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Sta te :  Nebraska 

P r o j e c t  Type: Research 

Performance Report 

P r o j e c t  Number: F-75-R-8 

Study T i t l e  and Objec t ives :  

Study I. Missour i  River  Ecoloav 

Moni tor  changes i n  f i s h  popu la t ions  l i v i n g  i n  unchannelized and channel ized sec t i ons  

of the  Missour i  River;  acqui re o ther  p e r t i n e n t  da ta  annua l ly  from the  b i o l o g i c a l  and 

p h y s i c a l  system (such as pr imary and secondary p r o d u c t i v i t y  estimates, feed ing  behavior o f  

organisms a t  var ious  t r o p h i c  l eve l s ,  chemical and p h y s i c a l  l imnology, f i s h  y i e l d ,  e t c . ) ,  

which, when understood, w i l l  c l a r i f y  t h e  f a c t o r s  which e f f e c t  these changes. 

1. Job o b j e c t i v e  1-1. 

Moni tor  changes i n  f i s h  popu la t ions  l i v i n g  i n  unchannelized and channel ized sec t i ons  

o f  the  Missour i  River;  acqu i re  o ther  p e r t i n e n t  data annua l ly  from the  b i o l o g i c a l  and 

p h y s i c a l  system (such as  pr imary  and secondary p r o d u c t i v i t y  estimates, feed ing  behavior o f  

organisms a t  va r i ous  t r o p h i c  l e v e l s ,  chemical and p h y s i c a l  l imnology, f i s h  y i e l d ,  e tc . ) ,  

which, when understood, w i l l  c l a r i f y  t he  f a c t o r s  which e f f e c t  these changes. 



a. A c t i v i t y .  

The 1990 segment was completed as scheduled. 

b. Tarqet date f o r  achievement. 

F i e l d  sampl ing was t o  beg in  i n  March and cont inue through October. Laboratory 

processing o f  f i e l d  samples was t o  cont inue concurrent w i t h  f i e l d  sampling. Taxonomic 

i d e n t i f i c a t i o n  of specimens was planned t o  begin i n  November and be completed by the  end 

o f  December. Data processing and r e p o r t  p repa ra t i on  were scheduled f o r  January and 

February. 

c. Date o f  accomplishment. 

The f i e l d  work was completed as scheduled and l abo ra to ry  processing was accomplished 

as planned. Taxonomic work was completed f o r  a l l  areas except aquat ic  i n s e c t  samples. 

d.  S i g n i f i c a n t  dev ia t ions .  

None. 

e. Remarks 

Table 1 i s  a l i s t i n g  o f  M issou r i  R iver  c o l l e c t i o n  s i t e s .  Table 2 l i s t s  numbers o f  

f i s h  by species by county f o r  daytime e l e c t r o f i s h i n g  e f f o r t .  Catch per  u n i t  e f f o r t  (CPUE) 

i s  s i m i l a r  t o  1989 data. Highest dens i t y  occurred i n  Washington County (channel ized) i n  

bo th  years  and the  lowest  was i n  Boyd County (unchannelized). 



T a b l e  1. S i t e  c o d i n g  f o r  M i s s o u r i  R i v e r  and t r i b u t a r y  c o l l e c t i o n  s i t e s .  

S i t e .  Ramp 
Code ~ i l e  County 
1866 Boyd 

2 841  Knox 
3 816 Knox 
4 810 Cedar 

5 799 Cedar 
31  787 Clay ,  SD 

6 785 Cedar 

32 780 Clay ,  SD 

30 776 D i x o n  
33 764 ' Un ion  

7 753 D i x o n  
34 753/732 Dixon/Dakota 

8 732 Dakota  
29 726 . Dakota  
3 5 3 T h u r s t o n  

9 691 B u r t  
10 673 B u r t  
11 648 Washington 
26 628 Doug las  
27 601 Sarpy  
25 591 Cass 
1 2  563 Otoe 
28 542 Nemaha 
13 535 Nemaha 
14 498 R icha rdson  
39 885 C h a r l e s  M i x  
15 843 
16 799 

Downstream Upstream R.M. o f  
Town - R.M. R .  M .  mouth 
Sunshine Bot tom 862 872 

( Lynch) 
N i o b r a r a  834 855 
Lew is  8 C l a r k  Lake 811  830 
Gav ins  P o i n t  806 8 1  0 

T a i l w a t e r  
S t .  He lena 793 806 
Myron Grove 787 793 

( G a y v i l l e )  
Brook Bo t tom 782 787 

(Wynot) 
C l a y  County Park  776 782 

( V e r m i l l i o n )  
Maske l  772 776 
B o l t o n  Bend 759 772 
Ponca 751 759 
S t a b i l i z e d  M.R. 734 7 5 1 
South  S i o u x C i t y  728 734 
Dakota  C i t y  729 7 28 
? 698 7 19 
Deca tu r  680 698 
Tekamah 664 680 
B l a i r  6 38 664 
Dodge Park  6 15 638 
B e l l e v u e  595 6 15 
P l a t t s m o u t h  577 595 
Nebraska C i t y  552 577 
Peru  541 552 
B r o w n v i l l e  516 541 
R u l o  490 516 
F o r t  Randa l l ,  SD880885 
N i o b r a r a  R i v e r  844 
James R i v e r  800 
V e r m i l l i o n  R i v e r  772 
B i g  S i o u x  R i v e r  734 
F l o y d  R i v e r  731 
L i t t l e  S i o u x  R i v e r  669 
S o l d i e r  R i v e r  664 
Boyer Chute  638 
Boyer R i v e r  635 
P l a t t e  R i v e r  595 
N ishnabo tna  R i v e r  542 
L i t t l e  Nemaha R i v e r  5 28 
B i g  Nemaha R i v e r  495 



Table 2. Daytime e l e c t r o f i s h i n g  c o l l e c t i o n s  from 13 l o c a t i o n s  along the  
Missour i  River  du r ing  1990. 

SPECIES 

Shovelnose sturgeon 
Padd le f ish  
Shortnose gar 
Gizzard shad 
Goldeye 
Northern p i k e  
Carp 
R iver  carpsucker 
Blue sucker 
Smallmouth, b u f f a l o  
Bigmouth b u f f a l o  
Shorthead redhorse .  
Channel c a t f i s h  
Flathead c a t f i s h  
Stonecat 
White bass 
Largemouth bass 
Smallmouth bass 
B l u e g i l l  
Black crappie 
Sauger 
Walleye 
Freshwater drum 

T o t a l  f i s h  

T o t a l  species 

Minutes 

CPUE . 

N D I N A 
E A C S N E N 
M C K K B E B  I C G O M D  
A A O N O D U  O L T T A A  
H S T O Y A R  U A O O H L  
A S A X D E I  X Y N E A C  



Table 3  p resen ts  cheese b a i t e d  hoopnet ca t ch  da ta .  CPUE was lower  i n  1990 than  i n  

1989. 

Table 3 . .  Cheese b a i t e d  hoopnet c o l l e c t i o n s  by county  f rom t h e  
M i s s o u r i  R i ve r  d u r i n g  1990. 

Species Dixon Cass Cedar Knox ---- 

Shovelnose s turgeon - - 1 - 
Goldeye 1 - - - 
Carp - - - 3  

Rive r  carpsucker  - - - 3 

Blue sucker  15 1 - - 
Shorthead redhorse 2 - 3  3  

Channel c a t f i s h  4 9 65 5 2 7  7  

Fla thead  c a t f i s h  1 1 3  - 
Green s u n f i s h  1 - - - 
Walleye - - - 1 

Freshwater drum - 2 - - - - - 1 

T o t a l  f i s h  7 1 6 7  59 88 

T o t a l  spec ies  7  3  4 6 

Ne t / n i gh t s  22 18 16 3  0 

CPUE 3 . 2  3 . 7  3 . 7  2.9 



Table 4 l i s t s  species captured w h i l e  s e i n i n g  i n  1990. We a re  concerned about t h e  

l a c k  o f  f l a t h e a d  chubs i n  our c o l l e c t i o n s  and by t h e  sma l l  number o f  s i l v e r y  minnows. 

Both species were abundant i n  t h e  1970's (Hesse and Wallace 1976). C o l l e c t i o n  e f f o r t  w i l l  

emphasize t h e  l o c a t i o n  o f  f l a t h e a d  chubs du r i ng  1991 i n  o rder  t o  o b t a i n  a s t a t u s  update. 

Seine CPUE i s  q u i t e  v a r i a b l e .  A l ong  term pe rspec t i ve  may be necessary i n  o rder  t o  

understand o y p r i n i d  d e n s i t y  dynamics. 



Table.4.  Seine c o l l e c t i o n s  from 10 l o c a t i o n s  along the  Missour i  
River  du r ing  1990.  

W 
A  
S .  
H 

N D I 
E A  C N D 
M K K B E B G 0 I 
A  0 N 0 D U T T X 
H T 0 Y A  R 0 0 0 

SPECIES - A A -  x - D - R - T - N - E - N 

Gizzard shad - 9 17  1 1 2  9 - 1 5 7 
S i l v e r y  minnow - - - - - - - 4 3 .  - - 
Speckled chub - - - - - - - - - 1 
S i l v e r  chub 13 1 - - - 1 1 8 - - 
Emerald sh iner  - 74  4 112  279 108 8 47 46 575 
R iver  sh iner  - 28 2 - 36 1 4  - 39 3 - 
Red sh iner  - 50 1 6  2 4 4 - 8 1 0  
Sand shinei- - 30 9 - 1 9 1  2 - 1 37 
Fathead minnow - - - - - - - 1 - 
R iver  carpsucker - 4 10  - 43 33  1 1 2  64 
Shorthead redhorse - - - 14 2 - - - 5 
Channel c a t f i s h  1 4 - - - 20 - 17 - 
White bass - 5 2 19  1 3  2 - 2 2 
Largemouth bass 1 - - - 7 - - - - 
Smallmouth bass - - 1 1 0  - - - - - 
B l u e g i l l  - - - 8 1  - - - - - 
Black crappie - - - 7 - - - 
S p o t f i n  sh ine r  - 20 8 1 4 1 1 - if 2; 
Johnny d a r t e r  - - - 1 - - - - 1 
Yellow perch - - - 148 - - - - - 
~ r e s h w a t e r  drum - - - - - 4 - - - 1 
S p o t t a i l  sh iner  - - - - - - - - - - - - - - - - - 20 8 - 
T o t a l  f i s h  1 5  225 69 423 621 198 1 2  1 8 1  195 608 

T o t a l  species 3 1 0  9 1 3  9 11 5 1 3  10  7 

Hauls. 

CPUE 



Table 5  shows g i l l n e t  and trammel n e t  da ta .  CPUE i n  Knox County was down 

s u b s t a n t i a l l y .  P a d d l e f i s h  were c o l l e c t e d  i n  Boyd County which has n o t  occur red  i n  t h e  

r e c e n t  p a s t .  T h i s  may r e f l e c t  i n c r e a s i n g  d e n s i t y  r e s u l t i n g  f r om  t h e i r  p r o t e c t e d  s t a t u s  i n  

t h i s  s e c t i o n  o f  t h e  r i v e r .  

Table  5 .  G i l l n e t  and trammel n e t  c o l l e c t i o n s  by county  f r om  t h e  M i s s o u r i  
R i ve r  d u r i n g  1990. Trammel n e t t i n g  occur red  o n l y  i n  Cedar 
County and no g i l l n e t s  were used i n  Cedar County. 

Species 

Shovelnose s tu rgeon  
P a d d l e f i s h  
Shortnose gar  
Goldeye 
Nor thern  p i k e  
Carp 
R i v e r  carpsucker 
Smallmouth b u f f a l o  
Bigmouth b u f f a l o  
Shorthead redhorse 
B lack  bu l l head  
Channel c a t f i s h  
Largemouth bass 
Smallmouth bass 
B lack  c rapp ie  
Wal leye 

T o t a l  f i s h  

Nemaha Knox Boyd Cedar 

T o t a l  spec ies  5  1 2  8 1 

Ne t / n i gh t s  2  5 2  4  

CPUE 6.5 15.6 41.5 2 4 . 5  



Table 6 i n c l u d e s  t h e  r e s u l t s  o f  bot tom t r a w l i n g  i n  Lewis and C la r k  Lake. Freshwater 

drum predomingted t he  ca t ch  and o n l y  one p a d d l e f i s h  was cap tu red  i n  1990. Young o f  t h e  

year  sauger (21) and wa l leye  (4) were captured.  Sauger comprised 84% o f  t h e  

sauger /wal leye sample. 

Table 6 .  T raw l  c o l l e c t i o n s  f r om Lewis and C la r k  Lake d u r i n g  1990. 

Species 

P a d d l e f i s h  
G izzard  shad 
Goldeye 
Carp 
Emerald s h i n e r  
Sand s h i n e r  
R i ve r  carpsucker 
Channel c a t f i s h  
White bass 
White c rapp ie  
Johnny d a r t e r  
Sauger 
Walleye 
Freshwater drum 
S p o t t a i l  s h i n e r  
T o t a l  f i s h  
T o t a l  spec ies  
Minutes 
CPUE 

Number 

1 



Table 7 p resen ts  n i g h t t i m e  e l e c t r o f i s h i n g  r e s u l t s .  Padd le f i sh  were c o l l e c t e d  i n  

A p r i l  i n  Knox County near  a rock  l i n e d  shore. We imagine these rocks  served as a spawning 

subs t ra te .  

Table 7 .  N igh t t ime  e l e c t r o f i s h i n g  f rom t h r e e  l o c a t i o n s  a long  t h e  

M i s s o u r i  R i v e r  d u r i n g  1990. 

Species Knox 

Paddlef ish l  3 
Gizzard shad - 
Goldeye - 
Brown t r o u t  - 
Nor thern  p i k e  - 
Carp 2 
R i v e r  carpsucker - 
Q u i l l b a c k  carpsucker - 
Blue sucker - 
Bigmouth b u f f a l o  - 
Shorthead redhorse 8 
Channel c a t f i s h  5 
White bass - 
Rock bass - 
Smallmouth bass - 
Sauger 4 
Walleye - 
Freshwater drum - 
T o t a l  f i s h  2i 

Cedar Randal 1 

T o t a l  spec ies  5 14 5 
Minutes 2 8 2 8 2 5 
CPUE 0.8 4.6 0.4 

I n  a d d i t i o n  t o  t h r e e  p a d d l e f i s h  which were c o l l e c t e d  
and tagged, 10 more were observed l e a v i n g  t h e  
e l e c t r i c a l  f i e l d .  



Table 8 p resents  a sample o f  f i s h  acqu i red  w i t h  deep water e l ec t rodes .  Channel 

c a t f i s h  a r e  most commonly c o l l e c t e d  w i t h  t h i s  procedure. 

Table 8.  Deep w a t e r . e l e c t r o f j s h i n g  us ing  l ong  e lec t rodes  by county 
from t h e  M lssou r l  R l ve r  d u r i n g  1990. 

Species 

Carp 

R i ve r  carpsucker 

Channel c a t f i s h  

F lathead c a t f i s h  

Nemaha 

4 

Cass - 
2 

B u r t  - 
2 

Washinaton 

- 
Otoe - 

- 

Freshwater drum 

White arnur -- 
T o t a l  f i s h  

T o t a l  spec ies  

Minutes 

CPUE 

Table 9 p resents  t h e  l a r v a l  f i sh  c o l l e c t e d  d u r i n g  1990; 45,560 l a r v a e  were c o l l e c t e d  f rom 

115,450 m3 o f  r i v e r  water.  CPUE was 395 larvae/1,000 m3.  The CPUE f rom t h e  upper 

unchannel ized reach was much lower  than a t  a l l  o the r  s i t e s .  D r i f t  n e t  c o l l e c t i o n s  i n  1989 

produced 4,719 f i sh  and 31,915 m3 o f  water was f i l t e r e d  (Table 10). CPUE was 148 

larvae/lJOOO m 3 .  The h ighes t  CPUE f o r  t h e  three-year  p e r i o d  occurred i n  1988; 521 

larvae/1,000 m3 (27,635 f i s h  f rom 53,009 m3 o f  r i v e r  water)  (Table 11). 



Table 9. ~ a r v a l  f i s h  c o l l e c t i o n s  by  c o l l e c t i o n  s i t e  f rom t h e  
M issou r i  R i ve r  d u r i n g  1990. I n  some s i t u a t i o n s ,  c o l l e c t i o n s  
were made f rom two s i t e s  i n  t h e  same county.  The volume 
f i l t e r e d  i s  i n  m3 and CPUE i s  number p e r  1,000 m 3 .  

S i t e  

Species - 2 - 9 - 3 - 4 - 5 - 6 - 7 - 8 - 10 

Padd le f i sh  1 .0  6.8 - - - - - - - 
G izzard  shad - 25.8 564.2 473.8 291.7 34.6 30.6 55.5 41.9 

Sk ip j ack  h e r r i n g  - 4.3 - - - - - - - 
Goldeye - 10.5 - - - - - 1.0 23.2 

Carp 42.1 72.0 26.6 83.5 51.2 10.8 80.7 199.8 102.4 

Emerald s h i n e r  25.8 25.9 4.6 43.3 7.6 3 .5  3.6 3.9 3.9 

Red s h i n e r  - - - - 4.5 - - 
R i v e r  carqsucker  242.0 1185.0 114.1 85.3 315.4 395.5 227.1 

Blue sucker - 16.5 3.0 11.4 31.7 47.8 10.2 

Smallmouth b u f f a l o  7.0 - - - 3.7 3.6 - 
Bigmouth b u f f a l o  - - - - - - - 
Shorthead redhorse - - - - 9.8 - - 

White bass - 4 .1  3.8 16.5 15.1 7.2 7.2 

B l u e g i l l  7.0 - - 1.0 7.7 - 11.8 

Black c rapp ie  3.6 3.5 2.0 .3.8 3.6 3.7 - 8.3 4.3 

Sauger 

Walleye 

Freshwater drum 

Rainbow smel t  

T o t a l  f i s h  

Volume f i l t e r e d  

CPUE 

CPUE w/o drum 



Table 10. L a r v a l  f i s h  c o l l e c t i o n s  by  s i t e  f rom t h e  M i s s o u r i  R i ve r  
d u r i n g  1989. The volume f i l t e r e d  i s  i n  m3 and CPUE i s  
number p e r  1,000 m3.  

S i t e 1  

Species - 2 - 9 - 4 - 5 - 7 - 8 - 10 - 11 - 12 

Padd le f i sh  8.0 - - - - - - - - 

Gizzard shad-  - - 10.8 12.6 4.0 4.0 - - - 
Goldeye - - - - - - - - 20.0 

Carp 160 38.0 56.8 141.0 44.2 56.8 4 .1  4.0 8.2 

Emerald s h i n e r  - - 30.1 - - - - 8.0 - 

R i ve r  carpsucker  368 57.0 312.6 68.0 84.4 453.7 - '229.6 73 .1  

Smallmouth b u f f a l o  - - - 168.0 - 16.4 41.0 - - 
Bigmouth b u f f a l o  4 - - - - - - - - 
White bass ' 16 - 4.3 12.6 - - - - - 

B l u e g i l l  

B lack c rapp ie  

Sauger 

Walleye 

Freshwater drum 

T o t a l  f i s h  

Volume f i l t e r e d  

CPUE 

CPUE w/o drum 112 85 134 145 50 118 38 84 33 6 3 

S i t e  6 was sampled, 1,168 m3 produced 0.0 f i s h .  



Table 11. L a r v a l  f i s h  c o l l e c t i o n s  by  s i t e  f rom t h e  M i s s o u r i  R i ve r  
d u r i n g  1988. The volume f i l t e r e d  i s  i n  m3 and CPUE i s  
number pe r  1,000 m 3 .  

S i t e  

Species - 2 - 9 - 4 - 5 - 7 - 8 

P a d d l e f i s h  4.0 4.0 - - - - 
Gizzard shad, - 49.8 16.6 138.6 72.0 43.4 

Sk ip j ack  h e r r i n g  - 3.5 30.8 - - - 

Goldeye - 3.6 - - - - 

Carp 30.4 39.7 - 326.0 12.6 39.4 

Emerald s h i n e r  4.1 3.6 11.7 79.8 - 11.1 

Sand s h i n e r  - - - - - - 
R i v e r  carpsucker 834.5 591.9 152.4 551.6 162.3 643.5 

S m a l l m o u t h ~ b u f f a l o  - - - 808.1 - - 
Bigmouth b u f f a l o  - - - - - - 
Shorthead redhorse - - - - - - 

White bass 4 . 1  30.3 24.9 63.0 - 18.5 

B l u e g i l l  - - - 3.7 12.0 - 

Black c rapp ie  - - - 16.8 - 7.2 

Sauger 22.8 - - 34.7 - 8 .4  

Wal leye - 55.0 - 3.7 17.2 - 
Freshwater drum - - 2388.3 916.1 619.3 832.0 4543.0 

T o t a l  f i sh  900 3 17 1 1153 2647 1108 5314 

Volume f i l t e r e d  5710 4691 3737 - 7954 3106 5159 

CPUE 158 676 309 333 354 1030 

CPUE w i t h o u t  drum 158 167 6 3 255 86 150 

S i t e  6 was sampled - 1,418 m3 produced 0.0 f i s h .  



Table 11 cont inued.  L a r v a l  f i s h  c o l l e c t i o n s  by  s i t e  f rom t h e  M i s s o u r i  
R i ve r  d u r i n g  1988. The volume f i l t e r e d  i s  i n  m3 and CPUE 
i s  number pep 1,000 m3.  

S i t e  1 

Species - 10 - 11 - 12 - 13 - 14 - 1 

Gizzard  shad 

Sk ip j ack  h e r r i n g  

Goldeye 

Carp 

Emerald s h i n e r  

Sand s h i n e r  

R i ve r  carpsucker 

Smallmouth b u f f a l o  

Bigmouth b u f f a l o  

Shorthead redhorse 

White bass 

B l u e g i l l  

B lack c rapp ie  

Sauger 

Wal leye 

Freshwater drum 

T o t a l  f i s h  3896 4768 27 44 865 1057 2 0 

Volume f i l t e r e d  5160 5479 3311 1116 3803 3783 

CPUE . 755 87 0 829 775 278 5.3 

CPUE w i t h o u t  drum 33 139 243 358 6 5 5.3 

S i t e  6 was sampled - 1,418 m3 produced 0.0 f i s h .  



Freshwater drum la rvae  predominated each years ca tch  (86% i n  1990, 40% i n  1989, 73% 

i n  1988). River  carpsucker made up 38% o f  the  1989 catch. Th i s  species i s  the  second 

most dominate i n  each year .  The separa t ion  o f  r i v e r  carpsucker, smallmouth b u f f a l o  and 

bigmouth b u f f a l o  a t  the  l a r v a l  s i z e  has been d i f f i c u l t .  I t  i s  l i k e l y  t h a t  some f i s h  

i d e n t i f i e d  as r i v e r  carpsucker a re  a c t u a l l y  b u f f a l o .  Sauger/walleye made UP 0.3% o f  a l l  

1990 larvae;, 3% o f  1989 larvae,  and 0.7% i n  1988. 

La rva l  sk ip jack  h e r r i n g  were c o l l e c t e d  f o r  t h e  f i r s t  t ime i n  1988 and then again i n  

1990. Rainbow smel t  l a r vae  were c o l l e c t e d  f o r  t he  f i r s t  t ime i n  1990. 

We spend most o f  our t ime f i l t e r i n g  r i v e r  water f o r  l a r v a l  f i s h ,  du r ing  t h e  breeding 

pe r iod  f o r  n a t i v e  f i s h e s  o f  t h e  Missour i  R iver .  Our f i r s t  c o l l e c t i o n  i n  1990 was on 10 

May and our l a s t  on 3 Ju l y .  Th i s  55-day p e r i o d  encompasses t h e  p o r t i o n  o f  t he  breeding 

p e r i o d  when dens i t y  i s  h ighes t .  We c o l l e c t e d  du r ing  17 days (31%). Mean discharge from 

Gavins Po in t  Dam f o r  t h i s  p e r i o d  was 31-,300 c f s  or  886 m3/s. There a re  4.752 m i l l i o n  

seconds i n  t h i s  55 day spawning per iod ,  m u l t i p l i e d  by 886 m3 each second equals 4.2 

b i l l i o n  m3 o f  r i v e r  volume f l o w i n g  pas t  Gavins Po in t  Dam du r ing  the  55 days o f  t he  

spawning season ( t h i s  a p p l i e s  t o  any p o i n t  a long our c o l l e c t i o n  area) .  We f i l t e r e d  

115,450 m3 i n  1990, which i s  0.00274% o f  the  t o t a l  volume o f  t h a t  per iod .  Therefore, t he  

45,560 f i s h  l a rvae  we c o l l e c t e d  represented 0.00274% o f  t he  t o t a l  f i s h  l a r v a e  d r i f t i n g  

du r ing  those 55 days. Expanded t o  the  55 day per iod,  t he  t o t a l  number o f  d r i f t i n g  l a rvae  

was about 1.663 b i l l i o n .  Hatching success o f  walleye, as an example, i n  t he  c o n t r o l l e d  

environment o f  the  North P l a t t e  S ta te  F i s h  Hatchery was 30% i n  1989 (Annual Report 1989). 

Hatching success i n  t he  w i l d  i s  unddubtedly much lower.  S u r v i v a l  o f  f r y  i n  t he  hatchery 

ponds a f t e r  54 days was 21%. S u r v i v a l  o f  la rvae i n  the  w i l d  i s  undoubtedly much l e s s .  I t  

i s  u n l i k e l y  t h a t  l a r v a l  s u r v i v a l  i n  t he  w i l d  c o n s i s t e n t l y  exceeds 5% (Hesse and Mest l  

1987). We can say, there fore ,  t h a t  1.66 b i l l i o n  l a rvae  represents 5% o f  t he  l a rvae  

hatched i n  the  r i v e r ,  which i s  approximately 33 b i l l i o n  la rvae.  Moreover, 33 b i l l i o n  

l a rvae  may represent  30% (probably much l ess )  o f  t he  eggs t h a t  were l a i d  i n  1990 i n  j u s t  

175 m i l e s  o f  r i v e r .  T o t a l  egg product ion  i n  t h i s  reach, even under the  a l t e r e d  

environment o f  t h e  M issou r i  R i ve r  today was a t  l e a s t  1 1 0  b i l l i o n .  

Nor th  P l a t t e  S ta te  F i sh  Hatchery ca l cu la ted  t h a t  i t  cos ts  1.6 cents t o  produce one 

wal leye f i n g e r l i n g  (Annual Report 1989). I t  requ i red  27.5 eggs t o  produce one f i n g e r l i n g , .  

t he re fo re  each egg i s  worth 0.06 cents.  The M issou r i  R iver  prov ided $66 m i l l i o n  worth of 

f i s h  eggs f rom j u s t  175 m i l e s o f  i t s  l eng th .  



We had no t  aged any c a t f i s h  s ince  the  e a r l y  198Ogs, t he re fo re  a smal l  sample o f  sp ines 

(160) were c o l l e c t e d  and aged i n  1990. Table 12 presents backcalculated growth data. The 

mean l e n g t h  o f  t h i s  sample f rom one-inch and one-and-a-half- inch mesh hoopnets was 304 mm 

t o t a l  length .  We w i l l  c o l l e c t  more spines from chahnel and f l a t h e a d  c a t f i s h  du r ing  the  

nex t  f i v e  years o r  more i n  order  t o  monitor age d i s t r i b u t i o n  as i t  may r e l a t e  t o  c a t f i s h  

management which w i l l  i nc lude  a cessat ion  o f  commercial f i s h i n g  beginning i n  1992. 



Table  12.  B a c k c a l c u l a t e d  g rowth  u s i n g  t h e  methods o f  Monastyrsky  f o r  
channel  c a t f i s h  c o l l e c t e d  f r o m  t h e  M i s s o u r i  R i v e r  d u r i n g  1990. 

S i z e  a t  aqe c l a s s  -- 
1 2 143.34 

B a c k c a l c u l a t e d  l e n a t h  a t  aae 

1 2 3 4 5 6 7 

93.09 183.12 230.07 274.63 319.46 344.18 402.17 402.17 

Number = 157 157 126 6 1 44 27 3 

E m p i r i c a l  l e n a t h  a t  aae 

1 2 3 4 5 6 7 8 

- 228 26 2 334 384 393 428 488 

Number = - 3 0 6 7 16 17 17 8 3 

CV (%I  - 11.3 10.8 14.0 9.0 11.5  8 .4  20.8  
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2.  Job o b j e c t i v e  1-4. 

Acquire an annual est imate of ang ler  pressure and harves t  o f  padd le f i sh  from the  open 

area a long the  Nebraska-South Dakota border .  - 
a. A c t i v i t y .  

La rva l  padd le f ish  were f i l t e r e d  from the  d r i f t  and ang ler  use o f  the  padd le f i sh  

resource was measured by a complete census i n  Gavins Po in t  Dam t a i l w a t e r .  

b .  Target da te  f o r  achievement. 

L a r v a l  padd le f ish  were t o  be c o l l e c t e d  i n  May. The snagging season was du r ing  

October. 

c .  Date o f  accomplishment. 

 he f i e l d  season was completed as scheduled. 

d.  S i g n i f i c a n t  dev ia t i ons .  

None. 

e. Remarks. 

Appendix A summarizes the  r e s u l t s  o f  these s tud ies .  

f .  Recommendations. 



Recommended management appears i n  the  paper i n  Appendix A .  

g. Cost. 

Not ava i l ab le .  
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Abs t rac t  

L a r v a l  p a d d l e f i s h  d e n s i t y  d e c l i n e d  i n  1990 f rom 1989 and Y-o-Y i n d i c e s  were s i m i l a r  t o  

t h e  l a r v a l  d e n s i t y .  L a r v a l  p a d d l e f i s h  were c o l l e c t e d  f rom a channe l i zed  s i t e  i n  1990. 

Mean l e n g t h  and weight  o f  snagged p a d d l e f i s h  was h i g h e r  i n  1990 compared w i t h  1989 and t he  

pe rcen t  o f  10-year o l d  o r  o l d e r  p a d d l e f i s h  inc reased  t o  15% from 13%. Backca lcu la ted  

growth i s  f a s t e s t  between age 1 and 2 and d e c l i n e d  t h e r e a f t e r .  T o t a l  m o r t a l i t y  was v e r y  

h i g h  a f t e r  age 6 and t h e  r a t e  o f  e x p l o i t a t i o n  was es t imated  t o  be n e a r l y  20%. The t o t a l  

h a r v e s t  i n  t h e  Gavins P o i n t  Dam t a i l w a t e r  was n e a r l y  2,000 f i s h  i n  1990 which exceeded t h e  

quota t r i g g e r  by  double.  Catch r a t e  i n  1990 was 0.33, n e a r l y  50% g r e a t e r  than  1989. 

Management p l a n s  f o r  t h e  n e x t  s e v e r a l  yea rs  may i n c l u d e  more ha rves t  r e s t r i c t i o n s ,  c losed  

areas, b e t t e r  procedures t o  manage t h e  season c l o s u r e  and t h e  imp lementa t ion  o f  a 

p r o t e c t e d  s l o t  l i m i t .  Management o b j e c t i v e s  i n c l u d e  h a l v i n g  o f  t h e  e x p l o i t a t i o n  r a t e  and 

doub l i ng  t h e  percentage o f  10-year  and o l d e r  p a d d l e f i s h  i n  t h i s  popu la t i on .  

Key Words: L i f e  h i s t o r y ,  la rvae ,  snagging, water  l e v e l  c o n t r o l ,  e x p l o i t a t i o n ,  age 

d i s t r i b u t i o n ,  length- f requency,  c r e e l  survey, s l o t  l i m i t ,  f i s h i n g  success, r e g u l a t i o n s .  



I n t r o d u c t i o n  

Even though p a d d l e f i s h  p o p u l a t i o n s  a r e  d e c l i n i n g  throughout  t h e i r  range i n  Nor th  

America, some popu la t i ons  a r e  s t i l l  f i s h e d  commerc ia l ly .  T h i s  most l i k e l y  r e s u l t s  f rom 

i n s u f f i c i e n t  knowledge rega rd ing  t h e  s t a t u s  o f  i n d i v i d u a l  popu la t ions ,  b u t  a l s o  because o f  

t h e  l a c k  of, a  coord ina ted  n a t i o n a l  s t udy  o f  t h e i r  i n t e r s t a t e  movements i n  search o f  

s u i t a b l e  h a b i t a t .  We d iscussed t h e  p o s s i b i l i t y  t h a t  p a d d l e f i s h  were moving i n  and ou t  o f  

t h e  M i s s o u r i  R i v e r  i n  1989 (Hesse e t  a l .  19891. Since then more da ta  has been gathered 

f rom t h e  l o c a l  p o p u l a t i o n  and t h e  evidence con t inues  t o  accumulate t h a t  t h e  Nebraska-South 

Dakota p o p u l a t i o n  may be h i g h l y  mob i le  and composed o f  elements f rom o the r  popu la t i ons  

such as  t h e  M i s s i s s i p p i  o r  i t ' s  o t h e r  t r i b u t a r y  streams. 

The 199D snagging season was t h e  second year  o f  a  1,600 f i s h  ha rves t  quota.  The 1991 

season w i l l  be t h e  f i r s t  year  o f  a  th ree-year  ha rves t  p l a n  which w i l l  r e s t r i c t .  ha rves t  

even more, l e a d i n g  toward achievement o f  our s t a t e d  management goa ls .  
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Methods 

Check s t a t i o n s  were s e t  up on access roads i n t o  the  Gavins Po in t  Dam t a i l w a t e r  area 

from both  the  n o r t h  and south banks. A l l  f ishermen en te r i ng  and l eav ing  the  t a i l w a t e r  by 

v e h i c l e  were stopped and in te rv iewed.  Th i s  same-procedure was fo l l owed  i n  1989 and 

f ishermen were o f t e n  requ i red  t o  w a i t  from 5 t o  30 minutes i n  order t o  check ou t  o f  the 

s t a t i o n ,  because o f  t he  l a r g e  number o f  f ishermen du r ing  the  s h o r t  snagging season. 

Eye t o  f o r k  l eng th  (EFI (mm) and weight (g ) ,  o f  most padd le f i sh  was recorded. Jaws f o r  

age determinat ion  were c o l l e c t e d  du r ing  the  opening day f rom a l l  padd le f i sh  en te r i ng  the  

south bank check s t a t i o n .  The t i p  o f  t he  rost rum was removed f rom a l l  padd le f i sh  sho r te r  

than 500 mm EF and these snouts were X-rayed by a v e t e r i n a r i a n  t o  l o c a t e  any coded w i re  

tags which may have been present .  Gavins Po in t  Na t i ona l  F i sh  Hatchery has stocked 

hatchery r a i s e d  padd le f i sh  t h a t  were tagged w i t h  a one-mm coded w i re  tag  s ince  1988. To 

date, a l l  hatchery reared padd le f i sh  have been stocked upstream from Gavins Po in t  Dam. 

Dur ing the  f i n a l  t h ree  days o f  t he  season, padd le f i sh  were sexed a t  the  south bank 

check s t a t i o n  by v i s u a l  i nspec t i on  o f  gonads through an i n c i s i o n  i n  the  abdomen. 

A l l  i n fo rma t ion  obta ined f rom snag fishermen was recorded on a th ree -pa r t  form ( t h e  

same as used i n  1989). Nebraska and South Dakota each rece ived a copy and the  fishermen 

were presented the  card p o r t i o n  f o r  a personal  record  o f  t h e i r  f i s h i n g  t r i p .  I n  ins tances  

where t h e i r  f i s h  would q u a l i f y  f o r  a Master Angler Award, t he  bottom card was signed and 

r e t a i n e d  by  the  c l e r k .  We submi t ted  a l l  o f  these cards a f t e r  t he  season as a se rv i ce  t o  

the  fishermen. 

Extensive l a r v a l  f i s h  d r i f t  sampling occurred du r ing  1990 and l a r v a l  padd le f i sh  were 

so r ted  f rom o ther  species c o l l e c t e d .  The samples were acqui red by t w i n  n e t  tows a t  

c u t t i n g ,  f i l l i n g  and mid-channel l o c a t i o n s  w i t h  one-meter diameter, c o n i c a l  p lank ton  n e t s  

(560 micron openings). Weekly c o l l e c t i o n s  were made a t  f i v e  s i t e s  i n  the  unchannelized 

and channel ized sec t ions .  

Young-of-the-year (y-o-y)  padd le f i sh  were c o l l e c t e d  f rom Lewis and C lark  Lake us ing  a 

26 f o o t  (headrope) semi-balloon, o t t e r  t r a w l .  The c o l l e c t i o n s  were made i n  l a t e  J u l y  and -  

e a r l y  August. 



Adu l t  p a d d l e f i s h  were tagged j u s t  be fo re  t h e  s t a r t  o f  t h e  1990 snagging season i n  o rder  

t o  eva lua te  t h e  r a t e  o f  e x p l o i t a t i o n  and t o  o b t a i n  a  rough es t imate  o f  popu la t i on  s i z e .  

Three- inch mesh m u l t i f i l a m e n t  g i l l  n e t s  were f i s h e d  near t h e  bottom and a t  t h e  su r face  i n  

t h e  q u i e t  water o f  t h e  Gavins P o i n t  Dam s t i l l i n g  bas in .  The n e t s  were anchored and l i f t e d  

every  h a l f  hour .  

Resu l t s  

L a r v a l  padd le f i sh  were c o l l e c t e d  f rom t h e  M issou r i  R iver  between 1975 and 1981 

(Unkenholz 19821, and between 1983 and 1989 (Hesse e t  a 1  1990). The r e s u l t s  o f  d r i f t  

n e t t i n g  i n  1990 were added t o  t h e  1983-1989 da ta  i n  Table 1. We f i l t e r e d  115,449 m3 (30.5 

m i l l i o n  g a l l o n s )  of r i v e r  water d u r i n g  1990 and c o l l e c t e d  e i g h t  p a d d l e f i s h  l a r vae .  Seven 

o f  these were c o l l e c t e d  f rom t h e  channel ized r i v e r  near Decatur, NE, (RM 691) w h i l e  t h e  

remain ing l a r v a  was c o l l e c t e d  near N iobrara  (RM 841) i n  t h e  upper unchannel ized. Dur ing  

1989, e i g h t  l a r v a e  were c o l l e c t e d  b u t  a l l  were c o l l e c t e d  f rom Niobrara.  The Decatur s i t e  

produced f o u r  and f o u r  l a r v a e  came f rom near N iobrara  i n  1988. I n  1987 we were o n l y  a b l e  

t o  capture one p a d d l e f i s h  l a r v a  and i t  was f rom Niobrara.  I n  1986 t h r e e  l a r v a l  p a d d l e f i s h  

were f rom t h e  t a i l w a t e r s  o f  Gavins P o i n t  ( R M  810) and one was f rom t h e  unchannel ized r i v e r  

near S t .  Helena (RM 799). The S t .  Helena s i t e  produced t h e  on l y  two l a r v a e  c o l l e c t e d  i n  

1985, and t h e  o n l y  l a r v a  c o l l e c t e d  i n  1984. The number o f  p a d d l e f i s h  l a r v a e  per  1,000 m3 

had s t e a d i l y  inc reased f rom 1983 through 1989 (except f o r  1987) i n  our  t o t a l  sample as  

w e l l  as  f rom t h e  upper unchannel ized u n t i l  1990 when t h e  ca t ch  dropped p r e c i p i t o u s l y .  



Table  1. 

Year 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

Number o f  p a d d l e f i s h  l a r v a e  c o l l e c t e d  a n n u a l l y  f r o m  1983 t h r o u g h  
1990, i n c l u d i n g  t h e  volume o f  wa te r  f i l t e r e d  (m3) and t h e  CPUE 
(no.  o f  la rvae/1000 m3) ,  M i s s o u r i  R i v e r ,  Nebraska. 

No. o f  l a r v a e 1  -- Volume f i l t e r e d 1  CPUE1 

0 12,698 (7,215) 0.0 (0 .0 )  

1 (0 )  69,630 (16,708) 0.01 (0.0)  

2 (0 )  87,046 (15,296) 0.02 (0 .0 )  

4 (0 )  48,190 (2,393) 0.08 (0.0)  

1 (1) 29,368 (5,042) 0.03 (0 .2)  

8 (4 )  54,430 (9,499) 0.15 (0 .42)  

8 (8)  33,472 (6,749) 0.24 (1 .19)  

8 (1) 115,449 (15,383) 0.07 (0.07) 

These d a t a  i n c l u d e  samples f r o m  a l l  c o l l e c t i n g  s i t e s  i n  t h e  M i s s o u r i  R i v e r  i n  Nebraska. 
The v a l u e s  i n  pa ren theses  a r e  f o r  t h e  unchanne l i zed  s e c t i o n  upstream f r o m  Lew is  and C l a r k  
Lake. 



Fewer Y-o-Y padd le f i sh  were caught wh i l e  t r a w l i n g  i n  1990 (Table 2 )  than i n  most 

prev ious years. The h ighes t  t r a w l  CPUE occurred i n  1988 and 1989 when l a r v a l  dens i t y  was 

a l s o  h ighes t .  

Table 2. Number o f  padd le f i sh  Y-o-Y c o l l e c t e d  annua l ly  w i t h  a bottom 
t r a w l  from Lewis and C lark  Lake from 1986 through 1990. 
CPUE equals the  number o f  Y-o-Y padd le f i sh  per  minute of 
t r a w l  t ime. 

Minutes No. o f  
Year - trawled y-0-Y - CPUE 

1986 150 35 0.23 

1987 and 1988 data were prov ided by James C. Schmulbach and Sco t t  Wessel, 
U n i v e r s i t y  o f  South Dakota, V e r m i l l i o n .  

The mean length,  mean weight, and percentage o f  f i s h  10-years o r  o lde r  increased from 

1989 t o  1990 (Table 3 ) .  We b e l i e v e  t h a t  many o f  the  padd le f i sh  sho r te r  than 1,000 mm EF 

t h a t  were sexed may have been sexed i n c o r r e c t l y .  Apparent ly an immature ovary resembled a 

t e s t i s  s u f f i c i e n t l y  t o  cause mistaken i d e n t i f i c a t i o n .  Ovaries i n  females longer than 

1,000 mm EF were u s u a l l y  g rav id .  We u t i l i z e d  on l y  those longer than 1,000 mm EF and found 

70% were females. We p l a n  t o  e x t r a c t  a smal l  sample o f  gonads nex t  year f o r  

i d e n t i f i c a t i o n  i n  t he  l abo ra to ry .  



Table 3.  L i f e  h i s t o r y  s t a t i s t i c s  o f  p a d d l e f i s h  snagged f rom 1987 
through 1990. 

1987 1988 1989 - 1990 

Number o f  f i s h  measured 87 1,321 , 1,217 1,613 

Mean eye t o  f o r k  l e n g t h  (mm) 

Number o f  f i s h  weighed 

Mean weight  (kg)  

Mean K - f a c t o r  

Number o f  f i s h  aged 

% Ten years  o r  o l d e r  

Number o f  f i s h  sexed 

Number o f  females ( % I  

Mean l e n g t h  o f  female 

Mean weight o f  female 

Number o f  males ( % I  

Mean l e n g t h  o f  male 

Mean weight  o f  male 



Tab le  4  p r e s e n t s  t h e  l e n g t h - w e i g h t  r e l a t i o n s h i p  f o r  t h e  p a s t  f o u r  y e a r s .  Tab le  5  i s  a  

l i s t i n g  o f  p r e d i c t e d  w e i g h t  u s i n g  t h e  1990 r e g r e s s i o n  c o e f f i c i e n t .  

Growth measurements were made f r o m  each jaw sample i n  1990. The c o r r e l a t i o n  between 

jaw r a d i u s  and body l e n g t h  was b e s t  d e s c r i b e d  b y  a  c u r v i l i n e a r  r e l a t i o n s h i p  (Tab le  41. We 

re-aged abou t  50 f i s h  f r o m  1987, 1988 and 1989 jaw samples and r e p o r t e d  t h e  jaw r a d i u s  - 
body l e n g t h  r e l a t i o n s h i p s  i n  Tab le  4. The 1990 d a t a  had t h e  b e s t  c o r r e l a t e d  r e l a t i o n s h i p  

as  demonst ra ted b y  an  r2 v a l u e  o f  0.79.  Most l i k e l y  s m a l l  sample s i z e  c o n t r i b u t e d  t o  t h e  

p o o r l y  f i t t e d  d a t a  i n  o t h e r  y e a r s .  On t h i s  b a s i s  we w i l l  r e p o r t  on b a c k c ~ l c u l a t e d  g rowth  

u s i n g  o n l y  1990 d a t a .  

Tab le  4. P a d d l e f i s h  l e n g t h - w e i g h t  (L-W) r e l a t i o n s h i p  and jaw r a d i u s  
- body l e n g t h  (J -L)  r e l a t i o n s h i p ,  M i s s o u r i  R i v e r  i n  Nebraska, 
1987 t h r o u g h  1990. 

S lope y - i n t e r c e p t  - r 2 

1987 L-W 0.0175 -7.6513 0.85 

1988 L-W 0.0340 -17.9835 0.82 

1989 L-W 0.0252 -11.0758 0.76 

1990 L-W 0.0255 -12.1845 0.77 

1987 J-L 0.0929 461.1671 0.13 

1988 J-L  -0.0419 791.3794 -0.09 

1 9 8 9 J - L  . 0.1942 363.9992 0.34 

1990 J-L  0.3981 167.4970 0.79 



Table 5. Predicted weight and K- fac to r  o f  padd le f ish  from the Missour i  
River  i n  Nebraska a t  100 mm increments o f  body leng th  (EF),  
using the  s lope o f  t he  length-weight  equation. 

Class i n t e r v a l  weight 
mm (ks) . K - fac to r  

Table 6 presents a length-frequency d i s t r i b u t i o n  f o r  1,613 padd le f i sh  snagged from the  

Gavins Po in t  Dam t a i l w a t e r  i n  1990. Table 7 i s  the  weight-frequency d i s t r i b u t i o n .  Table 

8 i s  an age d i s t r i b u t i o n  f o r  296 padd le f i sh  from 1990, i n c l u d i n g  precent  frequency by 

age-class. Table 9 i s  a backcalculated growth t a b l e  f o r  1990 snagged padd le f ish .  The 

t a b l e  inc ludes mean backcalculated growth a t  ages 1 through 10, and a l s o  the  observed mean 

leng th  and mean weight f o r  ages 1 through 10, and mean cond i t i on  f a c t o r .  



T a b l e  6.  Leng th - f requency  o f  1,613 p a d d l e f i s h  snagged b y  f i s h e r m e n  f r o m  
the t a i l w a t e r  o f  G a v i n s  P o i n t  Dam d u r i n g  1990.  

1 1 1 1 1 1  
1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Z 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1  
1 1  
1 1  
----+---+---+---+---+---  + - 

10 20 30 40 50 60 
Frequency  

F r e q  . 
2 
0 
0 
0 
0 
0 
1 
1 

16 
2 0 
39 
6 5 
4 3 
3 9 
30 
1 8  
27 
3 0 
6 0 
7 1 
53 
3 9 
45 
55  
7 8 

103 
8 9 
93  
99 
7 1 
6 4 
53 
37 
22 
1 8  
24 
3 5 
4 3 
3 9 
40 
3 1 

9 
6 
5 - 

0 

Cum. 
f r e q  . 

2 
2 
2 
2 
2 
2 
3 
4 

2 0 
40 
7 9 

144 
187 
226 
256 
27 4 
301  
331  
3 9 1  
462 
5 1  5 
554 
599 
654 
732 
835 
924 

1017 
1116 
1187 
1251  
1304 
1341  
136 3 
1381  
1405 
1440 
1483 
1522 
1562  
1593 
1602 
16  08 
1613 

P e r c e n t  
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.06 
0.06 
0.99 
1 .24  
2 .42  
4.03 
2.67 
2.42 
1.86 
1 .12  
1.67 
1.86 
3 .72  
4.40 
3.29 
2.42 
2.79 
3 .41  
4.84 
6.39 
5.52 
5.77 
6.14 
4.40 
3.97 
3.29 
2.29 
1.36 
1 .12  
1.49 
2.17 
2.67 
2.42 
2 .48  
1 .92  
0.56 
0.37 
0 .31  

cum. 
p e r c e n t  

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.19 
0.25 
1 .24  
2 .48  
4.90 
8 .93  

11.59 
14 .01  
15.87 
16 .99  
18.66 
20.52 
24.24 
28.64 
31.93 
34.35 
37.14 
40.55 
45.38 

'51 .77  
57.28 
63.05 
69.19 
73.59 
77 .56  
80 .84  
83 .14  
84.50 
85 .62  
87 .10  
89 .27  
91.94 
94.36 
96.84 
98.76 
99.32 
99.69 

100.00 



Table 7 .  weight'-frequency o f  1,510 paddle f ish  snagged by 
the  t a i l w a t e r  o f  Gavins Point  Dam during 1990.  

Cum. 
Weiaht Freq. f r e q .  

0 1 1 1 1 1 1 1  34 
1000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  188 

34  

2000 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
222 

3000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l i l l l l l l  
159 381 

4000 1 ~ 1 1 ~ 1 ~ 1 ~ ~ 1 1 1 ~ 1 ~ ~ 1 1 1 1 1 1  
144 525 

5000 1 l l l ~ l ~ l l ~ l ~ l ~ l ~ l ~ ~ l 1 1 1 ~ 1 1 1 1 1 1 1  
115 640 

6000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
155 795 

7000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
134 929 

8000 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
136 1065 

9000 1 1 1 1 1 1 1  
68 1133 

10000 1 1 1 1 1 1 1 1 1  
37 1170 
44 1214 

11000 1 1 1 1 1 1  32  1246 
12000 1 1 1 1 1 1  29 1275 
13000 1 4  1289 
14000 1 8  1307 
15000 1 l 1 1 1  27 1334 
16000 22 1356 
17000 20 1376 
18000 I l l 1  19 1395 
19000 '1111 23 1418 
20000 1 1 1 1 1  23 1441 
21000 l 1  11 1452 
22000 l 1  11 1463 
23000 l 1  11 1474 
24000 l 1  8 1482 
25000 l 1  9 1491 

- 

29000 2 
30000 1 
31000 0 
32000 0 
33000 1 
34000 0 
35000 

----+---+---+---+---+---+---+---+---+---  
1 

20 40 60 80 100 120 140 160 180 
Frequency 

fishermen from 

Cum. 
Percent percent 

2 .25  2 .25  



Table 8. Age d i s t r i b u t i o n  o f  296 paddlef ish snagged f r o m  the t a i l w a t e r  
o f  Gavins Point  Dam during 1990. 

Class 
68 
69 

Cum. cum. 
FrEq. f r ~ q .  Pe;t;;t percent 

0.68 
0 2 0.00 0.68 

7 0 0 2 0.00 0.68 
71 1 3 0.34 1.01 
72 l 1  2 5 0.68 1.69 
73 I l l  3 8 1.01 2.70 
74 I l l  3 11 1 .O1 3.72 
75 l 1  2 13 0.68 4.39 
76 1 1 1 1 1 1 1 1 1 1 1  11 24 3.72 8.11 
77 1 1 1 1 1 1  6 3 0 2.03 10.14 
78 1 1 1 1 1 1 1 1 1  9 39 3.04 13.18 
79 1 1 1 1 1 1 1 1 1 1  10 4 9 3.38 16.55 
80 1 1 1 1  4 53 1.35 17.91 
81 1 1 1 1 1 1 1 1 1 1  
82 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

10 63 ' 3.38 21.28 

83 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
22 85 7.43 28.72 
33 118 

84 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  41 159 
11.15 39.86 

85 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1  43 202 
13.85 53.72 

86 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
14.53 68.24 

36 238 12.16 80.41 
87 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  37 275 12.50 92.91 
88 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1 1  18 293 6.08 98.99 
89 

-----+----+----+----+----+----+----+----+---  
3 296 1.01 100.00 

5 10 15 20 25 30 35 40 

Frequency 



Table 9 .  Backcalculated growth o f  Missouri  River  paddle f ish  c o l l e c t e d  
i n  1990 using the  method o f  Monastyrsky ( 1 9 3 0 ) .  

Size  a t  -- 
No. 

Aae f i s h  

Mean backcalculated l e n a t h  a t  age. 

1 2  3  4  5  6  7  8  9  10 

3 0 3 . 2 1  4 7 2 . 6 4  5 9 2 . 2 1  6 6 7 . 6 8  7 1 8 . 4 7  7 5 2 . 5 4  8 0 2 . 2 6  8 0 2 . 2 6  8 1 2 . 1 5  8 2 5 . 9 5  

No. = 253 239 21 0  17 9  139  104  51 5  1  4  1  39 



Tab le  9 Con t inued .  B a c k c a l c u l a t e d  g r o w t h  o f  M i s s o u r i  R i v e r  p a d d l e f i s h  
c o l l e c t e d  i n  1990 u s i n g  t h e  methods o f  Monastyrsky  (1930).  

Mean e m p i r i c a l  l e n a t h  a t  a* - 
1 2 3 4 5 6 7 8 9 10 

FL. = 413.6 473.2 661.2 701.8 761.0 796.9 849.8 905.8 - 979.8 

NO. = 12 , 27 29 39 3 3 31  18 8 - 37 

CV(%)= 1 7 . 1  17 .5  16 .4  13.6 12 .2  12.6  9 . 8  7 . 5  - 14.7 

Mean e m p i r i c a l  w e i a h t  a t  aqe 

1 2 3 4 5 6 7 8 9 10 

NO. = 1,013 1,556 3,963 4,764 5,466 6,415 8,233 9,409 6,810 11,191 

W t .  = 15.  3 1 3 6 43 3 8 3 3 22 10 2 10 

CV(%)= 69 4 9 5 0 4 0 36 44 4 8 33 4 7 3 5 

Mean K - f a c t o r  a t  agg 



The percentage composi t ion between age groups can be used t o  c a l c u l a t e  ins tan taneous  

and t o t a l  annual m o r t a l i t y  and s u r v i v a l  (Ricker  1975). Table 10 p resents  these data.  Age 

groups 0 through 3 were n o t  f u l l y  r e c r u i t e d  t o  t h e  snag f i she ry ;  t he re fo re ,  m o r t a l i t y  

es t imates  a r e  a v a i l a b l e  o n l y  f o r  ages 4 through 9.  

Table 10. Percent  ins tan taneous  m o r t a l i t y  (I) annual t o t a l  m o r t a l i t y  
( A )  and s u r v i v a l  ( S )  among p a d d l e f i s h  age c lasses  t h a t  were 
f u l l y  vu lne rab le  t o  snagging d u r i n g  1990. 

k - % Comp. LOGE - I - A - S 

4 16.1 2.78 
16 15 8 5 

5 13.8 2.62 
6 6 9 4 

6 13.0 2.56 
5 0 3 9 6 1 

7 7.9 2.06 
6 9 5 0 5 0 

8 3.9 1.37 
9 9 80 2 0 

9 0.8 -0.24 

The authors,  w i t h  ass is tance  f rom C l i f f  Stone, Gera ld Wickstrom, Jim Schmulb.ach 

( b i o l o g y  p ro fesso r  a t  U.S.D., V e r m i l l i o n ,  S.D.), and 3 graduate s tudents,  tagged 68 a d u l t  

padd le f i sh  i n  t h e  Gavins P o i n t  Dam t a i l w a t e r  area. One hundred n i n e t y  g i l l  n e t  hours  were 

expended between 1 October and 11 October, 1990. The o b j e c t i v e  was t o  o b t a i n  an es t ima te  

of e x p l o i t a t i o n  r a t e  and p o p u l a t i o n  d e n s i t y  i n  t h e  t a i l w a t e r s .  Est imated ha rves t  i n  t h e  

Gavins P o i n t  Dam t a i l w a t e r  was 1,927 p a d d l e f i s h  between 15 October and 18 October, 1990 

(Table 11); 16 tags  were re tu rned  t o  t h e  check s t a t i o n s .  T h i s  suggests an e x p l o i t a t i o n  

r a t e  o f  24% and a r e l a t i v e  p o p u l a t i o h  es t imate  o f  8,029 p a d d l e f i s h  i n  t h e  t a i l w a t e r  area. 

The p re -se t  ha rves t  quota o f  1,600 i s  20% o f  t h e  es t imated  popu la t i on  s i z e .  P i t c h e r  and 

Ha r t  (1982) have suggested t h a t  ha rves t  may n o t  exceed 8% o f  p roduc t i on  and s t i l l  ma in ta in  

maximum sus ta ined  y i e l d .  We have n o t  c a l c u l a t e d  annual p roduc t i on  o f  padd le f i sh ,  however, 

ha rves t  may n e a r l y  equate p roduc t i on  i n  a h e a v i l y  f i s h e d  popu la t i on  (Welcomme 1985). 

Since our p resent  quota rep resen ts  20% o f  t h e  es t imated  p o p u l a t i o n  s i ze ,  t h i s  suggests our 

quota i s  s t i l l  t o o  l i b e r a l .  

We c o l l e c t e d  372 rost rums d u r i n g  1990 and found 2 w i t h  coded w i r e  tags .  One t a g  was 

recovered and was found t o  be f rom t h e  1989 year c l ass .  The o the r  t a g  cou ld  n o t  be 

recovered. 

The a c t u a l  ha rves t  d u r i n g  1990 i n  t h e  t a i l w a t e r  area was 1,743 (Table 11); however, we 

conducted random spot  checks a t  downr iver  access p o i n t s  a f t e r  opening day and found t h a t  



many padd le f i sh  were l eav ing  the  t a i l w a t e r s  i n  boats coming up from the  Yankton access. 

These f i s h  were n o t  checked through t a i l w a t e r  check s t a t i o n s .  We conserva t ive ly  est imate 

t h a t  180-200 padd le f i sh  were probably snagged i n  the  t a i l w a t e r  and removed a t  the  Yankton 

ramp. Congestion a t  t a i l w a t e r  boat ramps and delays a t  check s t a t i o n s  most l i k e l y  prompts 

some snag f ishermen t o  en te r  t he  r i v e r  downstream and d r i v e  the  s h o r t  d is tance t o  the  

t a i l w a t e r  by boat .  Spot checks a t  o ther  access s i t e s  demonstrated t h a t  some harves t  

occurred downriver as w e l l .  Our harves t  goa l  f o r  1990 was s u b s t a n t i a l l y  exceeded. 



Table 11. ~ a v i n s  P o i n t  Dam p a d d l e f i s h  snagging season census 
i n f o r m a t i o n  f o r  each o f  t h e  f o u r  days i n  t h e  
1988-1990 seasons. 

1990 
No. o f  No. o f  Percent  

Day p a d d l e f i s h  Man-hours Catch r a t e  f ishermen success fu l  

4 - - 27 1 - 777 0.35 - 428 - 63 

T o t a l  1,743 5,339 0.33 2,332 75 

No. o f  No. o f  Percent  
Day p a d d l e f  i s h  Man-hours Catch r a t e  f ishermen success fu l  

1 807 3,460 0.22 1,095 7 4 

3 151 630 0.23 276 55 

4 - - 207 - 643 0.31 - 315 - 6 6 

T o t a l  1,364 5,563 0.25 2,049 6 7 

No. o f  No. o f  
Day Padd le f i sh  Man-hours Catch r a t e  f ishermen 

1 1,150 2,684 0.43 7 42 

2 257 1,125 0.23 340 

3 113 582 0.19 21 1 

4 - - 134 - 784 0.17 - 233 

T o t a l  1,654 5,175 0.26 1,526 

Success r a t e  i n  1990 was much h i g h e r  than  i n  1989 (Tab le  11). The opening day ca t ch  

r a t e  (0 .31 f i s h  p e r  hour)  was up b y  50% over opening day ca t ch  r a t e  i n  1989 (0.221. 

O v e r a l l  ca t ch  r a t e  was b e t t e r  i n  1990 than  t h e  pas t  two years .  

I n t e r e s t  i n  snagging con t i nues  t o  inc rease .  An a d d i t i o n a l  14,708 m i l e s  were d r i v e n  by 

snag f ishermen i n  1990 (Tab le  12) f rom t h e  peak i n  1988. Nebraskan's once aga in  were ou t  

' i n  f r o n t  i n  t h e  number o f  f ishermen, number o f  t r ips,  and m i l e s  d r i v e n  t o  f i s h .  I n  t h i s  

respec t ,  v e r y  l i t t l e  change occur red  between 1989 and 1990, geog raph i ca l l y .  



Table 12.  Geographic d i s t r i b u t i o n  o f  f ishermen i n t e r v i e w e d  i n  t h e  
Gavins P o i n t  Dam t a i l w a t e r  i n c l u d i n g  number and pe rcen t  o f  
i n d i v i d u a l  f ishermen, number o f  t r i p s ,  and es t imated  t r a v e l  
d i s t ance  by s t a t e  i n  1988, 1989 and 1990. 

Est imated 
S t a t e  Number - % T r i p s  - % t r a v e l  - % 

Nebraska 898 51 1,198 49 240,244 7 6 

South Dakota 508 29 868 36 25,836 8 

Iowa 99 6 11 7 5 26,942 9 

Kansas 

Oklahoma 

Mich igan 2 1 2 1 3,712 1 

Oregon 1 1 1 1 3,270 1 

Minnesota 2 1 2 1 98 0 1 

Nor th  Dakota 1 1 1 1 498 1 

Colorado 2 1 2 1 Unknown 

Unknown - 227 - 13 - 227 - 9 Unknown 

T o t a l  1,747 2,426 315,154 

Est imated 
S t a t e  Number - % T r i p s  - % t r a v e l  . - % 

Nebraska 930 6 2 1,152 56 212,382 8 1 

South Dakota 501 34 878 4 0 29,208 11 

Iowa 4 9 3 57 3 11,054 4 

Minnesota 7 1 7 1 3,354 1 

Nor th  C a r o l i n a  .1 1 1 1 2,760 1 

Colorado 1 1 2 1 2,184 1 

Kansas - 1 - 1 - 1 - 1 - 576 - 1 

T o t a l  1,490 2,048 261,518 



Table 12 Continued. Geographic d i s t r i b u t i o n  o f  f ishermen i n te rv i ewed  
i n  t h e  Gavins Po in t  Dam t a i l w a t e r  i n c l u d i n g  number and 
percen t  o f  i n d i v i d u a l  f ishermen, number o f  t r i p s ,  and 
es t imated  t r a v e l  d i s tance  by  s t a t e  i n  1988, 1989 and 1990. 

Est imated 
S ta te  Number - X T r i p s  - % ' t r a v e l  . X  - 
Nebraska 947 6 1 1,321 57 250,246 7 6 

South Dakota 541 3 5 904 3 9 38,446 12 

Iowa 53 3 8 0 3 17,074 5 

Minnesota 8 1 11 1 6,936 2 

Nor th  Dakota 3 1 6 1 4,584 1 

C a l i f o r n i a  2 1 

Washington 1 1 

Connect icut  1 1 2 1 2,200 1 

Kansas 1 1 1 1 576 1 

Unknown - 5 - 1 - 5 - 1 Unknown - 1 

T o t a l  1,562 2 , 336 329,862 

D iscuss ion  and Recommendations 

L a r v a l  p a d d l e f i s h  d e n s i t y  was r e l a t i v e l y  h i g h  i n  1988 and 1989, e s p e c i a l l y  i n  t h e  upper 

unchannel ized s e c t i o n  ( S i t e  1). I n  1990 the  c o l l e c t i o n  s i t e  near Decatur, Ne., y i e l d e d  

seven o f  t h e  e i g h t  l a r v a e  c o l l e c t e d .  We have c o l l e c t e d  p a d d l e f i s h  l a r v a e  a t  Decatur i n  

p rev ious  years.  The f a c t  t h a t  we c o l l e c t e d  p a d d l e f i s h  a t  Decatur b u t  d i d n ' t  a t  South 

Sioux C i t y  i n  1990 suggests t h a t  t h e  l a r vae  were f rom t h e  channel ized reach and n o t  t h e  

unchannel ized west o f  Sioux C i t y .  The Decatur area has had some barge groundings i n  

recen t  years  as  a r e s u l t  o f  sand-bar development i n  t h e  channel c ross-sec t ion .  T h i s  may 

be where t h e  b reed ing  has occurred. Another f a c t o r  i s  t he ' i nc reased  percentage o f  10-year 

and o l d e r  f i s h  i n  t h e  p o p u l a t i o n  eas t  and south o f  Gavins P o i n t  Dam. I n  pas t  years  no 

l a r v a e  i n  our samples may have been a r e f l e c t i o n  o f  few breed ing  age females. The 

v a r i a b l e  na tu re  o f  l a r v a l  p r o d u c t i o n  i n  t h e  upper unchannel ized s e c t i o n  p o i n t s  t o  t h e  

importance o f  water management t h a t  i s  s e n s i t i v e  t o  n a t i v e  f i s h  needs. 

When we p l o t t e d  t h e  sex b y  l e n g t h  s o r t e d  b y  leng th ,  i t  became obvious t h a t  immature 

females were m i s - i d e n t i f i e d  as  males u n t i l  a s i z e  o f  1,000 mm EF was reached. ~ e y o n d  t h i s .  

s i z e  t h e  females were g r a v i d .  We repo r ted  t h e  r a t i o  o f  these f i sh  on ly ,  b u t  p l a n  t o  

o b t a i n  a sample of t h e  gonad f rom a l l  s i z e  c lasses  n e x t  year  f o r  l a b o r a t o r y  

i d e n t i f i c a t i o n .  



The i n c r e a s e ' i n  mean leng th ,  mean weight and o l d e r  f i s h  i s  a management o b j e c t i v e .  

I t ' s  t o o  e a r l y  t o  t e l l  i f  t h i s  has r e s u l t e d  i n  p a r t  f rom our management p l an .  

Backca lcu la ted  growth i n  l e n g t h  shows t h e  f a s t e s t  growth occured between age 1 and 2 

(170 mm) and then  a s teady decrease: 2 t o  3 (120 mm), 3 t o  4 (75 mm), 4 t o  5 (51  mm), 5 

t o  6 (34 mm)?, 6 t o  7 (50 mm), 8 t o  9 (10 mm), 9 t o  10 (12 mm). 

M o r t a l i t y  i s  v e r y  h i g h  f o r  seven and e i g h t  year  o l d  p a d d l e f i s h .  Harvest r e d u c t i o n  a t  

t h i s  p o i n t  of t h e  p o p u l a t i o n  s t r u c t u r e  would i nc rease  t he  t o t a l  p o p u l a t i o n  s i z e  o f  o l d e r  

f i s h  r a t h e r  q u i c k l y .  A p r o t e c t e d  s l o t  l e n g t h  l i m i t  should s t a r t  a t  about 800 mm EF; such 

a f i s h  would weigh 6.5 kg. The upper l i m i t  o f  t h e  s l o t  must be w e l l  beyond t h e  p o i n t  

where sexua l  m a t u r i t y  begins.  S ince most females longer  than  1,000 mm were g rav id ,  we 

suggest t h e  t o p  should be s e t  a t  1,200 mm EF; such a f i s h  w i l l  weigh 22.5 kg .  

The evidence gathered d u r i n g  1990 would suggest t h a t  a 1,600 f i s h  ha rves t  quota i s  

s t i l l  t o o  h igh,  however c l o s i n g  p o r t i o n s  o f  t he  open f i s h i n g  area may reduce t o t a l  

ha rves t .  We recommend m a i n t a i n i n g  t h e  quota f o r  s e v e r a l  more seasons. However,'we 

suggest t h a t  a maximum season l e n g t h  be s e t  a t  seven days i n  a d d i t i o n  t o  t h e  quota, t h i s  

would t ake  a f f e c t  i n  1992. ' The season would c l o s e  a f t e r  reach ing  e i t h e r  t h e  quota o r  

a f t e r  seven days o f  f i s h i n g .  Management w i l l  i n c l u d e  a c l o s u r e  o f  t h e  cement wa l l ,  

s t i l l i n g  bas in ,  and d ischarge  cana l  t o  a l l  p a d d l e f i s h  ha rves t  (snagging and a rchery )  i n  

1991. T h i s  r u l e  has been adopted and w i l l  be i n  e f f e c t  i n  1991. 

We recommend t h e  implementat ion o f  a p r o t e c t e d  s l o t  l i m i t  f o r  1992. Any p a d d l e f i s h  

caught t h a t  measures between 35 i nches  eye t o  f o r k  t o  45 i nches  eye t o  f o r k  must be 

re leased .  A l l  o t h e r  padd le f i sh ,  whether sma l l e r  o r  l a r g e r  must be k e p t  and counted i n  t h e  

bag. Moreover, we recommend t h a t  a l l  a rchery  p a d d l e f i s h i n g  should end, e f f e c t i v e  1 

January 1992. 

I t  i s  e s s e n t i a l  t h a t  s t r i c t e r  c o n t r o l  o f  ha rves t  be implemented as  we near  t h e  quota.  

South Dakota i s  r e s t r i c t e d  t o  48 hours p u b l i c  n o t i c e  b e f o r e  c l o s u r e  o f  t h e  season. 

Nebraska does n o t  have t h e  same r e s t r i c t i o n .  We propose t h a t  s i n c e  t h e  t a i l w a t e r  i s  

t o t a l l y  i n  Nebraska, t h a t  Nebraska should p o s t  t h e  t a i l w a t e r  c losed  when t h e  quota i s  

imminent, f o l l o w e d  by c l o s u r e  o f  t h e  remainder o f  t h e  open area 48 hours  l a t e r .  The- 

d i scuss ion  of when t o  c l o s e  t h e  t a i l w a t e r  should s t i l l  be made by  t h e  two s t a t e ' s  

b i o l o g i s t s  i n  t h e  t a i l w a t e r .  I t  shou ld  n o t  be c losed  mid-day b u t  r a t h e r  t h e  end o f  t h e  

c u r r e n t  day t h e  quota w i l l  be reached. 



Since boat snaggers may s t i l l  f i s h  the  t a i l w a t e r  i n  1991, we request  t h a t  South Dakota 

man a check s t a t i o n  a t  the  Yankton ramp t o  count the  f i s h  taken i n  t he  t a i l w a t e r  b u t  

removed a t  Yankton. No o ther  da ta  would be necessary; however, the  number caught should 

be counted i n  the  t a i l w a t e r  t a l l y .  

Stewart (~1987) repor ted  a th ree  year average ang ler  e x p l o i t a t i o n  r a t e  o f  6.8% f o r  

In take,  Montana padd le f i sh .  Although t h i s  was h igher  than prev ious  ra tes ,  Stewart was 

con f i den t  t h a t  t he re  would n o t  be a de le te r i ous  consequence o f  t h i s  harves t  r a t e .  We 

propose t h a t  through harvest  r e s t r i c t i o n s  and reproduct ion  enhancement ( t h e  l a t t e r  may be 

a consequence of e f f e c t i v e  s tock ing  and adjusted water management), e x p l o i t a t i o n  o f  t he  

popu la t i on  downstream from Gavins Po in t  should be reduced t o  no more than 10% i n  the s h o r t  

term b u t  even l e s s  i n  the  l ong  term. E igh ty  th ree  percent  o f  Montana's padd le f i sh  a t  

I n take  i n  1985 were 10 years o r  o l d e r  (Stewart 19871, wh i l e  15% o f  our p o p u l a t i o n ' i s  10 

years o r  o lde r .  I n  the  s h o r t  term we should hope t o  achieve 30% 10-years o r  o lde r  and 50% 

or  b e t t e r  f o r  t he  l ong  term. 
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Abs t rac t  

Walleye were i n t r oduced  i n t o  Nebraska's streams and l a k e s  beg inn ing  i n  1884. I t  i s  

d o u b t f u l  t h a t  they  were n a t i v e  t o  these areas be fo re  1884. Stream impoundment occurred 

d u r i n g  t h e  1900's and h a b i t a t  f o r  wa l leye  was c rea ted  as a r e s u l t .  Recent s t o c k i n g  e f f o r t  

i n  remnant f l o w i n g  p o r t i o n s  o f  t h e  M i s s o u r i  R i ve r  has n o t  proven success fu l  i n  impac t ing  

yea r - c l ass  development. Walleye abundance as w e l l  as  most n a t i v e  f i s h e s  i n  these reaches 

o f  r i v e r  a re  d e c l i n i n g  as a r e s u l t  o f  ecosystem damage. The mean l e n g t h  o f  wa l leye  i n  

unchannel ized s e c t i o n s  has dec l ined ,  most l i k e l y  because o f  i n t e n s i f i e d  f i s h i n g  pressure.  

I t  i s  recommended t h a t  env i ronmenta l  problems should be addressed, f r y / f i n g e r l i n g  

s t o c k i n g s  should be phased out ,  and bag l i m i t s  reduced w i t h  a  requi rement  t h a t  a l l  wa l leye  

caught should be k e p t  and counted i n  t h e  bag. 

Key Words: Fry, f i n g e r l i n g ,  s tock ing ,  f i s h i n g  pressure, leng th - f requency  

measurement, year  c lass,  n e t t i n g ,  water  management, f l o o d i n g ,  t u r b i d i t y .  



I n t r o d u c t i o n  

Walleye and i t s  c lose  r e l a t i v e ,  the  sauger, a r e  impor tan t  food and game f i s h e s .  

Management o f  these species i s  o f t e n  d i f f i c u l t  because o f  t h e  h i g h  demand and a l t e r e d  

n a t u r a l  environments. A perspect ive  on the  d i s t r i b u t i o n  and requirements o f  t he  wal leye 

versus t h e  sauger may be o f  some b e n e f i t  as new management p lans  are  contemplated. The 

explorers,  Lewis and Clark, captured and descr ibed what Evermann and Cox (1896) i d e n t i f i e d  

as sauger f rom the  Missour i  River  near Great F a l l s  and from near the  mouth o f  the Marias 

River,  bo th  i n  Montana. Dr. George Suckley c o l l e c t e d  sauger i n  1860 from the  M i l k  River,  

a  t r i b u t a r y  i n  Montana (Evermann and Cox 1896). Jordan and Meek (1885) explored a number 

o f  streams, i n c l u d i n g  the  M issou r i  R iver  i n  1884, from which they  c o l l e c t e d  and described 

22 species o f  f i s h  near S t .  Joseph, Missour i .  Sauger b u t  n o t  wal leye were represented. 

Walleye and sauger were c o l l e c t e d  f rom the  B i g  Sioux R iver  near Sioux F a l l s ,  South Dakota, 

by Meek from c o l l e c t i o n s  made du r ing  1889 t o  1891 (Evermann and Cox 1896). Sauger were 

c o l l e c t e d  by C a r l  Eigenmann i n  1892 f rom the  Poplar River,  a  t r i b u t a r y  i n  Montana, b u t  no 

wal leye (Evermann and Cox 1896). Dr.  Meek c o l l e c t e d  saugers from the  Floyd and P l a t t e  

R ivers  i n  1892 and wal leye from West Okoboj i  Lake i n  Iowa (Evermann and Cox 1896). 

Herbert  F isher  conducted f i s h  surveys o f  t he  Missour i  R iver  i n  Missour i  du r ing  1945; s i x  

sauger and one wal leye were c o l l e c t e d  wh i l e  se in ing  (F isher  1945). 

Cross (1967) suggested t h a t  t h e  e a r l i e s t  observat ions o f  wal leye do n o t  p rov ide  

conclus ive evidence t h a t  they were indigenous t o  the  Kansas/Nebraska area, because they 

were being stocked as e a r l y  as the  f i r s t  i n v e n t o r i e s  o f  n a t i v e  f i s h e s  were being made. 

Walleyes were stocked p r i o r  t o  1885' (Cross 1967) i n  Kansas and 1884 i n  Nebraska (Jones 

1963). 

According t o  Cross (19671, i f  wal leye were n a t i v e  t o  Kansas Rivers, i t s  h a b i t a t  was 

marginal  and he suggests t h a t  dam cons t ruc t i on  r e s u l t i n g  i n  l a r g e  impoundments created 

more h a b i t a t  f o r  wal leye than t h e  pr imeva l  r i v e r s  provided. 

B y  1902, Jordan and Evermann (1969) had def ined the  requirements o f  wal leye. They 

p r e f e r  c l e a r  water, w i t h  rock, g rave l ,  sand o r  hard c l a y  bottom and a re  r a r e l y  found i n  

muddy streams o r  lakes .  They a l s o  p r e f e r  t o  i n h a b i t  water o f  moderate depth. The 

pr imeval  M issou r i  R iver  mainstem was a s i l t - s a n d  bed, r e l a t i v e l y  shallow, h i g h l y  t u r b i d  

stream. 



Cross.(1967) described the  sauger as common i n  the  Missour i  River  and c i t e s  r e p o r t s  

o f  i t  reaching seven pounds i n  e a r l y  accounts. Today we f i n d . s a u g e r  most commonly 

associated w i t h  the  t u r b i d i t y  near t r i b u t a r y  confluences. The range o f  the  na t ive ,sauger  

i s  much reduced, because o f  dam cons t ruc t i on  which has reduced t u r b i d i t y  and prevented 

migra tory  movements. 

The Nebraska Superintendent o f  F isher ies ,  M. E.  OIBrien (18861, s t a t e d  t h a t  wal leye 

"are n o t  g e n e r a l l y  found i n  the  streams and ponds o f  t he  state1'. Walleye s tock ing  began 

i n  earnest i n  1884. They were in t roduced i n t o  many o f  our l akes  and streams (eg. 

16,950,000 f r y  were stocked i n  1889, Nebraska F i s h  Commission Report 1889). I n  1902 

OIBrien appraised h i s  18-year wal leye s tock ing  program, "whether t he  wal leye were more 

numerous before  we s t a r t e d  s tock ing  i s  debatablet1 (Jones 1963). However, there  i s  no 

quest ion t h a t  s tock ing  has been respons ib le  f o r  the  presence o f  wal leye i n  every r i v e r  i n  

Nebraska. 

The reach o f  Missour i  R iver  between F o r t  Randal l  Dam and 'Gavins Po in t  Dam s t i l l  

con ta ins  some o f  the  fea tu res  t y p i c a l  o f  the  w i l d  Missour i  ( i e .  backwaters, chutes, sand 

bars  and pools, i s l ands ) .  However, t h i s  reach no longer experiences annual f lood ing ,  the 

channel doesn't  meander as i t  d id ,  t he  vegeta t ion  i n  and a long t h i s  reach i s  n o t  f o l l o w i n g  

normal successional  pa t te rns ,  and sediment t ranspor t  i s  no longer an e q u i l i b r i u m  f u n c t i o n .  

A l l  f i s h ,  i n c l u d i n g  wal leye which were in t roduced i n  l a r g e  number's as the  

r e s e r v o i r s  f i l l e d  i n  t he  19501sJ a re  d e c l i n i n g  i n  abundance. 



Methods and Resu l t s  

Nebraska and South Dakota s tocked 3.7 m i l l i o n  wa l leye  f i n g e r l i n g s  and 4.3 m i l l i o n  

wal leye f r y  i n t o  t h e  M i s s o u r i  R i ve r  downstream f rom F o r t  Randa l l  Dam d u r i n g  t h e  1980's 

(Table 1). Many o f  t h e  wa l leye  s tocked d u r i n g  1980 and 1982 were marked and Nebraska 

attempted t o  recapture  marked f i s h  f o r  seve ra l  years  t h e r e a f t e r .  We a l s o  attempted t o  

determine any s t r o n g  yea r - c l ass  development t h a t  cou ld  be a t t r i b u t e d  t o  these s tock ings .  

Only a sma l l  number o f  marked wa l leye  were ever recovered, and yea r - c l ass  s t r e n g t h  d i d  n o t  

c o r r e l a t e  w i t h  t h e  numbers s tocked each year .  

Experimental  g i l l n e t s  were most e f f e c t i v e  sampl ing 3-year o l d  and o l d e r  sauger and 

wa l leye  i n  t h e  backwaters near N iobrara  (Table 2) .  Walleye ca tch  pe r  u n i t  e f f o r t  was 2.1 

i n  1983, 0.7 i n  1984, 1.0 i n  1985, and 1.0 i n  1986. The h ighe r  d e n s i t y  i n  t h e  1983 sample 

r e f l e c t e d  more o l d  f i s h  i n  t h e  sample and was n o t  r e l a t e d  t o  any s tock ing .  We concluded 

i n  1982 t h a t  l a r v a l  wa l leye  f rom Lake F ranc i s  Case were most l i k e l y  t h e  source o f  

r ec ru i tmen t  f o r  t h i s  popu la t i on  below F o r t  Randa l l  and n o t  our s t o c k i n g  program (Hesse 

1982). The drought  and low r e s e r v o i r  l e v e l s  i n  r e c e n t  years  would cause a reduced wa l leye  

popu la t i on  below F o r t  Randal l  i f  these observa t ions  were c o r r e c t .  Our most recen t  g i l l n e t  

surveys have n o t  c o l l e c t e d  wal leye, which s t renghtens  our  conc lus ion  t h a t  n a t u r a l  

r ep roduc t i on  upstream i s  impo r tan t  f o r  t h e  popu la t i on  i n  reaches ad jacent  t o  Nebraska. 

Since a l a r g e  number o f  wa l leye  were s tocked upstream f rom Gavins P o i n t  and none 

were s tocked downstream, i t  would seem reasonable t o  f i n d  a h ighe r  percentage o f  wal leye 

t o  sauger upstream than  downstream i f  stocked f i s h  were s u r v i v i n g .  Ac tua l l y ,  wa l leye  

comprised 31% o f  a l l  sauger/wal leye captures a t  N iobrara  i n  1983 and 33% a t  S t .  Helena. 

I n  1984 i t  was 17% a t  N iobrara  and 32% a t  S t .  Helena. Even though s t o c k i n g  cont inued a t  

N iobrara  t h e  percentage o f  wa l leye  t o  sauger remained n e a r l y  s t a b l e  a t  27% i n  1985 and 26% 

i n  1986. 

South Dakota conducts annual g i l l n e t  surveys i n  Lewis 8 Cla rk  Lake. Catch pe r  u n i t  

e f f o r t  was 1.7 i n  1985, 7.7 i n  1986, 3.3 i n  1987, 5.0 i n  1988, 3.0 i n  1989 and 0.6 i n  1990 

(Johnson e t  a l .  1990). Drought induced spawning problems i n  t h e  l a r g e  mainstream 

rese rvo i r s ,  beg inn ing  i n  t h e  m i d - 1 9 8 0 ' ~ ~  may be t h e  a c t u a l  cause o f  d e c l i n i n g  abundance i n  

Lewis and C la rk  Lake and t h e  r i v e r  upstream f rom t h e  l ake .  Moreover, when South Dakota. 

was d e v i s i n g  a s i z e  l i m i t  p l a n  f o r  t h e i r  l akes  and r e s e r v o i r s  they  cou ld  f i n d  no 

b i o l o g i c a l  j u s t i f i c a t i o n  f o r  i n s t i t u t i n g  such a l i m i t  f o r  Lewis and C la rk  Lake because 

s u r v i v a l  and growth was found t o  be b e t t e r  here  than  f o r  any o f  t h e i r  l a k e s  (personal  



communication: C l i f f  Stone, F i s h e r i e s  B i o l o g i s t ,  South Dakota Game, F i s h  and Parks, 

Chamberlain, South Dakota).  

We have c o l l e c t e d  da ta  on l e n g t h  o f  wa l leye  (644 specimens) s i n c e  1976 f o r  t h e  

unchannel ized s e c t i o n s  o f  t h e  M i s s o u r i  R i ve r  between F o r t  Randa l l  and Ponca, Nebraska 

(Table 3 ) .  The t r e n d  i s  t o  a  s m a l l e r  mean l e n g t h  which may suggest t h a t  wa l leye  a r e  

ove r f i shed .  The mean t o t a l  l e n g t h  f o r  t h e  p e r i o d  o f  1976-1982 was 410 mm; t h e  mean l e n g t h  

f o r  t h e  p e r i o d  o f  1983-1990 was 255 mm. The d i f f e r e n c e  i s  h i g h l y  s i g n i f i c a n t  (T = 9.9082, 

P  = 0.001). 



Summary and Recommendation 

The Missour i  River  ecosystem i s  d e t e r i o r a t i n g  because o f  reduced t u r b i d i t y ,  reduced 

f l ood ing ,  no meandering, a l t e r e d  sediment dynamics, and changed seasona l i t y  o f  discharge 

f rom the  dams. A l l  n a t i v e  f i s h  a re  i n  t r o u b l e  and .need immediate he lp .  Walleye may o r  

may n o t  have been n a t i v e  t o  the  Missour i ,  b u t  i f  i t  was n a t i v e  i t  was never abundant and 

probably never w i l l  be abundant. Stocking i n t o  the  Missour i  River  has n o t  been e f f e c t i v e .  

There may even be some negat ive s i d e  e f f e c t s  o f  wal leye s tock ing .  I t  has probably caused 

a d i l u t i o n  o f  t h e  n a t i v e  sauger gene poo l  through cross breeding. We c o l l e c t  saugeye and 

cont inued manipulat ion o f  the  r e l a t i v e  abundance o f  t he  two species may even tua l l y  lead t o  

the  demise o f  t he  sauger. 3 

A committe o f  f o u r  i n c l u d i n g :  J e f f  Schuckman - the  D i s t r i c t  I11 Management 

Supervisor,  h i s  a s s i s t a n t  - Scot t  Wessel, and the  authors met t o  d iscuss  the  data and 

prepare recommendations. We recommend s t rong a c t i o n  t o  c o r r e c t  t he  ecosystem problems and 

i n o r d e r  t h a t  a l l  species w i l l  b e n e f i t  i n c l u d i n g  the  wal leye. I n  l i g h t  o f  the  

d e t e r i o r a t i n g  c o n d i t i o n  of mean length,  we would suggest a reduced bag l i m i t  f rom s i x  

walleye/sauger t o  f o u r  i n  combinat ion f o r  t he  Missour i  R iver  i n c l u d i n g  Lewis and C lark  

Lake, t he  unchannelized and channel ized p o r t i o n s .  We suggest t h a t  wal leye f r y  and 

f i n g e r l i n g  s tock ing  i n t o  the  r i v e r  downstream from F o r t  Randal l  Dam should be stopped. I n  

p lace  o f  f r y  and f i n g e r l i n g  s tock ings  we recommend t h a t  10,000 marked one-year o l d  sauger 

be stocked a t  Niobrara and 10,000 marked sauger be stocked a t  S t .  Helena f o r  t h ree  years 

on an exper imenta l  bas i s .  We recommend a v i s i b l e  tag  such as the  d i s k  dangler o r  even the  

Northwest Marine Technology V . I .  Tag. We a l so  recommend t h a t  the  e n t i r e  Missour i  River 

a long Nebraska's border should be c losed t o  wal leye and sauger harves t  du r ing  the  pe r iod  

o f  1 November through 31 March each year u n t i l  f u r t h e r  n o t i c e .  The purpose i s  t o  reduce 

f i s h i n g  m o r t a l i t y  and t o  prevent  overharvest du r ing  the  unusual circumstances o f  w in te r  

d ischarge o f  on l y  6,000 CFS. 



Table 1. Walleye s tock ing  by Nebraska and South Dakota i n t o  the  Missour i  and lower 

Niobrara R ivers  du r ing  the  p e r i o d  o f  1980-1990. 

Locat ion  Year Fry  ~ i n g e k l i n g s  

Niobrara R iver  

Missour i  R iver  

Missour i  River  

Missour i  River  

Missouri .  River  

Missour i  River  

Missour i  River  

Missour i  R iver  

Missour i  River  

500,000 

None 

None 

1 ,780 , 000 

2,000,000 

None 

None 

. None 

None 

None 

None 

160,000 

None 

793,000 

571,300 

555,000 

510,000 

385,000 

275,000 

215,500 

None 

250 j 000 

To ta l s  4,280,000 3,714,800 



Tab le  2 .  Length-frequency d i s t r i b u t i o n  o f  wa l leye  captured w i t h  exper imenta l  g i l l n e t  from 
backwaters o f  t h e  Missour i  R i v e r  i n  1983-1985. 

Year Year Year 
S i z e  group No. % c l a s s  No. % c l a s s  No. % c l a s s  

421-440 
441-460 
461-480 
481-500 
501-520 
521-540 
541-560 
561-580 . 
581-600 
601-620 
621-640 
641-660 
661-680 

T o t a l s  



Table 3. Mean total length in millimeters (mm) and inches (in.) for walleye' samples 

collected from the unchannelized Missouri River upstream from Lewis and Clark Lake between 

1976 and 1990. 

Year No. mm . in. 
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Abst rac t  

F o r t  Randal l  Dam i s  t he  second lowermost on the  Missour i  River  mainstem. I t  i s  a 

p a r t i a l  hydropower peaking p l a n t .  Mean d a i l y  stage i s  s i g n i f i c a n t l y  d i f f e r e n t  downstream 

from F o r t  Randal l  Dam when compared t o  mean d a i l y  stage downstream from Gavins Po in t  Dam, 

which i s  lowermost and does n o t  peak. The o b j e c t i v e  o f  t h i s  s tudy was t o  de f i ne  the  

e f f e c t s  o f  these f l u c t u a t i n g  f l o w s  on aquat ic  macroinver tebrate communities. There were 

s i g n i f i c a n t  d i f f e rences  between mean numbers o f  .organisms c o l o n i z i n g  subs t ra te  u n i t s  when 

s t a t i o n a r y  devices were compared between t e s t  and c o n t r o l  s i t e s ,  b u t  no d i f f e rences  when 

f l o a t i n g  devices were compared between t e s t  and c o n t r o l  s i t e s .  Co lon iza t ion  dens i t y  was 

h igher  on subs t ra tes  s e t  deeper i n  the  water column. We determined t h a t  deeper u n i t s  were 

exposed t o  the  a i r  f o r  l e s s  t ime than u n i t s  nearer t he  water sur face.  Las t ly ,  t o t a l  mean 

dens i t y  on 'subs t ra te  u n i t s  was h igher  du r ing  peaking per iods  o f  lesser  magnitude. 

Key Words: Hydropower dams, peaking, insec ts ,  larvae,  ' a r t i f i c i a l  substrates,  

c o l o n i z a t i o n  r a t e s .  



I n t r o d u c t i o n  

There a r e  1,821 ope ra t i ng  hydropower genera t ing  p r o j e c t s  i n  t he  Un i ted  States.  

'These p r o j e c t s  d i s p l a c e  4.6 m i l l i o n  cub ic  f e e t  pe r  second ( c f s )  o f  water t o  annua l l y  

generate 301 m i l l i o n  megawatt hours (MWH) o f  e l e c t r i c i t y  (Sale 1988). The displacement o f  

water f o r  such power genera t ion  impacts  f i s h  and w i l d l i f e  s p a t i a l l y  and tempora l l y .  

Eva lua t i on  o f  impacts  t o  f i s h  and w i l d l i f e ,  e s p e c i a l l y  i n  l a r g e  r i v e r  systems i s  

d i f f i c u l t .  

The Pick-Sloan P lan  was a  compromise l e g i s l a t i o n  combining Un i t ed  S ta tes  Bureau o f  

Reclamation (USBR) p l a n s  w i t h  Corps o f  Engineers (COE) p l a n s  f o r  hydropower development i n  

t h e  M i s s o u r i  R iver  Basin.  T o t a l  planned Pick-Sloan M issou r i  Basin P r o j e c t  (PSMBP) 

genera t ing  capac i t y  was 1,153.267 MW (M issou r i  Basin S ta tes  Assoc ia t ion  1985). T o t a l  

a c t u a l  capac i t y  o f  ope ra t i ng  Pick-Sloan genera t ing  p r o j e c t s  was 2,742.05 MW (Missour i  

Basin S ta tes  Assoc ia t ion  1985). S i x  COE mainstem M issou r i  R iver  Dams annua l l y  generate 

9.5 m i l l i o n  MWH (Corps o f  Engineers 1985). A t  a l l  p r o j e c t s  on t h e  mainstem, except t h e  

lowermost (Gavins Po in t ) ,  h o u r l y  re l ease  r a t e s  v a r y  w ide l y  t o  s a t i s f y  va ry ing  power 

demands (Corps o f  Engineers 1985). The r e s u l t s  o f  r e l e a s i n g  water d i u r n a l l y  t o  meet peak 

l oad  requirements was g r e a t l y  d i f f e r e n t  downstream f rom t h e  F o r t  Randa l l  Dam (F igu re  1) a t  

t h e  Greenwood Gage when compared w i t h  t h e  reach o f  r i v e r  downstream f rom Gavins P o i n t  Dam 

(F igu re  2) a t  t h e  Gayv i l l e ,  SD, Gage. The mean d i f f e r e n c e  i n  s tage ( f e e t )  between t h e  

d a i l y  h i g h  and t h e  d a i l y  low f o r  t h e  p e r i o d  o f  1 January 1984 t o  1 J u l y  1984 was 1.34 f e e t  

a t  t h e  Greenwood, SD, Gage and 0.26 f e e t  a t  t h e  Gayv i l l e ,  SD, Gage. These means, t e s t e d  

b y  t - t e s t  were s i g n i f i c a n t  (P = 0  . O O O l ,  F= 3.57).  The e f f e c t s  o f  f l u c t u a t i n g  d ischarges 

o f  t h i s  na tu re  on t h e  macro inver tebra tes  downstream f rom o the r  dams have been p r e v i o u s l y  

i n v e s t i g a t e d  (Pearson and F r a n k l i n  1968, Hemsworth and Brooker 1981, F i she r  and LaVoy 

1972, Ward 1976). Cowel l  (1970) i n v e s t i g a t e d  t h e  impact o f  water l e v e l  f l u c t u a t i o n s  on 

p lank ton  d ischarge f rom M i s s o u r i  R i ve r  r e s e r v o i r s .  L a f l i n  (1981) s t u d i e d  f l o o d  c o n t r o l  

r e l eases  as  they  a f f e c t  s p o r t  f i s h e r i e s  i n  a  Kentucky r e s e r v o i r  and Walburg (1976) looked 

a t  f l o o d  c o n t r o l  and peaking re leases  as  they  r e l a t e d  t o  f i s h  p o p u l a t i o n  dynamics i n  Lewis 

and C la rk  Lake on t h e  M i s s o u r i  R i ve r .  



Figure 1. Continuous gage record a t  Greenwood, South Dakota, f o r  the 
per iod  o f  June 1983 through August 1984. Months a r e  on the 
x -ax is  and e l e v a t i o n  i n  f e e t  on the y - a x i s .  





Figure 2 .  Continuous gage record a t  Gayvi l le ,  South Dakota f o r  the 
per iod o f  January 1984 through August 1 9 8 4 .  Months are  
on the x-axis and e levat ion i n  f e e t  are on the y-axis.  . 





I n  order  t o  eva lua te  t h e  impact o f  peaking and f l o o d  c o n t r o l  d ischarges f rom F o r t  

Randal l  Dam on macro inver tebra te  communities downstream, Hesse and Klammer (1984) 

conducted a p i l o t  s tudy  d u r i n g  1983. A r t i f i c i a l  s u b s t r a t e  samplers (Parsons and Tatum 

1974) were a t tached t o  a s t a t i o n a r y  dev ice which a l lowed sampl ing sur faces  t o  extend 

through t h e  zone o f  f l u c t u a t i o n .  I n  a d d i t i o n ,  v e r t i c a l l y  o r i e n t e d  subs t ra te  u n i t s  were 

a t tached t o  f l o a t i n g  p l a t f o r m s  as a c o n t r o l .  Resu l ts  o f  these s t u d i e s  were repo r ted  i n  

Hesse and Klammer (1984). A r t i f i c i a l  subs t ra tes  i n  t h e  t o p  38% o f  t h e  water column 

averaged 2,178 l a r v a e  per  m2 compared t o  4,252 l a r v a e  per  m2 on u n i t s  deeper i n  t h e  column 
I 

where they  were sub jec ted  t o  l e s s  f r equen t  f l u c t u a t i o n s  (Table 15, Hesse and Klammer 

1984). It. was decided f rom these da ta  t o  conduct a more d e t a i l e d  i n v e s t i g a t i o n .  

The o b j e c t i v e  o f  t h i s  s tudy  was t o  d e f i n e  t h e  e f f e c t  o f  f l u c t u a t i n g  d ischarge from 

F o r t  Randa l l  Dam due t o  hydropower peaking re leases .  We were i n t e r e s t e d  i n  how these 

unna tu ra l  water re leases  a l t e r e d  species composi t ion and r e l a t i v e  abundance, and . the 

d e n s i t y  o f  aqua t i c  macro inver tebra tes  on attachment subs t ra tes .  



Methods 

I t  was hypothesized t h a t  because the a f f e c t s  of peaking d iss ipa te  downriver the 

greatest  impact from water i e v e l  f l u c tua t i ons  would occur nearer t o  Fo r t  Randall Dam 

located a t  r i v e r  m i le  (RM) 880 .  Two t e s t  s i t e s  were establ ished i n  areas o f f  from the 

main channel a t  RM 870 .2  (Boyd 1) and 867.2 (Boyd 2)CFigure 3 ) .  A con t ro l  s i t e  was 

establ ished downstream a t  RM 838 .5  (Niobrara). This s i t e  was 7 . 2 4  km upstream from the 

head end o f  Lewis and Clark Lake. We tested, by regression analyses, d i u r n a l  d i f fe rences 

between d a i l y  maximum and minimum stage a t  Greenwood which i s  j u s t  1 km downstream from 

the t e s t  s i tes ,  and Niobrara and found they were not  re la ted.  This resu l ted  from the fac t  

t ha t  the Niobrara s i t e  was 67 km downstream from Fo r t  Randell,Dam, the Niobrara River 

dumps i n  j u s t  upstream f rom ' t he  s i t e  and there may be some impoundment e f f e c t s  reaching 

t h i s  s i t e , f r om Lewis and Clark Lake. 



Figure 3 .  Map o f  the study area, For t  Randall Dam i n  South Dakota 
t o  Lewis and Clark Lake i n  Nebraska. 



FORT RANDALL 



Two types  o f  p la t fo rms  were used t o  h o l d  a r t i f i c i a l  subs t ra te  sampler u n i t $  (F igure 

4). The f l o a t i n g  p l a t f o r m  served as a c o n t r o l  a t  t e s t  and cont ra1  s i t e s .  A r t i f i c i a l  

subs t ra tes  u n i t s  were composed o f  10 hardboard p la tes ,  8 cm i n  diameter mounted on a b o l t  

separated by f l a t  washers t o  p rov ide  d i f f e r e n t  clearances and d i f f e r e n t  h a b i t a t .  The 

e n t i r e  u n i t  was 8 cm deep, prov ided 9.29 cm2 (1 f t2) o f  c o l o n i z a t i o n  subs t ra te .  The 

f l o a t i n g  p lat forms,  which moved up and down w i t h  t h e  f l u c t u a t i n g  water l eve l s ,  always 

maintained subs t ra te  u n i t s  i n  the  water.  S ix  subs t ra te  u n i t s  were at tached t o  the  

f l o a t i n g  p la t fo rms  from the  water sur face a t  8 cm i n t e r v a l s .  The number one subs t ra te  

u n i t  on s t a t i o n a r y  p la t fo rms  was s e t  a t  an e l e v a t i o n  e q u i v i l a n t  t o  what appeared t o  be the  

h i g h  water mark. S i x  more were s e t  a t  8 cm i n t e r v a l s  and u n i t  8 was s e t  j u s t  above the  

bottom. Water l e v e l s  f l u c t u a t e d  up and down d i u r n a l l y ,  which a l t e r n a t e l y  inundated and 

exposed some o f  these u n i t s .  



Figure 4 .  Platform and substrate u n i t  conf igurat ion  used dur ing 
peaking s tud ies  on t h e  Missouri  River ,  Nebraska. 





A t  each o f  the  th ree  c o l l e c t i o n  s i t e s ,  2 s t a t i o n a r y  and 2 f l o a t i n g  p la t fo rms  w i t h  a 

t o t a l  o f  28 subs t ra te  u n i t s  were p laced i n  the r i v e r  and recovered every th ree  weeks 

du r ing  the  open water pe r iod  from 1986 through 1988, except f o r  t he  f i r s t  sampling p e r i o d  

i n  1986 du r ing  which fewer u n i t s  were p laced i n  t he  r i v e r .  I n  t o t a l ,  1,476 subs t ra te  

u n i t s  were placed out .  

Hour ly  discharge f rom F o r t  Randal l  Dam was obta ined from the COE f o r  the  study 

per iod .  I n  add i t ion ,  gage data (s tage i n  f e e t  above MSL) were acqui red from gages a t  

Greenwood, SD, Running Water, SD, near Niobrara and Gayv i l le ,  SD. These data were 

c o l l e c t e d  by the  Uni ted Sta tes  Geologic Survey (USGS). 

E n t i r e  subs t ra te  u n i t s  were c a r e f u l l y  removed f rom the  p la t fo rms  and re turned t o  the 

l a b o r a t o r y  i n  p i n t  conta iners  preserved w i t h  1 0 %  bu f fe red  fo rma l i n .  I n  t he  labora tory ,  

samplers were disassembled and f l ushed  i n t o  assor ted s i z e  screens 16 (1.18 mm), 35 (0.5 

mm), and 80 (0.18 mm) t o  e f f e c t i v e l y  remove excess d e t r i t u s  w i thou t  l o s i n g  

macroinver tebrates.  Most I nve r teb ra tes  were c o l l e c t e d  on the  0.5 mm s ieve .  I nve r teb ra tes  

were f l ushed  i n t o  a whi te bowl, excessive water was removed w i t h  a 30 m l  sy r inge and 16 

gauge needle. Needles were covered w i t h  a 0.25 mm mesh s leeve t o  prevent  l o s s  o f  sma l l  

i n s t a r s .  Samples were s to red  i n  20 m l  v i a l s  con ta in ing  70% ethano l  f o r  i d e n t i f i c a t i o n  and 

enumeration. 

Resu l ts  

Hour ly  discharge ( c f s )  i n fo rma t ion  f o r  F o r t  Randal l  Dam was obta ined from the.COE 

and p l o t t e d  f o r  each sample p e r i o d  (F igure  5 ) .  The standard dev ia t i on  o f  t he  mean d a i l y  

discharge ranged from 4,100 t o  10,080 f o r  i n d i v i d u a l  sample per iods  i n d i c a t i n g  w ide ly  

f l u c t u a t i n g  water l e v e l s .  Regression models were developed between discharge from F o r t  

Randal l  Dam and r i v e r  s tage a t  each gaging s t a t i o n .  There was a h i g h l y  s i g n i f i c a n t  

r e l a t i o n s h i p  (stage=O.l937xdischarse) between discharge from F o r t  Randal l  Dam and the  

stage a t  t he  Greenwood Gage seven hours l a t e r  ( P  = 0.0001, r = 0.9085). There was an 

increase o f  0.97 f e e t  i n  r i v e r  s tage f o r  every 5000 c f s  o f  water re leased from For t  

Randal l  Dam. A regress ion  model which would r e l a t e  d ischarge from F o r t  Randal l  Dam w i t h  

t imed changes i n  stage a t  t he  Running Water gage cou ld  n o t  be developed due t o  incremental  

. increases i n  volume. The stage i n f o r m a t i o n  from Greenwood r e f l e c t e d  the  f l u c t u a t i n g .  

discharge f rom F o r t  Randal l  Dam (Table 1). Stage f l u c t u a t e d  from 2.77 t o  8.71 f e e t  du r ing  

the  th ree  week sampling pe r iods  (Table 2).  



Figure 5 .  Hourly d i scharge  from Fort  Randall Dam f o r  18 sample 
p e r i o d s  between May 1986 and October 1988.  
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Figure 5 Continued. Hourly discharge from F o r t  Randall  Dam f o r  18 sample 
per iods between May 1986 and October 1988. 
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Figure 5 Continued. Hourly discharge from For t  Randall  Dam f o r  18 sample 
per iods between May 1986 and October 1988. 
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Figure 5 continued. Hourly discharge from F o r t  Randall  Dam f o r  18 sample 
per iods between May 1986 and October 1988. 
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Figure 5 Continued. Hourly discharge from F o r t  Randall  Dam f o r  18 sample 
per iods between May 1986 and October 1988. 
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.e 1. Minimum, maximum, mean and standard d e v i a t i o n  o f  t h e  mean 
f o r  d ischarge ( x  1,000 c f s )  f rom F o r t  Randal l  Dam f o r  
3 week sample per iods .  

Sample 

Discharge D i f f e r e n c e  

Min Max Mean S td  Min-Max 

June 13, 1986 

J u l y  8, 1986 15.74 39.05 29.39 5.52 23 

J u l y  30, 1986 18.77 44.97 32.72 5.36 26 

August 21, 1986 20.45 44.82 33.79 5.68 2 5 

May 22, 1987 

June 17, 1987 

J u l y  8, 1987 

J u l y  29, 1987 

August 19, 1987 

September 16, 1987 

May 10, 1988 

May 31, 1988 

June 21, 1988 

J u l y  12, 1988 

August 4, 1988 

August 23, 1988 

September 15, 1988 

October 4, 1988 

A 1  1 



Tab le  2. ~ i n i m u m ,  maximum, mean and s t a n d a r d  d e v i a t i o n  o f  t h e  mean f o r  
s t a g e  ( f e e t  above MSL) a t  Greenwood, South Dakota, f o r  3 week 
sample p e r i o d s .  

D ischarge  D i f f e r e n c e  

Sample M i n  Max Mean S t d  Min-Max 

June 13, 1986 4 .01  8.33 5.96 0.79 4 

J u l y  8, 1986 3.05 7 .56 5.69 1 .07 5 

J u l y  30, 1986 3.63 8 .71  6.34 1.04 5 

August 21, 1986 3.96 8.68 6.54 1.10 5 

May 22, '1987 

June 17, 1987 

J u l y  8, 1987 2.78 7 . 1 1  5.25 1.03 4 

J u l y  29, 1987 2.75 7.12 5.03 1.16 4 

August 19, 1987 2.58 7.42 5.47 1.23 5 

September 16, 1987 2.02 7.33 5.34 0.99 5 

May 10, 1988 2.05 6.83 4.74 0.90 5 

May 31, 1988 3.60 7.17 5.03 0.93 4 

June 21, 1988 1.69 8.00 5.46 1.27 6 

J u l y  12, 1988 1.69 7 .81 5.71 1.70 6 

August 4, 1988 0.87 7.68 5.77 1.73 7 

August 23, 1988 1.07 7.93 5.67 1.95 7 

September 15, 1988 2.66 8.66 6.58 1.42 6 

October 4, 1988 2.51 7.06 5.54 1 .21  5 

A l l  0.00 8 .71  5.54 1.36 



The s t a t i o n a r y  p la t fo rms  had e i g h t  subs t ra te  u n i t s  l oca ted  w i t h i n  the  f l u c t u a t i o n  

zone. However, s ince  each subs t ra te  u n i t  was on l y  8  cm deep and there  were on ly  seven 

e f f e c t i v e  u n i t s  ( t h e  e i g h t h  cou ld  n o t  be compared because o f  t he  v a r i a b l e  d is tance from 

the seventh u n i t ) ,  on ly  the  top  55 cm o f  t he  f l u c t u a t i o n  zone was s tud ied .  Table 2  shows 

t h a t  du r ing  any three-week p e r i o d  the  l e a s t  d i f f e r e n c e  between the minimum and maximum 

stage was 85 cm. None o f  the  e f f e c t i v e  s t a t i o n a r y  p l a t f o r m  u n i t s  remained i n  the  water 

throughout t he  three-week per iods.  The f l u c t u a t i o n  zone, i n  f a c t ,  was very  l a r g e  (up t o  

Eighteen three-week t ime pe r iods  were sampled from 1986 through 1988. Approximately 

275,000 organisms were i d e n t i f i e d ,  represent ing  104 d i f f e r e n t  genera, f a m i l i e s  and orders 

(Table 3 ) .  Three groups made up 82% o f  t he  organisms co l l ec ted :  Chironomidae-56%, 

Oligochaeta- 19% and Caenis sp. - 7%. Many organisms cou ld  be described as r a r e  w i t h  

fewer than 25 i n d i v i d u a l s  c o l l e c t e d  from 70 o f  t he  104 groups. The mean number o f  

organisms per  subs t ra te  u n i t  was 2.8 t imes greater  a t  Niobrara on s t a t i o n a r y  p la t fo rms  and 

1.9 t imes greater  on f l o a t i n g  p la t fo rms  (Table 4). Tables 5, 6 and 7  present  the  mean 

number o f  t he  t h r e e  dominant groups per  subs t ra te  u n i t .  



Table 3. T o t a l  number o f  each organism c o l l e c t e d  b y  s i z e  and method. 

Taxon 

Boyd County 1 Boyd County 2 Niobrara  

s t a t .  f l o a t  s t a t .  f l o a t  s t a t .  f l o a t  

Hexagenia l a r v a e  

Caenis l a r v a e  

Brachycercus l a r v a e  

Heptageni idae l a r v a e  

Heptagenia l a r v a e  

Stenonema l a r v a e  

Pa ra lep toph leb ia  l a r v a e  

B a e t i s  l a r v a e  

Cen t rop t i l um  l a r v a e  

C a l l i b a e t i s  l a r v a e  

Baet i sca  l a r v a e  

Ephemerella l a r v a e  

T r i chop te ra  l a r v a e  

T r i chop te ra  pupae 

T r i chop te ra  a d u l t  

Hydropsyche l a r v a e  

Hydropsyche pupae 

Potamyia l a r v a e  

Polycent ropodidae l a r v a e  

N e u r o c l i p s i s  l a r v a e  

C y r n e l l u s  l a r v a e  



Table 3 ~ o n t i n u k d .  T o t a l  number o f  each organism c o l l e c t e d  by s i z e  and 
method. 

Boyd County 1 Boyd Countv 2 Niobrara 

s t a t .  f l o a t  s t a t .  f l o a t  s t a t .  f l o a t  

Polycentropus l a rvae  

Hydrop t i l i dae  la rvae 

Mayat r ich ia  l a rvae  

Hydrop t i l a  l a rvae  

Hydrop t i l a  pupae 

Agraylea l a rvae  

Ochro t r i ch ia  l a rvae  

Leptoceridae la rvae 

Leptoceridae pupae 

Ceraclea l a rvae  

Ceraclea pupae 

Nectopsyche l a rvae  

Nectopsyche pupae 

Oecet is l a rvae  

Leptocerus l a rvae  

Limnephi l idae l a rvae  

Limnephi l idae pupae 

Pycnopsyche l a rvae  

Phi l iopotamidae l a rvae  

Brachycentrus l a rvae  



Table 3  Continued. T o t a l  number o f  each organism c o l l e c t e d  by  s i z e  and 
method. 

Taxon 

Boyd County 1 Boyd Countv 2 Niobrara  

s t a t .  f l o a t  s t a t .  f l o a t  s t a t .  f l o a t  

Psychomyiidae l a r v a e  0  ' 6  0  119 0  1 

D i p t e r a  a d u l t  0  0  0  0  ' 0  1 

Chironomidae l a r v a e  18821 25134 11989 17151 42413 39304 

Chironomidae pupae 675 637 420 545 352 325 

Chironomidae a d u l t  13 3  5  1 '  0  4  

Pseudosmi t t ia  l a r v a e  0  0  0  0  8 1  8  

Chaobordiae l a r v a e  0  3  0  0  2  0  

Chaobordiae pupae 0  8  1 0  2  0  

S imu l i i dae  l a r v a e  

Hele idae l a r v a e  

Empididae l a r v a e  

P e r l i d a e  l a r v a e  

Ac r i oneu r i a  l a r v a e  

Per lod idae  l a r v a e  

I s o p e r l a  l a r v a e  

P e r l i n e l l a  l a r v a e  

Pe r l es ta  l a r v a e  

Odonata l a r v a e  

Coenagrionidae 

Ag r i a  . la rvae  



Table 3 Continued. T o t a l  number o f  each organism c o l l e c t e d  by s i z e  and 
method. 

Taxon 

Bovd County 1 Boyd County 2 Niobrara 

s t a t .  f l o a t  s t a t .  f l o a t  s t a t .  f l o a t  

Ischnura l a rvae  

Coenagrio la rvae 

Enallagma la rvae  

Gomphidae la rvae  

Gomphus la rvae  

L i b e l l u l i d a e  la rvae  

Lest idae la rvae  

Lestes la rvae 

Aeshinidae la rvae 

Coleoptera l a rvae  

Hal ip idae la rvae  

Ha l ip idae a d u l t  

Dyt isc idae la rvae  

Gyr in idae la rvae 

Hydrophi l idae la rvae  

Hydrophi l idae a d u l t  

Elmidae la rvae  

Elmidae a d u l t  

Carabidae la rvae 

Noteridae 



Table 3 continued. T o t a l  number o f  each organism c o l l e c t e d  by s i r e  and 
method. 

Boyd County 1 Boyd County 2 Niobrara 

Taxon s t a t .  f l o a t  s t a t .  f l o a t  s t a t .  f l o a t  

Cor ix idae .. 

Naucoridae 

P le idae  

Lepidoptera pupae 

Hymenoptera pupae 

Hymenoptera a d u l t  

Formicidae a d u l t  

Corydalus l a r v a e  

Thysanoptera 

Arachnoida 

Hydarcarnia 

Araneida 

Crustacea 

Asellus 

Amphipoda 

H y a l e l l a  

Oligochaeta 

Nematoda 



Table 3 Continued. T o t a l  number o f  each organism c o l l e c t e d  by  s i z e  and 
method. 

Taxon 

Boyd Countv 1 Boyd County 2 Niobrara  

s t a t .  f l o a t  s t a t .  f l o a t  s t a t .  f l o a t  

H i rud inea  .. 0 0 2 4 8 7 

Pelecypoda 16 2 13 l6 . 39 47 

Gastropods 5 3 3 29 77 43 

Ostrocoda 1221 2117 2547 3185 7309 7192 

U n i d e n t i f i e d  zooplankton 736 138 2544 2199 ' 5130 1575 

A l l  30068 40546 23233 31972 76856 J1672 



Table 4. Mean number of all organisms combined per substrate unit. 

Unit - 
Site 1 

Stationary 

Site 1 
Unit - Floatinq 

Site 2 
Stationary 

Site 2 
Floatinq 

Site 3 
Stationary 

Site 3 
Floatinq 



Table 5 .  Mean number of Chironomidae per substrate u n i t .  

S i t e  1 S i t e  2 S i t e  3 
Uni t  Stationary Stationary Stationary 

S i t e  1 
Unit  F loat inq 

. S i t e  2 
F loat inq 

S i t e  3 
F loat inq 



Table 6 .  Mean number o f  Oligocheata per substrate u n i t .  

S i t e  1 S i t e  2 S i t e  3 
Uni t  Stat ionary Stat ionary Stat ionary 

S i t e  1 S i t e  2 
Uni t  - Float ing F loat inq 

S i t e  3 
F loat inq 



Table 7 .  Mean number o f  Caenis sp. per substrate u n i t .  

Uni t  - 

1  

2 

3 

4 

5 

6 

7 

8 

S i t e  1  
Stat ionary 

S i t e  1 
Uni t  - Float ing 

S i t e  2 
Stat ionary 

S i t e  2 
F loat inq 

S i t e  3 
Stat ionary 

S i t e  3 
F loat inq 



To t e s t  the  hypothesis  t h a t  f l o a t i n g  p la t fo rms  were a c t u a l l y  a c t i n g  as a  . con t ro l  we 

looked a t  t he  d i f f e r e n c e s  between the  square r o o t  t rans format ions  .of t h e  mean number o f  

organisms per  sampling u n i t  a t  s i t e  3. Only Caenis sp. had any s i g n i f i c a n t  d i f f e r e n c e  

(Table 8 ) .  We then tes ted  the  f l o a t i n g  and s t a t i o n a r y  p la t fo rms  a t  s i t e s  1 and 2 

combined. The mean number o f  t o t a l  organisms and the  th ree  major groups were a l l  

s i g n i f i c a n t l y  d i f f e r e n t  (Table 8 ) .  



Table 8. T - t e s t s  comparing t h e  square r o o t  t r a n s f o r m a t i o n  o f  t h e  mean 
number o f  organisms p e r  sampl ing u n i t  between s t a t i o n a r y  and 
f l o a t i n g  p l a t f o r m s .  S  denotes s i g n i f i c a n t  
d i f f e r e n c e  (P = 0.051. NS means no s i g n i f i c a n t  d i f f e r e n c e .  

S i t e  3  S i t e s  1 and 2 combined -------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A l l  f l o a t  A l l  f l o a t  A l l  f l o a t  A l l  f l o a t  

A l l  A 1  1 v s  vs  vs  vs  
U n i t s  s t a t .  7  s t a t .  6-7 s t a t .  5-7 s t a t .  4-7 

' U n i t s  - - - - - - - - - 
T o t a l  
Organisms N  S  S  S  S S S  

Caenis sp. S S NS NS NS S 

Chironomidae NS S  NS S S  S 

Ol igochaetes NS S NS NS S S  
i 

We then  t e s t e d  t o  see i f  t h e r e  was a  d i f f e r e n c e  i n  t h e  mean number o f  organisms 

c o l l e c t e d  by method between s i t e s .  For  t o t a l  organisms and f o r  t h e  t h r e e  dominant groups 

t h e r e  was a  ve ry  l a r g e  and s t a t i s t i c a l l y  s i g n i f i c a n t  ( t - t e s t ,  p=0.05) d i f f e r e n c e  between 

t h e  d e n s i t y  on s u b s t r a t e  u n i t s  on f l o a t i n g  p l a t f o r m s  when s i t e s  1 and 2 were compared t o  

s i t e  3, and no s i g n i f i c a n t  d i f f e r e n c e  between s i t e s  1 and 2. T h i s  suppo r t s  our use. o f  

s i t e  3  as  a  peak ing c o n t r o l  s i t e .  S ince t h i s  obse rva t i on  a p p l i e s  t o  s t a t i o n a r y  u n i t s  as  

w e l l ,  we b e l i e v e  t h a t  some f a c t o r  (p robab ly  peak ing)  has reduced t h e  s tand ing  c rop  o f  

i n s e c t s  i n  Boyd County, b u t  we w i l l  d i s cuss  t h i s  i n  g r e a t e r  d e t a i l  l a t e r .  

F l o a t i n g  p l a t f o r m s  were used t o  o b t a i n  i n f o r m a t i o n  about any i n s e c t  b e h a v i o r a l  

adap ta t i on  f o r  depth.  F i gu re  6  shows t h e r e  a r e  more t o t a l  i n s e c t s  a t  mid-depth.  The da ta  

a r e  presented as  a  square r o o t  t r a n s f o r m a t i o n  o f  t h e  mean number o f  i n s e c t s  p e r  s u b s t r a t e  

u n i t  p l o t t e d  f o r  each depth ( u n i t  1 i s  near  t h e  sur face,  u n i t  6  i s  48 cm below t h e  

su r f ace ) .  T o t a l  i n s e c t s  r eac ted  t o  dep th  i n  t h e  same way a t  a l l  t h r e e  s i t e s  (F igu re  6 ) .  

T o t a l  i n s e c t s  and chironomidae had s t a t i s t i c a l l y  s i m i l a r  quadradic  l i n e s  d i f f e r i n g  o n l y  i n  

t h e i r  i n t e r c e p t .  S i t e s  1 and 2 d i f f e r  s i g n i f i c a n t l y  f rom s i t e  3 b u t  n o t  f r om each o the r .  

Caenis sp. had a  quadradic  response, a l though each l i n e  was s i g n i f i c a n t l y  d i f f e r e n t .  

Ol igochaeta had a  l i n e a r  response t o  depth a t  s i t e  3  where t h e  s l ope  was nega t i ve .  The 

depth response was masked by  peak ing  i n  s i t e s  1 and 2. There was no s l ope  assoc ia ted  w i t h  

these l i n e a r  r e l a t i o n s h i p s .  P l o t t e d  da ta  show t h e  o v e r a l l  h i ghe r  d e n s i t y  a t  N iobra ra  

which suppor ts  our  con ten t i on  t h a t  s t and ing  c rop  i s  reduced i n  Boyd County. 



Figure 6 .  P lo ts  of regression analyses of squate root  transformed mean density o f  

inver tebrates  on u n i t s  a t  d i f f e r e n t  depths from f l o a t i n g  platforms. . 
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Figure  7 'shows p l o t t e d  mean dens i t y  (square r o o t  transformed) o f  t o t a l ' i n s e c t s ,  

Caenis sp., Chironomidae, and Ol igochaeta by depth from s t a t i o n a r y . s u b s t r a t e  u n i t s .  The 

square r o o t  t rans format ion  o f  t o t a l  i n s e c t s  and Chironomidae had a l i n e a r  response t o  

depth, which was s t a t i s t i c a l l y  s i g n i f i c a n t .  The l i n e s  were d i f f e r e n t  when s i t e s  1 and 2 

were compared w i t h  s i t e  3, b u t  n o t  when s i t e  1 was compared t o  s i t e  2.  Caenis sp. showed 

a s i g n i f i c a n t  response t o  depth a t  s i t e s  1 and 2 b u t  n o t  a t  s i t e  3.  Ol igochaeta had a 

quadradic response t o  depth. S i t e s  1 and 2 were n o t  d i f f e r e n t  b u t  they were d i f f e r e n t  

f rom s i t e  3.  I n  a l l  cases, a t  a l l  s i t e s  dens i t y  i s  h igher  on the  deeper p la tes ,  which 

suggests a behav iora l  s e l e c t i o n  by the  i nsec ts .  Densi ty  i s  always much h igher  a t  the  

Niobrara s i t e  than a t  t he  Boyd County s i t e s ,  which suggests a peaking e f f e c t  i n  Boyd 

County. The regress ion  l i n e s  f o r  t o t a l  number shows a s i g n i f i c a n t  non-zero s lope.  A t  

s i t e  1 there  was a c l e a r  separa t ion  f o r  t o t a l  i nsec ts .  



Figure 7 .  P lo ts  o f  regression analyses o f  square root  transformed 
mean density  o f  inver tebrates  on u n i t s  a t  d i f f e r e n t  
depths from sta t ionary  plat forms.  
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We then tes ted  t o  see i f  the  response t o  depth on the  s t a t i o n a r y  p la t fo rms  was 

equal o r  increased as the  depth of t he  p l a t e s  decreased. There was no d i f f e r e n c e  between 

numbers of i n d i v i d u a l  organisms on f l o a t i n g  u n i t s  and s t a t i o n a r y  u n i t  7, a l though by the  

t ime s t a t i o n a r y  u n i t s  4, 5, 6, and 7 were inc luded i n  the  analyses a l l  t e s t s  showed 

s i g n i f i c a n t  d i f ferences.  Th i s  may mean t h a t  a t  some depth below which we measured the re  

w i l l  be no s i g n i f i c a n t  d i f f e r e n c e  between f l o a t i n g  and s t a t i o n a r y  u n i t s .  Mean d a i l y  

discharge f o r  the  sampling p e r i o d  was 24,371 c f s  and mean d a i l y  f l u c t u a t i o n  was 14,064 

c f s .  T h i s  t r a n s l a t e s  i n t o  a mean d a i l y  f l u c t u a t i o n  a t  Greenwood o f  32.4 inches. We 

sampled 22 inches below t h e  maximum stage and the  data shows the re  i s  a s i g n i f i c a n t  

d i f f e r e n c e  between f l o a t i n g  and s t a t i o n a r y  u n i t s  a t  t h i s  p o i n t .  

4 

Discussion 

The extreme magnitude o f  peaking which occurred du r ing  the  18 three-week study 

(Table 2) was n o t  t o t a l l y  expected when t h i s  p r o j e c t  was designed. S ta t i ona ry  

( f l u c t u a t i o n  zone) p la t fo rms  would have had t o  cover t h e  range o f  zero t o  45,000 c f s  

discharge, and u n i t s  would have had t o  span n e a r l y  2.8 v e r t i c a l  meters, t o  p rov ide  

adequate depth f o r  t he  lowermost u n i t s  t o  have remained submerged du r ing  the  g rea tes t  

dec l i ne  i n  stage. The on l y  p lace  where t h i s  range o f  depth occurs i s  i n  the  main channel, 

and p l a c i n g  u n i t s  i n  the  main channel imposes problems f o r  equipment maintenance, b u t  a l s o  

a l t e r s  the  range o f  cu r ren t  v e l o c i t i e s  which impinge the  u n i t s .  

To t h i s  p o i n t  we have used the  e n t i r e  da ta  s e t  (17 three-week per iods)  combined (1 

per iod  n o t  inc luded due t o  method d i f f e r e n c e ) .  We have found seve ra l  e f f e c t s  which can be 

assigned t o  peaking a c t i v i t y  a t  F o r t  Randal l  Dam ( i e .  reduced s tand ing  crop i n  Boyd 

County). The e f fec ts  can be masked somewhat by combining data f rom such a l a r g e  t ime 

frame. Each three-week pe r iod  i nc luded  peaking, however, t h e  magnitude o f  peaking was n o t  

always the  same (Figure 5 ) .  Th is  e v e n t u a l i t y  cou ld  c o n t r i b u t e  t o  masked e f fec ted .  The 

i n s e c t  species s tud ied  represented many d i f f e r e n t  organisms w i t h  h i g h l y  d iverse  l i f e  

cyc les.  Several complete generat ions were reared du r ing  t h i s  s tudy.  ~ o l o n i t a t i o n  dens i t y  

undoubtedly was a f f e c t e d  by l a r v a l  forms metamorphosing t o  the  a d u l t  stage and l eav ing  

subs t ra te  u n i t s .  Moreover, t h e  h y d r a u l i c  dynamics o f  t he  M issou r i  R iver  drainage bas in .  

imposes d i f f e r e n t  magnitudes o f  t o t a l  discharge on the  peaking r o u t i n e .  I n  o ther  words, 

peaking occurs a t  h i g h  and low discharge. Co lon i za t i on  o f  a f r e s h  s e t  o f  subs t ra te  u n i t s  

depends upon seve ra l  f a c t o r s  i n c l u d i n g  the  dens i t y  o f  i n s e c t s  i n  the  d r i f t  a t  t h a t  t ime 



and t h e  temporal  s tand ing  s tock  o f  Aufwuchs communities near t h e  s tudy areas.,   r rift in^ 
i n s e c t s  and Aufwuch communities can be a f f e c t e d  by  c u r r e n t  v e l o c i t y ,  and water volume 

(Ca r te r  e t  a l .  1982, T r o e l s t r u p  1985). 

We se lec ted  2 three-week p e r i o d s  f rom t h e  18 t h a t  represented low magnitude peaking 

(1 May 1987> through 22 May 1987) and h i g h  magnitude peaking ( 4  August 1988 through 23 

August 1988). T o t a l  mean d e n s i t y  was much h ighe r  i n  May 1987 (Table 9 ) .  Moreover, t h e  

h y d r a u l i c  h i s t o r y  o f  May, June and J u l y  1988 showed a l ong  p e r i o d  o f  very  h i g h  magnitude 

peaking compared w i t h  t h e  p e r i o d  p r i o r  t o  May 1987. We b e l i e v e  t h e  very  low d e n s i t y  i n  

August 1988 was a r e s u l t  o f  h i g h  magnitude peaking. Even though any type  o f  peaking has a 

nega t i ve  impact on Aufwuch i n s e c t  communities, t h e  e f f e c t  may be lessened somewhat by a 

reduced l e v e l  o f  peaking d ischarge f l u c t u a t i o n s  on a d i u r n a l  b a s i s .  



Table 9. Mean dens i t y  o f  t o t a l  i n s e c t s  by depth f o r  a low magnitude 
peaking pe r iod  (May 1987) and a h i g h  magnitude peaking 
pe r iod  (August 19881, and the  percent  o f  t he  three-week 
pe r iod  each p l a t e  was out  o f  water.  

a 
May 1987 . . . . . . . . . . . . . . . . . . . . . .  August 1988 . . . . . . . . . . . . . . . . . . . . . . .  

% o f  p e r i o d  % o f  p e r i o d  
Depth Densi t y  exposed Dens i ty  exposed 

We hypothesized t h a t  i n s e c t  l a rvae  could s u r v i v e  a pe r iod  o f  h a b i t a t  dewatering 

prov ided the  i n t e r s t i t i a l  spaces (between hardboard p l a t e s  on the  subs t ra te  u n i t s )  

mod i f ied  t h e  d e t e r i o r a t i n g  cond i t i ons  out  o f  water. We f e l t  t h i s  cou ld  exp la in  the  depth 

r e l a t e d  dens i t y  d i f f e r e n c e s  observed on s t a t i o n a r y  p l a t f o r m  subst ra te  u n i t s .  We tes ted  

t h i s  hypothesis  by c a l c u l a t i n g  t h e  percentage o f  t h e  2 three-week per iods  t h a t  u n i t s  a t  

d i f f e r e n t  depths would have been exposed t o  the  a i r  (Table 9) .  Since we d i d  n o t  ob ta in  

a c t u a l  e leva t i ons  o f  u n i t s  i n  t h e  f i e l d ,  we a r b i t r a r i l y  s e t  the  uppermost u n i t  a t  the 

water sur face when the  maximum stage'was achieved f o r  t he  per iod .  Th i s  was necessary b u t  

may have in t roduced some u n r e a l i s t i c  e f f e c t s .  Time o f  exposure was s i g n i f i c a n t l y  re la fed  

t o  dens i t y  i n  a c o r r e l a t i o n  (May 1987: P = 0.02, r = 0.81148; August 1988: P = 0.03, r = 

0.79717). The longer a u n i t  was exposed t o  a i r  t he  lower the  dens i t y  was on t h a t  u n i t .  

Th i s  would suggest t h a t  t he  impact t o  Aufwuch i n s e c t  communities cou ld  be minimized 

somewhat by reducing the  magnitude o f  peaking. However, the  magnitude would have t o  be 

l e s s  than even t h e  low magnitude which occurred i n  May o f  1987 (minimum 18,210 c f s  up t o  a 

maximum o f  32,530 c f s ) .  

T roe l s t rup  (1985) i n v e s t i g a t e d  peaking e f f e c t s  f rom F o r t  Randal l  Dam on 

macroinver tebrates a long channel margins i n  Boyd County. He found many s i m i l a r  r e s u l t s , '  

however, a d i f f e r e n t  i n v e r t e b r a t e  assemblage dominated channel s i t e s  i n c l u d i n g :  

Polycentropodidae, Hydropsychidae, Hyd rop t i l i dae  and Heptageniidae. 



The th ree  dominants are c a d d i s f l i e s  which p r e f e r  h igher  cu r ren t  v e l o c i t i e s .  He a l s o  

found t h a t  more taxa co lon ized subs t ra tes  i n  Boyd County n o t  impacted by f l u c t u a t i o n s  and 

the  number of taxa on subs t ra tes  increased w i t h i n  the  f l u c t u a t i o n  zone du r ing  a  year 

(1984) when h igh  p r e c i p i t a t i o n  and r u n o f f  prevented the  need t o  peak. 

Carr el9881 i n v e s t i g a t e d  F o r t  Randal l  Dam peaking e f f e c t s  on benth ic  algae. She 

summarized the  e f f e c t s  as f o l l o w s :  

" 1) caused a  s i g n i f i c a n t  reduc t i on  i n  the  c h l o r o p h y l l  a  biomass 

o f  t h e  e p i l i t h i c  a l g a l  community o f  up t o  a  150-fold; 2) s t r o n g l y  

depressed r a t e s  o f  p r o d u c t i v i t y  as measured by carbon-14 l i nco r -  

pora t ion ;  3)  reduced community d i v e r s i t y  by up t o  a  f a c t o r  o f  3; 

4) a l t e r e d  community s t ruc tu re ;  and 5) r e s u l t e d  i n  a  suppression 

o f  t he  e p i l i t h i c  a l g a l  community t o  an e a r l y  successional  stage 

w i t h i n  areas d i r e c t l y  subjected t o  d a i l y  water l e v e l  f l u c t u a t i o n s . "  

Carr (1988) c i t e d  s t u d i e s  which c l e a r l y  demonstrated the  importance o f  benth ic  . 

algae as a  p lace o f  refuge, and a  food source f o r  macroinver tebrates.  Aquatic i n s e c t s  i n  

the  Missour i  R iver  a re  impor tan t  i n  t he  d i e t  o f  n e a r l y  a l l  n a t i v e  f i s h ,  b u t  a l so  f u n c t i o n  

as the  l i nkage  between s o l a r  energy s to red  by t e r r e s t r i a l  and aquat ic  p l a n t s  and f i s h .  

S i g n i f i c a n t  dec l ines  i n  i n s e c t  abundance w i l l  s i g n i f i c a n t l y  reduce the  s tand ing  stock o f  

most f i s h  i n  t h e  Missour i  R iver  because few consume p l a n t  m a t e r i a l  d i r e c t l y .  
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Abst rac t  

Channel and f l a t h e a d  c a t f i s h  i n  t he  Missour i  R iver  have been over exp lo i t ed .  

Commercial harvest  o f  bo th  species w i l l  end i n  1992, b u t  commercial f i s h i n g  i s  on ly  p a r t  

o f  t h e  problem. The percentage o f  channel and f l a t h e a d  c a t f i s h  longer than 18 t o  20 

inches i s  very  low a t  t he  present .  CPUE o f  f l a t h e a d  c a t f i s h  from telephone generator 

samples from the  qpper unchannelized Missour i  River  i s  on l y  10% o f  the  values from the  

lower unchannelized reach. Lower unchannelized CPUE i s  o n l y  h a l f  o f  t he  CPUE o f  

channel ized s i t e s .  The d i f f e r e n c e  between mean CPUE from unchannelized and channelized 

c o l l e c t i o n s  was h i g h l y  s i g n i f i c a n t .  Tagging has revealed t h a t  t he  popu la t i on  o f  f l a thead  

c a t f i s h  i n  the  upper unchannelized reach i s  extremely low. We be l i eve  t h a t  over harvest,  

reduced t u r b i d i t y ,  and the  ba r r i cade  o f  Gavins Po in t  Dam has caused the  reduced popu la t ion  

dens i t y .  Our management t o o l s  i nc lude  r e s t r i c t e d  harvest,  a  c losed area, and p lann ing  f o r  

poss ib le  p ro tec ted  s i z e  classes. Our ob jec t i ves  w i l l  i n c l u d e  the  p r o t e c t i o n  o f  the  

breeding stock and an increase i n  the  percentage o f  channel and f l a t h e a d  c a t f i s h  i n  s i z e  

groups longer than 24 inches.  

Key Words: Catf ish, channel, f la thead,  r i v e r s ,  regu la t ions ,  e l e c t r o f i s h i n g ,  

popu la t ion  s i ze ,  t u r b i d i t y ,  f i s h  bypass. 



I n t r o d u c t i o n  

Hesse and Mest l  (1990) po in ted  out  t h a t  channel c a t f i s h  and f l a t h e a d  c a t f i s h  i n  the 

Missour i  River  adjacent  t o  Nebraska have been over e x p l o i t e d .  Commercial n e t  f i s h i n g  i s  

responsib le f o r  the  l a r g e s t  p o r t i o n  o f  the  harvest;  however, s e t - l i n e  and/or t r o t - l i n e  

f i s h i n g  may .cont r ibu te  s i g n i f i c a n t l y  t o  the  t o t a l  harves t .  Unattended l i n e s  are  a l lowed 

w i t h  l i b e r a l  hook l i m i t a t i o n s .  Large l i v e  b a i t  i s  most commonly used which s e l e c t s  f o r  

the  l a r g e s t  c a t f i s h .  They a re  p laced along c a t f i s h  t r a v e l  rou tes  and few hooks a re  

removed once s e t .  Quinn (1990) c i t e s  severa l  s t u d i e s  which have shown a 1 0 - f o l d  g reater  

harves t  by t r o t - l i n e  f ishermen than by ang l ing .  Hesse (1980) conducted a c r e e l  survey o f  

r o d  and r e e l  s p o r t  f ishermen du r ing  1978 and 1979. The m e a n $ e f f o r t  expended du r ing  

weekdays was 105 hours/day f o r  t he  e n t i r e  unchannelized reach downstream from Gavins Po in t  

Dam, w h i l e ' t h e  mean e f f o r t  du r ing  weekdays i n  the  e n t i r e  channel ized reach from Sioux C i t y  

t o  Rulo was 200 hours/day. One s e t - l i n e  f isherman us ing  15 hooks w i l l  expend 1,800 hours 

f i s h i n g  f o r  5 days. Many thousands o f  hooks are  p resen t l y  f i s h e d  on s e t - l i n e s ,  

t r o t - l i n e s ,  l imb- l i nes ,  and j u g - l i n e s  throughout the  main channel and f o r  some d is tance 

i n t o  t r i b u t a r y  streams. Moreover, Quinn (1990) po in ted  out  t h a t  commercial fishermen, 

employing t r o t - l i n e s ,  were much more e f f i c i e n t  a t  ha rves t i ng  c a t f i s h  than r e c r e a t i o n a l  

t r o t - l i n e  f ishermen. We b e l i e v e  t h a t  s ince  t r o t - l i n e s  a re  ta rge ted toward the  l a r g e s t  

specimens i n  t he  r i v e r  and s ince  they a re  q u i t e  numerous, t h a t  t he  use o f  passive f i s h i n g  

techniques such as s e t - l i n e s  and t r o t - l i n e s  should be c o n t r o l l e d  a t  the  same t ime as n e t  

f i s h i n g  i s  c u r t a i l e d .  Moreover, we must consider l i m i t i n g  the bag l i m i t  on c a t f i s h  f o r  

a l l  s p o r t  fishermen, i n i t i a l l y ,  fo l lowed by l i b e r a l i z e d  r e g u l a t i o n s  a f t e r  c a t f i s h  

popu la t ions  respond. 

Methods 

The data gathered t o  he lp  us  understand the  present  and past  s t a t u s  o f  c a t f i s h  were 

the  r e s u l t  o f  f i e l d  surveys d a t i n g  back t o  the  e a r l y  1970's. These c o l l e c t i o n s  were made 

w i t h  cheese b a i t e d  hoopnets o f  seve ra l  mesh s izes,  boat  e l e c t r o f i s h i n g ,  deep water 

e l e c t r o f i s h i n g ,  se in ing,  g i l l - n e t t i n g  and o ther  methods. These methods have been c l e a r l y  

o u t l i n e d  i n  seve ra l  p u b l i c a t i o n s  (Hesse 1982, Hesse and Mes t l  1990). 

The most recent  f i e l d  c o l l e c t i o n s  occurred i n  1990 and were aimed p r i m a r i l y  a t  

f l a t h e a d  c a t f i s h  and i t s  s t a t u s  i n  t he  upper unchannelized reach which l i e s  between F o r t  

Randal l  Dam and Lewis and C lark  Lake.. A s p e c i a l  e f f o r t  was made t o  o b t a i n  an extensive 



sample o f  f l a t h e a d  c a t f i s h  us ing  spec ia l i zed  e l e c t r o f i s h i n g  techniques. 'The catch per  

u n i t  e f f o r t  (CPUE) was compared between severa l  l o c a t i o n s  a long the  M issou r i  R iver .  

I n  add i t i on ,  we tagged 225 f l a t h e a d  c a t f i s h  from seve ra l  l o c a t i o n s  downstream from the  

Gavins Po in t  Dam. These tagged f i s h  were then moved around the  dam and stocked i n t o  the 

Missour i  River  a t  River  M i l e  841. Tagging occurred i n  l a t e  August and subsequent 

c o l l e c t i o n s  were made severa l  days l a t e r  i n  order t o  attempt the  recapture o f  tagged f i s h .  

Recapture c o l l e c t i o n s  were conf ined t o  an area two m i l e s  upstream f rom the  re lease s i t e  o f  

the  tagged f i s h .  

Resu l ts  and Discussion I 

Growth o f  Missour i  R iver  c a t f i s h  i s  a t  l e a s t  as good as c a t f i s h  from neighbor ing 

streams (Hesse e t  a l .  1978). The low dens i t y  o f  c a t f i s h  longer than 18 inches i n  the 

Missour i  R iver  i s  d i r e c t l y  r e l a t e d  t o  harvest  pressure (Hesse and Mest l  1990). Table 1 

presents the  l e n g t h  d i s t r i b u t i o n s  f o r  channel ized Missour i  River  channel c a t f i s h  i n  1986 

(Newcomb 1989). These f i s h  were c o l l e c t e d  i n  t he  w in te r  w i t h  l ong  e lect rode,  

e l e c t r o f i s h i n g  technology. They were from the  Tekamah, NE area and represent  the  bes t  

c o l l e c t i o n  o f  l a r g e  channel c a t f i s h  we have found. Most o ther  s i t e s  have been represented 

by much smal le r  f i s h .  Inc luded i n  Table 1 i s  a l e n g t h  d i s t r i b u t i o n  f rom an o l d  sample o f  

channel c a t f i s h  from the  upper M i s s i s s i p p i  R iver .  These f i s h  were obta ined from 

commercial f ishermen i n  1946 (Greenbank and Monson 1947). F i n a l l y ,  we inc luded a 

c o l l e c t i o n  o f  channel c a t f i s h  made from the  Crazy Woman Creek i n  Wyoming (Smith and Hubert 

1988). The authors have charac ter ized t h i s  popu la t i on  as l i g h t l y  exp lo i t ed .  They a l so  

po in ted  out  t h a t  the growing season was sho r te r  than f o r  t he  M issou r i  R iver  and t h a t  

growth o f  Missour i  R iver  channel c a t f i s h  was f a s t e r  than f o r  channel c a t f i s h  i n  Wyoming. 

The upper M i s s i s s i p p i  R iver  and Crazy Woman Creek popu la t ions  represent  a goa l  f o r  

management o f  Missour i  R iver  ~ o ~ u l a t i o n s .  Exact emulat ion i s  n o t  necessary; however, we 

have every reason t o  be l i eve  t h a t  w i t h  s t r i c t  harves t  con t ro l ,  M issou r i  River  channel 

c a t f i s h  can grow and su rv i ve  t o  p rov ide  a h i g h l y  va luable r e c r e a t i o n a l  f i s h e r y .  S t r i c t  

harves t  c o n t r o l s  w i l l  be necessary u n t i l  t he  popu la t ion  responds, a f te rward  harves t  can be 

l i b e r a l i z e d  wh i l e  c l o s e l y  mon i to r i ng  the  l eng th  s t r u c t u r e  f o r  s igns  o f  over e x p l o i t a t i o n .  



Table 1. ~ e n g t h ' - d i s t r i b u t i o n s  f o r  t h r e e  popu la t i ons  o f  channel c a t f i s h .  

.Inch M i s s o u r i  R i ve r  M i s s i s s i p p i  R i ve r  Crazy Woman 
c l a s s  1986 1946 -- Creek 1986 

23 0.4% 3  % 13% 

. 24 0.4% 3  % 14% 

25 0.1% 0.7% 11% 

26 0  % 0.2% 3% 

27 0  % 0.1% 0% 

2  8  0% 0.2% 0% 

29 - 0  % - 0.1% - 0% 

T o t a l  f i s h  1,659 ' 1,704 239 

Table 2  p resen ts  a l e n g t h  d i s t r i b u t i o n  f o r  t h r e e  popu la t i ons  o f  f l a t h e a d  c a t f i s h .  

The M i s s o u r i  R i v e r  was always known f o r  i t s  l a r g e  c a t f i s h  p o p u l a t i o n  and f o r  i t s  l a r g e  

c a t f i s h  specimens. I t  i s  apparent t h a t  o v e r f i s h i n g  has l i m i t e d  t he  p o t e n t i a l  o f  f l a t h e a d  

c a t f i s h  s u r v i v a l  j u s t  as  i t  has done f o r  channel c a t f i s h .  The Cape Fear (Ashley and B u f f  

1986) and F l i n t  ~ i v e r ' s  (Qu inn  1988) i n  Nor th  C a r o l i n a  and Georgia, r e s p e c t i v e l y ,  were n o t  

n a t i v e  h a b i t a t  f o r  f l a t heads ;  however, a f t e r  i n t r o d u c t i o n  t hey  f l o u r i s h e d  because they  

were l i g h t l y  e x p l o i t e d .  These r i v e r s  have been dammed and dredged. 



Table 2 .  Length-distr ibut ions f o r  t h r e e  populations o f  f l a t h e a d  c a t f i s h .  

I n c h  Missouri  River  Cape Fear F l i n t  River 
c l a s s  - 1989 -- River  1986 1985 

4 0 - 0% - 4 % - - 0.2% 

T o t a l  f i s h  39 1 184 3,266 



Figure 1 depicts the present s i z e  d i s t r i b u t i o n  of  Missouri River f la theads 'compared 

with the F l i n t  River and Cape Fear f la thead populations. Missouri River f latheads do not 

survive i n  s ign i f i can t  numbers beyond 20 inches ' in  length.  



Figure 1. Number of  f la thead c a t f i s h  by 10-inch length groups 
from three populations. 
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Table 3  shows the  percentage o f  severa l  f l a t h e a d  c a t f i s h  popu la t ions  i n  f o u r ' s e l e c t e d  

s i z e  groups (Gabelhouse 1984). Data f rom the  Missour i  R iver  i n  M issou r i  were prov ided by 

John Robinson (personal  communication, f i s h e r i e s  b i o l o g i s t ,  M issou r i  Conservation 

Commission, Columbia M issou r i ) .  A sma l l  percentage o f  M issou r i  River  f l a theads  were found 

t o  s u r v i v e  i n t o  s i z e  groups p r e f e r r e d  by r e c r e a t i o n a l  f ishermen when compared w i t h  seve ra l  

popu la t ions  -subjected t o  lower e x p l o i t a t i o n .  

Table 3. Comparative r e l a t i v e  s tock  dens i t y  (RSD) f o r  f o u r  popu la t ions  
o f  f l a t h e a d  c a t f i s h .  Values a re  percent  o f  the popu la t ion .  

Minimum Missou r i  Riven 
l enq th  ( i n )  Cape Fear F l i n t  M issou r i  Nebraska 

RSD-quality 16 49 4  8  3 6  

RSD-preferred 24. 2  8  2  1 1 0 

RSD-memorable 28 14 9  0  0  

RSD-trophy 36 5  1 0 0  

Table 4  presents t h e  r e s u l t s  o f  telephone generator c o l l e c t i o n s  o f  f l a t h e a d  c a t f i s h  

from t h e  lower unchannelized (downstream from Gavins Po in t  Dam) compared w i t h  c o l l e c t i o n s  

from the  upper unchannelized sec t i on .  CPUE i s  t en  t imes h igher  i n  lower unchannelized 

sec t ions .  A d d i t i o n a l  f l a theads  were c o l l e c t e d  du r ing  seve ra l  years o f  e l e c t r o f i s h i n g  

us ing  non- f la thead e l e c t r i c a l  s e t t i n g s .  Between 1977 and 1987, 11 f l a theads  were 

c o l l e c t e d  from near Niobrara du r ing  2,267 minutes o f  e l e c t r o f i s h i n g  (CPUE equals 0.005). 

Between 1983 and 1986, 96 f l a theads  were c o l l e c t e d  i n  Cedar County du r ing  1,854 minutes o f  

t he  same type o f  e l e c t r o f i s h i n g  (CPUE equals 0.05). Once again the  d i f f e r e n c e  i s  a  f a c t o r  

o f  10. These data suggest upper unchannelized f l a t h e a d  c a t f i s h  dens i t y  i s  on ly  10% o f  the  

popu la t i on  i n  t he  lower unchannelized reach. 



Table 4. Teleph'one generator c o l l e c t i o n s  o f  f l a thead  c a t f i s h  f rom 
severa l  d i f f e r e n t  years a t  severa l  unchannelized l oca t i ons .  

Upstream Downstream 
Cedar County Niobrara River  Niobrara River  

Year - - Fish Minutes CPUE - F i s h  Minutes CPUE F i s h  Minutes CPUE 

T o t a l  218 305 0.7 0 134 0.0 41 529 0.08 

We have c o l l e c t e d  f l a t h e a d  c a t f i s h  from channel ized r i v e r  l o c a t i o n s  s ince  1971, 

however, 1990 data proved adequate t o  s t a t i s t i c a l l y  d e f i n e  the  d i f f e r e n c e  i n  dens i t y  

between channel ized and unchannelized f l a t h e a d  c a t f i s h .  

Table 5 shows the  r e s u l t s  o f  1990 c o l l e c t i o n s  us ing  the  telephone generator .  Reach 

one i s  the  upper and lower unchannelized data and Reach two i s  channelized data. 



Table 5.  Flathead c a t f i s h  c o l l e c t e d  i n  1990 from unchannelized  each 1) 
and channel ized (Reach 2) p o r t i o n s  o f  the  M issou r i  R iver  i n  
Nebraska from telephone generator samples. 

Reach S i t e  Month & Flathead E f f o r t  CPUE 

The mean CPUE f o r  Reach one was 0.189 and the  mean CPUE f o r  Reach two was 1.301. An 

ana lys i s  of var iance showed these means t o  be s i g n i f i c a n t l y  d i f f e r e n t  (P = 0.0001, F= 

One week a f t e r  s tock ing  225 tagged f l a t h e a d  c a t f i s h  a t  R iver  M i l e  841, we made seve ra l  

attempts t o  c o l l e c t  f l a t h e a d  c a t f i s h  a t  River  M i l e  843. We expended 42 minutes 

e l e c t r o f i s h i n g  and c o l l e c t e d  11 f l a theads  (CPUE equals 0.26); s i x  o f  these f l a theads  were 

tagged and re leased seven days ( o r  longer)  p r i o r  t o  t h i s .  Moreover, 10 days l a t e r  one 

tagged f l a t h e a d  was caught by a  s p o r t  f isherman a t  R iver  M i l e  827 (14 m i l e s  downr iver) .  

Since ex tens ive  e f f o r t  was expended t o  t r y  t o  c o l l e c t  f l a t h e a d  c a t f i s h  upstream from the  

Niobrara R iver  w i t h  none co l l ec ted ,  we b e l i e v e  f l a theads  a re  most ly  conf ined t o  the  reach 

o f  r i v e r  between the  Niobrara R iver  and Lewis and C la rk  Lake (15 m i l e s  o f  r i v e r ) .  Tagged 

f i s h  comprised 55% o f  t he  sample from t h i s  reach and t h e r e f o r e  225 tagged f i s h  represents 

55% o f  t he  popu la t i on  i n  t h i s  reach. The popu la t i on  may be o n l y  417 i n d i v i d u a l s .  



Gavins p o i n t  Dam prevents immigra t ion  i n t o  t h i s  reach from down stream.^ ' Equa l ly  

impor tan t  - i s  t he  l a c k  o f  t u r b i d i t y  i n  t he  upper unchannelized p o r t i o n  o f  t he  r i v e r  which 

may o f f s e t  s u r v i v a l .  A t  the  t ime o f  our f l a t h e a d  c o l l e c t i o n s ,  cover ing one 5-day period, 

secch i  d i s h  transparency averaged 1,500 mm upstream from the  Niobrara River,  800 m 

downstream from the  Niobrara i n  t he  upper unchannelized reach, and 200 mm on the  lower 

channel ized.reach i n  Nemaha County. The h ighes t  CPUE f o r  f l a t h e a d  c a t f i s h  occurred i n  

Nemaha County. 

Recommendation 

The commercial harves t  o f  channel and f l a t h e a d  c a t f i s h  w i l l  end 1 January 1992. 

Concurrent w i t h  the  c losure  o f  commercial harvest,  we recommend t h a t  a l l  r e c r e a t i o n a l  

f ishermen should be r e s t r i c t e d  t o  2 l i n e s  w i t h  3 hooks. Th i s  should apply t o  rod- ree l ,  

s e t - l i n e ,  t r o t - l i n e ,  l imb- l i ne ,  j u g - l i n e  o r  any other  form o f  ang l ing .  Bag l i m i t s  f o r  

channel c a t f i s h  and f l a t h e a d  c a t f i s h  should be reduced t o  5 o f  each species d a i l y  and 1 0  

i n  possession. The e n t i r e  M issou r i  River  should be covered by these l i m i t s  except t h a t  

a l l  f l a t h e a d  and b lue  c a t f i s h  harves t  should be stopped from the  reach o f  r i v e r  upstream 

from Gavins Po in t  Dam, i n c l u d i n g  Lewis and C lark  Lake, t o  t he  t a i l w a t e r  o f  F o r t  Randal l  

Dam. 

The o b j e c t i v e  o f  our management should be two- fo ld .  F i r s t ,  we must safeguard the  

brood popu la t i on  o f  f l a t h e a d  c a t f i s h  i n  the  upper unchannelized s e c t i o n  u n t i l  something 

can be done t o  c o r r e c t  the sed imen t / t u rb id i t y  imbalance (a l ack  o f  i t )  i n  t h i s  reach, and 

t h e i r  numbers recover .  Blue c a t f i s h  e x i s t  on ly  as rare,  and o l d  specimens t h a t  should n o t  

be k i l l e d .  Secondly, we should at tempt t o  improve c a t f i s h  s u r v i v a b i l i t y  s u f f i c i e n t  t o  

increase the  percentage o f  24 i n c h  and longer f i s h  i n  t he  populat ions.  I f  a reduced bag 

l i m i t  proves i n s u f f i c i e n t  t o  accomplish the  o u t l i n e d  ob jec t ives ,  we should consider 

implementing a maximum s i z e  l i m i t  ( p r o t e c t i n g  c a t f i s h  longer than a s p e c i f i e d  length) .  
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Abst rac t  

Nebraska Game and Parks Commission b i o l o g i s t s  have c o l l e c t e d  more than 300 , 000 f i s h  

du r ing  environmental s tud ies  o f  the  Missour i  Rives. These data a re  most u s e f u l  t o  

document popu la t i on  t rends  when the  o ldes t  data i s  compared w i t h  the  most recent .  Th i s  

p r o j e c t  was designed t o  loca te ,  organize, and computerize these data so they  w i l l  be more 

useable. Data a re  s to red  on magnetic tape a v a i l a b l e  through an IBM V i r t u a l  Machine. The 

format  o f  these data f o l l o w  t h e  FIRE 1 format  (Hesse 1977) .  To t h i s  da te  there  a re  63 

data  f i l e s  and 84 species o f  f i s h  represented. The most recent  s t u d i e s  a re  p rov id ing  

c o n t i n u a l l y  updated i n fo rma t ion  t o  t h i s  perspect ive.  A search f o p  more data i s  underway. 

Key Words:. Fish, freshwater,  data processing, computer use, environment, populat ion,  

ecosystems. 



I n t r o d u c t i o n  

B i o l o g i s t s  w i t h  Nebraska Game and Parks Commission have c o l l e c t e d  297,938 f i s h  f rom 

t h e  M i s s o u r i  R i ve r .  T h i s  t o t a l  i n c l u d e s  f i s h  c o l l e c t e d  by Nebraska P u b l i c  Power D i s t r i c t  

(NPPD) and Omaha P u b l i c  Power D i s t r i c t  (OPPD) d u r i n g  a d u l t  f i s h  surveys r e l a t e d  t o  t h e  

ope ra t i on  ob Cooper and F o r t  Calhoun Nuclear  S t a t i o n s .  These s t u d i e s  were d i r e c t e d  by 

Game and Parks. F i s h  c o l l e c t e d  f rom t r i b u t a r i e s  were i n c l u d e d  when t h e  s t u d i e s  r e l a t e d  t o  

s p e c i f i c  M i s s o u r i  R i ve r  s t u d i e s .  These da ta  have been sca t te red ,  i n  d i f f e r e n t  formats,  

and n o t  r e a d i l y  a v a i l a b l e  f o r  comparat ive analyses. Our o b j e c t i v e s  were t o  l o c a t e  a l l  

f i s h  c o l l e c t i o n s  p e r t a i n i n g  t o  t h e  M i s s o u r i  R iver ,  p u t  these  da ta  i n t o  one fo rmat  (Hesse 

19771, desc r i be  t h e  con ten t  o f  a l l  da ta  f i l e s ,  and re fe rence  t h s e  people who ob ta ined  

these da ta .  

Methods 

Severa l  t ypes  o f  da ta  s e t s  were c rea ted  i n c l u d i n g ,  annual p r o j e c t  da ta  s e t s  and 

i n d i v i d u a l  spec ies  da ta  s e t s .  Fede ra l  a i d  p r o j e c t  da ta  were broken down i n t o  i n d i v i d u a l  

da ta  s e t s  c o n t a i n i n g  a l l  measured f i s h ,  f o r  each yea r  o f  a  p r o j e c t  o r  f o r  separate j obs  

f o r  each year  o f  a  p r o j e c t .  A l l  da ta  where f i s h  had been o n l y  enumerated and n o t  measured 

were combined i n t o  one separa te  f i l e .  L a s t l y  spec ies  da ta  s e t s  were c rea ted  f o r  each 

spec ies.  

A l l  da ta  were s t o r e d  i n  an IBM 370 V i r t u a l  Machine u s i n g  t h e  VM/CMS ope ra t i ng  system. 

Data f i l e s  have a f i x e d  r e c o r d  l e n g t h  o f  80 columns w i t h  a  s tandard  r e c o r d  l a y o u t  (Table 

1). A l l  da ta  f i l e s  a r e  s t o r e d  on magnet ic tape  and a r e  r e a d i l y  t r a n s f e r r e d  t o  d i s k  

s to rage .  Magnet ic tapes  w i l l  be depos i ted  w i t h  t h e  F i s h e r i e s  D i v i s i o n  o f f i c e s  i n  L i n c o l n  

and N o r f o l k .  These tape f i l e s  w i l l  be upgraded annua l l y .  



Table 1. standard data format  i n c l u d i n g  va r iab le  names and assigned 
columns (Hesse 19771. 

Var iab le  

S i t e  
S t a t i o n  
Day 
Month 
Year 
C o l l e c t i o n  methods 
Number o f  gear 
U n i t  o f  e f f o r t  
Water temperature 
F i s h  number o r  number o f  f i s h  
Species 
Tag number 
Length 
Weight 
Sex 
Gonad c o n d i t i o n  
Recapture number o r  sample number 
Age 
Annulus 1 
Annulus 2 
Annulus 3 
Annulus 4 
Annulus 5 
Annulus 6 
Annulus 7 
Annulus 8 
Annulus 9 
Annulus 10 
Scale edge 

Columns 

S i t e  i s  a th ree  d i g i t  numeric code which designates the  main c o l l e c t i o n  area, usua l l y  - 
centered around a boat  access s i t e  o r  t he  lower reach o f  a t r i b u t a r y  (Table 21. S t a t i o n  

i s  a two d i g i t  numeric code which can designate a s p e c i f i c  sampling l oca t i on ,  a h a b i t a t  

type o r  a s p e c i f i c  gear type and i s  dependent on sampling method (Table 31. 

Day, Month and Year a re  two d i g i t  numeric representa t ions  o f  the  sampling date. 

Method i s  a two d i g i t  numeric code which designates sampling method (Table 41. Number gf 

sear i s  a two d i g i t  summarization o f  t h e  number o f  sampling gear (nets, t raps,  e f c . 1  from 

which the  data i s  combined i n t o  a s i n g l e  sample. U n i t  e f f o r t  i s  a two d i g i t  

representa t ion  o f  the  amount o f  c o l l e c t i n g  e f f o r t  expended (minutes, n e t  n igh ts ,  seine 

hauls, dredge samples, e t c . 1  when the  data i s  recorded as a s i n g l e  sample. Temperature i s  

the water temperature i n  Ce ls ius .  



Table 2. 

S i t e  
code 

M i s s o u r i  R i v e r  c o l l e c t i o n  s i t e s .  

R i ve r  
mile A c c e s d t r i b u t a r y  

866 Sunshine Bottom 

841 N iob ra ra  access 

816 Lewis  & C l a r k  Lake 

810 Gavins P o i n t  Dam t a i l w a t e r  

799 S t .  Helena 

785 Brooky Bottom Park 

753 Ponca S t a t e  Park 

732 South S ioux C i t y  Park 

County 

Boyd 

Knox . 

Knox 

Cedar 

Cedar 

Cedar 

D ixon  

Dakota 

9 691 Decatur  Park B u r t  

10 673 P e l i c a n  P o i n t  S.R.A. B u r t  

11 648 B l a i r  access Washington 

R i v e r s i d e  Mar ina 

B r o w n v i l l e  S.R.A. 

Rulo Park 

N iob ra ra  R i v e r  

James R i v e r  

V e r m i l l i o n  R i v e r  

B i g  S ioux R i v e r  

L i t t l e  S ioux R i v e r  

Otoe 

Nemaha 

Richardson 

Knox 

Yankton, SD 

Clay,  SD 

Plymouth, I A  

Har r i son ,  I A  



Table 2 continued. Missouri River collection sites. 

Site River 
code - mile Accesdtributarv County 

2 0 6 6 4  Soldier River 

2 1 635 Boyer River 

Harrison, IA 

Pottawattamie, IA 

22 ..595 Platte River Cass 

2 3 528  Little Nemaha River Nemaha 

2 4 495 Big Nemaha River 

25 591 Plattsmouth access 

2 6 628  Dodge Park 

2 7 601  Haywood Park 

Richardson 

Cass 

Douglas 

Sarpy 

28 542  Peru access Nemaha 

2 9 . 726 Dakota City Park 

3 0 776  Maskel access 

31 787 Myron Grove 

32 780  Clay County Park 

33  7 6 4  Bolten Bend 

3 4  - Unassigned 

35 - No access yet 

3 6 731  Floyd River 

3 7 638  Boyer Chute 

3 8 542  Nishnabotna River 

Dakota 

Dixon 

Clay, SD 

Clay, SD 

Union, SD 

Dakota 

Thurston 

Plymouth, IA 

Washington 

Atchison, IA 

39 8 0 5  Yankton City Park Yankton, SD 

5 0 Fort Randall Dam tailwater Charles Mix, SD 



Table 3 station codes used with different sampling methods. 

Method 
Station 

code Desiqnation - 

All types of 01 Revetment (rock lining on cutting bank) 

electrofishing 02 Wing dikes (perpendicular rock spurs on 

the filling bank) 

Hoopnet 

Gillnet 

0 1 1/4-inch mesh 

02 1-inch mesh 

03 1 1/2-inch mesh 

04 2-inch mesh 
I 

0 1 300-feet multi-filament sinking 

experimental 

02 300-feet mono-filament sinking 

experimental 

03 200-feet multi-filament sinking 

experimental 

04 3-inchmesh floating 

05 3-inch mesh sinking 

06 300-feet mono-filament floating experimental 

Framenet 0 1 1/4-inch mesh 

02 I-inch mesh 

Trawl 01 Deep channel 

02 Shallow floodplain 

Plankton nets . 01 Cutting bank 

02 Mid-channel 

03 Filling bank 



Table 4. Sampling methods and sampl ing method codes. 

01 Boatshock 

02 Hoopnet 

Seine (1 /4 - inch  mesh, 4- feet  t o  6 - f e e t  by 50 - fee t  w i t h  a bag) 

Telephone boatshock 

Basket t r a p  

Trammel n e t  

Gill n e t  

Set l i n e  

Frame n e t  

Bottom t r a w l  

Rotenone 

12 Rod and r e e l  

13 Exp los i ve  

14 M i l l e r  p l ank ton  sampler 

15 P lank ton  n e t  (0.75 m d iameter ,  560 mic ron  mesh) 

16 Cast n e t  

17 Box n e t  

18 M u l t i - p l a t e  

19 Peterson dredge (12- inch  x 12- inch)  



Table 4 Cont inued. Sampling methods and sampl ing method codes. 

20 Core sampler 

21 N i g h t  boatshock 

22 24-hour d r i f t  

23 V e r t i c h e  m u l t i - p l a t e s  

24 Smal l  ekman dredge (6 - i nch  x 6 - i nch )  

25 Open 

26 P lank ton  n e t  (1 m diameter,  560 micron mesh) 

27 Rectangular  d r i f t  n e t  ( 12 - i nch  x 12- inch)  

28 P ipe  dredge 

29 Mid-water t r a w l  

30 Commercial se ine  (1 - i nch  mesh, 1 4 - f e e t  x 450- fee t )  

31 Large ekman dredge (12- inch  x 12- inch)  

32 Orangepeel dredge 

33 Long e l e c t r o d e s  

34 C ree l  census 



Fish numbe6 i s  a unique number assigned t o  an i n d i v i d u a l  f i s h .    umber o f  f i k h  i s  the - 
number o f  f i s h  o f  a s ing le  species co l lec ted  i n  t h a t  sample. Species i s  a two d i g i t  

numeric code from a species code l i s t  (Table 5 ) .  Tas number i s  a 5 d i g i t  alphanumeric 

designation. 

Lensth i s  the t o t a l  length  o f  a f i s h  i n  m i l l ime te r s  or, i n  the case o f  paddlef ish, 

the eye t o  f o r k  length  i n  m i l l ime te rs .  Weiqht i s  the weight o f  an i n d i v i d u a l  f i s h  i n  

grams or, i n  the case o f  paddlef ish, the weight o f  the paddle f ish  d iv ided by ten. Sex i s  

a one d i g i t  alphanumeric code f o r  the sex o f  an i n d i v i d u a l  f i sh ;  1 or M f o r  male and 2 or 

F f o r  female. Gonad i s  a one d i g i t  numeric code f o r  the cond i t ion  o f  an i n d i v i d u a l  f i s h ' s  

gonads (Table 6 ) .  Recapture number i s  a recaptured tag number or,recapture code (based on 

a f i n  c l i p ) .  Sample number i s  a unique number assigned t o  a sample. 



Table 5. M i s s o u r i  R i v e r  f i s h  spec ies  and t h e i r  two d i g i t  codes. 

01 Chestnut lamprey 02 Lake s tu rgeon 
04 Shovelnose s tu rgeon 05 Padd le f i sh  
07 Shortnose gar  08 Bowf in  
10 G izzard  shad 11 Sk ip j ack  h e r r i n g  
13 14 Rainbow t r o u t  
16 17 Brown t r o u t  
19 Grass p i c k e r e l  20 Muskellunge 
22 Carp 23 G o l d f i s h  
25 Brassy minnow 26 S i l v e r y  minnow 
28 Speckled chub 29 F la thead  chub 
31 Creek chub 32 Blacknose dace 
34 Nor thern  r e d b e l l y  dace 35 S i c k l e f i n  chub 
37 Golden s h i n e r  38 Emerald s h i n e r  
4 0 41 Bigmouth s i n e r  
43 Sand s h i n e r  44 Suckermouth minnow 
46 Fathead minnow 47 R i v e r  carpsucker 
49 White sucker 50 Longnose sucker 
52 Smallmouth b u f f a l o  53 Bigmouth b u f f a l o  
55 Shorthead redhorse 56 Black bu l l head  
58 59 Channel c a t f i s h  
61 B lue  c a t f i s h  62 Stonecat  
64 American e e l  65 P l a i n s  t o p  minnow 
67 Brook s t i c k l e b a c k  68 Burbot  
7 0 71 S t r i p e d  bass 
73 74 Rock bass 
75 Largemouth bass 76 Smallmouth bass 
78 Green s u n f i s h  79 Orange s p o t t e d  
8 1 sun f  i s h  
83 B l u e g i l l  84 Black c rapp ie  
86 Iowa d a r t e r  87 S p o t f i n  s h i n e r  
89 Ye l low perch  90 Sauger 
92 Freshwater drum 9 3 
95 S p o t t a i l  s h i n e r  9 6 
98 9 9 

03 P a l l i d  s tu rgeon 
06 Longnose gar  
09 A l e w i f e  
12 Goldeye 
15 
18 Npr thern  p i k e  
21 T i g e r  muskellunge 
24 S t o n e r o l l e r  
27 P l a i n s  minnow 
30 S i l v e r  chub 
33 Longnose dace 
36 Sturgeon chub 
39 R i v e r  s h i n e r  
42 Red s h i n e r  
45 Bluntnose minnow 
48 Q u i l l b a c k  carpsucker 
51 B lue  sucker  
54 Black b u f f a l o  , 
57 Ye l low b u l l h e a d  
60 F la thead  c a t f i s h  
63 Tadpole madtom 
66 P l a i n s  k i l l i f i s h  
69 White bass 
72 S t r i p e d  bass x 

w h i t e  bass ' 

77 Spot ted bass 
80 Pumpkinseed 
8 2 
85 White c rapp ie  
88 Johnny d a r t e r  
91 Walleye 
94 White amur 
97 Rainbow sme l t  



Table 6 .  Gonad codes and t h e i r  d e f i n i t i o n s .  

Code - 

1 

2 

3 

4 

5 

6 

7 

8 

D e f i n i t i o n  

Immature male 

Mature male 

M i l t  male 

Immature female 

Mature female 

Gravid female 

Ripe female 

Spent female 

& i s  a two d i g i t  numeric va lue.  F i sh  are  assigned one more year on 1 January each 

year .  Annulus 1 - Annulus 10 are  th ree  d i g i t  numeric representa t ions  o f  annulus 

measurements. Edge i s  a th ree  d i g i t  representa t ion  o f  t he  scale, jaw, o t i l i t h  o r  sp ine 

edge measurements. 



T a b l e  7 .  Name o f  the data sets c r e a t e d  i nc lud ing  p r o j e c t  i d e n t i f i c a t i o n ,  
s i t e s  s a m p l e d ,  m e t h o d s  used and n u m b e r  o f  f i sh .  

P r o j e c t  
F i l e  - - S i t e s  Name n u m b e r  M e t h o d s  

N IOB DATA69 2 3 3 2 - 5 9  1 5  0 2 

F I S H  DATA70 2 3 3 2 - 5 9  11-13 0 1 - 0 2 - 0 4 - 0 8  

N IOB DATA70 2 3 3 2 - 5 9  1 5  0 2 

THERMAL DATA70 F-4-R 11-13 0 1 - 0 2  

Number  
o f  f i sh  -- 

THERMAL DATA71 F-4-R 1 1 - 1 3  0 1 - 0 2 - 0 4  1 0 4 8 9  

NALCO DATA72 NPPD/OPPD 13 0 1 8 9 2  

PADDLE DATA72 2 3 3 2 - 5 9  5 - 7 0 7 1 3 4 9  

THERMAL DATA72 F -4 -R  11 0 1 8 

NALCO DATA73 NPPD/OPPD 11-13 0 1 1 9 9 5  

NALCO DATA74 NPPD/OPPD 1 1 - 1 3  0 1 2 0 0 1  

THERMAL1 DATA74 F-4-R 11-13 0 1 - 0 2 - 0 3 - 0 4 - 0 5 - 0 7 - 0 8  7 4 5 0  

THERMAL2 DATA74 F-4-R 1 1 - 1 3  0 1 

NALCO DATA75 NPPD/OPPD 11-13 0 1 

THERMAL1 DATA75 F -4 -R  11-13 0 1 - 0 4  

THERMAL2 DATA75 F -4 -R  11-13 0 1 - 0 2 - 0 4 - 0 5  

2257R DATA75 2 -257 -R  1 - 5 - 6 - 8  0 1 - 0 2  

MONEMA DATA76 2 - 2 8 3 - R  13 0 2 -  0 5  

MONIOB DATA76 F - 1 0 - R  2 - 1 5  0 1 - 0 2 - 0 6 - 0 9  

NALCO DATA76 NPPD/OPPD 11 0 1 

NEMACAT DATA76 2 - 2 8 3 - R  2 3  0 1 - 0 2  

2257R DATA76 2 - 2 5 7 - R  1 - 5 - 6 - 8  0 1 - 0 2  



T a b l e  7 c o n t i n u e d .  Name o f  the da ta  sets created inc lud ing p r o j e c t  
i d e n t i f i c a t i o n ,  s i t e s  s a m p l e d ,  m e t h o d s  used and n u m b e r  o f  f ish.  

F i l e  - Name Number  S i t e s  M e t h o d s  

MONEMA DATA77 2 -283 -R  1 3  0 2  

MONIOB DATA77 F -10 -R  2 - 1 5  0 1 - 0 2 - 0 6 - 0 7  

NALCO DATA77 NPPD/OPPD 11 

NEMACAT DATA77 2 -283 -R  2 3  

Number  
o f  f i s h  -- 

2257R DATA77 2 -257 -R  5 - 6 - 8  0 1 - 0 2  4 4 2 1  

NALCO DATA78 NPPD/OPPD 11-13 0 1  ' 2 9 

NEMACAT DATA78 2 -283 -R  2 3  0 1 - 0 2  . $1 0 7 8  

PRIME DATA78 2 -283 -R  2 4  13 1 3 3 9  

2257R  DATA^^ 2 -257 -R  5 - 6 - 8  0 2 - 3 2  2 9 8 7  

HOOPNET DATA79 

F I S H  DATA80 

POPEST DATA80 

UPPNIOB DATA80 

F I S H  DATA81 

F15R4  DATA81 

LEWCLARK DATA81 

POPEST DATA81 

F I S H  DATA82 

PADDLE DATA82 

F I S H  DATA83 

LARVFISH DATA83 

SEINE DATA83 F -75 -R  1 - 2 - 4 - 5  0 3  4 7 1 1  



T a b l e  7 c o n t i n u e d .  Name o f  the data sets c r e a t e d  i n c l u d i n g  p r o j e c t  
i d e n t i f i c a t i o n ,  s i t es  s a m p l e d ,  m e t h o d s  used and n u m b e r  o f  f i sh .  

Number  
F i l e  - Name Number  S i t e s  M e t h o d s  -- o f  f i s h  

F I S H  DATA84 

LARVFISH DATA84 

PADDLE DATA84 

SE INE DATA84 

F I S H  DATA85 

LARVFISH DATA85 

PADDLE DATA85 

SE INE DATA85 

F I S H   DATA^^ 

LARVFISH DATA86 

PADDLE DATA86 

SE INE DATA86 

F I S H  DATA87 

PADDLE DATA87 

F I S H  DATA88 



Table 7 continued. Name o f  the data  sets  created inc lud ing  p r o j e c t  
i d e n t i f i c a t i o n ,  s i t e s  sampled, methods used and number o f  f i s h .  

Number 
File - ~ a m e .  Number S i t e s  Methods o f  f i s h  -- 

PADDLE DATA88 F-75-R 4-5-7-31-39 34 646 

FISH DATA89 F-75-R 1-2-4-5-6-7 01-02-04-07-10-21-33 2520 

-8-9-10-11- 

-12-13-18-25 

PADDLE DATA89 F-75-R 4 3 4 1377 

FISH DATA90 F-75-R 1 -2  34 3685 

PADDLE DATA90 F-75-R 4 34 ,1775 



Results 

Sixty-two data sets were created that contain measured fish (Table 7 ) .  A single file 

containing all fish not measured was also created. The data were summarized by species, 

including the number of measured and non-measured fish (Table 8 ) .  Eight-four different 

species have been collected. Measured fish account for 50% (147,899) of the total 297,550 

fish. This listing represents common and uncommon fish collections dating between 1969 

through 1990. We will use this information to effectively track the change in status of 

species living in the Missouri River and its tributaries. We can readily print out a 

listing of any species file which will provide evidence of catch and effort during 

extended time periods: The management objective of most Missouri River studies from 

Nebraska Game and Parks has been to define ecosystem impacts resulting from human 

intrusions.. In that light, the collections were made in an effort to study all species 

not just those perceived as having importance to fishermen. 



Table 8. T o t a l  number o f  measured and non-measured f i s h  co l lec ted ,  
by species, from the  M issou r i  River, Nebraska. 

Species 
Measured Non-measured 

f i s h  f i s h  T o t a l  

Shovelnose sturgeon 184 1 185 

Padd le f ish  

Longnose gar 

Shortnose gar 

Bowfin 

American e e l  

Skip jack h e r r i n g  

A lewi fe  

~ i z z a r d  shad 

Goldeye 

Rainbow t r o u t  

Brown t r o u t  

Rainbow smel t  

Grass p i c k e r e l  

T iger  muskellunge 

Northern p i k e  

Muskellunge 

T iger  muskellunge 

S t o n e r o l l e r  

G o l d f i s h  

Carp 



Table 8 Continued. T o t a l  number o f  measured and non-measured f i s h  
col lected,  by species, from the  Missour i  River,  Nebraska. 

Species 

Brassy minnow 

S i l v e r y  minnow 

P l a i n s  minnow 

Speckled chub 

Sturgeon chub 

Flathead chub 

Measured Non-measured 
f i s h  - f i s h  - T o t a l  

S i c k l e f i n  chub 1 

S i l v e r  chub 17 0 

Emerald' sh iner  13,220 

River  sh iner  151 

Bigmouth sh iner  184 

S p o t t a i l  sh iner  89 

Red sh iner  1 , 098 

S p o t f i n  sh iner  89 0 

Sand sh iner  1,122 

Suckermouth minnow 3 

Northern r e d b e l l y  dace 4 

Bluntnose minnow 45 

Fathead minnow 374 

Blacknose dace 2 

Creek chub 28 



Table 8 cont inued. T o t a l  number o f  measured and non-measured f i s h  
co l lec ted ,  by species, from the  Missour i  River, Nebraska. 

Species 

R iver  carpsucker 

Q u i l l b a c k  carpsucker 

White sucker 

Blue sucker 

Smallmouth b u f f a l o  

Bigmouth b u f f a l o  

Black b u f f a l o  

Shorthead redhorse 

Blue c a t f i s h  

Black bu l lhead 

Yel low bu l lhead 

Channel c a t f i s h  

Stonecat 

Tadpole madtom 

Flathead c a t f i s h  

Burbot 

P l a i n s  k i l l i f i s h  

P l a i n s  topminnow 

Brook s t i ck leback  

Measured Non-measured 
f i s h  f i s h  T o t a l  



Table 8 continued. T o t a l  number o f  measured and non-measured f i s h  
co l lec ted,  by species, from t h e  Missour i  River,  Nebraska. 

Species 
Measured Non-measured 

f i s h  - f i s h  - T o t a l  

White bass 2,676 3,003 . 5,679 

S t r i ped  bass 

S t r i ped  bass x whi te bass 

Rock bass 

Green sun f i sh  

Pumpkinseed 

Orangespotted sun f i sh  

B l u e g i l l  

Smallmouth bass 

Spotted bass 

Largemouth bass 

White crappie 

Black crappie 

Iowa d a r t e r  

Johnny da r te r  

Yellow perch 

Sauger 

Walleye 

Freshwater drum 

Grass carp 



Many b i o l o g i s t s  have con t r i bu ted  t o  the  c o l l e c t i o n  o f  these data. Niob Data69 and 

Data70 were obtained by Stan Moberly, D i s t r i c t  I11 Supervisor w i t h  he lp  from Alan Carson, 

Robert Chlupach and Lynn Schlueter .  F i sh  Data70 were from the  pre-opera t iona l  s tud ies  

regard ing  f i s h  e f f e c t s  from the  cons t ruc t i on  and opera t ion  o f  Cooper and F o r t  Calhoun 

Nuclear S ta t i ons  (Thermal Study). The p r i n c i p a l  i n v e s t i g a t o r  was La r ry  Mor r is .  The 

f o l l o w i n g  b i o l o g i s t s  con t r i bu ted  t ime t o  the  f i e l d  c o l l e c t i o n  a c t i v i t y :  D a r r e l l  F e i t ,  

Alan Carson, Quentin B l i s s ,  Don K l i ne ,  La r ry  Messman, La r ry  Zadina, L a r r y  Hutchinson, Don 

Rockford, J e r r y  Morr is ,  and Norman Stucky. Thermal Data70 and Thermal Data71 were 

acqui red by  these same i n d i v i d u a l s .  Nalco Data72 were con t r i bu ted  by the  Cooper Nuclear 

Power S t a t i o n ' s  consu l tan t .  I n i t i a l l y  t h i s  was I n d u s t r i a l  Bio-Test.  I n  1975 they were 

purchased by Nalco Environmental Sciences. The p r i n c i p a l  i n v e s t i g a t o r  was Steve Reetz 

ass i s ted  by D.E. Pa tu l sk i .  The p r i n c i p a l  i n v e s t i g a t o r  du r ing  the  1972 Thermal Study 

c o l l e c t i o n s  was Norman Stucky. He was ass i s ted  by  J e r r y  S te f fe rud  as w e l l  as many o thers  

a l ready  l i s t e d .  Paddle Data72 were c o l l e c t e d  by  Donald F r i b e r g  w i t h  South Dakota Game, 

F i s h  and Parks and A l l a n  Carson w i t h  Nebraska. Lee Rupp helped w i t h  these f i s h .  Steve 

Reetz remained as  the  p r i n c i p a l  i n v e s t i g a t o r  f o r  Nalco through 1978. F i she r ies  workers 

were Donald Szamania, Quentin B l i s s ,  and Ronald King. Thermal Study data f i l e s  from 1974 

and 1975 were gathered under the  superv is ion  o f  Charles Wallace f o r  Nebraska Game and 

Parks; a s s i s t a n t s  i nc luded '  La r ry  Hesse, Lar ry  Lehman, and Ar thur  Stewart.  Iowa 

Conservation Commission b i o l o g i s t s  prov ided a d d i t i o n a l  he lp .  Most noteworthy would have 

been Kay H i l l ,  Lar ry  Jepner, and J e r r y  Hudson. The data f i l e  labe led  225712 represents 

data gathered by D a r r e l  F e i t  and Steve Schainost w i t h  he lp  from Ar thur  Atewart, Dave King, 

Mike Avery, Tom K i r i t s y ,  and Dave Tunink. Nemaha River  s t u d i e s  were c a r r i e d  out  by  La r ry  

Hesse and La r ry  Zadina w i t h  he lp  from Gene Zuer le in,  Brad Newcomb, Leigh Ann Rete lsdor f ,  

Len Koz io l ,  and   and^ Winter.  Lower Niobrara River  s tud ies  were c a r r i e d  ou t  by La r ry  

Hesse w i t h  he lp  from Gene Zuer le in ,  Roger Vanci l ,  t e n  Zoz io l ,  Brad Newcomb, Leigh Ann 

Rete lsdor f ,  Lee Rupp and Ar thur  Stewart.  Upper Niobrara R iver  s tud ies  were c a r r i e d  ou t  by 

La r ry  Hutchinson and Lynn Schlueter .  

Several p r o j e c t s  were completed du r ing  1980-1982. These were p r o j e c t s  c a r r i e d  ou t  by 

La r ry  Hesse w i t h  he lp  from Brad Newcomb, Joe l  Klammer, J e f f  Schuckman and Ar thur  Stewart.  

The most recent  s tud ies  ( s ince  1983) have been c a r r i e d  ou t  by La r ry  Hesse w i t h  he lp  

from Gerald Mest l ,  Joe l  Klammer, David Overhue, Heather Wright, Scot t  Wessel, N i l e  Kemble, 

Nancy Cole, Steve Schle iger ,  N a t a l i e  Newland, Marla Rohrke, B r e t t  Kolterman, David 

Schumacher, Pat O'Brien, Joe Cassidy, Melanie Vorderstrasse, Cynthia Trai l -Cook and 

Theresa Smydra. 



More than 60 t e c h n i c a l  papers have been generated by t h i s  data and the  data cont inues 

t o  accumulate. The most s i g n i f i c a n t  i n s i g h t  has come f rom comparing the  o ldes t  w i t h  the  

newest data. Each year now adds a  g rea t  dea l  o f  u s e f u l  i n fo rma t ion  because we have a  

l a r g e  and long-term perspect ive .  The f a c t  i s  tha t -  because o f  man's i n t r u s i o n  i n t o  the  

Missour i  River  ecosystem, d e s t a b i l i z e d  popu la t ions  w i l l  n o t  recover  f o r  a  long t ime t o  

come. The bes t  we can hope f o r  i s  t o  cont inue t r a c k i n g  these changes wh i l e  we look  f o r  

s o l u t i o n s  t o  environmental problems. 

I n  a d d i t i o n  t o  the  s t u d i e s  l i s t e d ,  t he re  a re  seve ra l  t h a t  were n o t  a v a i l a b l e  f o r  
1 

i n c l u s i o n  t h i s  year .  These data s e t s  w i l l  be entered and w i l l  appear a long w i t h  t he  1991 

udpate i n  -1992. There were seve ra l  s t u d i e s  c a r r i e d  ou t  du r ing  the  1960's by Game and 

Parks' b i o l o g i s t s , .  however, we have been unable t o  l o c a t e  the  o r i g i n a l  data. I t  i s  

poss ib le  these data were destroyed; i f  i t ' s  located,  we w i l l  i nc lude  i t  i n  f u t u r e  

l i s t i n g s .  
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