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FISHERY t3F THE GREAT M X F I M I  RIVER 

20 SEPT. 1985 

Introductton: 

On 20 September 1985 w e  conducted  t h e  second annual  

c e n s u s  of  f i s h  i n  t h e  G r e a t  M i a m i  R i v e r  above and below t h e  

F e r n a l d  n u c l e a r  f a c i l i t y  between Ross and N e w  B a l t i m o r e  Ohio. The 

s u r v e y  w a s  done  p r i m a r i l y  t o  collect  samples  f o r  r a d i o n u c l i d e  

a n a l y s i s 8  however. a l l  f i s h  w e r e  c ensused  ( l e n g t h ,  weight  and 

s p e c i e s )  t o  compare t h e  h e a l t h  of t h e  f i s h  s t o c k s  i n  t h e  r i v e r  

a l o n g  t h a t  g r a d i e n t  between ups t r eam and downstream s t a t i o n s  and 

between t h e  t w o  y e a r s  t h a t  s a m p l e s  have  been taken .  T h i s  r e p o r t  I 

b r e i f  ly s u m m a r i z e s  and p r e s e n t s  t h o s e  d a t a .  

I 

( 

F i s h  were c o l l e c t e d  by e l e c t r o f i s h i n g  w i t h  a p u l s e d  DC 

u n i t  (60 p u l s e s / s e c )  a t  240 v o l t s .  The Anode w a s  located 00 a 

moveable  boom mounted on t h e  f r o n t  of a 16 foot John boa t .  The 

c a t h o d  w a s  a beam of c a b l e s  connec ted  across t h e  f r o n t  of t h e  

b o a t ,  The shocked f i s h  w e r e  r e t r i e v e d  w i t h  long-handled d i p  n e t s  

by t w o  p e r s o n s  on t h e  f r o n t  of t h e  boa t .  The f i s h  were dumped 

i n t o  a l i v e  well with a b u b b l e r  d u r i n g  t h e  collection p e r i o d ,  

F i s h  w e r e  e l e c t r o e h o c k e d  f o r  30 minu tes  a t  each  s t a t i o n .  A t  t h e  

end of t h a t  p e r i o d  t h e  f i s h  w e r e  weighed and l eng thed  on s h o r e  

u s i n g  a s p r i n g  b a l a n c e  and a f i s h  board  i n  grams amd m i l l i m e t e r s ,  

respecti v e l v .  The d a t a  w e r e  w r i t t e n  on waterproof  forms. The 

f i s h  were bagged and p l a c e d  i n  an  i n d i v i d u a l  cooler wi th  ice a t  

( 
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each  s t a t i o n .  

Three  s t a t i o n s  r e l a v e n t  t o  t h e  o p e r a t i o n  of t h e  F e r n a l d  

p l a n t  w e r e  s e l e c t e d .  S t a t i o n  1 was l o c a t e d  i n  t h e  pool above t h e  

Boul t o n  W a t e r w o r k 6  p l a n t  upstream of t h e  c r o s s i n g  of 1275 and t h s  

G r e a t  Miami R i v e r .  S t a t i o n  1 i nc luded  b a c k w a t e r s  and t h e  margin. 

of a 5 1 0 w  movinq pool  w i t h  n o  r i f f l e  h a b i t a t .  S t a t i o n  2 was 

locate immedia t e ly  below t h e  o u t f a l l  f rom t h e  F e r n a l d  p l a n t  n e a r  

S t r i c k e r s  Grove Amusement Park. S t a t i o n  2 i n c l u d e d  f a s t  moving 

w a t e r .  s o m e  5ha l low backwaters .  s a m l l  p w l s .  and r i f f l e  areas. 

The h a b i t a t  d i v e r s i t y  h e r e  w a s  g r e a t e r .  S t a t i o n  3 w a s  l o c a t e  

below t h e  c o n f l u e n c e  of Paddy’s Run C r e e k  and t h e  G r e a t  M i a m i  

R ive r  a t  Welch’s Sand and Gravel.  S t a t i o n  3 w a s  i n  an area of 

r i v e r  t h a t  had been  d r a g l i n e d  over t h e  vear .  Hence t h e  pool w a s  

deep. b u t  b e c a u s e  o f ’ t h e  narrow width i t  moved r e l a t i v e l y  r a p i d l y  

f o r  such  a pool .  The s h o r e l i n e  and h a b i t a t  d i v e r s i t y  had been 

s e r i o u s l y  r educed ,  The s e c t i o n  i n c l u d e d  p o o l s  and 5ha l low rocky 

maro ins  w i t h  l i t t l e  r i f f l e .  

The e l e c t r o f  i s h i n q  began at 9:30 a m  and w a s  completmd a t  

abou t  17:OO h r s .  The sequence of s t a t i o n s  and t h e  t i m e s  w e r e  

a l m o s t  i d e n t i c a l  to  t h o s e  i n  t h e  w i a i n a l  s h o c k i n g  su rvey  on 1 

October  1984. The f i s h  w e r e  s t o r e d  i n  a 4C coldbox o v e r n i g h t .  

Fish species i d e n t i f i c a t i o n  w a s  conf i rmed u s i n q  s e v e r a l  keys. 

The n e x t  day. t h e  f i s h  w e r e  c l eaned  i n  a minimal f a s h i o n  f o r  an 

examina t ion  of t h e  n u c l i d e s  i n  t h e  musc le  o n l y .  The heads  w e r e  

removed a t  t h e  g i l l s :  t h e  g u t s  and i n t e r n a l  o r g a n s  removed: and 

t h e  backbone i n c l u d i n g  the d o r s a l  f i n  w a s  removed as w e l l  a5 t h e  

cauda l  f i n .  The f i s h  w e r e  r i n s e d .  The f i l e t s  w e r e  weighed 

t h e  bag 

c 

4 .  
.t I 

i 

(JQ@ooq a p p r o x i m a t e l v  on a s p r i n q  b a l a n c e  i n  z i p  l o c k  baqs ;  
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c o n t e n t s  w e r e  l a b e l e d  a s  t o  weight .  s p e c i e s .  d a t e  and s t a t i o n .  

Then t h e  bags  w e r e  f r o z e n  i n  a l a r g e r  bag opened  f o r  each  

s t a t i o n .  The c u t t i n q  area w a s  c l e a n e d  and f l u s h e d  w i t h  w a t e r  

between s t a t i o n s .  S t a t i o n s  w e r e  c l e a n e d  i n  t h e  ups t r eam t o  

downstream o r d e r .  The f i s h  w e r e  ma in ta ined  a t  -1OC b e f o r e  

s h i p p i n o .  They w e r e  p l a c e d  i n  c o o l e r s .  one f r o m  e a c h  s t a t ion .  

w i t h  1112 l b s  of d r y  ice  and s h i p p e d  by o v e r n i g h t  carrier to t h e  

a n l y t i c a l  l a b o r a t o r y  i n  C a l i f o r n i a .  A t  no t i m e  d i d  t h e  f i s h  go 

on . Fenald  p r o p e r t y .  n o r  w e r e  t h e y  ewposed i n  r o o m s  t h a t  had e v e r  

had n u c l i d e s  used. Contamina t ion  f r o m  o t h e r  s u r c e s  would have  

been v e r v  u n l i k e l y .  

The d a t a  w e r e  e n t e r e d  and ana lyzed  using  Lotus 1.2.3 on a 

Z e n i t h  2 1 1 1  microcomputer-  

( 

Row1 tm: 

The number of f i s h  c a u g h t  a t  each  s t a t i o n  w e r e  52. 41. 

and 159. r e s p e c t i v e l y .  The i n c l u d e d  i n d i v i d u a l s  f rom 11. 1 9  and 

16 species r e s p e c t i v e l y .  The m o s t  numerous f i s h  a t  e a c h  s t a t i o n  

f r o m  ups t ream to downstream w a s  t h e  ca rp .  a m i x t u r e  of 

c a t a s t o m i d s .  and g i z z a r d  shad ,  r e s p e c t i v e l y .  The a v e r a g e  l e n g t h  

w a s  237. 263. and  185 mm. The 

s e c t i o n  by s t a t i o n  w a s  623, 376. 

weight  and l e n g t h  w e r e  c a u s e d  by 

h o s e  domi n a n t  f i s h  speci es (Tab1 e 

- 

of f i s h  i n  t h e  s e c t i o n s  i n  o r d e r  

a v e r a o e  weight  o+ f i s h  from e a c h  

and 115 a m s .  T h e  d i f f e r e n c e s  i n  

d i f f e r e n c e  i n  age and s i z e  of  

T h e  d i v e r s i t v  and e v e n e s s  of f i s h  from e a c h  s t a t i o n  show 

t h a t  t h e  d i v e r s i t v  and e v e n e s s  are h i g h e s t  a t  s t a t i o n  #2 where 
-------------- ---_ __ __ _. , 
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t he  number of spec ies( l9 )  per ind iv idua l (42)  as much h i g h w  than 

other stat ions(Tab1e 2). I n te res t i nq l y  the l a r o e  numbers of 

g izzard shad a t  s t a t i o n  03 were responsible f o r  i t 8  calculated 

lowest d i v e r s i t y  and evenees G f  a l l  t h e  6ations. even though 

there  were 16 species o f  f i s h  co l lec ted  a t  t h a t  s i t e .  I n  1904 

the  species d i v e r s i t y  and evenees were hiqhest a t  s ta t i on  # l .  

then s t a t i o n  #3 and l a s t l v  #2. I n  1985 the  order o f  d i v e r s i t y  of 

s ta t i ons  was not the 5 a m e  f r o m  #2. ttl. and #3, Sta t ion  #2 w e n t  

from being the  l e a s t  d iverse t o  the  most d iverse i n  our s ing le  

c o l l e c t i o n  i n  each of two years.. 

The f i s h  from t he  M i a m i  River can be examined interms o f  

t o t a l s  i n  the r i v e r .  t o t a l s  by s t a t i o n  and by species. The 

frequency histogram o+ lengths of a l l  f i sh  caught shows t h a t  t he  

most numerous f i sh  were between 100-250mm. Small f i sh, especial ly 

young of the  year and perhaps two year o l d  f i sh  are s i g n i f i c a n t l y  

undersampled i n  our se r ies ( f i g .  1) .  When the  length frequency i s  

p lo ted  by s t a t i o n  i t  can be seen t h a t  t h e  modal f i s h  or ig inated 

i n  S ta t i on  3 where t h e  small o izzard shad were so numerous(Fig. 

_ .  

2). Sta t ion  #3 had the  largest  f i s h  w i t h  a mode of 250-300 m. 

S t a t i o n  212 two smal ler  modes. one at SO-100 mm and a second 

between 350-450 om. 

The Weiqht of t he  c o l l e c t i o n  of f i sh  f r o m  t h e  Miami r i v e r  

shows t h a t  on a l o g  scale the mode i s  small 0-50 gm(Fig. 3).  

The slope on a semiloq scale i s  a l i n e a r  dec l ine  between 50 t o  

400 qm. t h a t  might be expected of small f i s h  s u f f e r i n g  a.constant 

m o r t a l i t y  a t  each weight class. between 350-1300 o m  the  number 

o f  f i s h  a t  each weight c lass  was very s imi la r .  When broken down 

of  f i s h  bv weight c lass  bv stat ion.  t he  small f i s h  were most 
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common a t  a l l  s t a t i o n s ( F i g .  4 ) .  S t a t i o n  3 had m a r e  small f i s h  

t h a n  s t a t i o n  1 and s t a t i o n  2. Many l a r g e  f i s h  a t  s t a t i o n  1 w e r e  

t h e  numerous o l d  carp c a u g h t  t h e r e .  

The a i z z a r d  s h a d  w e r e  most numerous a t  a l l  s t a t i o n s  i n  

1984. I n  1985 t h e  s h a d  w e r e  s m a l l .  m o s t  less t h a n  150  mca w i t h  a 

modal s i z e  of  a b o u t  150 gm f r e s h  w e i q h t ( F i g .  5 ) .  The 

w e i q h t / l e n g t h  p l o t  shows t h a t  t h e  f i s h  f rom a l l  t h r e e  s t a t i o n s  

l i e  o n  t h e  s a m e  c u r v e ,  Thus  no s t a t i o n  h a s  s h a d  of  c o n s i s t a n t l y  

b e t t e r  or w o r s e  c o n d i t i o n  khan any  o t h e r t f i q .  6 ) .  The l e n g t h  and 

w e i g h t  f r e q u e n c y  d i s t r i b u t i o n s  s h o w  t h a t  2 and 3 year o l d  f i s h  

c l e a r l y  p r e s e n t  w i t h  n o  f i s h  be tween 150-200 grams. 

The c a r p  c a u g h t  by  e l e c t r o f i s h i n g  w e r e  n o t  s u r p r i z i n g l y  

l a r g e  w i t h  w e i g h t 8  be tween  700 and 1300+ gms(Fig. 71, The 

w e i g h t / l e n g t h  p l o t  Ofor t h e  c a r p ( F 1 g .  8 ) ' s h o w s  t h a t  t h e  a l l  fish 

f o l l o w  t h e  s a m e  cu rve .  Again ,  n o  s t a t i o n  a p p e a r s  t o  s u p p o r t  f ish  

w i t h  b e t t e r  or w o r s e  c o n d i t i o n .  

The m o s t  numerous game f i s h  were  l a r g e m o u t h  bass. 

H i c r o p t e r u s  sa lmono ides .  They w e r e  p r e s e n t  e q u a l l y  i n  s i z e s  f r o m  

50 t o  1300+ gm. They w e r e  p r e s e n t  a t  a l l  s t a t i o n s ( F i g .  9 ) .  A 

w e i g h t / l e n g t h  p l o t  of  t h e  c e n t r a c h i d s  i n c l u d i n g  ba55. showed t h a t  

t h e  morphometry of t h a t  9 r o u p  f i t  t h e  s a m e  c o n d i t i o n  c u r v e .  a t  

least. w i t h i n  t h e  r e s o l u t i o n  o f  t h e  numbers  a c t u a l l y  

c o l l e c t e d ( F i q ,  10). . 

The d a t a  c o l l e c t e d  d u r i n q  1985 s u p p o r t  t h e  p r o p o s i t i o n  

t h a t  t h e  G r e a t  M i a m i  R i v e r  above  and below t h e  F e r n a l d  o u t f a l l  

and  d r a i n a q e  has riot been  d e g r a d e d  between 1984 and 1985. The 

paw= 6 

(. 
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b i q q e s t  d i f f e r e n c e  b e t w e e n t  t h e  t w o  years w a s  t h e  r e d u c t i o n  i n  

a b u n d a n c e  of  s a m l l  f i s h .  namely oizzard shad .  Presumably  t h e  

p r o l o n q e d .  v e r y  l o w  f l o w  d u r i n q  1985 m a y  h a v e  c o n t r i b u t e d  t o  t h e  

loss  of t h e  s m a l l e r  f i s h .  They would h a v e  become much m o r e  

v u l n e r a b l e  i n  t h e  r e d u c e d  h a b i t a t  s p a c e  a v a i l a b l e  f o r  t h e  f16h  

communi t v .  The l o w e s t  d i v e r s i t y  downstream below t h e  c o n f l u e n c e  

of P a d d y ' s  Run Creek w a s  p r o b a b l v  c a u s e d  by  t h e  g r a v e l  removal 

making l a r g e  deep  pools s u i t a b l e  f o r  t h e  s u r v i v a l  of shed.  

A l t h o u q h t  t h e  species d i v e r s i t y  w a s  n o t  l o w e r  t h e  dominance by 

s h a d  i n f l u e n c e d  t h e  index  of d i v e r s i t y  and e v e n e s s  s e v e r e l y .  

f 
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site 41: k a t  #iami Rim ---a Ross bridge- 

Site 42: Great Hiami River belw Ikw Baltiwre bid@ 

Site 43: Great Miaai Riw above Hiamitam bridge 
at Berrett Gravel 8uay. 
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T a b l e  3: F i s h  s p e c i e s  c a p t u r e d  i n  t h e  Great Miami R i v e r .  20 Sept, 1985 
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