, and we cannot emphasize too  much the 

importance of t h i s  reconniencilat.ion , f o r  an overall coordination of 

studies being conducted on the rivet-. 

have been many laundry l i s t s  of f ishes  drawn up near the s i t e  o f  each 

new power plant o r  other proposed project.  

0.f r iver  near 3 o r  4 plants have been sainpled routinely and d i l igent ly  

for seven or eight s t ra ight  years. However, as Schindler (1978) has 

pointed o u t ,  many of  these studies have no c lear  objective other t h a n  

the need on the p a r t  of the project proposer, t o  meet a l eg i s l a t ive  

requirement. The propagation of t h i s  form o f  "tokenism" o r  "mitigative 

assessments" (poor science) i s  n o t  necessarily the resu l t  of a callow 

o r  indifferent  applicant, i t  may a?so  be the resu l t  of a f a i lu re  t o  pro- 

vide river-wide coordination o.f objectives by regulatory and management 

agencies . 

During the l a s t  decade there 

In some cases the few miles 

Therefore, we recommend t h a t  reyrrl atory and  management agencies 

develop a s e t  o f  r e a l i s t i c  objectives concerning fishery resources in 

the Ohio River. I t  i s  convenient t o  divide these resources in to  three 

groups : 

a )  commerci a1 f i shes 

b )  sport  f ishes 

c )  native fishes not  f i t t i n g  into t he  above two categories.  

Ne would ant ic ipate  t h a t  objectives concerning commercial species would 

center u p o n  identifying concentrations o f  marketable f i shes ,  improving 



373 

the pa la tab i l i ty  of f i sh  f lesh  through water quali ty improvements, de- 

termining harvest l eve ls ,  determining levels of toxic materials i n  f i s h  

f lesh ,  developing and regulating gear,  and developing uses f o r  a b u n d a n t  

species now under-utilized ( i  . e . ,  gizzard shad). 

Objectives concerning sport f i shes  would center u p o n  identifying 

concentrations o f  the principal sport f ishes  (i .e. basses, sunfishes, 

crappies, ca t f i shes ,  whi t e  bass 

improving pa la tab i l i ty ,  reducing toxic material in f i sh  f l e sh ,  ident i -  

fying factors  limiting sport fish populations in the r iver  and  devising 

and sauger),  improving catch r a t e s ,  

means of reducing t h e i r  e f f ec t s ,  and establishing populations of sport 

f i shes  n o t  present o r  rare in the r iver  ( i . e .  s t r iped bass a n d  muskel- 

1 unge) . 
Objectives concerning native fishes which do n o t  support f i she r i e s  

would center u p o n  determilling tempora? and s p a t i a l  trends i n  abundance, 

identifying species i n  danger o f  extirpation and determining riiethods of 

restoring such populations, t h e  reintroduction of extirpated species 

( i  . e . ,  l ake  sturgeon),  and determining factors  responsible f o r  depres- 

sing given populations. 

Two objectives which we feel  sould be given high p r io r i t i e s  are:  

a >  determining the e f fec ts  of the new high-rise dams on upstream 

and downstreani movement of declining species ( i  . e . ,  sturgeans, 

paddlefish, blue sucker, mooneye, and redhorses). 

determining the e f fec ts  of tow boat wakes on reproduction of 

smallmouth, largemouth, and  spotted basses and perhaps other 

nest-building fishes in the shore-debris zone. 

b )  

Once a s e t  o f  overall objectives have been agreed upon  a n d  p r ior i -  

t ized,  the regulatory and  management agencies would be in a position t o  
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identify data gaps, d ra f t  a river-wide study plan, coordinate the e f fo r t s  

of a l l  investigators working on the r i v e r ,  and recommend individual s t u d -  

i es  which would maximize the amount and usefulness o f  information gathered, 

while reducing duplication, overlap, and meaningless compilations. 

2 .  Because the annual lock chamber rotenone samples provide the most 

economic and reproducible means of nionitoring f i s h  populations in the Ohio 

River, i t  i s  imperative tha t  the agencies involved in the program conduct 

i t  i n  a manner which wi l l  provide the maximum amount o f  information pos- 

s i b l e ,  and t h a t  the information be gathered by 

dardized means t o  ensure comparable datd from 

To t h i s  end we recommend t h e  following: 

a )  That a validation o f  the lock chamber 

t a k e n .  T h i s  Val idation procedure wou 

highly defined and s tan-  

ock t o  lock a n d  year t o  year.  

d 

s ingle  lock w i t h  r e su l t s  from an iritens 

e f f o r t  i n  the open r ive r  near the lock. 

That the cooperating agencies establish 

schedule specifying the lock t o  be samp 

b )  

sampling method be under- 

compare r e su l t s  from a 

ve sampl ing and t a y g  i rig 

a de f in i t e  samp 

ed each year. 

i ng 

t pre- 

sent the same locks are n o t  sampled each year. 

continue t o  be conducted in l a t e  summer o r  early f a l l  when water 

levels a re  low. The exact sampling dates should probably be 

adjusted each year t o  conform t o  a specified s e t  o f  water level 

and water temperature c r i t e r i a .  

That rotenone concentrations and e f fo r t s  allotted f o r  co l l ec t -  

i n g  f ishes  be standardized. 

S a m p l i n g  should 

c )  

d )  That collecting e f fo r t s  be equally dis t r ibuted among a l l  s izes 

and  species of f ishes  t o  ensure accurate and comparable d a t a .  

Provision should be made fo r  the preservation of voucher specimens e )  
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of a71 f i sh  species taken in each lock chamber sample on the 

O h i o  River. 

established and permanent col lect ion.  

and safety i t  might be best t o  d i s t r ibu te  the voucher specimens 

amongst two o r  three such collections.  Large collections now 

ex is t  a t  Ohio S ta te  University, the University of  Louisvil le,  

and the I l l i no i s  Natural History Survey. 

That f ishes  which cannot be posit ively ident i f ied in the f i e l d  

be preserved and examined l a t e r  in the laboratory. 

also be advisable to  have representative specimens ver i f ied by 

recognized ichthyologists a t  the voucher deposition museums. 

That a se r ies  of experiments be unaertaken t o  determine i f  a 

more re l iab le  means of collecting poisoned f i s h  from the lock 

chambers can be devised. The use of l i f t  nets on the bottom of 

the locks, stop nets pulled through the chamber, o r  benthic 

dredges may be o f  value. 

The voucher specimens should be stored in a well- 

For reasons o f  economy 

f )  

I t  would 

g )  

Even while maintaining a conscious 

e f f o r t  t o  se lec t  f ishes  without b i a s ,  most people will be a t -  

tracted t o  the large,  unusual, or  valuable specimen f i r s t .  

That a detailed se t  of writ ten instructions and data forms be h )  

provided t o  aid the collecting parties in achieving results with 

a minimum of error  variance and a maximum amount o f  information. 

The stated goals  o f  P.L.  92-500 should continue t o  be pursued in 3 .  

order tha t  the demonstrated program toward recovery o f  the f i sh  community 

t h r o u g h  enhanced water quali ty be maintained. A copy o f  a l l  environmental 

impact assessments within the O h i o  River Basin and a l l  preliminary reports 

(microfjche i f  necessary) leading t o  such assessments should be f i l e d  

w i t h  an exis t ing,  s tab le ,  l i b r a r y  central ly  located within the basin, a s  

we17 as being made available t h r o u g h  the National Technical Information 
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Service i n  Washington, D. C .  Following the suggestions o f  Rosenberg e t  a l .  

(1981) a l l  documents must be at t r ibuted t o  the original author(s) .  

__. Secondary . Recommendations 

1. The resu l t s  of the lock chamber poisonings made between 1957 and 

1960 which resul Led in the ORSANCQ Aquatic-Life Resources report o f  -2962 

are  available,  and should be incorporated in to  ORSANCO's computer-stored 

data base. 

2 .  Tabular, raw data should be appended t o  a l l  environniental reports 

submitted t o  regulatory agencies, and should be expressed in the original 

units of measure ( i  . e . ,  number o f  f i s h  shocked per u n i t  of  time or  d i s -  

tance, area o f  seine haul, volume o f  water f i l t e r e d ,  e t c . ) .  

charged with e i t h e r  conducting or reviewing investigations of Ohio River 

f ishes  should spccify units o f  measure to  be used i n  routine collection 

o f  data. 

Agencies 

3. Studies o f  reproductive success and larval f i s h  dis t r ibut ion i n  

the  r ive r  are hampered by the inab i l i t y  t o  identify most specimens t o  

assi f i ca- 

d s ,  and 

species, given the current s t a t e  of larval f i s h  taxonomy and c 

t ion.  Therefore, descriptive studies of larval sucker, cyprin 

clupeids in par t icular  should he encouraged, 

A? 1 investigators should be encouraged t o  1 i s t  f ishes 4 .  

genet ical ly ,  follow the taxonomic usage established by Robb 

(1980) ,  and standardize mesh sizes of all n e t t i n g  and means 

ing each collection e f f o r t .  I t  might  even be possible f o r  

phylo- 

ns et  a l .  

of quan t i,fy- 

the Environ- 

mental Protection Agency t o  devise standard data forms fo r  each col l ec t -  

i n g  method. 

5. All agencies which mandate studies o f  f ishes  on the Ohia River 

should follow the recommendations o f  the Association o.f Systematics 
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Collections (Lee e t  a l .  1982) and demand as a condition o f  a l l  contracts 

l e t  t h a t  voucher specimens be properly collected and  maintained. 

6 .  blany collections of f ishes  have been made in the upper two- 

th i rds  of the Ohio River ktween 1970 and 1983, but  re la t ive ly  few col- 

lect ions have been made below ORM 635. CJe recommend tha t  collecting 

e f fo r t s  below mile 635 be encouraged by governmental agencies whenever 

possible, t o  complete our knowledge of the f i shes  i n  t h i s ,  the leas t  

disturbed section of the r iver .  

7 .  The lower 62 miles of the r iver  remain unimpeded by h igh- l i f t  

dams (only two small wicket dams are present) and represent a refuge 

area for  the shovelnose sturgeon, a l l i ga to r  g a r ,  paddlefish, blue sucker, 

and other riverine species ( N e f f  e t  a l -  1961). A new high-rise dam i s  

planned a t  Olrxted ( O f W  964; U. S. Army Corps of Engineers 1979b and 

Woodyard, Per. Cornm. 1983) and  we recommend t h a t  i f  t h i s  darn i s  constructed, 

a l l  possible consideration should be given t o  mitigating e f fec ts  o f  the dam 

on f ishes  in the area,  and t h a t  compensatory proqrams t o  act ively o f f se t  

any such deleterious e f fec ts  be included in project plans. 

8. The U .  S, Army Corps of Engineers, in cooperation with other 

resource aqencies, should seriously consider means by which the s i l t a -  

t i o n  o f  gravel a n d  rubble substrates in the channel border and shore 

debras zone could be reduced f o r  the reproductive benefit of the l i tho-  

p h i 1  f i shes .  I f  s t ructures  a n d  operation schedules can be devised t o  

provide a year around 9 '  chdnnel, i t  would seerti t h a t  a means of keeping 

a t  l eas t  small areas o f  gravel c lear  could also be devised. The t a i l -  

water region below the darns w o u l d  seem t o  be areas where such measures 

rriigkit be attempted, The need t o  keep the spectacular fossi l  beds a t  the 

F a l l s  o f  the Ohio f ree  o f  s i l t  for  observation purposes m i g h t  provide an 
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i n i t i a l  jus t i f ica t ion  and s i t e  f o r  such experiments. Species of f i s h  

which would benefit from these measures would include t h e  shovelnose 

sturgeon, paddlefish blue sucker, redhorses dar ters  wall eye and 

sauger. 

9 .  Public participation in defining the long-term objectives of 

f ishery investigation and management practices on t h e  r iver  should be 

increased, and  the pub1 i c  should be encouraged t o  observe r iver  condi- 

t i o n s  and f ishes  and report t he i r  observations freely t o  designated 

s t a t e  and  federal o-ff i ci a1 s . 
10. The F i s h  and Wildlife Agencies of t h e  s ta tes  bordering t h e  

r iver  should, with the cooperation o f  the U. S.  Fish and  Wildlife Ser- 

vice, consider seriously a program t o  reintroduce the lake sturgeon t o  

t he  Ohio River. 'This large,  magnificent, and valuable f i s h ,  a native 

of the r v e r y  i s  f a r  more deserving of the attentions of our  .fish pro- 

pagation s t s  t h a - n  the striped bass and northern pike ( b o t h  of which were 

stocked i n  the r iver  in the 1970 ' s ) .  

culture of  white sturgeon in California [Aquaculture 8(2):4-51 should be 

easi ly  transferred t o  the culture o f  lake sturgeon. 

t o  obtain lake sturgeon brood stock from the s t a t e s  of  Minnesota and  W i s -  

consin. We believe personnel of the Kentucky Department o f  Fish and Wild- 

1 i f e  Resources a t  the M i  nor  C1 ark Fish Hatchery, having demonstrated great 

success in rearing such d i f f i c u l t  species as muskellunge and striped bass, 

are eminently qualified t o  spawn and rear young sturgeon. Potential re- 

lease s i t e s  would include the Markland, McAlpine, and Cannelton pools, a n d  

the lower Ohio River below Smithland Darn. 

Recent advances in the a r t i f i c i a l  

I t  should be possible 
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