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SUMMARY 

BACTERIA 

A t  t h e  f o u r  s t a t i o n s  sampled i n  Thorn Creek d u r i n g  1983 

t h e  g e o m e t r i c  means o f  t h e  t o t a l  c o l i f o r m  c o u n t s  r anged  from 

3  5 7.5 x 1 0  t o  1 . 3  x 10 p e r  100 mil l i l i ters ,  t h e  f e c a l  c o l i f o r m  

3 c o u n t s  ranged  f r o m  6.4 x l o 2  t o  4.8 x 10 p e r  100 m i l l i l i t e r s ,  

and t i le  f e c a l  s t r e p t o c o c c u s  c o u n t s  ranged  from 8.9 x l o 2  t o  

3  2 .1  x 10  p e r  100 mi l l i l i te rs .  A t  t h e  t h r e e  s t a t i o n s  sampled 

i n  t h e  L i t t l e  Calumet R ive r  d u r i n g  1983,  t h e  g e o m e t r i c  means 

o f  t h e  t o t a l  c o l i f o r m  c o u n t s  r anged  from 1 . 7  x l o 4  t o  1 . 6  x 10 6 

p e r  100 mi l l i l i ters ,  t h e  f e c a l  c o l i f o r m  c o u n t s  ranged  from 

3  4 7.0 x 10 t o  6.0 x 10 p e r  100 mi l l i l i t e r s ,  and t h e  f e c a l  

4  s t r e p t o c o c c u s  c o u n t s  ranged  from 1 . 2  x l o 3  t o  4.2 x 10 p e r  100 

milliliters. These  i n d i c a t o r  b a c t e r i a  c o u n t s  were a n  o r d e r  o f  

magni tude  g r e a t e r  i n  t h e  L i t t l e  Calumet R i v e r  t h a n  i n  Thorn 

Creek and  s u g g e s t  t h a t  d o m e s t i c  wastes were r e c e i v e d  by t h e  two 

streams. The "Genera l  U s e "  c r i t e r i o n ,  e s t a b l i s h e d  by t h e  

I l l i n o i s  P o l l u t i o n  C o n t r o l  Board (IPCB), o f  a g e o m e t r i c  mean o f  

200 f e c a l  c o l i f o r m  p e r  100 mi l l i l i t e r s ,  b a s e d  on a minimum o f  

f i v e  samples  t a k e n  o v e r  n o t  more t h a n  a  30-day p e r i o d ,  was n o t  

m e t  i n  e i t h e r  Thorn Creek o r  t h e  L i t t l e  Calumet R i v e r  d u r i n g  

1983. 

S t a n d a r d  p l a t e  c o u n t s ,  a s  g e o m e t r i c  means, r anged  from 

4  4 2 . 1  x 10 t o  5 .7  x 10 p e r  m i l l i l i t e r  i n  Thorn Creek and  from 

4  5 8.8 x 10 t o  7.4 x 10 p e r  m i l l i l i t e r  i n  t h e  L i t t l e  Calumet 



River .  These c o u n t s  w e r e  comparable t o  t h o s e  found i n  t h e  a r -  

t i f i c i a l  d e e p - d r a f t  waterway i n  m e t r o p o l i t a n  Chicago i n  1975, 

1976, and 1977 and i n  t h e  North Branch o f  t h e  Chicago River  i n  

1980 and 1981. 

'Pseudomonas ' aeruginosa  c o u n t s ,  as geomet r i c  means, ranged 

from 110 t o  280 p e r  100 m i l l i l i t e r s  i n  Thorn Creek and f r o m  

240 t o  11,000 p e r  100 m i l l i l i t e r s  i n  t h e  L i t t l e  Calumet R iver .  

Sa lmonel la  c o u n t s ,  as  geomet r i c  means, ranged from less t h a n  

0.15 t o  less t h a n  0.2 p e r  100 m i l l i l i t e r s  i n  Thorn Creek and 

i n  t h e  L i t t l e  Calumet R iver .  

I n  g e n e r a l ,  h i g h e r  b a c t e r i a l  c o u n t s  were encountered  i n  

t h e  L i t t l e  Calumet R iver ,  e s p e c i a l l y  a t  Wentworth Avenue, t h a n  

i n  Thorn Creek f o r  a l l  c a t e g o r i e s  of  b a c t e r i a  measured. 

PERIPHYTON 

I n  Thorn Creek t h e  pe r iphy ton  p o p u l a t i o n  d e n s i t y ,  as  geo- 

5 
metric means, ranged from 1 .8  x l o 4  t o  4.7 x 10 organisms p e r  

s q u a r e  c e n t i m e t e r ,  and i n  t h e  L i t t l e  Calumet R iver  ranged from 

5 5 
1.7 x 10 t o  3.9 x 10 organisms p e r  s q u a r e  c e n t i m e t e r .  The 

average  p e r i p h y t o n  p o p u l a t i o n  d e n s i t y  i n  t h e  two waterways was 

a l m o s t  i d e n t i c a l  w i t h  1 .3  x 10' organisms p e r  s q u a r e  c e n t i m e t e r  

i n  Thorn Creek and 2.3 x l o 5  organisms p e r  s q u a r e  c e n t i m e t e r  

i n  t h e  L i t t l e  Calumet R iver .  

The a v e r a g e  number of pe r iphy ton  s p e c i e s  p e r  sample i n  

Thorn Creek ranged from 22  t o  40. The average  number of  spe-  

cies p e r  sampling d a t e  was 60 s p e c i e s .  I n  t h e  L i t t l e  Calumet 



River t h e  average  number of  p e r i p h y t o n  s p e c i e s  p e r  sampling 

d a t e  w a s  52 s p e c i e s .  The t o t a l  number' o f  spec ' i e s  found d u r i n g  

t h e  y e a r  a t  each s t a t i o n  i n  Thorn Creek ranged from 79 t o  100 

s p e c i e s .  A to ta l  of  164 s p e c i e s  was found among t h e  f o u r  s t a -  

t i o n s  i n  Thorn Creek d u r i n g  1983. The t o t a l  number o f  s p e c i e s  

found a t  each s t a t i o n  i n  t h e  L i t t l e  Calumet River  i n  1983 

ranged from 85 to  103 s p e c i e s  w i t h  a t o t a l  of  1 5 1  s p e c i e s  

found among t h e  t h r e e  s t a t i o n s .  

The average  Shannon-Weaver s p e c i e s  d i v e r s i t y  index i n  

Thorn Creek ranged from 2.36 to  2.68, and i n  t h e  L i t t l e  Calumet 

River  ranged from 1.96 t o  2.61. The o v e r a l l  a v e r a g e  Shannon- 

Weaver s p e c i e s  d i v e r s i t y  index was 3.00 i n  Thorn Creek and 

2.62 i n  t h e  L i t t l e  Calumet R iver .  I n  l a k e s ,  Margelef h a s  de- 

f i n e d  t r o p h i c  s t a t u s  i n  terms of  s p e c i e s  d i v e r s i t y  as f o l l o w s :  

o l i g o t r o p h i c ,  g r e a t e r  t h a n  3.5; mesot rophic ,  2.5 t o  3.5; and 

e u t r o p h i c  less t h a n  2.5. According t o  t h e s e  g u i d e l i n e s ,  t h e  

o v e r a l l  s p e c i e s ' d i v e r s i t y  a v e r a g e s  o f  Thorn Creek and t h e  

L i t t l e  Calumet River  i n d i c a t e  mesot rophic  t o  e u t r o p h i c  w a t e r s .  

O f  3 1  c a l c u l a t e d  s p e c i e s  d i v e r s i t y  i n d i c e s  from Thorn Creek 25  

( 8 1  p e r c e n t )  were less t h a n  2.5 and of  t h e  21 s p e c i e s  d i v e r s i -  

t i e s  c a l c u l a t e d  from t h e  L i t t l e  Calumet River  18  (86 p e r c e n t )  

were less t h a n  2.5.  These d a t a  i n d i c a t e  eu t rophy  o r  n u t r i e n t  

enr ichment  o c c u r r i n g  t h e  m a j o r i t y  of  t h e  t ime.  

The e q u i t a b i l i t y  index ,  based on t h e  Shannon-Weaver spe-  

cies d i v e r s i t y  index and t h e  number of  s p e c i e s ,  ranged from 



0.08 t o  0.09 i n  t h e  L i t t l e  Calumet River .  E q u i t a b i l i t y  v a l u e s  

les's than '  0.3 i . nd i ca t e  moderate to  s e v e r e  p o l l u t i o n .  s i n c e  a l l  

of t h e  aver 'age v a l u e s  w e r e  less t han  0.1 bo th  waterways a r e  

s e v e r e l y  p o l l u t e d  a s  measured by t h i s  parameter .  

The a u t o t r o p h i c  index is t h e  r a t i o  o f  t h e  o r g a n i c  matter 

c o n c e n t r a t i o n  t o  t h e  c h l o r o p h y l l  a c o n c e n t r a t i o n  and i s  based 

on t h e  e m p i r i c a l  o b s e r v a t i o n  t h a t  i n  r e l a t i v e l y  c l e a n  w a t e r s  

o n l y  one  t o  two p e r c e n t  of  t h e  o rgan i c  matter p r e s e n t  i s  ch lo -  

r o p h y l l  a .  Values g r e a t e r  t han  100 t o  200 a r e  i n d i c a t i v e  of 

t h e  exce s s ive  growth of  h e t e r o t r o p h i c  organisms r e s u l t i n g  from 

o r g a n i c  p o l l u t a n t s .  The a u t o t r o p h i c  index i n  Thorn Creek 

ranged from 304 to 1230, and i n  t h e  L i t t l e  Calumet River  from 

266 t o  1884. The average  a u t o t r o p h i c  index i n  Thorn Creek was 

722 and i n  t h e  L i t t l e  Calumet River  it was 1030. Both wa te r -  

ways had v a l u e s  w e l l  above t h e  100 t o  200 l i m i t  e s t a b l i s h e d  

f o r  r e l a t i v e l y  c l e a n  water, and are cons ide red  t o  be  p o l l u t e d  

by t h i s  measurement. 

The conc lu s ion  d e r i v e d  from t h e  i n d i c a t o r  b a c t e r i a  d a t a  

t h a t  Thorn Creek and t h e  L i t t l e  Calumet River  w e r e  r e c e i v i n g  

domest ic  was tes  was confirmed by t h e  pe r iphy ton  d a t a .  The 
5 

per iphy ton  popu la t ion  d e n s i t i e s  ( 1 0  organisms p e r  squa re  cen- 

timeter) were s i m i l a r  to t h o s e  found i n  t h e  North Branch of 

t h e  Chicago River  i n  1980 and 1981, and i n  t h e  D e s  P l a i n e s  

River  i n  1979 and 1980. The Shannon-Weaver s p e c i e s  d i v e r s i t y  

i n d i c e s  (less than  2.5) i n d i c a t e d  n u t r i e n t  enr ichment ,  t h e  

x i i i  



e q u i t a b i l i t y  i n d i c e s  (less t h a n  0 . 1 )  i n d i c a t e d  s e v e r e  p o l l u -  

t i o n ,  and t h e  a u t o t r o p h i c  i n d i c e s  (266 to  1884) i n d i c a t e d  or- 

g a n i c  p o l l u t i o n .  

F i s h  

The number and we igh t  of f i s h  p e r  t e n  minutes  electro- 

f i s h i n g  were least i n  t h e  L i t t l e  Calumet River a t  t h e  Went- 

worth Avenue l o c a t i o n  (0.24 and 2.22 grams, r e s p e c t i v e l y )  and 

i n  Thorn Creek a t  t h e  167/170th S t r e e t  l o c a t i o n  (7.00 and 

33.46 grams, r e s p e c t i v e l y )  s u g g e s t i n g  t h a t  w a t e r  q u a l i t y  was 

p o o r e s t  f o r  f i s h  a t  t h e s e  l o c a t i o n s .  

The major f i s h  s p e c i e s  found i n  t h e  L i t t l e  Calumet R i v e r ,  

i n  o r d e r  of  numer ica l  abundance were: Green s u n f i s h  ( 3 1  pe r -  

c e n t ) ,  g i z z a r d  shad (28 p e r c e n t ) ,  and c e n t r a l  mudminnow ( 2 1  

p e r c e n t ) .  I n  Thorn Creek t h e  major  f i s h  s p e c i e s  found w e r e :  

Green s u n f i s h  (58  p e r c e n t ) ,  f a t h e a d  minnow (18 p e r c e n t ) ,  and 

c r e e k  chub (11 p e r c e n t ) .  The p resence  of t h e s e  s p e c i e s ,  a l l  

t o l e r a n t  o f  a  wide range  of  e c o l o g i c a l  c o n d i t i o n s ,  sugges ted  

t h a t  t h e  wa te r  q u a l i t y  i n  b o t h  s t r eams  w a s  r e l a t i v e l y  poor .  

The abundance of  f i s h e s ,  i n  terms of  number o r  we igh t  

p e r  t e n  minutes  e l e c t r o f i s h i n g ,  p l a c e s  t h e  L i t t l e  Calumet 

R i v e r ,  i n c l u d i n g  Thorn Creek (13  and 283 grams, r e s p e c t i v e l y ) ,  

i n t o  t h e  same c a t e g o r y  as t h e  North Branch o f  t h e  Chicago 

River  (15.3 and 256 grams, r e s p e c t i v e l y )  and s a l t  Creek (11 

and 262 grams, r e s p e c t i v e l y )  i n  terms of  wa te r  q u a l i t y  a s  



r e f l e c t e d  by t h e i r  f i s h  popu la t ion .  An example o f  b e t t e r  

water q u a l i t y  would be  Hickory Creek w i t h  322 f i s h  weighing 

1 , 9 2 1  grams p e r  t e n  minutes  e l e c t r o f i s h i n g .  

The S e r c e n t a g e  o f  omnivorous f i s h  exceeded 45 p e r c e n t ,  

and t h e  2 e r c e n t a g e  of  g reen  s u n f i s h  was 20 p e r c e n t  or more i n  

t h e  L i t t l e  Calumet River  and Thorn Creek; s u g g e s t i n g  t h a t  t h e  

wa te r  q u a l i t y  o f  b o t h  s t r eams  was poor f o r  f i s h .  

On t h e  b a s i s  o f  t h e  number of  s p e c i e s  c o l l e c t e d ,  Wentworth 

Avenue (g reen  s u n f i s h  and b l u e g i l l )  on t h e  L i t t l e  C a l u m e t  R ive r  

and Joe O r r  Road ( c e n t r a l  mudminnow, f a t h e a d  minnow, c r e e k  

chub, g r e e n  s u n f i s h ,  largemouth b a s s )  on Thorn Creek a p p a r  

t o  be  t h e  l o c a t i o n s  o f  p o o r e s t  q u a l i t y  on t h e  r e s 2 e c t i v e  

streams . 
O v e r a l l ,  t h e  L i t t l e  Calumet River  and i t s  major  t r i b u t a r y ,  

Thorn Creek, were of  poor wa te r  q u a l i t y  i n  terms o f  s u p p o r t i n g  

a  v a r i e d  f i s h  p o p u l a t i o n .  The c o n c l u s i o n  o f  poor w a t e r  q u a l i t y  

was su2por ted  by t h e  i n d i c a t o r  b a c t e r i a  d a t a ,  which ap2roximat-  

ed  t h a t  found i n  Chicago 's  a r t i f i c i a l  waterways, t h e  D e s  P l a i n e s  

River  and t h e  North Branch of  t h e  Chicago River .  Fur thermore ,  

t h e  pe r i2hy ton  p o p u l a t i o n  d e n s i t i e s  ( l o 5  organisms 2 e r  s q u a r e  

c e n t i m e t e r ) ,  t h e  l a r g e  p r o p o r t i o n  of  s p e c i e s  d i v e r s i t i e s  which 

were less t h a n  2.5, t h e  average  e q u i t a b i l i t i e s  which were less 

t h a n  0.1, and t h e  a u t o t r o p h i c  i n d i c e s  a l l  exceeding t h e  100 t o  

200 l i m i t  f o r  r e l a t i v e l y  c l e a n  w a t e r  i n d i c a t e d  t h a t  t h e  L i t t l e  

Calumet River  and Thorn Creek were n u t r i e n t  e n r i c h e d  by o r g a n i c  
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CONCLUSIONS 

Thorn Creek and t h e  L i t t l e  Calumet River  were o f  poor 
wa te r  q u a l i t y  accord ing  t o  t h e  magnitude and q u a l i t y  
of t h e  analyzed bacterial ,  a l g a l ,  and f i s h  popu l a t i ons .  

The wa te r  q u a l i t y  was p o o r e s t  i n  Thorn Creek a t  Joe  
O r r  Road, downstream of  t h e  Thorn Creek Basin Sewage 
Treatment  P l a n t  (Bloom Township) b e f o r e  e n t e r i n g  t h e  
Distr ict 's  j u r i s d i c t i o n .  

3.  The 'wa t e r  q u a l i t y  was i?oorest i n  t h e  L i t t l e  Calumet 
River  a t ,Wentworth  Avenue, j u s t  downstream of  where 
t h e  r i v e r  c r o s s e s  from Ind iana  i n t o  I l l i n o i s  and e n t e r s  
t h e  Di s t r i c t ' s  j u r i s d i c t i o n .  



INTRODUCTION 

The M e t r o p o l i t a n  S a n i t a r y  Distr ict  o f  G r e a t e r  Chicago 

(Dis t r ic t )  is r e s p o n s i b l e  f o r  t h e  q u a l i t y  of t h e  w a t e r  i n  t h e  

streams and c a n a l s  w i t h i n  i t s  j u r i s d i c t i o n .  I n  1975 t h e  D i s -  

t r i c t  e s t a b l i s h e d  i ts  Ecosys temat ic  Study Program t o  moni to r  

t h e s e  waterways. The moni to r ing  a c t i v i t i e s  under  t h i s  program 

a r e  c a r r i e d  o u t  by t h e  Biology S e c t i o n  o f  t h e  Research Divi -  

s i o n ,  Research and Development Department.  The f i e l d  moni tor -  

i n g  a c t i v i t i e s  a r e  handled by t h e  f o l l o w i n g  groups  w i t h i n  t h e  

Biology S e c t i o n :  A n a l y t i c a l  Microbiology,  Aqua t i c  Biology,  

and F i s h e r i e s .  

From 1975 t o  1977 t h e  d e e p - d r a f t  waterways of  t h e  Chicago 

and C a l u m e t  River  Systems w e r e  s t u d i e d  (1, 2 ,  3 ) .  The moni tor -  

i n g  e f f o r t s  d u r i n g  1978 and 1979 were c o n c e n t r a t e d  i n  t h a t  

p o r t i o n  o f  t h e  D e s  P l a i n e s  River  w i t h i n  Cook County ( 4 ,  5 ) .  I n  

1980 a n d S 1 9 8 1  t h a t  p o r t i o n  of  t h e  North Branch o f  t h e  Chicago 

River  w i t h i n  Cook County, and above i t s  c o n f l u e n c e  w i t h  t h e  

North Shore  Channel,  w a s  monitored ( 6 ,  7 ) .  During 1982 and 

1983 t h a t  p o r t i o n  of t h e  L i t t l e  Calumet River  and i t s  main 

t r i b u t a r y  Thorn Creek, w i t h i n  Cook County, were moni tored  ( 8 ) .  

According t o  t h e  1974 Water Q u a l i t y  S t a n d a r d s  adop ted  by 

t h e  I l l i n o i s  P o l l u t i o n  C o n t r o l  Board ( I P C B ) ,  t h e  waters o f  

Thorn C r e e k  and t h e  L i t t l e  Calumet R iver  were d e s i g n a t e d  f o r  

"Genera l  Use". By d e f i n i t i o n ,  t h i s  means t h a t  t h e  w a t e r s  a r e  

to  b e  p r o t e c t e d ,  ". . . f o r  a q u a t i c  l i f e ,  a g r i c u l t u r a l  u s e ,  



primary and secondary contact use, and most industrial uses, 

and ensure the aesthetic quality of the State's aquatic envi- 

ronment. " 

The objectives of this study were to determine the water 

quality of the Little Calumet River and Thorn Creek by moni- 

toring bacterial, periphyton, and fish populations of each 

stream. Evaluation of the existing biological community 

structure in a waterway is useful in detecting pollution and 

in quantifying the intensity of its effects. When a waterway 

is stressed due to pollutant additions, the more pollutant- 

tolerant organisms will increase in abundance and the less 

tolerant organisms will decrease. Effects of stress can be 

detected by examining population densities, species composi- 

tion, and the species diversity of the aquatic community. The 

District's Biology Section monitored the bacteria, periphyton, 

and fish communities of Thorn Creek and the Little Calumet 

~iver during 1982 and 1983 to establish the water quality con- 

ditons of these waterways. 



DESCRIPTION OF THE LITTLE CALUMET R I V E R  

The L i t t l e  'Calumet River b a s i n  i s  l o c a t e d  i n  n o r t h e a s t -  

e r n  I l l i n o i s  and n o r t h w e s t e r n  I n d i a n a .  The wa te r shed  d r a i n s  

an  a r e a  o f  242 s q u a r e  m i l e s ,  1 5 1  s q u a r e  m i l e s  o f  which a r e  i n  

I l l i n o i s . .  The main channe l  f lows  i n  a w e s t e r l y  d i r e c t i o n  from 

t h e  I n d i a n a  b o r d e r ,  j o i n i n g  w i t h  t h e  Calumet-Sag Channel and  

e v e n t u a l l y  t h e  Chicago S a n i t a r y  and S h i p  Canal  (9 ;  F i g u r e  1). 

The L i t t l e  Calumet R i v e r  sys tem is  composed o f  t h e  L i t t l e  

Calumet R ive r  and i t s  most i m p o r t a n t  t r i b u t a r i e s :  Thorn Creek,  

Deer Creek,  B u t t e r f i e l d  Creek,  and t h e  Calumet-Union Dra inage  

Di tch .  The sys t em i s  d i v i d e d  i n t o  14 r e a c h e s  which a r e  d i s t r i -  

b u t e d  as f o l l o w s :  L i t t l e  Calumet R ive r  - 5 r e a c h e s ,  Thorn 

Creek - 4 r e a c h e s ,  Deer Creek - 2 r e a c h e s ,  B u t t e r f i e l d  Creek - 
2 r e a c h e s ,  and t h e  Calumet-Union Dra inage  D i t c h  - 1 r e a c h  

( F i q u r e  2 ) .  

The .14  r e a c h e s  o f  t h e  L i t t l e  Calumet R ive r  sys t em d r a i n  

a n  area of  approx ima te ly  151.2 s q u a r e  m i l e s  (392 s q u a r e  k i l o -  

meters) i n  I l l i n o i s .  The d r a i n a g e  a r e a s  o f  B u t t e r f i e l d  Creek 

and Deer Creek,  major  t r i b u t a r i e s  o f  Thorn Creek,  a r e  2 5 . 8  

s q u a r e  m i l e s  (66.82 s q u a r e  k i l o m e t e r s )  and 26.7 s q u a r e  m i l e s  

(71.5 s q u a r e  k i l o m e t e r s ) ,  r e s p e c t i v e l y ,  o r  4 9  p e r c e n t  o f  t h e  

t o t a l  d r a i n a g e  a r e a  o f  Thorn Creek. Thorn Creek d r a i n s  7 1  p e r -  

c e n t  o f  t h e  I l l i n o i s  d r a i n a g e  a r e a  of  t h e  L i t t l e  Calumet R ive r ,  

and t h e  Calumet-Union Dra inage  D i t c h  d r a i n s  15  p e r c e n t .  The . 

r ema in ing  14 p e r c e n t  i s - d r a i n e d  by t h e  L i t t l e  Calumet R ive r  ( 9 ) .  
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The L i t t l e  Calumet R i v e r  had a  t o t a l  f l o w  measured i n  

r e a c h  number 41, a t  t h e  downstream s i d e  o f  t h e  C o t t a g e  Grove 

Avenue b r i d g e  i n  South  Hol land ,  of 249 c u b i c  f e e t  p e r  second 

(161.9 mgd) i n  water y e a r  1981. The f l o w  i n  Thorn Creek  w a s  

a p p r o x i m a t e l y  122 c u b i c  f e e t  p e r  second (79 .3  mgd) ( 1 0 ) .  

I n  t h e  n o r t h e r n  p a r t  of t h e  b a s i n  t h e r e  are e x t e n s i v e  

areas s e r v i c e d  by combined sewers which d i s c h a r g e  ma in ly  i n t o  

t h e  main c h a n n e l  of t h e  L i t t l e  Calumet R i v e r .  I n  o n e  r e a c h  o f  

t h e  L i t t l e  Calumet R i v e r  f l o w  o r i g i n a t i n g  from combined sewers 

c o m p r i s e s  s e v e n  p e r c e n t  of t h e  t o t a l  ( 9 ) .  Numerous t r e a t m e n t  

p l a n t s  a r e  l o c a t e d  on  t h e  t r i b u t a r y  s t r e a m s  t h e  most  i m p o r t a n t  

o f  which i s  t h e  Bloom Township Sewage Trea tmen t  P l a n t  on  Thorn 

Creek ,  B u t t e r f i e l d  Creek ,  and Deer Creek ,  and t h e  p r e s e n c e  o f  

many combined sewer o v e r f l o w s  i n  t h e  main c h a n n e l  i n d i c a t e  

t h a t  a  p r i n c i p a l  u s e  o f  t h e  L i t t l e  Calumet R i v e r  sys t em i s  

was tewa te r  d i s p a s a l  (9) . 
Many a r e a s  o f  t h e  d r a i n a g e  b a s i n  are h i g h l y  u r b a n i z e d ,  a s  

ev idenced  by h i g h  p e r c e n t a g e s  o f  imperv ious  l a n d  c o v e r  i n  most 

r e a c h e s ,  so t h a t  t h e  major  s econdary  u s e  o f  t h e  L i t t l e  Calumet 

R i v e r  sys t em is f o r  u rban  d r a i n a g e  ( 9 ) .  However, t h e  head- 

w a t e r s  o f  B u t t e r f i e l d  Creek and t h e  Calumet-Union Dra inage  

D i t c h  have  u r b a n  d r a i n a g e  as t h e i r  p r i n c i p a l  s t r e a m  u s e  ( 9 )  

and Deer Creek and t h e  headwa te r s  o f  Thorn Creek have  a g r i -  

c u l t u r a l  d r a i n a g e  as t h e i r  s econda ry  s t r e a m  u s e  ( 9 ) .  The 

a g r i c u l t u r a l  areas are r a p i d l y  becoming u r b a n i z e d .  



The main .channe1 o f  t h e  L i t t l e  Calumet River  i s  dredged 

p e r i o d i c a l l y  t o  f a c i l i t a t e  t h e  r a p i d  removal of  s tormwater  

r u n o f f .  E x i s t i n g  f l o o d  c o n t r o l  s t r u c t u r e s  and proposed new 

o n e s  i n d i c a t e  t h a t  f l o o d  c o n t r o l  may become a n  i m p o r t a n t  

s t r eam u s e  ( 9 )  . 



DESCRIPTION OF THE BIOLOGICAL CHARACTERISTICS USED TO 
DETERMINE THE WATER QUALITY OF THORN CREEK AND THE 

LITTLE CALUMET RIVER 

B a c t e r i a  

INDICATOR BACTERIA 

B a c t e r i a l  a n a l y s e s  s u c h  as t o t a l  c o l i f o r m  (TC) ,  f e c a l  

c o l i f o r m  (FC) , and f e c a l  s t r e p t o c o c c u s  (FS) tests a r e  used  

e x t e n s i v e l y  by t h e  D i s t r i c t  t o  i n d i c a t e  t h e  s a n i t a r y  q u a l i t y  

o f  w a t e r .  

STANDARD PLATE COUNT (SPC) 

An e m p i r i c a l  p r o c e d u r e  which g i v e s  a n  estimate o f  t h e  

t o t a l  b a c t e r i a l  p o p u l a t i o n .  

PSEUDOMONAS AERUGINOS A 

T h i s  u b i q u i t o u s  organism i s  a common s o i l ,  f r e s h  w a t e r  

and mar ine  organism.  I t  i s  i m p o r t a n t  i n  t h e  m i n e r a l i z a t i o n  

o f  o r g a n i c  m a t t e r ,  and is  a n  o p p o r t u n i s t  human pa thogen  o f t e n  

c a u s i n g  ear, s k i n ,  bu rn  and wound i n f e c t i o n s .  

SALMONELLA 

The genus S a l m o n e l l a  c o n t a i n s  a v a r i e t y  o f  s p e c i e s  a l l  of  

which are p a t h o g e n i c  f o r  man o r  a n i m a l s  and u s u a l l y  f o r  b o t h .  

They are a l l  f a c u l t a t i v e  i n t e s t i n a l  p a r a s i t e s .  

Pe r iphy  t o n  

PERIPHYTON POPULATION ANALYSIS 

Algae a r e  t h e  b a s e  o f  a l l  a q u a t i c  food  c h a i n s  by v i r t u e  

o f  t h e i r  a b i l i t y  t o  c o n v e r t  i n o r g a n i c  s u b s t a n c e s  t o  o r g a n i c  



substances through the process of photosynthesis which is 

dependent on the availability of light (turbidity), carbon 

dioxide and the presence of chlorophyll. 

Periphyton are generally defined as microfloral growth 

on a substrate. This definition includes a variety of zoo- 

gleal and filamentous bacteria, protozoans, rotifers, algae, 

and associated trapped organisms (11). In this study only 

the algal fraction was analyzed. The periphytic algae were 

preferentially sampled and analyzed because they are the most 

numerous organisms under conditions in which the littoral zone 

approximates the surface area, such as in streams or rivers. 

Also, periphytic algae are stationary and are thus exposed to 

all the variations in the concentrations of the constituents in 

the surface waters. 

Periphytic algae have short generation times and are thus 

very responsive to their environment. A clean undisturbed 

water environment ~roduces a great variety of periphytic al- 

gal species with none dominant in terms of population density. 

An environment rich in the major nutrients (nitrogen, phos- 

phorus, and potassium), carbon dioxide, and trace elements 

produces a high density population of periphytic algae with 

one to several dominant species. Toxic levels of compounds in 

an environment tend to reduce both the density of periphytic 

organisms and the number of species. 



CHLOROPHYLL a 

The concentration of chlorophyll a is a measure of the 

photosynthetic potential and biomass of chlorophyllous organ- 

isms. According to Weber (12) the chlorophyll a content of 

biomass grown in relatively clean waters is one to two per- 

cent of the ash-free dry weight. 

ORGANIC MATTER (ASH-FREE DRY WEIGHT) 

The organic matter content of a sample is a measure of 

the total biomass. This biomass may be made up of chloro- 

phyllous and heterotrophic organisms and the latter may be 

significant in water degraded by dissolved or particulate or- 

ganic enrichment (12). 

AUTOTROPHIC INDEX 

The autotrophic index (AI) is the ratio of organic 

matter to chlorophyll a concentrations. If this ratio ex- 

ceeds 100 to 200 (based on a chlorophyll a content of rela- 

tively clean water of one to two percent) the "excessn or- 

ganic matter is attributed to heterotrophic organisms re- 

sponding to enrichment of the water by dissolved or particu- 

late organic matter. Although the tendency is to rank waters 

according to their A1 (the higher the A1 the more contamina- 

tion by organic matter) the work by Weber (12) does not claim 

this ability. The A1 may be used as support for other data, 

but by itself purports only to separate relatively clean waters 

from those contaminated by organic matter such as sewage. 

10 



The reasoning is that the responding heterotrophic organisms, 

in kind and numbers, are dependent on the properties of the 

contaminating organic matter as well as local properties of 

the waterway system. 

EQUITABILITY 

Equitability is a comparison of the number of species in 

a sample with the number of species expected from a truncated 

lognormal distribution (few relatively abundant species and 

increasing numbers of species represented by only a few in- 

dividuals). This truncated lognormal distribution is one fre- 

quently observed in nature. 

In order to calculate equitability, the Shannon-Weaver 

mean species diversity index (d )  must be calculated and used 

with the tables prepared by Lloyd and Ghelardi to seek the 

number of expected species (12). The d in unpolluted waters 

is generally in the range from three to four and in polluted 

waters is generally less than one. While d lacks the sensi- 

tivity to demonstrate differences between these extremes (12); 

the equitability is very sensitive, in this region, to very 

slight degrees of degradation. 

Equitability may range from 0 to 1 where the distribution 

of species in a sample is the same or less equitable than the 

truncated lognormal distribution (12). Very slight degrees of 

degradation reduce equitability values to less than 0.5. 



Fish 

Fish collections and analyses give the most meaningful 

index of water quality to the public and have been performed 

on the District waterways since 1974 (1, 2, 3, 4, 5, 6, 7, 8). 

Fish occupy the upper levels of the aquatic food chain as the 

ultimate aquatic consumer. Therefore, changes in water qual- 

ity that significantly affect the other kinds of organisms 

within the aquatic community will also affect the species com- 

position and abundance of the fish population. 

A knowledge of the assemblage of fish species in a stream 

and the numerical relationships of these species provides an 

excellent biological picture of the watercourse and its well- 

being. When such information is available over a long period 

of time, fishes can be one of the most sensitive indicators of 

the quality of the aquatic environment (13). 

Description of the Sampling Locations 
and Frequency of Sampling 

Seven sampling stations were chosen for the collection of 

bacteria and periphyton, four on Thorn Creek and three on the 

Little Calumet River. Figure 1 shows the location of these 

stations on Thorn Creek and the Little Calumet River in rela- 

tion to major east-west and north-south roads as well as the 

major townships. Table 1 identifies the stations according 

to the nearest major road crossing the waterway and the types 

of samples collected. 

Samples for bacterial analyses were collected April 19, 



June 21, August 16, and October 8, 1983. Fecal coliforms were 

also collected monthly on the routine Industrial Waste Divi- 

sion bridge run collections. Periphyton samples were col- 

lected every four weeks beginning with sampler emplacement at 

the stations on March 1 and terminating with the last collec- 

tion of samples on November 3, 1983. The periphyton samplers 

were immersed in the waterway two weeks prior to collection. 

Fish were collected at each station reach during the period 

July 12 to August 12, and October 5 to October 28, using elec- 

trofishing techniques. 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 1 

BIOLOGICAL SAMPLING SITES* ON THORN CREEK 
AND THE LITTLE CALUMET RIVER 

N a m e  o f  S i t e  B i o l o g i c a l  Samples  

Thorn Creek ** 

L i n c o l n  Highway 

Joe O r r  Road 

Marga re t  S t r e e t  

167/170th S t r e e t  

Wentworth Avenue*** 

1 5 9 t h  S t r e e t  

Ashland Avenue 
( n e a r  1 4 0 t h  S t r e e t )  

Bacteria, P e r i p h y t o n ,  F i s h  

Bacteria, P e r i p h y t o n ,  F i s h  

Bacteria, P e r i p h y t o n ,  F i s h  

Bacteria, P e r i p h y t o n ,  F i s h  

L i t t l e  C a l u m e t  R ive r**  

B a c t e r i a ,  P e r i p h y t o n ,  F i s h  

Bacteria, P e r i p h y t o n ,  F i s h  

Bacteria, P e r i p h y t o n ,  F i s h  

* F i  u r e  1 is a map d e p i c t i n g  t h e  l o c a t i o n s  o f  t h e s e  s i tes .  
**Or + er  o f  s ampl ing  s i tes  i s  from ups t r eam t o  downstream 

f o r  e a c h  waterway. Thorn Creek e n t e r s  t h e  L i t t l e  Calumet 
R i v e r  ups t r eam o f  1 5 9 t h  S t r e e t .  

***The stream r e a c h  sampled f o r  f i s h  a t  Wentworth Avenue 
e x t e n d e d  t o  Homan Avenue t o  t h e  east.  



METHODS OF BIOLOGICAL ANALYSES OF WATERWAYS SAMPLES 

Bacteria 

Water samples for bacterial analyses were placed into 

sterile containers with sufficient sodium thiosulfate to 

neutralize 15 milligrams per liter chlorine. All samples 

were taken with a bucket at the stream surface in the center 

of the waterway. The samples were transported on ice to the 

Research and Development Laboratory in Stickney, Illinois. 

Analyses were begun approximately six to 24 hours after 

sample collection began and from two to 20 hours after the 

last sample was collected. 

INDICATOR BACTERIA (TC, FC, and FS) 

Total coliform, FC, and FS analyses were performed 

according to Standard Methods (11). 

STANDARD PLATE COUNT (SPC) 

Standard plate counts were performed according to 

Standard Methods (11). 

PSEUDOMONAS AERUGINOSA 

P. aeruginosa analyses were performed and confirmed - 
according to a most probable number (MPN) procedure described 

in Standard Methods (11). 

SALMONELLA 

Salmonella were estimated using a modification of the 

MPN technique described by Kenner and Clark (14). Presump- 



t i v e  Salmonel la  were i d e n t i f i e d  b iochemica l ly  u s i n g  t h e  Ana- 

l y t i c a l  P r o f i l e  Index (API-20@) system f o r  i d e n t i f i c a t i o n  o f  

E n t e r o b a c t e r ' i a c e a e .  Conf i rmat ion  of  i s o l a t e s  was performed 

w i t h  p o l y v a l e n t  Salmonel la  "0" a n t i s e r a .  V e r i f i c a t i o n  and 

f u r t h e r  s e r o t y p i n g  o f  t h e  i s o l a t e s  were performed by t h e  

I l l i n o i s  Department of  P u b l i c  Hea l th .  

Pe r iphy ton  

Samplers  f o r  p e r i p h y t o n  c o n s i s t e d  of  a  p l a s t i c  c a g e  w i t h  

f l o a t s  des igned  t o  i m m e r s e  e i g h t  microscope s l i d e s  one  c e n t i -  

meter below t h e  s u r f a c e  of  t h e  wa te r  i n  a  v e r t i c a l  p o s i t i o n  

and p e r p e n d i c u l a r  t o  t h e  f low.  Pe r iphy ton  were a l lowed t o  de- 

v e l o p  on t h e  g l a s s  s l i d e s  f o r  a  p e r i o d  of  two weeks. The 

c a g e s  w e r e  t h e n  recovered ,  wrapped i n  aluminum f o i l ,  and k e p t  

i c e d  u n t i l  d e l i v e r e d  to  t h e  l a b o r a t o r y .  I n  t h e  l a b o r a t o r y  

t h e  s l i d e s  were removed from t h e  cages  and randomly s e g r e g a t e d  

f o r  each a n a l y s i s .  

DIATOMS 

Organic  m a t t e r  i n  t h e  diatom samples was removed by d i -  

g e s t i o n  w i t h  hydrogen p e r o x i d e  fo l lowed by d ichromate .  The 

samples w e r e  washed u n t i l  c l e a n  and t h e n  were c o n c e n t r a t e d ,  

mounted i n  Hyrax@, and examined m i c r o s c o p i c a l l y  f o r  i d e n t i -  

f  i c a t i o n  and enumerat ion of  d ia toms (11) . 



NON-DIATOMS 

A f t e r  f i x a t i o n  w i t h  g l u t a r a l d e h y d e ,  t h e  samples w e r e  

c o n c e n t r a t e d ,  mounted on s l i d e s ,  and examined m i c r o s c o p i c a l l y  

f o r  i d e n t i f i c a t i o n  and enumerat ion o f  t h e  non-diatoms (11) . 

CHLOROPHYLL a  

Chlorophy l l  a w a s  e s t i m a t e d  i n  a c e t o n e  e x t r a c t s  a f t e r  

c l a r i f i c a t i o n  by c e n t r i f u g a t i o n  (11) . 

ORGANIC MATTER 

Organic matter w a s  e s t i m a t e d  by d r y i n g  t h e  s l i d e s  a t  

1 0 5 " ~  t o  c o n s t a n t  weight  and t h e n  a s h i n g  them i n  a  m u f f l e  f u r -  

nace f o r  30 minutes  a t  550 t o  6 0 0 " ~ .  The d i f f e r e n c e  i n  we igh t  

is ,  by d e f i n i t i o n ,  t h e  o r g a n i c  m a t t e r .  

AUTOTROPHIC I N D E X  ( A I )  

The A 1  which relates t h e  o r g a n i c  m a t t e r  c o n t e n t  of a  Sam- 

p l e  t o  i t s  c h l o r o p h y l l  a c o n t e n t  was c a l c u l a t e d  u s i n g  Weber's 

e q u a t i o n  (12)  : 

2  2  
AI = Organic  m a t t e r  (mg/m ) /Ch lorophy l l  a  (mg/m 

2 
For convenience  pg/cm was used i n s t e a d  o f  mg/m2 (eg/  

2 
c m 2  = 10 mg/m ) .  S i n c e  t h e  same c o n s t a n t  is  used i n  t h e  num- 

e r a t o r  and denominator  f o r  t h i s  convers ion ,  it c a n c e l s  o u t  

and d o e s n ' t  change t h e  r a t i o .  



EQUITARILITY 

E q u i t a b i l i t y  w a s  de termined u s i n g  t h e  p rocedures  d e t a i l e d  

i n  Weber's B i o l o g i c a l  F i e l d  and 'Laboratory Methods (12). .  The 

procedure  i n v o l v e s  t h e  c a l c u l a t i o n  o f  t h e  Shannon-Weaver 

s p e c i e s  d i v e r s i t y  index which p r o v i d e s  t h e  d a t a  t o  e n t e r  t h e  

t a b l e s  provided ( 1 2 ) .  E q u i t a b i l i t y  was t h e n  c a l c u l a t e d .  

F i s h  

I n  t h e  L i t t l e  Calumet River  f i s h  were c o l l e c t e d  by u s e  

of a d i r e c t  c u r r e n t  backpack e l e c t r o f i s h e r  and d i p  n e t s .  

Of ten  a s m a l l  b o a t  was used due  t o  t h e  deep  d e p o s i t s  of bottom 

sediments .  A t  t h e  Ashland Avenue sampling r e a c h ,  a  230 v o l t  

a l t e r n a t i n g  c u r r e n t  e l e c t r o f i s h i n g  b o a t  and a 15  f o o t ,  3/16 

inch  mesh, minnow s e i n e  were used t o  c o l l e c t  f i s h  on s e p a r a t e  

occas ions .  

I n  Thorn Creek f i s h  were c o l l e c t e d  by u s e  of  a  d i r e c t  

c u r r e n t  backpack. e l e c t r o f i s h e r  and d i p  n e t s ,  o f t e n  fo l lowed 

w i t h  a  1 5  f o o t ,  3/16 i n c h  mesh, minnow s e i n e .  The s t r eam 

bottom o f  Thorn Creek was f i r m  enough f o r  wading a t  a l l  c o l -  

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

T o t a l  s t r e a m  s h o r e l i n e  d i s t a n c e  sampled ( i n  meters) and 

t o t a l  e l e c t r o f i s h i n g  t i m e  r e q u i r e d  f o r  each sample were noted 

f o r  a l l  c o l l e c t i o n s .  A l l  f i s h  c o l l e c t e d  were i d e n t i f i e d  t o  

s p e c i e s ,  measured f o r  s t a n d a r d  and t o t a l  l e n g t h  t o  t h e  n e a r e s t  

m i l l i m e t e r  and weighed t o  t h e  n e a r e s t  gram o r  t e n t h  of  a  pound. 



RESULTS 

Bacteria 

Sampling runs for bacterial analyses occurred on April 19, 

June 21, August 16, and October 18, 1983. Geometric means of 

the resultant data are presented in Table 2. 

INDICATOR BACTERIA 

Total Coliform. The geometric means of the TC analyti- 

cal results from the four samples are presented in Table 2 

for each of the stations at which samples were collected 

(Figure 1). From the four stations on Thorn Creek the TC geo- 

metric means ranged from 7.5 x lo3 to 1.3 x lo5 per 100 mil- 

liliters and the three TC geometric means from the Little 

Calumet River ranged from 1.7 x 104 to 1.6 x lo6 per 100 mil- 

limeters. 

The colony confirmation rate for TC during 1983 was 65.4 

percent (Table 3). 

Fecal Coliform. Samples for FC analysis were collected 

from Thorn Creek and the Little Calumet River monthly begin- 

ning in January and continuing through December, 1983. These 

samples were part of the ~ndustrial Waste Division's stream 

monitoring program (bridge-run) and were in addition to the FC 

samples collected specifically as part of this study on April 

19, June 21, August 16, and October 8, 1983. 

On Thorn Creek and the Little Calumet River 11 to 16 FC 

values were used to generate the geometric means presented in 

Table 2. The FC geometric means for Thorn Creek ranged from 

19 



THE ~!ETROTOTAITAt~ S.4IiITAXY DISTRICT OF GREATER CIiICAGO 

TABLE 2 

GECIMETRIC I4EAIGS OF BACTERIAL COUNTS' FOR THORN C a E K  AND THE LITTtE CALLWET RIVER 
D U R I N G  1 9 8 3  

S ta t ion  2 
Pseudomonzs 
aeruginosa Salmonella 

Thorn Creek 

LiacoIn Yighway 

Joe Orr Road 

Margaret S tree t  

167/170th Street  

L i t t l e  Calumet River 

Wentworth Avenue 

159th S tree t  

Ashland Avenue 

Table continued on fol lowing page.  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 2 (Continued) 

Pseudomonas 
aeruginosa Salmonella 

Summary 

Thorn Creek 

Little Calumet 
River 

'~11 Counts are per 100 mL except SPC which is in counts per mL. Values shown are geometric averages 
of the analytical results of samples collected April 19, June 21, August 16, and October 18, 1983, 
except FC results average 11 to 1 6  samples collected monthly during 1983. 

'~i~ure 1 

3~~ = Total Coliform 
FC = Fecal Colif~rn 

FS = Fecal Streptococci 
SPC = Standard Plate Count 
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TABLE 3 

TOTAL COLIFORM (TC) FECAL COLIFORM (FC) AND FECAL STREPTOCOCCUS (FS) COLONY 
CONFIRMATIONS FROM THE LITTLE CALUMET RIVER AND THORN CREEX DURING 1983 

TC FC FS 

Typical* Atypical** Typical Atypical Typical Aty.pica1 

Number Confirmed 

Total Confirmations 

h) 

N Percent Confirmed 

*Typical Colonies, TC, red with greenish metallic sheen; FC, blue; FS, salmon to red. 
**Atypical Colonies - Variations in color, size, or stiape of typical colonies. 



6.4 x lo2 to 4.8 x lo3 per 100 millimeters; for the stations 

located on the Little Calumet River the FC geometric means 

4 
ranged from 2.1 x lo4 to 6.0 x 10 per 100 milliliters 

(Table 2). 

The colony confirmation rate for FC during 1983 was 91.8 

percent (Table 3) . 
Fecal Streptococcus. The geometric means of the FS 

analytical results are presented in Table 2 for each of the 

stations at which samples were collected (Figure 1). From 

Thorn Creek the FS geometric means ranged from 8.9 x lo2 to 

2.1 x lo3 per 100 milliliters and the FS geometric means re- 

sulting from the Little Calumet River ranged from 1.2 x lo3 

to 4.2 x lo4 per 100 milliliters. 

The colony confirmation rate for FS during 1983 was 87.3 

percent (Table 3) . 

STANDARD PLATE.COUNTS 

The geometric means of the SPC from the four samples col- 

lected at each station are presented in Table 2. At the four 

stations on Thorn Creek the SPC geometric means ranged from 

2.1 x lo4 to 5.7 x 104 per milliliter. At the three stations 

on the Little Calumet River, the SPC geometric means ranged 

5 from 8.8 x lo4 to 7.4 x 10 per milliliter. 

PSEUDOMONAS AERUGINOSA 

The geometric means of the - P. aeruginosa from the four 
samples collected at each station are presented in Table 2. 



From the four stations on Thorn Creek the - P. aeruginosa geo- 
2 metric means ranged from 1.1 x lo2 to 2.8 x 10 per 100 mil- 

liliters and the three P. - aeruginosa geometric means from the 

Little Calumet River stations ranged from 2.4 x 10' to 1.1 x 

lo4 per 100 milliliters. 

SALMONELLA 

The geometric means of the Salmonella testing results 

from the four samples collected at each station are presented 

in Table 2. From the seven stations on Thorn Creek and the 

Little Calumet ~iver , the Salmonella geometric means ranged 

from less than 0.15 per 100 milliliters to less than 0.2 per 

100 milliliters. 

Salmonella were isolated from three of 27 samples col- 

lected from Thorn Creek and the Little Calumet River during 

1983. Wentworth Avenue yielded two samples which contained 

Salmonella. 

Results of the serotyping performed'by the Illinois De- 

partment of Public Health are shown in Table 4. The serotypes 

listed are commonly recovered clinical isolates. 

Periphyton 

Periphyton samples were collected from Thorn Creek and 

the Little Calumet River every four weeks from March 15 to 

November 3, 1983. Nine sampling runs were made and 51 out of 

a possible 63 samples were collected (81.0 percent recovery) 



THE METROPOLITAN SANITARY D I S T R I C T  O F  GREATER CHICAGO 

TABLE 4 

SALMONELLA SEROTYPING RESULTS FOR 1983 FROM 
THORN CREEK AND THE L I T T L E  CALUMET R I V E R  

STATION 
NUMBER 

DATE SEROTYPE ISOLATED 

T h o r n  C r e e k  

L i n c o l n  H i g h w a y  

L i t t l e  C a l u m e t  R i v e r  

W e n t w o r t h  A v e n u e  

T o t a l  N u m b e r  Isolated 

Ser. 67:  
M o n o p l ~ a s  ic 
N e w p o r t  

N e w p o r  t 
T e n n e s s e e  



and ana lyzed  for  p e r i p h y t o n  p o p u l a t i o n s ,  c h l o r o p h y l l  a ,  and 

o r g a n i c  matter. An a u t o t r o p h i c  index and e q u i t a b i l i t y  f a c t o r  

were c a l c u l a t e d  from t h e  r e s u l t s  o f  t h e s e  a n a l y s e s  and a r e  

p r e s e n t e d  i n  Tab les  5, 6,  and 7. - 

PERIPHYTON POPULATION ANALYSES 

I n  Thorn Creek t h e  geometric means of  t h e  p e r i p h y t o n  

d e n s i t i e s  f o r  each s t a t i o n  sampled ( F i g u r e  1) ranged from 

18,297 to  467,192 organisms p e r  s q u a r e  c e n t i m e t e r  (Tab le  5)  

and t h e  a v e r a g e  number o f  s p e c i e s  p e r  sample ranged from 22 

to  40 (Tab le  5) w h i l e  t h e  t o t a l  number o f  s p e c i e s  i d e n t i f i e d  

a t  each s t a t i o n  ranged from 49 t o  100 (Table  5 ) .  

I n  t h e  L i t t l e  Calumet River  t h e  geomet r i c  means f o r  t h e  

pe r iphy ton  p o p u l a t i o n  d e n s i t i e s  ranged from 166,219 t o  390,402 

organisms p e r  s q u a r e  c e n t i m e t e r  (Tab le  5)  and t h e  a v e r a g e  

number of  s p e c i e s  p e r  sample ranged from 28  to  3 8  (Tab le  5)  

w h i l e  t h e  t o t a l  .number of  s p e c i e s  i d e n t i f i e d  a t  each s t a t i o n  

ranged from 85 t o  103 (Table  5) . For t h e s e  same samples t h e  

average  Shannon-Weaver s p e c i e s  d i v e r s i t y  index ranged from 

1.96 t o  2.61 (Tab le  5 ) .  

Because many of t h e  s p e c i e s  i d e n t i f i e d  were ephemerals  

o r  a c c i d e n t a l s  (appeared  once  o r  a v e r y  few t i m e s  a t  a s t a -  

t i o n )  it w a s  u s e f u l  t o  examine t h o s e  s p e c i e s  which were found 

50 p e r c e n t  or more of t h e  t ime a t  a g i v e n  s t a t i o n .  These 

s p e c i e s  were d e f i n e d  a s  p e r s i s t e n t  and t h e i r  numbers a r e  re- 

p o r t e d  i n  'Ta'ble 6. I n  Thorn Creek t h e  number of p e r s i s t e n t  





THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 6 

PERIPHYTON SPECIES DATA,.BY STATION, RELATED TO FREQUENCY OF APPEARANCE 
AND THE PRESENCE OF POLLUTANT-TOLERANT SPECIES I N  THORN CREEK AND TH3 LITTLE CALUMET RIVER DURING 1983 

T o t a l  Number of P e r c e n t  
Number o f  P e r s i s t e n t  P e r s i s t e n t  

S p e c i e s  S p e c i e s  S p e c i e s  
P e r  P e r  P e r  

S t a t i o n  S t a t i o n  S t a t i o n  S t a t i o n  

Thorn Creek 164 
L i n c o l n  Highway 99 

OD 
3 2 32.3 

Joe O r r  Road 79 1 9  24 .1  
M a r g a r e t  S t r e e t  100 4 0 40.0 
167 /170 th  S t r e e t  99 - 32 32.3 

L i t t l e  Calumet  
R i v e r  1 5 1  

Wentwor t h  Avenue 10  3 
1 5 9 t h  S t r e e t  85  . 
Ashland Avenue 90 

Number o f  
P o l l u t a n t -  

T o l e r a n t  
S p e c i e s  

P e r  
S t a t i o n  

P e r c e n t  
P o l l u t a n t -  

T o l e r a n t  
S p e c i e s  

P e r  
S t a t i o n  

-- 

P e r c e n t  ' 
P e r s i s t e n t  

Number o f  P e r c e n t  P o l l u t a n t -  
P e r s i s t e n t  P e r s i s t e n t  T o l e r a n t  
P o l l u t a n t -  P o l l u t a n t -  S p e c i e s  o f  

T o l e r a n t  T o l e r a n t  P e r s i s t e n t  
S p e c i e s  p e r  S p e c i e s  p e r  S p e c i e s  p e r  

S t a t i o n  S t a t i o n  S t a t i o n  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 7 

PERIPHYTON PERIVED DATA FROM THORN CREEK AND THE 
LITTLE CALUMET RIVER - 1983 

Organic 
Matter  

Concentration 
(ug/cm2> 

Chlorophyll a  
Concentration 

(ug/cm2) 
Autotrophic 

Index 

Thorn Creek 

Lincoln Highway 

Joe  O r r  Road 

Margaret S t r e e t  

167/170th S t r e e t  

L i t t l e  Calumet River 

Wentworth Avenue 

159th S t r e e t  

Ashland Avenue 

l ~ h e  values reported f o r  each c o n s t i t u e n t  were averaged from the  ind iv idua l  va lues  a s  given i n  
APPENDIX A-I1  , Table AII-8. 

2The A 1  values given a r e  the  averaged values of i nd iv idua l  samples and not  t h e  r e s u l t  of c a l c u l a t i o n  
us ing  averaged organic matter  concent ra t ion  and averaged chlorophyl l  a  concent ra t ion .  



. . 
s p e c i e s  ranged from 19 t o  40 and i n  t h e  L i t t l e  Calumet R iver  

t h e  number o f  p e r s i s t e n t  s p e c i e s  ranged from 19 t o  35. 

Another s u b s e t  o f .  t h e  p o p u l a t i o n  of s p e c i e s  i s  t h a t  de- 

f i n e d  by Palmer (15,16,17) as 2 o l l u t a n t - t o l e r a n t  s p e c i e s .  

T h e i r  number, found p e r  s t a t i o n ,  i s  r e p o r t e d  i n  Table  6.  For 

t h e  r e a s o n s  g i v e n  above it w a s  more u s e f u l  t o  examine t h o s e  

s 2 e c i e s  t h a t  were b o t h  p e r s i s t e n t  and p o l l u t a n t - t o l e r a n t  and 

t h e  r e s u l t s  of  t h i s  s e g r e g a t i o n  a r e  p r e s e n t e d  i n  Table  6.  The 

number of  p e r s i s t e n t  p o l l u t a n t - t o l e r a n t  s p e c i e s  ranged from 9 

t o  15  i n  Thorn Creek and i n  t h e  L i t t l e  Calumet River .  

CIILOROPHYLL a 

The r e s u l t s  of  pe r iphy ton  c h l o r o p h y l l  a a n a l y s e s  a r e  re- 

p o r t e d  i n  Table  7 a s  ave rages  f o r  each s t a t i o n  saxp led  (%- 

u r e  1). I n  Thorn Creek t h e  average  c h l o r o p h y l l  a concen t ra -  

t i o n s  ranged from 0.41 t o  2.56 micrograms ?er s q u a r e  c e n t i -  

meter and i n  t h e  L i t t l e  Calumet R iver  t h e  range  w a s  0.80 t o  

1.90 micrograms p e r  s q u a r e  c e n t i m e t e r .  

ORGANIC MATTER 

A s  w i t h  c h l o r o p h y l l  a ,  o r g a n i c  m a t t e r  i s  a measure of t h e  

biomass o f  t h e  sample. The average  o r g a n i c  matter c o n t e n t  

found f o r  each  s t a t i o n  s a n s l e d  ( F i g u r e  1) i s  r e p o r t e d  i n  Table  

7. I n  Thorn Creek t h e  average  o r g a n i c  m a t t e r  c o n t e n t  ranqed - 
from 70 t o  526 micrograms p e r  s q u a r e  c e n t i m e t e r  and i n  t h e  

L i t t l e  Calumet R iver  t h e  range  w a s  from 183 t o  1,507 micrograms 

p e r  s q u a r e  c e n t i m e t e r .  



AUTOTROPHIC INDEX 

The ' au to t roph ic  index i s  t h e  r a t i o  o f  t h e  o r g a n i c  m a t t e r  

c o n c e n t r a t i o n  t o  t h e  ch lo rophy l l  a c o n c e n t r a t i o n  ( 1 2 ) .  When 

t h e  r a t i o  exceeds 100 t h e  presumption is t h a t  s o l u b l e  o r  par-  

t i c u l a t e  o rgan i c  contaminat ion is  p r e s e n t  r e s u l t i n g  i n  t h e  

enhanced growth o f  non-chlorophyllous microorganisms. The 

average  a u t o t r o p h i c  index a t  each s t a t i o n  is  r e p o r t e d  i n  Table  

7 .  I n  Thorn Creek t h e  average  a u t o t r o p h i c  index ranged from - 
304 to  1,230 and i n  the,  L i t t l e  C a l u m e t  River t h e  average auto-  

t r o p h i c  index ranged from 266 t o  1,884. 

EQUITABILITY 

E q u i t a b i l i t y  is  a measure comparing t h e  d i s t r i b u t i o n  of 

s p e c i e s  i n  a n a t u r a l  t h e o r e t i c a l  popula t ion  wi th  t h a t  a c t u a l l y  

found, us ing  t h e  average Shannon-Weaver s p e c i e s  d i v e r s i t y  

index.  The d i v e r s i t y  index and t h e  e q u i t a b i l i t i e s  f o r  each 

s t a t i o n  sampled . a re  r e p o r t e d  i n  Table 5 .  I n  Thorn Creek t h e  

average  s p e c i e s  d i v e r s i t y  index ranged from 2.36 t o  2.68 and 

t h e  e q u i t a b i l i t i e s  ranged from 0.07 t o  0.09. I n  t h e  L i t t l e  

Calumet River t h e  average  s p e c i e s  d i v e r s i t y  index ranged from 

1.96 t o  2.61 and t h e  e q u i t a b i l i t i e s  ranged from 0.07 t o  0.09. 

F i sh  

Abundance e s t i m a t e s  o f  f i s h  i n  t e r m s  of t o t a l  numbers o f  

f i s h  pe r  t e n  minutes  e l e c t r o f i s h i n g  a t  each sampling l o c a t i o n  

(F igu re  l ) ,  along t h e  L i t t l e  Calumet River and Thorn Creek c o l -  



l e c t e d  du r ing  J u l y ,  August, and October a r e  d e p i c t e d  i n  - Figu re  - 
3 .  T o t a l  we igh t s  of  f i s h  p e r  t e n  minutes  e l e c t r o f i s h i n g  dur-  - 
i n g  t h e  J u l y ,  August, and October c o l l e c t i o n s  a r e  shown i n  

F igu re  4 .  I n d i v i d u a l  s p e c i e s  abundance e s t i m a t e s  f o r  each 

sample w i t h i n  each stream l o c a t i o n ,  a s  w e l l  a s  s t a t i s t i c s  f o r  

t h e  l e n g t h s  and weigh t s  of i n d i v i d u a l  s p e c i e s ,  a r e  l i s t e d  i n  

Appendix 111. 
.................... 

Abundance estimates of each s p e c i e s  of f i s h  a s  an  annua l  

average  f o r  each sampling l o c a t i o n  i n  terms of bo th  numbers 

and weigh t s  of  f i s h  per t e n  minutes  e l e c t r o f i s h i n g  a r e  g iven  

i n  Thbles  8 ,  9 ,  1 0 ,  and - 11. 

T o t a l  numbers o f  f i s h  s p e c i e s ,  f i s h  hyb r id s ,  and p e r c e n t  

composi t ion  of t h e  c a t c h  composed of  omnivorous f i s h  and of 

g reen  s u n f i s h  are l i s t e d  i n  Tab le  1 2 .  



T H E  METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 
FIGURE 3 

TOTAL NUMBER OF F I S H  COLLECTED PER 10 MINUTES 
ELECTROFISHING FROM THE L I T T L E  CALUMET R I V E R  

AND THORN CREEK DURING 1983 
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 
FIGURE 4 

TOTAL WEIGHT I N  GRAMS OF F I S H  COLLECTEO 
PER 10 MINUTES ELECTROFISHING FROM THE 

LITTLE CALUMET R I V E R  AND THORN CREEK DURING 1983 
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 8 

AVERAGE NUMBER OF FISH COLLECTED PER 10 MINUTES ELECTROFISHING' 
FROM THE LITTLE CALUMET RIVSR AND THORN CREEK DURING 1983 

Little Calumet River Thorn Creek 
Ashland 159th Wentworth i67/170th Margaret Joe Orr ~incoln' 

Fish Species Avenue Street Avenue Street Street Road Highway 

Gizzard shad 0.91 8.27 
Central mudminnow 1.83 5.12 
Grass pickerel 0.05 
Brook stickleback 0.08 
Mosquito fish 0.15 
Goldfish 0.62 0.19 

w Carp 0.92 0.70 
Carp x qoldfish hybrid . 0.38 
Fathead minnow 0.51 0.42 
Creek chub 0.10 
White sucker 
Black bullhead 0.15 0.29 
Channel catfish 0.08 
Green sunfish 7.06 3.05 13.83 
Pumpkinseed 0.08 
Orange spotted sunfish 0.24 0.24 
Bluegill 0.36 0.58 0.82 
Hybrid sunfish 0.08 
White crappie 0.10 0.43 
Black crappie 0.23 
Largemouth bass 0.05 0.24 0.33 .2.03 0.14 

Total 13.22 20.06 0.24 7.00 18.71 18.74 15.75 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 9 

PERCENT ABUNDANCE BY NUMBER OF FISH COLLECTED 
FROM THE LITTLE CALUMET RIVER AND THORN CREEK DURING 1983 

F i s h  Spec ies  
L i t t l e  Calumet River 

Pe rcen t  
Thorn Creek 

Pe rcen t  

Gizzard shad 
C e n t r a l  mudminnow 
G r a s s  p i c k e r e l  
Brook s t i c k l e b a c k  
Mosquito f i s h  
Goldf i sh  
Carp 
Carp x g o l d f i s h  hybr id  
Fathead minnow 
Creek chub 
White sucker  
Black bu l lhead  
Channel c a t f i s h  
Green s u n f i s h  
Pumpkinseed 
Orange s p o t t e d  s u n f i s h  
B l u e g i l l  
Hybrid s u n f i s h  
White c r a p p i e  
Black c r a p p i e  
Largemouth bass  



W E  METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 10 

AVERAGE WEIGHT IN GRAMS OF FISH COLLECTED PER 10 MINUTES ELECTROFISHING 
FROM THE LITTLE CALUMET RIVER AND THORN CREEK DURING 1983 

Little Calumet River Thorn Creek 
Ashland 159th Wentworth, 167/170th Margaret Joe Orr Lincoln 

Fish Species Avenue Street Avenue Street Street Road Highway 

Gizzard shad 
Central mudminnow 
Grass pickerel 
Brook stickleback 
Mosquito fish 
Goldfish 

. Carp 
w Carp x goldfish hybrid 

Fathead minnow 
Creek chub 
White sucker 
Black bullhead 
Channel catfish 
Green sunfish 
Pumpkinseed 
Orange spotted sunfish 
Bluegill 
Hybrid sunfish 
White crappie 
Black crappie 
Largemouth bass 

Total 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 11 

PERCENT ABUNDANCE BY WEIGHT OF FISH COLLECTED 
FROM THE LITTLE CALUMET RIVER AND THORN CREEK DURING 1983 

.Little Calumet River Thorn Creek 
Fish Species Percent Percent 

Gizzard shad 
Central mudminnow 
Grass pickerel 
Brook stickleback 
Mosquito fish 
Goldfish 
Carp 
Carp x goldfish hybrid 
Fathead minnow 
Creek chub 
White sucker 
Black bullhead 
Channel catfish 
Green sunfish 
Pumpkinseed 
Orange spotted sunfish 
Bluegill 
Hybrid sunfish 
White crappie 
Black crappie 
Largemouth bass 
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DISCUSSION 

Bacteria 

INDICATOR BACTERIA 

Total Coliform. In both Thorn Creek and the Little Calu- 

met River the stations with the highest TC counts (Table 2) 

were those stations sampled farthest upstream, at Lincoln 

Highway (1.3 x lo5 TC per 100 milliliters) and Wentworth Ave- 

nue (1.6 x lo6 TC per 100 milliliters), respectively, (Figure 

1). The Wentworth Avenue station is only about one-half mile - 
from the Illinois-Indiana border so most of the drainage into 

the Little Calumet River comes from Indiana. By taking the 

geometric mean of the TC counts presented for each waterway 

in Table 2 it was found that Thorn Creek had 2.9 x lo4 TC per 

100 milliliters compared to 1.0 x lo5 TC per 100 milliliters 

found in the Little Calumet River. 

Fecal Coliform. In both Thorn Creek and the Little Calu- 

met River the itations with the highest FC counts (Table 

2) were those stations sampled farthest upstream, at Lincoln - 
Highway (4.8 x lo3 FC per 100 milliliters) and Wentworth 

Avenue (6.0 x lo4 FC per 100 milliliters) , respectively, 

(Figure 1). None of the samples collected met the "General 

Use" criterion of 200 FC per 100 milliliters established by 

the IPCB. This indicated that the drainage basins of both 

Thorn Creek and the Little Calumet River were receiving sig- 

nificant inputs of domestic waste matter. 



F e c a l  S t r e p t o c o c c u s .  I n  Thorn Creek t h e  h i g h e s t  FS 

c o u n t s  ( T a b l e  2) were found a t  L i n c o l n  Highway ( 2 . 1  x l o 3  FS 

p e r  100 m i l l i l i t e r s ) ,  t h e  f a r t h e s t  ups t r eam s t a t i o n  sampled 

( F i g u r e  1). I n  t h e  L i t t l e  Calumet R i v e r  t h e  h i g h e s t  FS c o u n t s  

were found a t  Wentworth Avenue ( 4 . 2  x l o 4  FS p e r  100 m i l l i -  

l i ters)  t h e  f a r t h e s t  ups t r eam s t a t i o n  sampled ( F i g u r e  1) . 

STANDARD PLATE COUNT 

The h i g h e s t  SPC i n  Thorn Creek  ( T a b l e  2)  w a s  found a t  

Marga re t  S t r e e t  (5 .7  x l o 4  SPC p e r  m i l l i l i t e r ) ,  and t h e  h igh -  

est SPC i n  t h e  L i t t l e  Calumet River ( T a b l e  2) was found a t  

Wentworth Avenue ( 9 . 8  x l o 4  SPC p e r  m i l l i l i t e r )  ( F i g u r e  1) . 
By t a k i n g  t h e  g e o m e t r i c  mean o f  t h e  v a l u e s  g i v e n  for SPC i n  

T a b l e  2 f o r  e a c h  s t a t i o n  it was found t h a t  Thorn Creek con- 

t a i n e d  3.5 x l o 4  SPC p e r  m i l l i l i t e r  and t h e  L i t t l e  Calumet 

River 1 . 9  x 10' SPC p e r  m i l l i l i t e r ,  a n  o r d e r  of magni tude  d i f -  

f e r e n c e  between ' t h e  t w o  streams. 

PSEUDOMONAS AERUGINOSA 

The h i g h e s t  - P. a e r u g i n o s a  c o u n t s  i n  Thorn Creek ( T a b l e  2) 

2 
w e r e  found a t  Marga re t  S t r e e t  ( 2 . 8  x 10  p e r  100 m i l l i l i t e r s )  

and i n  t h e  L i t t l e  C a l u m e t  R i v e r  ( T a b l e  2) w e r e  found a t  Went- 

4 
wor th  Avenue (1.1 x 10 p e r  100 m i l l i l i t e r s ) .  By t a k i n g  t h e  

g e o m e t r i c  mean o f  t h e  v a l u e s  g i v e n  i n  T a b l e  2 f o r  e a c h  s ta-  

t i o n  it was found t h a t  Thorn Creek c o n t a i n e d  1 . 8  x 10  
2 

P. a e r u g i n o s a  p e r  100 mi l l i l i t e r s  and t h a t  t h e  L i t t l e  Calumet - 



3 River  c o n t a i n e d  1.1 x 10 - P. a e r u g i n o s a  p e r  100 mi l l i l i ters ,  

almo.st  a n  o r d e r  o f  magni tude  d i f f e r e n c e  between t h e  t w o .  

SALMONELLA 

I n  Thorn Creek and t h e  L i t t l e  Calumet R i v e r ,  a l l  o f  t h e  

s t a t i o n s  c o n t a i n e d  less t h a n  0 .2  Salmo'nel la  p e r  1 0 0  m i l l i -  

l i ters .  

I n  g e n e r a l ,  t h e  f a r t h e s t  ups t ream s t a t i o n  sampled i n  

Thorn Creek and i n  t h e  L i t t l e  Calumet R i v e r  c o n t a i n e d  t h e  

h i g h e s t  b a c t e r i a l  c o u n t s  o f  a l l  t y p e s  e x c e p t  SPC. Both were 

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

t ude  of FC and FS c o u n t s  i n d i c a t i n g  i n t r o d u c t i o n  o f  domes t i c  

was tewa te r .  (Va lues  f o r  t h e  bacter ia l  a n a l y s e s  f o r  i n d i v i -  

d u a l  s t a t i o n s  collected e a c h  d a t e  a r e  r e p o r t e d  i n  Appendix I.  ) 

P e r i p h y t o n  

PER1 PHYTON POPULATION ANALYSIS 

I n  Thorn c r e e k  t h e  mean p e r i p h y t o n  p o p u l a t i o n  d e n s i t i e s  

f o r  e a c h  s t a t i o n  were n e a r l y  i d e n t i c a l  e x c e p t  f o r  Joe O r r  Road 

(Tab le  5 ) .  I n  t h e  L i t t l e  Calumet R ive r  t h e  mean p e r i p h y t o n  

p o p u l a t i o n  d e n s i t i e s  d e c r e a s e d  s l i g h t l y  from t h e  ups t r eam 

5 
s t a t i o n ,  Wentworth Avenue ( 3 . 9  x  10 o rgan i sms  p e r  s q u a r e  

c e n t i m e t e r ) ,  to  t h e  downstream s t a t i o n ,  Ashland Avenue (1.8 x 

5 1 0  organisms p e r  s q u a r e  c e n t i m e t e r ) .  The a v e r a g e  p e r i p h y t o n  

p o p u l a t i o n  v a l u e s  were a l m o s t  i d e n t i c a l  i n  e a c h  r i v e r  sys tem 

5 w i t h  1 . 5  x 10 organisms p e r  s q u a r e  c e n t i m e t e r  found i n  t h e  

L i t t l e  Calumet R ive r .  



The average  number of s p e c i e s  found i n  Thorn Creek ranged 

from 2 2  a t  Joe O r r  Road t o  4 0  a t  Margare t  S t r e e t  (Table  5)  

w i t h  an  o v e r a l l  average  of  33 s p e c i e s  pe r  sample. The aver -  

age  number of  s p e c i e s  found i n  t h e  L i t t l e  Calumet River  ranged 

from 28 a t  Ashland Avenue t o  39 a t  Wentworth Avenue (Tab le  5)  

w i th  a n  o v e r a l l  ave r age  of  3 4  s p e c i e s  p e r  sample. Considera-  

t i o n  of  t h e  t o t a l  number of s p e c i e s  f o r  each waterway s t a t i o n  
------------------ 

showed a range  of  79 t o  100 i n  Thorn Creek (Tab le  5)  w i t h  a 

t o t a l  f o r  t h e  waterway of  164 s p e c i e s .  I n  t h e  L i t t l e  Calumet 

River  t h e  t o t a l  number of  s p e c i e s  ranged from 85 t o  103 (Tab le  

5) w i th  a t o t a l  for  t h e  waterway of 151  s p e c i e s .  - 
Palmer i n  t w o  p u b l i c a t i o n s  (15,  1 6 )  l i s ts  113 s p e c i e s ,  

which he  c o n s i d e r s  p o l l u t a n t - t o l e r a n t .  I n  Thorn Creek t h e  num- 

b e r  of  p o l l u t a n t - t o l e r a n t  s p e c i e s  ranged from 2 1  a t  J o e  O r r  

Road t o  24 a t  167/170th S t r e e t  (Table  6)  o r  26.6 t o  2 4 . 2  pe r -  

c e n t ,  r e s p e c t i v e l y ,  of  t h e  t o t a l  number o f  s p e c i e s  found a t  

t h e s e  s t a t i o n s .  I n  t h e  L i t t l e  Calumet River t h e  number of po l -  

l u t a n t - t o l e r a n t  s p e c i e s  ranged from 2 4  a t  159 th  S t r e e t  and ~ s h -  

k l t f l ~ ~ U 4 t W ~ n t w o r t h  Avenue o r  28.2, 26.7 and 29.1 

p e r c e n t ,  r e s p e c t i v e l y ,  of t h e  t o t a l  number of s p e c i e s  found 

f o r  t h e s e  s t a t i o n s .  Th i s  would s e e m  t o  i n d i c a t e  e q u a l l y  poor 

water  q u a l i t y  i n  t h e  L i t t l e  Calumet River  and i n  Thorn C r e e k .  

Examination of t h e  p e r s i s t e n t  s p e c i e s  i n  each waterway 

showed t h a t  i n  Thorn Creek t h e  number of p e r s i s t e n t  s p e c i e s  

(Tab le  6 )  ranged from 19 t o  4 0  and were composed of from 22.5 



t o  52.6 p e r c e n t  p o l l u t a n t - t o l e r a n t  s p e c i e s .  I n  t h e  L i t t l e  

Calumet River t h e  number of p e r s i s t e n t  s p e c i e s  v a r i e d  from 

s t a t i o n  t o  s t a t i o n  (Table  6) wi th  35 s p e c i e s  a t  Wentworth 

Avenue, 24 s p e c i e s  a t  159 th  S t r e e t ,  and 19 s p e c i e s  a t  Ashland 

Avenue, of  which 42.9, 37.5,  and 52.6 pe rcen t ,  r e s p e c t i v e l y ,  

were p o l l u t a n t - t o l e r a n t  s p e c i e s .  The numbers and p ropo r t i on  

of  p e r s i s t e n t  p o l l u t a n t - t o l e r a n t  s p e c i e s  i n  t h e  L i t t l e  Calumet 

River and Thorn Creek e q u a l l y  i n d i c a t e d  poor water  q u a l i t y .  

CHLOROPHYLL a  

I n  Thorn Creek t h e  c h l o r o p h y l l  a  c o n c e n t r a t i o n  (Tab le  7 )  

decreased from Linco ln  Highway (0.85 micrograms per  squa re  

cen t ime te r )  t o  J o e  O r r  Road, and i nc r ea sed  from J o e  O r r  Road 

( 0 . 2 6  micrograms pe r  squa re  cen t ime te r )  t o  167/170th S t r e e t  

(2.56 micrograms per  squa re  cen t ime te r )  i n d i c a t i n g  i n c r e a s i n g  

p roduc t ion  of ch lorophyl lous  organisms from upstream t o  down- 

s t ream (F igu re  I ) .  This  t r end  fo l lows  t h e  per iphy ton  dens i -  

t ies r epo r t ed  i n  Table 5.  

I n  t h e  L i t t l e  Calumet River ,  t h e  c h l o r o p h y l l  a concen t ra -  

t i o n s  (Table  7 )  decreased from Wentworth Avenue ( 1 . 9 0  micro- 

grams pe r  square  cen t ime te r )  t o  Ashland Avenue (0.80 micro- 

grams per  squa re  cen t ime te r )  i n d i c a t i n g  decreased  p roduc t ion  

of ch lorophyl lous  organisms from upstream t o  downstream (F ig-  - 
u r e  1). This  i s  suppor ted  by t h e  per iphy ton  d e n s i t i e s  r e p o r t -  



ed i n  T a b l e  5 where t h e  a v e r a g e  p e r i p h y t o n  d e n s i t i e s  d e c r e a s e d  

5 f rom 3.9 x l o 5  a t  Wentworth Avenue t o  1 . 8  x 1 0  o r g a n i s m s  p e r  

s q u a r e  c e n t i m e t e r  a t  Ashland Avenue. 

The c h l o r o p h y l l  d a t a  f o r  Thorn Creek  i n d i c a t e d  t h a t  p e r -  

haps  t h e  t r i b u t a r i e s  t o  Thorn Creek ,  s u c h  as Deer Creek  and  

B u t t e r f i e l d  Creek ,  add  s u f f i c i e n t  n u t r i e n t s  t o  enhance  t h e  

p r o d u c t i o n  o f  c h l o r o p h y l l o u s  o rgan i sms  a t  M a r g a r e t  S t r e e t  and  

167/170th  S t r e e t .  

The c h l o r o p h y l l  data f o r  t h e  L i t t l e  Calumet  R i v e r ,  a s  

w e l l  as t h e  p e r i p h y t o n  d e n s i t y  d a t a ,  i n d i c a t e d  a  d e c r e a s e  i n  

t h e  s t a n d i n g  c r o p  o f  c h l o r o p h y l l o u s  o r g a n i s m s  w i t h  d i s t a n c e  

downstream o f  Wentworth Avenue. 

ORGANIC MATTER 

I n  Thorn Creek  t h e  o r g a n i c  matter c o n c e n t r a t i o n  ( T a b l e  7 )  

d e c r e a s e d  from L i n c o l n  Highway (176 micrograms p e r  s q u a r e  

c e n t i m e t e r )  t o  J o e  O r r  Road and t h e n  i n c r e a s e d  from 7 0  micro- 

grams p e r  s q u a r e  c e n t i m e t e r  a t  J o e  O r r  Road t o  526 micrograms 

p e r  s q u a r e  c e n t i m e t e r  a t  M a r g a r e t  S t r e e t  and  t h e n  d e c r e a s e d  t o  

203 micrograms p e r  s q u a r e  c e n t i m e t e r  a t  167/170th  S t r e e t .  

T h i s  p a t t e r n  was s imilar  to  t h a t  found  f o r  c h l o r o p h y l l  a .  The 

d e c r e a s e d  c o n c e n t r a t i o n  o f  o r g a n i c  m a t t e r  o r  b iomass  found  a t  

167/170th S t r e e t  may be e x p l a i n e d  as a  d i l u t i o n  e f f e c t  o f  

o r g a n i c  c o n s t i t u e n t s  i n  Thorn Creek  by t h e  e n t e r i n g  t r i b u t a r -  

ies, Deer and B u t t e r f i e l d  C r e e k s ,  t h u s  r e d u c i n g  t h e  growth  o f  

h e t e r o t r o p h i c  o rgan i sms .  



I n  t h e  L i t t l e  Calumet R i v e r  t h e  o r g a n i c  m a t t e r  concen- 

t r a t i o n  ( ,Table  7 )  d e c r e a s e d  from 1,507 micrograms p e r  s q u a r e  

c e n t i m e t e r  a t  Wentworth Avenue t o  183 micrograms p e r  s q u a r e  

c e n t i m e t e r  a t  Ashland Avenue. The accumula ted  biomass de-  

c r e a s e d  from ups t r eam to  downstream, as d i d  t h e  c h l o r o p h y l -  

l o u s  biomass ( T a b l e  7), b u t  t h e  p e r i p h y t o n  d e n s i t i e s  ( T a b l e  

5) remained a l i k e ;  t h i s  i n d i c a t e d  t h a t  some c o n d i t i o n  p r e s e n t  - 
was chang ing  t h e  a l g a l  compos i t ion  - r e t a i n i n g  s t a n a i g c r o p -  

d e n s i t y  w i t h  a loss of  biomass.  

AUTOTROPHIC I N D E X  

I n  Thorn Creek t h e  a u t o t r o p h i c  i n d e x  ( T a b l e  7 )  was ap-  

p r o x i m a t e l y  t h e  same from L i n c o l n  Highway (777)  t o  J o e  O r r  

Road (7011, i n c r e a s e d  a t  Marga re t  S t r e e t  (1 ,230)  and t h e n  de- 

c r e a s e d  a t  167/170th S t r e e t  ( 3 0 4 ) .  T h i s  i n d i c a t e d  a  d e c r e a s e d  

c o n c e n t r a t i o n  o f  s o l u b l e  o r  p a r t i c u l a t e  o r g a n i c  c o n t a m i n a t i o n  

a f t e r  Marga re t  S t r e e t ,  a  d i l u t i o n  e f f e c t  o f  o r g a n i c  c o n s t i t -  

u e n t s  i n  Thorn Creek by t h e  e n t e r i n g  t r i b u t a r i e s ,  Deer and 

B u t t e r f i e l d  Creeks .  
---------------- 

I n  t h e  L i t t l e  Calumet R i v e r  t h e  a u t o t r o p k i c T n i e x l T Z i b h  

7)  v a r i e d  from 1 ,884  a t  Wentworth Avenue t o  1 ,379  a t  1 5 9 t h  - 
S t r e e t  and to  266 a t  Ashland Avenue. T h i s  i n d i c a t e d  a  h i g h  

l e v e l  of p o l l u t i o n  at Wentworth Avenue which d e c r e a s e d  toward 

Ashland Avenue. 

~ 1 1  of t h e  a u t o t r o p h i c  i n d e x  v a l u e s  exceeded 200 which 

h a s  been  e s t a b l i s h e d  as t h e  p o i n t  beyond which o r g a n i c  p o l l u -  



t i o n  was i n d i c a t e d  (11, 1 2 ) .  Therefore ,  Thorn C r e e k  and t h e  

L i t t l e  Calumet River  can be c l a s s e d  a s  p o l l u t e d  a t  a l l  s t a -  

t i o n s  sampled. 

EQUITABILITY 

I n  Thorn Creek and t h e  L i t t l e  Calumet River a l l  e q u i t a -  

b i l i t i e s  c a l c u l a t e d  (Table  5) were less than  0 . 1 ,  i n d i c a t i n g  

s e v e r e  p o l l u t i o n  (12 ) .  

I n  g e n e r a l ,  t h e  magnitude of  t h e  per iphy ton  d e n s i t i e s ,  

t h e  low average  number of  s p e c i e s ,  t h e  low number of p e r s i s -  

t e n t  s p e c i e s ,  t h e  h igh  p r o p o r t i o n  of  p o l l u t a n t - t o l e r a n t  spe-  

cies, t h e  magnitude of t h e  a u t o t r o p h i c  index,  and t h e  ve ry  low 

e q u i t a b i l i t i e s  a l l  i n d i c a t e d  t h a t  Thorn Creek and t h e  L i t t l e  

Calumet River were p o l l u t e d .  The number and p ropo r t i on  of  

p o l l u t a n t - t o l e r a n t  s p e c i e s  were a lmos t  t h e  same i n  t h e  L i t t l e  

Calumet River and i n  Thorn Creek. The a u t o t r o p h i c  index was 

h ighe r  i n  t h e  L T t t l e  Calumet River than  i n  Thorn Creek. The 

t o t a l  number of s p e c i e s  was h ighe r  i n  Thorn Creek than  i n  t h e  

L i t t l e  Calumet River .  There were s l i g h t l y  more average  num- 

be r  of s p e c i e s  i n  Thorn Creek, but almost  twice  t h e  periphy- 

t on  d e n i s t y  i n  t h e  L i t t l e  Calumet River .  The average  s p e c i e s  

d i v e r s i t y  was h ighe r  i n  Thorn Creek than  i n  t h e  L i t t l e  Calumet 

River ,  b u t  t h e s e  v a l u e s  were both  i n  t h e  mesotrophic range  

( 2 . 5  t o  3 .5 )  , whi l e  the m a j o r i t y  of  t h e  t ime ( g r e a t e r  than  

80  pe r cen t )  t h e  species d i v e r s i t i e s  were i n  t h e  e u t r o p h i c  

range (less than  2 .5 ) .  E q u i t a b i l i t i e s  were t h e  same f o r  both  

sy s  terns. 



COMPARISON QF BACTERIAL AND PERIPHYTON DATA 

Ana lys i s  of  t h e  L i t t l e  Calumet River  water gene ra t ed  

b a c t e r i a l  coun ts  an  o r d e r  o f  magnitude g r e a t e r  than  found i n  

Thorn Creek f o r  f o u r  of  t h e  s i x  parameters  t e s t e d  (Table  2 ) .  

5 T o t a l  co l i f o rms  were found t o  be  1 .0  x 10 per  100 mil l i l i ters  

4 i n  t h e  L i t t l e  Calumet River, compared t o  2 . 9  x 10 pe r  100 

m i l l i l i t e r s  i n  Thorn Creek. Feca l  co l i fo rms  were 2.1 x 10 4 

per  100 m i l l i l i t e r s  i n  t h e  L i t t l e  Calumet River compared t o  
3 

1.9 x 10 per  100 mi l l i l i t e r s  i n  Thorn Creek. Feca l  s t r e p -  

tococc i  were found t o  be  t h e  same i n  t h e  L i t t l e  Calumet River  

3 3 
and Thorn Creek w i th  6 .2  x 10 and 1 .5  x 10 pe r  100 m i l l i -  

l i ters,  r e s p e c t i v e l y .  The s t anda rd  p l a t e  coun t s  were 1 . 9  .x 

5 4 10 per  m i l l i l i t e r  i n  t h e  L i t t l e  Calumet River and 3.4 x 1 0  

per  m i l l i l i t e r  i n  Thorn Creek. Pseudomonas ae rug inosa  counts  

were g r e a t e r  i n  t h e  l i t t l e  Calumet River  (1.1 x l o 3  per  1 0 0  

2 
mil l i l i t e r s )  than  i n  Thorn Creek (1.8 x 10 per  100 m i l l i -  

l i ters) and Salmonella counts  were t h e  same f o r  both  r i ve r '  

systems (1.7 x 1 0 - I  and 1 . 7  x 10-I  pe r  100 m i l l i l i t e r s ,  re- 

s p e c t i v e l y )  . 
The L i t t l e  Calumet River ,  because of t h e  h ighe r  b a c t e r i a l  

coun ts  found, would be  cons idered  more p o l l u t e d  than  Thorn 

Creek. For bo th  r i v e r  systems t h e  f a r t h e s t  upstream l o c a t i o n s  

sampled were found to  have h igher  b a c t e r i a l  coun t s  than  t h e  

f a r t h e s t  downstream s t a t i o n .  Th is  i n d i c a t e d  t h a t  p o l l u t i o n ,  i n  

terms of t h e  b a c t e r i a l  parameter  t e s t e d ,  occur red  upstream of 

t h e  s t u d y  a r e a .  



Per iphy ton  a n a l y s e s  confirmed t h a t  t h e  L i t t l e  Calumet 

River  w a s  more p o l l u t e d  t han  Thorn Creek. A g r e a t e r  number 

of s p e c i e s  were found p e r  sampling d a t e  i n  Thorn Creek (60 

s p e c i e s )  t han  i n  t h e  L i t t l e  Calumet River  (52 s p e c i e s ) .  

Over t h e  e n t i r e  sampling pe r i od  a g r e a t e r  number of s p e c i e s  

w e r e  found i n  Thorn Creek (164 s p e c i e s )  t h a n  i n  t h e  L i t t l e  

Calumet River  (151 s p e c i e s )  which gene ra t ed  a h ighe r  average  

Shannon-Weaver s p e c i e s  d i v e r s i t y  index f o r  Thorn Creek (2.99) 

t han  f o r  t h e  L i t t l e  Calumet River  ( 2 . 62 ) .  The average  s t and-  

5 i n g  c r o p  w a s  s i m i l a r  f o r  bo th  sys tems,  1 .5  x 10 organisms 

p e r  s q u a r e  c e n t i m e t e r  i n  Thorn Creek and 2.3 x l o 5  organisms 

pe r  s q u a r e  c en t ime t e r  i n  t h e  L i t t l e  Calumet River .  

The a u t o t r o p h i c  index (Tab le  7 )  and e q u i t a b i l i t i e s  (Tab le  

6 ) ,  w h i l e  they  do n o t  e s t a b l i s h  t r e n d s ,  i n d i c a t e  t h a t  bo th  - 
Thorn Creek and t h e  L i t t l e  Calumet River  were p o l l u t e d .  

I n  c o n t r a s t  t o  t h e  b a c t e r i a l  d a t a ,  t h e  pe r i phy ton  d a t a  

sugges ted  i nc r ea sed  p o l l u t i o n  from upstream t o  downstream. 

I n  Thorn Creek, t h e  average  pe r iphy ton  d e n s i t y  decreased  by 

2 
an o r d e r  o f  magnitude from Linco ln  Highway (150,978/cm ) t o  

2 
Joe  O r r  Road (18,297/cm ) and t hen  i nc r ea sed  a t  Margare t  S t r e e t  

2 
and 167/170th ~ t r e ~ t  t o  426,693/cm2 and 467,192/cm , respec-  

t i v e l y .  The average  number of s p e c i e s  dec reased  from 35 a t  

L inco ln  Highway t o  22 a t  Joe O r r  Road b e f o r e  i n c r e a s i n g  t o  4 0  

a t  Margaret  S t r e e t  and back to  35 a t  167/170th S t r e e t .  The 

average  s p e c i e s  d i v e r s i t y  index,  too, decreased  from Linco ln  



Highway (2.68) t o  Joe  O r r  Road (2,361 and then  i n c r e a s e d  a t  

Margaret S t r e e t  (2.63) and 167/170th S t r e e t  (2 .55) .  

The pe r iphy ton  d a t a ,  t h e r e f o r e ,  i n d i c a t e d  t h a t  Thorn 

Creek o v e r a l l  was p o l l u t e d ,  b u t  t h e r e  were i n d i c a t i o n s  o f  

f l u c t u a t i o n s  i n  wa te r  q u a l i t y  a t  J o e  O r r  Road and a t  Margaret  

S t r e e t .  

I n  t h e  L i t t l e  Calumet River  t h e  pe r iphy ton  d e n s i t y  de- 

5 c r ea sed  50 p e r c e n t  from upstream t o  downstream w i t h  3.9 x 10 / 
5 c m 2  a t  Wentworth Avenue dec r ea s ing  t o  1 .8  x 10 / c m 2  a t  Ashland 

Avenue. The average  number of s p e c i e s  2 e r  sample a l s o  de- 

c r ea sed  from 38 a t  Wentworth Avenue t o  28 a t  Ashland Avenue. 

I n  c o n t r a s t ,  t h e  average  s p e c i e s  d i v e r s i t y  index  i n c r e a s e d  

from 2.0 a t  Wentworth Avenue t o  2.6 a t  Ashland Avenue, in -  

d i c a t i n g  a n  improvement i n  t h e  q u a l i t y  of  t h e  r i v e r  water .  I n  

a d d i t i o n ,  t h e  number o f  p o l l u t a n t - t o l e r a n t  organisms decreas -  

ed from 30 a t  Wentworth Avenue t o  24 a t  Ashland Avenue, b u t  

t h e  pe rcen tage  bf p o l l u t a n t - t o l e r a n t  organisms,  based on per-  

s i s t e n t  s p e c i e s ,  r o s e  from 42.9 p e r c e n t  t o  52.6 p e r c e n t ,  re- 

s p e c t i v e l y ,  i n d i c a t i n g  d e t e r i o r a t i n g  wa te r  q u a l i t y  downstream. 

F i sh  - 
F i s h  were c o l l e c t e d  from t h e  L i t t l e  Calumet River  and 

Thorn Creek du r ing  J u l y  12 through August 12 and October 5 

through October 28, 1983. A t o t a l  of  17 s p e c i e s  of f i s h ,  

p l u s  t h e  c a r p  x g o l d f i s h  hybr id  and hybr id  s u n f i s h ,  were c o l -  



l e c t e d  from t h e  L i t t l e  Calumet River .  A t o t a l  of  11 f i s h  spe-  

cies, p l u s  hybr id  s u n f i s h ,  w e r e  c o l l e c t e d  from Thorn Creek. 

Abundance o f  f i s h  i n  t e r m s  o f  number' and weight  of  f i s h  

c o l l e c t e d  p e r  ten '  minutes  e l e d t r o f i s h i n g  a r e  d e p i c t e d  i n  Fig_- 

u r e s  3 and 4 f o r  t h e  L i t t l e  'Calumet River  and Thorn Creek. - -. 
T o t a l  number o f  f i s h p e r  t e n  minutes  e l e c t r o f i s h i n g  ranged 

from 0.5 f i s h  a t  Wentworth Avenue t o  11 f i s h  a t  Ashland Ave- 

nue du r ing  J u l y  through August and from none a t  Wentworth 

Avenue t o  30 f i s h  a t  159th  S t r e e t  du r ing  October i n  t h e  L i t t l e  

Calumet River .  

I n  Thorn Creek, t o t a l  number of  f i s h  p e r  t e n  minutes  

e l e c t r o f i s h i n g  ranged from 6 f i s h  a t  167/170th S t r e e t  t o  31  

f i s h  a t  J o e  O r r  Road du r ing  J u l y  through August, and from 7 

f i s h  a t  J o e  O r r  Road t o  26 f i s h  a t  Margaret  S t r e e t  du r ing  O c t -  

ober .  

T o t a l  weight  of  f i s h  ( i n  grams) p e r  t e n  minutes  e l e c t r o -  

f i s h i n g  ranged from 4 grams a t  Vlentworth Avenue to  1,509 grams 

a t  159 th  S t r e e t  du r ing  J u l y  through August and from none (no 

f i s h  c o l l e c t e d )  a t  Wentworth Avenue t o  520 grams a t  159 th  

S t r e e t  du r ing  October i n  t h e  L i t t l e  Calumet River .  I n  Thorn 

Creek, t h e  t o t a l  weight  of  f i s h  pe r  t e n  minutes  e l e c t r o f i s h i n g  

ranged from 25 grams a t  167/170th S t r e e t  t o  134 grams a t  

Lincoln  Highway and a t  J o e  O r r  Road du r ing  J u l y  through August 

and from 42 grams a t  167/170th S t r e e t  t o  186 grams a t  Margaret  

S t r e e t  du r ing  October.  



The number and we igh t  o f  f i s h  p e r  t e n  minu tes  e l e c t r o -  

f i s h i n g  were l e a s t  d u r i n g  bo th  c o l l e c t i o n  p e r i o d s  a t  Wentworth 

Avenue on t h e  L i t t l e  Calumet River  t h a n  a t  any o t h e r  sampling 

l o c a t i o n  i n  t h e  L i t t l e  Calumet River/Thorn Creek wa te r shed .  

T h i s  sugges ted  t h a t  t h e  w a t e r  q u a l i t y  was p o o r e s t  a t  t h i s  l o -  

c a t i o n  i n  t h a t  f i s h  w e r e  unab le  t o  r e a c h  v e r y  l a r g e  numbers 

under  t h e  e x i s t i n g  c o n d i t i o n s .  

I n  d e c r e a s i n g  o r d e r  o f  abundance, t h e  major  s p e c i e s  i n  

t h e  1983 L i t t l e  Calumet River  c o l l e c t i o n  based on number of  

f i s h  p e r  t e n  minu tes  e l e c t r o f i s h i n g  were: g r e e n  s u n f i s h  ( 3 1  

p e r c e n t ) ,  g i z z a r d  shad ( 2 7  p e r c e n t ) ,  and t h e  c e n t r a l  mudminnow 

( 2 1  p e r c e n t ) .  I n  Thorn C r e e k  t h e  major  f i s h  s p e c i e s  i n  t h e  

1983 c o l l e c t i o n  were: g r e e n  s u n f i s h  (58  p e r c e n t ) ,  t h e  f a t h e a d  

minnow (18 p e r c e n t ) ,  and t h e  c r e e k  chub (11 p e r c e n t )  ( T a b l e  9 ) .  

Karr  (18)  h a s  mentioned t h a t  a  measure of  w a t e r  q u a l i t y  

c o n d i t i o n s  i n  a  s t r e a m  i s  t h e  abundance of  g r e e n  s u n f i s h .  T h i s  

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

s i tes  of  degraded w a t e r  q u a l i t y .  P f l i e g e r  (19)  noted  t h a t  t h e  

g r e e n  s u n f i s h  t o l e r a t e d  ext remes  of  t u r b i d i t y ,  d i s s o l v e d  oxygen, 

t empera tu re ,  and f low,  and t h a t  it d i d  w e l l  where few o t h e r  

s u n f i s h e s  o c c u r r e d .  According to  Karr  ( 1 8 ) ,  h i g h  abundance o f  

t h i s  s p e c i e s  ( g r e a t e r  t h a n  20 p e r c e n t  of t o t a l  i n d i v i d u a l s )  

i n d i c a t e d  degraded c o n d i t i o n s .  

The g r e e n  s u n f i s h  was t h e  most numerous f i s h  s p e c i e s  i n  

bo th  t h e  L i t t l e  Calumet R iver  and Thorn Creek c o l l e c t i o n s ,  corn- 



p r i s i n g  much more t h a n  20 p e r c e n t  of  e i t h e r  c o l l e c t i o n  f o r  t h e  

e n t i r e  s t ream.  Based upon t h e  p e r c e n t  composi t ion  o f  g r e e n  

s u n f i s h  a l o n e ,  bo th  streams would appear  t o  be o f  poor w a t e r  

q u a l i t y .  

The g i z z a r d  shad,  which comprised 27 p e r c e n t  of  t h e  L i t t l e  

Calumet River  c o l l e c t i o n ,  i s  u s u a l l y  found i n  deep,  q u i e t  p o o l s  

of s t r eams  w i t h  s i l t  and d e b r i s  on t h e  bottom. The g i z z a r d  

shad i s  h i g h l y  s p e c i a l i z e d  f o r  mud f e e d i n g  and i t  h a s  probably  

i n c r e a s e d  i n  abundance i n  I l l i n o i s  ( p r e s e n t  day as compared 

wi th  t h e  t u r n  of  t h e  c e n t u r y )  because  of t h e  i n c r e a s e  of  s i l t  

i n  many s t r eams  ( 2 0 ) .  

The c e n t r a l  mudminnow comprised 21 p e r c e n t  o f  t h e  1983 

L i t t l e  Calumet River  c o l l e c t i o n .  Th i s  s p e c i e s  i s  known t o  

t o l e r a t e  low d i s s o l v e d  oxygen c o n d i t i o n s  and t h r i v e s  i n  t h o s e  

a r e a s  of s t r eams  w i t h  a  muddy bottom ( 2 0 ) .  

The abundance dominance of  g i z z a r d  shad and c e n t r a l  mud- 

minnow sugges ted  t h a t  one of  t h e  major  f a c t o r s  governing t h e  

f i s h  p o p u l a t i o n s  o f  t h e  L i t t l e  Calumet River  was i t s  muddy 

bottom which w a s  composed of deep d e p o s i t s  of s i l t  and s l u d g e .  

These deep d e p o s i t s  of  bottom sediments  were g r e a t e s t  a t  Went- 

worth Avenue, s t i l l  deep b u t  somewhat less s o  a t  159 th  S t r e e t ,  

and least  a t  Ashland Avenue. 

The f a t h e a d  minnow comprised 18 p e r c e n t  of  t h e  Thorn Creek 

c o l l e c t i o n .  The f a t h e a d  minnow i s  t o l e r a n t  of  h i g h  tempera- 

t u r e ,  extreme t u r b i d i t y ,  and low d i s s o l v e d  oxygen c o n c e n t r a -  

t i o n s  (19)  . 



The c r eek  chub comprised 11 p e r c e n t  of t h e  Thorn Creek 

c o l l e c t i o n  and t h i s  s p e c i e s  i s  e s p e c i a l l y  abundant  i n  low 

g r a d i e n t  streams wi th  mud o r  c l a y  s u b s t r a t e s .  I t  has  i n -  

c r ea sed  i n  abundance i n  I l l i n o i s  a s  a r e s u l t  of t h e  i n c r e a s e  

i n  s i l t ,  t h e  temporary dec r ea se  i n  t h e  s i z e  of  many s t reams ,  

and t h e  e l i m i n a t i o n  of competing s p e c i e s  by human modif ica-  

t i o n  of s t reams  and watersheds  (20) . 
These f i s h  s p e c i e s  a r e  g e n e r a l l y  recognized a s  being rel-  

a t i v e l y  e c o l o g i c a l l y  t o l e r a n t  s p e c i e s ,  as a r e  t h e  m a j o r i t y  of 

t h e  o t h e r  s p e c i e s  c o l l e c t e d  i n  bo th  t h e  L i t t l e  Calumet River  

and Thorn Creek. Th i s  i n d i c a t e d  a s t r e s s f u l  environment due 

to  less than  optimum wate r  q u a l i t y  c o n d i t i o n s  i n  t h e  L i t t l e  

Calumet River  and i n  Thorn Creek. 

The g reen  s u n f i s h ,  g i z z a r d  shad,  c e n t r a l  mudminnow, f a t -  

head minnow, and creek chub were a l s o  dominant i n  terms of 

weight  of  f i s h  c o l l e c t e d  pe r  u n i t  e f f o r t  o f  e l e c t r o f i s h i n g ,  

as p re sen t ed  i n  ' ~ a b l e s  1 0  and - 11 f o r  bo th  t h e  L i t t l e  Calumet 

River  and Thorn Creek. However, i n  t h e  L i t t l e  Calumet River  

t h e  c a r p  and t h e  c a r p  x g o l d f i s h  hybr id  comprised t h e  g r e a t e s t  

pe rcen tage  of  t h e  weight  o f  t h e  t o t a l  c o l l e c t i o n .  The c a r p  

comprised 68 p e r c e n t  and t h e  c a r p  x g o l d f i s h  hybr id  12 p e r c e n t  

of t h e  t o t a l  weight  of t h e  c o l l e c t i o n . .  

Carp a r e  ve ry  a d a p t a b l e  f i s h  (19 ) .  The c a r p  f e e d s  on 

both  p l a n t  and animal matter and o f t e n  congrega tes  where 

sewage i s  d i scharged  i n t o  s t reams  ( 2 0 ) .  Carp can  t o l e r a t e  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 13 

&VEBAGE CATCH PER 10 MINUTES ELECTROFISHING FOR BACKPACK/SEINE 
COLLECTIONS FROM THE CHICAGO WATER WAYS^ 

Fish Per 10 Minutes 
Drainage Number of Species 'Electrofishing 

Number of Area Per Collection Weight 
~6llections (square miles) Average Maximum Number . (grams ) Waterway Year 

Jackson Creek 2 1976 7 52.7 9.1 19 78 618 
2 

Mill Creek 
L 

Hickory Creek 

North Branch Chicago River 1976 

North Branch Chicago River 1980 

North Branch Chicago River 1981 

Salt Creek 
2 

1976 
3 

Nippersink Creek 

Little Calumet River 

Little Calumet River 

DuPage River 1976 14 376 8.7 15 134 2,889 . 
&A ata from Reference 22. 
*~$:b::::y~to ~ e s  Plaines River. 
3~ributary to Fox River. 















































































THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-4 (Cont inued)  

PERIPHYTON SPECIES AND DENSITIES ( O R G / C M ~ )  
FOUND AT 167/170th STREET I N  THORN CFEEK DURING 1983 

Genus S p e c i e s  

U l o t h r i x  
Anabaena 
A. - 
Chroococcus 
Lyngbia 
Microc stis 
&a 
0. - 
0. - 
Euglena 
E. - 
Phacus 
Trachelomonas 

u - 
f los -aquae  
wiscons inense  
d i s  e r s u s  
&l 
i n c e r t a  
i i m n e t i c a  

E e v i s  
minuta 
Fox+maL 
acuminatus 
p u l c h e l l a  

Nos. Spp. 2 3 3 1 32 2 6 4 6 4 1 35 4 6 

NS = N o  Sample 
l ~ e r s i s t e n t  s p e c i e s .  
2 ~ o l l u t a n t - t o l e r a n t  s p e c i e s .  
3 P e r s i s t e n t  p o l l u t a n t - t o l e r a n t  s p e c i e s .  
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-5 (Continued) 

PERIPHYTON SPECIES AND DENSITIES (ORG/CM~) 
FOUND AT WENTWORTH AVENUE IN THE LITTLE CALUMET RIVER DURING 1983 

Genus Species 

Gomphonema 
.G .  - 
Hantzschia 
:i . - 
Melosira 
E- 

vakans 
circularel . 1,194 
an elica 
caiitatal 1,671 
cincta var. 
heufleria . 

Keridian 
Navicula 
N. 

cryptocephala' 9,549 
cryptocephala 
var. venetaL 
elginensis 
var. rostrata 
exigua 
regaria3 

mutica var. 
cohnii 
mutica var. 
tropica 

Table continued on following page. 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE A I I - 5  ( C o n t i n u e d )  

PERIPHYTON SPECIES AND DENSITIES ( O R G / C M ~ )  
FOUND AT WENTWORTH AVENUE I N  THE LITTLE CALUMET RIVER DURING 1 9 8 3  

G e n u s  S p e c i e s  

N a v i c u l a  m u t i c a  var. 
GiZiJXta 
p y g m a e a  

N. - 
N i t z s c h i a  

viridula v r .  1 rostellata . 2 3 9  
c o m m u n i s  var. 
abbreviatg2 2 3 9  

S. - 
S. - 
S ynedra 
S.  

T a b l e  c o n t i n u e d  on f o l l o w i n g  page. 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-5 (Cont inued)  

PERIPHYTON SPECIES AND DENSITIES (oRG/c:$) 
FOUND AT WENTWORTH AVENUE I N  THE LITTLS CALUMET RIVER DURING 1983 

Genus S g e c i e s  

Synedra  
S. - 
S. - 
S. - 
A c t i n a s  trum 

Ankis t rodesmus 
A. - 
A. - 
Chlamydomonas 
" 

g a i l l o n i i l  239 
p a r a s i t i c a  v a r  . 
s u b c o n s t r i c t a  

716 
h a n t z s c h i i  
v a r  . e longatum2 
b r a u n i i  

b i ' u  a 
&:guda3 s .  - 

S e l e n a s  t rum 
U l o t h r i x  u2 - 

h e l i c o i d e a  Anabaena 
Unknown Green 
Chroococcus 
n 

l imne t i c u s  
minutus  
l i m n e t i c a  785,515 
g l a u c a  

L. - 
Lyngbia 
Merismopedia 

T a b l e  c o n t i n u e d  on f o l l o w i n g  page. 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE A I I - 5  ( C o n t i n u e d )  

PERIPHYTON SPECIES AND DENSITIES ( O R G / C M ~ )  
FOUND AT WENTWORTH AVENUE I N  THE LITTLE CALUIIET RIVER DURING 1 9 8 3  

G e n u s  S p e c i e s  

M e r i s m o p e d i a  

M-a 

0. - 
0. - 
0. - 
0. - 
S p i r u l i n a  
- s. - 
E u g l e n a  
E. - 
E. - 
P h a c u s  
P .  - 
T r a c h e l o m o n a s  ". 
T o t a l  

N o s .  S p p .  

t e n u i s s i m a  

c y s t s  
a c u m i n a t u s  
a l a t u s  
h i s a  
&na2 

NS = No S a m p l e  
l p e r s i s t e n t  species. 
2 ~ o l l u t a n t - t o l e r a n t  species. 
3 ~ e r s i s t e n t  p o l l u t a n t  s p e c i e s ,  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII -6  

PERIPI~YTON SPECIES AND DENSITIES ( O R G / C M ~ )  
FOUND AT 1 5 9 t h  STREET I N  THE LITTLE CALUMET RIVER DURING 1 9 8 3  

Genus S p e c i e s  

A c h n a n t h e s  
A- 

a la ta  
d e I i c a t i s s i m a  
v e n e  t a  
s e r i a n s  v a r .  
b r a c h y s i r a ,  

Anomoeone is  
m 

C o c c o n e i s  
C y c l o t e l l a  - 

g l a c e n t u l a '  
g l o m e r a t a  
k u t z i n a i a n a  C. - 

C. - 
C. - 
C y m b e l l a  
C. - 
C. - 
D i a t o m a  

- ~~ 

s i n u a t a  
v e n t r i c o s a  
t e n u e  
t e n u e  v a r .  
e l o n g a t u m  
o v a l i s  D i p l o n e i s  

D. - 
F r a g i l a r i a  
F. - 
Gomp honema 
G. - 

. - 

i n t e r m e d i a  2 , 7 7 8  728 
r ac i l e l  11,111 

z l i v a c e u m l  1 6 , 6 6 7  2 9 , 1 3 8  1 , 4 5 5  

T a b l e  c o n t i n u e d  o n  f o l l o w i n g  p a g e .  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-6 (Con t inued)  

PERIPIIYTON SPECIES AND DENSITIES ( O R G / C M ~ )  
FOUND AT 1 5 9 t h  STREET I N  THE LITTLE CALUMET RIVER DURING 1983 

Genus S p e c i e s  

Gomphonema 
Gyrosigma 
G. - 
H a n t z s c h i a  
H .  - 
M e l o s i r a  
M. - 
M. - 
N a v i c u l a  -- 
N. - 
N. - 
N. - 
N. - 
N. - 
N. - 
N. - 
N. - 
N. - 
N .  

accomoda -. - - -- 

c a  i t a t a  
~ r ~ ~ t o c e ~ h a l a ~  2,778 
c r y p t o c e p h a l a  
v a r  . v e n e t a 3  2 , 7  7 8 
e l g i n e n s i s  
v a r .  r o s t r a t a  -. 

ex igua l  4 ,167 
g r e g a r i a 3  5,556 
i n c e r t a  
i n t e  r a  
d t r a t a  
m u t i c a  -~~ ~ - - 

m u t i c a  var. 
s t igma  

T a b l e  c o n t i n u e d  o n  f o l l o w i n g  page.  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-6 (Cont inued)  

PERIPHYTON SPECIES AND DENSITES ( O R G I C M ~ )  
FOUND AT 159 th  STREET I N  THE LITTLE CALUMET RIVER DURING 1983 

Genus 

3/ 1 3/29 4/26 6 / 1  8/2 3  9/21 6/28 . 7/26 10/18 
t o  to t o  t o  t o  t o  t o  t o  t o  

S p e c i e s  3/15 4/12 5/10 6/14 7/12 8/9 9/8 10/4 11/3  

Nav icu la  
N. - 
N. 
N i t z s c h i a  

N. - 
N. - 
N. - 
N. - 
N. - 
!I- 
N. - 
N. - 
E- 
N. - 
N.  - 

P i n n u l a r i a  

P leuros igma  

s e c u r a  
t r i p u n c t a t a  
v i r i d u l a - v a r .  
avenaceaL  
comrnunis v  r. 
a b b r e v i a t a  9 
d i s s i  a t a 2  
&s 2  
£ o n t i c o l a 3  43,056 
f r u s  t u l u m l  
r a c i l i s z  %mZ 11,111 1,389 ~m* 

t r y b l i o n e l l a  
t r y b l i o n e l l a  v a r .  
l e v i d e n s i s l  1 ,389 
t r y b l i o n e l l a  
var. v i c t o r i a e  
b r e b i s s o n i i  
v a r .  d i m i n u t a  

%%s 2,778 
h a n t z s c h i l 2  4,167 
angus  t a t a L  

T a b l e  c o n t i n u e d  on f o l l o w i n g  page.  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-6 (Continued) 

PERIPHYTON SPECIES AND DENSITIES (ORG/CM~ 
FOUND AT 159th STREET IN THE LITTLE CALUMET RIVER DURING 1983 

Genus Species 

Surirella ovaliEil 18,056 
S. - ovata 581,944 
S ynedra affinis 
S. - gai llonii l 1,389 
S. - nana - 
S. - parasitica var. 

subconstr jcta 
s. - 
Ankistrodesmus 
A. - 
Chlamydomonas 
Closterium 
Coelas trum 
Cladophora 
P lanctonema 
Scenedesmus 
Stigeoclonium 

=toria 
0. 
Euglena 
E. - 
Total 

f alcatus 2 

microporum2 
22- 
lauterbornii 
guadricaudaZ 
nanum 
limnetical 
subbrepisl 
tenuis 
minuta 
proxima2 

Nos. Spp. 27 

NS = No Sam~le 2pollutant-tolerant species. 

3persistent pollutant-tolerant s~ecies. 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII -7  

PERIPHYTON SPECIES AND DENSITIES (ORG/CM') 
FOUND AT ASIlLAND AVENUE I N  THE LITTLE CALUMET RIVER DURING 1 9 8 3  

Genus 

3/ 1 3/29 4/26 6 / 1  6/2 8  7/26 8/23 
to t o  t o  to to  t o  t o  

S p e c i e s  3/15 4/12 5/10 6/14 7/12 8/9 9/8 

A c h n a n t h e s  
A. - 

A .  - 
Amphiprora  
Amphora 
A. 

C. - 
C. - 
D i a  toma - 

c o n s p i c u a L  

-a1 
alata 
d e l i c a t i s s i m a  
v e n e t a  
p l a c e n t u l a 3  

l o m e r a t a  
:eneghin iana  
s t e l l i g e r a  
t e n u e  . ~~~ ~ - - ~ 

U. - izenue v a r .  
e l o n g a t u m  

D i p l o n e i s  o v a l i s  2 ,680  
D. - puellaT 268 
F r a g i l a r i a  4apuc~n;2 
F. - l n t e r r n e  l a  1 , 1 6 7  1 , 2 7 3  
F. - E ? % r i a t a  26 8  
Gomphonema 170 - 

G. - -aty 318 50 ,926 12 ,329  3 ,510  
G. - 2 1 2  1 , 0 3 2  
G. - o l i v a c e u m L  30,662 82 ,755  67 ,986  509 4 ,020  
G. - p a r v u l u m s  8 , 0 6 3  213,889 193 ,264  ' 6 , 9 5 1  104 ,080  42 ,014 4 ,244  39 ,133  8 0 , 1 0 5  
H a n t z s c h i a  e l o n g a t a  1 ,072  4  1 3  
Melosira c p a n u l a t a 2  764 

T a b l e  c o n t i n u e d  o n  f o l l o w i n g  page .  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CIIICAGO 

TABLE AII -7  ( C o n t i n u e d )  

PERIPHYTON SPECIES AND DENSITIES ( O R G / C M ~ )  
??OUND AT ASHLAND AVENUE I N  THE LITTLE CALUMET RIVER DURING 1 9 8 3  

3/ 1 3/29 4/26 6 / 1  6/2 8  7/26 8/2 3  9 / 2 1  1 0 / 1 8  
t o  t o  t o  t o  to  t o  t o  t o  t o  

Genus  S p e c i e s  3/15 4/12 5/10 6/14 7/12 8/ 9  9/8 1 0 / 4  1 1 / 3  

var. v e n e t a d  
e x i g u a  
q r e g a r i a 3  
incerta 
laterostrata 
mutica 
m u t i c a  
var. c o h n i i  
py gmaea 
secura 
t r i p u n c t a t a  
v i r i d u l a  var. 
a v e n a c e a 2  

N i t z s c h i a  c a p i  te l la ta  2  6  8  
N. - communis var. 

a b b r e v i a t a 3  239 2 , 2 9 2  1 2 , 2 2 2  1 , 6 0 8  6  1 9  
!!- d i s s i  a ta2 2 ,546  1 , 5 2 8  ' 

&3 E- 2 , 2 2 8  6 ,366  2 2 , 9 1 7  1 , 4 5 1  7 , 1 6 1  2 6 0 , 4 8 6  1 7 , 4 8 5  25 ,999  8 , 2 5 8  
N. - f rus tu lum 1 3 6  4 , 5 8 3  1 , 5 2 8  2 6 8  

T a b l e  c o n t i n u e d  on f o l l o w i n g  p a g e .  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-7 (Continued) 

PERIPHYTON SPECIES AND DENSITIES (ORG/CM~) 
FJOUND AT ASHLAND AVENUE IN T9E LITTLE CALUMET RIVER DURING 1983 - 

Genus Species 

Nitzschia 
N. 

longissima 
sinuata var. 
tabellaria 
curvata 
smithii 
hantzschii2 

nana - - - - - - ~  

x h e l l a  
ki3--- 
c;;ana 

falcatus2 
ambiguum 
hookeri 
sphagnicola 

S. - 
Thalassiosira 
Ankistrodesmus 
A. - 
Characium 
C. - 
Chlamydomonas 

Table continued on following page. 



I I 
I TABLE AII-7 (Continued) 

I PERIPHYTON SPECIES AND DENSITIES (ORG/CM~)  
I 
I 

FOUND/ AT ASIILAND AVENUE I N  THE LITTLE CALUMET RIVER DURIYG 1983 

I I 

3 1 to 3/29 4/26 6/1 6/28 b/26 8/23 9/11 10/18 
t o  t o  t o  t o  I t o  t o  t o  t o  

Species 3k15 4/12 5/10 6/14 7/12 v9 9/ 8 10/4 11/3 

I I 
Genus 

I 

lunula  
micro orum2 

I 
&. 
gracilimum2 

Closterium 
Coelastrum 
Pediastrum 

l a u t e r b o r n i i  
v i r i d e  
-9 

Scenedesmus b i ' u  a 
a z a u d a  
minutum 

s.  - 
Selenastrum 

Ulothr ix  
u. 
h a b a e n a  
Aphano thece 
Chroococcus 
L ngbia 
&ZSEtoria 
0. - 
0. - 
Euglena 
- 
E. - 
Phacus 
T o t a l  
Nos. Spp. 

NS = NO Sample ' pe r s i s t en t  s p e c i  s .  'Po l lu tant - to lerant  spec ies .  3 ~ e r s i s t e n t  poll t a n t - t o l e r a n t  spec ies .  t 



TABLE AII-8 

I FOUND IN THORN CREEK AND THE LITTLE CALUMET RIVE$ 

1 DURING 1983 
I I 
I I 

I Dates of  Samples - 1983 I 
3/1 3/129 4/26 6/1 6/28 7/26 9/23 9)21 10/18 ~ v e r a ~ e  

Sartpling t o  t o  t o  t o  t o  t o  t o  Average Number 
Loca t ions  3 41?2 5/10 6/14 7/12 8/9 9/ 8 10q4 11/3 Density Spec ies  

Thorn Creek 

Linco ln  Highway 

Joe  O r r  Road 

Margaret  S t r e e t  

167/170th S t r e e t  15.84 0151 11.30 8.75 NS 9.18 3.23 7 / 0 8  1.38 8.71 ( 3 5 )  
(23) (3P) (32) (26) (46) (41) (3P) (46) 

I 

Fab l e  cont inued  on fo l lowing  page. 1 



THE METROPOLITAN SANITARY DISTRlCT OF GREATER CHICAGO 

TABLE A I I - 8  ( C o n t i n u e d )  

PERIPHYTON DENSITIES+ PER SQUARE CENTIMETER AND NUMBSR OF SPECIES++ 
FOUND I N  TIIORN CREEK AND THE LITTLE CALUMET RIVER 

DURING 1 9 8 3  

3 / 1  3 /29  4 /26  6 / 1  6 / 2 8  7 / 2 6  8 / 2 3  9 / 2 1  1 0 / 1 8  A v e r a g e  
S a m p l i n g  to  to  t o  t o  to  to  to  to  to  A v e r a g e  Number  
L o c a t i o n s  3 /15  4 /12  5 / 1 0  6 /14  7 / 1 2  8 /9  9 / 8  1 0 / 4  11/3 D e n s i t y  S p e c i e s  

L i t t l e  C a l u m e t  R i v e r  

W e n t w o r t h  A v e n u e  

1 5 9 t h  S t r e e t  

A s h l a n d  A v e n u e  

+ c l u m p  c o u n t  x 1 0 5  per cm2 
 umber of species i n  parentheses. 





THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-9 (continued) 

ORGANIC MATTER', CHMROPHYU a++, AND AUTOTROPHIC INDEX+++ 
DSTSPdINED FROM THORN CREEK AND THE LITTLE CALUt.BT RIVER DURING 1983 

Dates of Samples - 1983 

Sampling Consti- to to to to to to to to 
tuents 3/15 4/12 5/10 6/14 7/12 8/9 9/8 1 4  11/3 Avg. ; 

Thorn Creek 

167th/170th Street OM 328 47 332 153 208 243 169 141 202.6 

Chl a 5.61 0.04 6.21 2.45 N.S. 2.75 0.76 2.39 0.23 2.55 

A1 58.5 1175.0 53.5 62.4 75.6 319.7 70.7 613.0 303.6 

Little Calumet River 

Wentworth Avenue 

159th Street 

OM 3853 822 1169 1013 625 1557 2739.8 

Chl a 1.45 N.S. N.S. 5.14 1.24 1.37 1.97 N.S. 0.24 1.90 

A 1  2657.2 159.9 942.7 739.4 317.3 6487.5 1884.0 

OM 518 1383 907 443 344 719.0 

Chl a 1.10 1.96 0.66 N.S. N.S. N.S. 0.49 N.S. 0.10 0.86 

A1 470.9 705.6 1374.2 904.1 3440.0 1379.0 

Table continued on following page. 
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I I 

I 
TABLE AII-10 

I 

I Dates of Samples - 1983 I 
I I 

3/1 4/26 b / 1  6/28 7/26 8/23 
I 

9/21 
to to to 10/18 Sampling to to to to to 

Locations 3/15 41/12 5/10 6/14 7/12 8/ 9 9/8 I 10/4 11/3 Avg 

Thorn Creek 

Lincoln Highway 1.5815 

Joe Orr Road 1.8385 1!6277 1.9185 2.2255 1.4026 1.7247 2.1119 2.9491 2.0653 

Margaret Street NS 1!0718 NS 2.4300 NS 2.0223 1.7236 I 
167th/l70th Street 1.3515 1.17632 1.7967 1.1742 NS 2.3597 2.5812 1.8615 2.8445 

Wentworth Avenue 0.9513 f~ NS 1.3047 2.4206 2.8141 1.0598 1 NS 1.9751 
1.9619 

159th Street 1.3695 2.12492 2.2105 NS NS NS 2.1856 NS 2.5200 2.1298 

Ashland Avenue 1.8089 2.11298 1.7799 1.2943 0.9098 1.7779 1.9354 2.4600 1.3358 2.6113 

Little Calumet River 1.5855 

NS = No Sample. 
I I 

2.2139 2.0331 1.4892 2.2062 







THE -TAN SANITARY DISTRICl? OF' GREATER QIICAGO 

ELFCTFOFISHING RESULTS (lWI?AI. NUMBEfG AND WEIWTS, P- AND C A W  PER 10 MI=) FOR F I S H  CDLWCED 
l?FCt4 THE LI'PIZE CAUlMFP IUVER AND ?HOFN CREEK DURING 1983 

. - Weight 
station Name mtal (grams) 

and River Nunber Nunber per % Total %i+t Per 10 % -1 
Gear Used Mile Date Species Name of Fish 10 Minutes W* (grams) Minutes Weight 

Ashland Avenue 0 .6  8/5 Gizzard shad 7 1.17 12.28 44.03 7.39 0.60 
Little Calumet River Central nndmhmm 1 0.17 1.75 1.04 0.17 0.01 

XJ 
Boat Electrofisher, Coldfish 3 0.50 5.26 22.47 3.77 0.31 

n 60 minutes Carp 12 2.01 
H 

21.05 6,833.04 1,146.80 93.74 
n Fathead minnow 8 1.34 14.04 8.72 1.46 0.12 
I 
h) 

Creek chub 1 0.17 1.75 0.80 0.13 0.01 
Black bullhead 3 0.50 5.26 334.11 56.07 4.58 
Green sunfish 15 2.52 26.32 15.00 2.52 0.21 
Orangespotted sunfish 5 0.84 8.77 21.20 3.56 0.29 
Bluegil l  1 0.17 1.75 6.77 1.14 0.09 
rysemWth bass 1 0.17 1.75 1.85 0.31 0.03 - 

lbtal 57 9.57 10 0 7,289.03 1,223.33 100 

Ashland Avenue 
L i t t l e  Calmnet River 
Backpack Electrofisher 
on Boat, 25 minutes 

Central imdmimm 2 0.79 3.64 4.27 1.69 0.92 
Grass pickerel  1 0.39 1.82 54.56 21.55 11.80 
Goldfish 3 1.18 5.45 39.99 15.80 8.65 
QUP 2 0.79 3.64 53.20 21.01 11.51 
Creek chub 1 0.39 1.82 0.97 0.38 0.21 
Green sunfish . 41 16.19 74.55 225.74 89.17 48.83 

Table continue3 on follawing w e .  



THE MFpw)poLITAN SANITARY DISTRICT OF - CHICPGO 

TAaLe AIII-1 (Continued) 

ELECTKFISHING RESULTS (TOTAL NUhBEK AND WEIC;HTS, PEKENTXE AND C A W  PER 10 MIN[ITES) FOR FISH C O m  
~ ? H E ~ T I Z E C A L U M E T F ? I V E R A N D T H O R N ( 3 R E H ( W R I N G 1 9 8 3  

Yei@t 
Station N a w  Tatal (gram) ' 

and River Mmrber Number per % Total Weight Per 10 % Total  
Gear U s e d  Mile Date Species IWnne of Fish 10 Minutes N W r  (grams) Minutes Weight 

Ashland Avenue 
Little Calunet River 
Backpck Electrofisher 
on mt, 25 minutes 

Ashland Avenue 
L i t t l e  C a l m t  River 
Bwt Electrofisher 
61 minutes 

0.6 8/19 ~ l u e g i l l  
White crappie 

Gizzard shad 
Central mdmhmm 
Goldfish 
Carp 
Fathead minnow 
Channel catfish 
Brook stickleback 
Green sunfish 
Green x bluegill  
sunfish hybrid 
-ed 
Bluegill 

Table continued on f o h i n g  page 



ZHE -TAN SANITARY DISWCT OF GREATER CHICAGO 

FLEClR3FISHING IIISULTS (lWTAL NIBBEE AND WEIQl'IS, P- AND WlXX PER 10 MINtfiES) FOR FISH OXUCED 
FIMM!Il iELITITECAUMETRIVERANDTHORNCIIWWRING1983 

Station Nam? 
and 

Gear used 
River 
Mile Date Species N a m  of Fish 

Ashland Avenue 1.0 8/19 Central muchninnow 1 
( W l l  Street) Fathead minnow 1 
Little Calmet River Green sunfish 4 

H 
H 

Backpack Electrofisher - 
I on Boat, 20 minutes Total 6 
P 

159th Street 8 . 1  8/12 Gizzard shad 
Li t t l e  C a l W  River Central mudhninnow 
Backpack Electrof isher (331df ish 
on Boat, 54 minutes Carp 

Carp x goldfish hybrid 
Fathead minnow 
Green sunfish 
Orangesptted sun£ish 
Largawuth bass 

Number per % Total 
10 Minutes N h r  

Total 
Weight 
(grams 

%?ighk 
(grams) 
Per 10 

Minutes 
% Total 
Weight 

Table continued on following page. 



THE bETR3K)LITAN SANITAW DISTRICT OF GENER CHICAM) 

TABLE AIII-1 (Continued) 

-ISHIM2 RESULTS (TOTAL AND WEIGHTS, P- AND CATQI PER 10 MINUTES) FOR FISH cDUXCED 
FW3M ?HE LI!lTIE CALUMET RIVER AND 'RI0FU-I CREM DURING' 1983 

Weight 
Station Nam= Total (gram) 

and River Nunher tiumber per % Total Weight Per 10 % Total 
Gear Used Mile Date of Fish 10 Minutes N&r (gram) Minutes Weight Species Name 

159th Street  8.1 10/28 
L i t t l e  Calmet River 
Backpack Electcofisher 
on Boat, 85 minutes 

Gizzard shad 
Central mdminnow 
Carp 
Carp x goldfish hybrid 
Fathead minnaw 
'Black bullhead 
Green sunfish 
Orangespotted sunfish 
Bluegill 
Lxgerputh bass 
White crappie 

159th Street  
(Mouth of mrn creek) 
Little Calumet River 
Backpack Electrof isher 
on Boat, 10 minutes 

Central mdminmw 
I4xquitofi .h 
Green sunfish 

Table continued on following page. 



THE METFOPOLITAN SANITARY DISTElICT OF C;REATER C-IICAOO 

ELDXRWISHING RESULTS (TOTAt NWBEE AND WEIC;WIS, PERENlXE AND C A W  PER 10 MINUTES) FOR FISH cDLLCED FKM ?HE 
FIgCMTHEWTTW(XLWEI 'RIVERAND'I l - I~CREEKDURING1983 

Station Name 
and 

Gear Used 
River 
Mile Date Species N a m  

m i g h t  
Total (grams) 

Nm&r Mnnber per % Total weight Per 10 % Total 
of Fish 10 Minutes N u r k e r  (gram) Minutes Weight 

Wenbmrth A v a e  12.9 8/4 Green sunfish 1 0.24 50.00 6.09 1.45 32.85 
Little C a l m t  River Bluegil l  (picked 1 0.24 50.00 12.45 2.97 67.15 
(IYIN state Line) up dead) - - - - 
Backpack Electrofisher 
on Boat, 42 minutes 

%tal 2 0.48 100 18.54 4.42 100 

Wentworth Avenue 
L i t t l e  Cdlunet River 
(WIN state Line) 
Backpack Electrofisher 
on Boat, 31  minutes 

167/170th S t r e e t  
Thorn e e e k  
Backpack Elec tmf  isher 
30 minutes 

hb fish collected 

Central rmhimm 
Creek chub 
Black bullhead 
Green sunfish 
Bluegil l  
Lmqem,uth bass 

Table continued on following page. 
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alE EIRXOLJTAN S A N I W  DISTRICT OF GREATER QIICACX3 

TABLE XII-1 (Continued) 

ELECTIlOFISHING RESULTS (mrAt ERMans AND WEIGHTS, PERCENT- AND CATCH PER 10 m) FOR FISH OXLECED 
~ a l E I ; L ' I T L E C A U l M E T R I V E R A N D ~ I H O R N C R E M D U R I N G 1 9 8 3  

Weight 
Station Name Total (grams) 

and Rim 'Number Nm&er per % Total  Weight Per  10 % Total  
Gear U s e d  Mile of F ish  10 Minutes NumS3er (grams) Minutes Weight Date Species N m  

21.4 7/2 Wte 30 Green x wanmuth 
Ihorncreek sunf i sh  hybrid 1 0.28 1.92 3.91 1 . 0 9 .  0.82 

H 
H BaClpMCk e l ec t ro f i she r  - Largemuthbass  1 0.28 1.92 0.73 0.20 0.15 

36 minutes, p lu s  one - 
seinehaul, l o m e t e r s  

l'btal 52 14.55 100 477.81 133.72 100 . 

Ilrxlte 30 21.4- 
Thorn Creek 
Baclrpack e l ec t ro f i she r ,  
66 minutes plus 3 
seine hauls, 3 1  meters 

Gizzard shad 
Fathead mirurrw 
Creekchub 
Cseen sunfish 
Bluegi l l  

T a b l e  c o n t i n u e d  o n  f o l l o w i n g  page .  



'HE l m m m  SANITAIIY DISTRICT OF GRmTER rnICPbX) 

TABIE XII-1 (Continued) 

-SING EEXJISS ('IWl!AL m E S  AND WEI-, PEXlWTAGZS AND CATCH PER 10 m) FOR FISH CXUECJ.'ED 
E'RCM THE LITITE CALIBET RIVER AND 'IHOW CREEK CUUNG 1983 

, , . . . . , 

Weight 
Station IGaw Total (grams 

and River MmS3er m r  per % Total iVeight Per 10 ' . % Total. 
Gear Used Mile of Fish 10 Minutes Num33er (grams) Minutes Weight Date Species Name 

C&t-e Qrove Avenue 14.4 6/23 Fathead minnow 4 1.33 50.00 6.40' 2.13 ' 16.53 
North Creek Creekchub 4 1.33 50.00 32.32 10.76 83.47 
Backpack Electrofisher - -- - - 
follaed by 15 ft. 
seine, 30 minutes 8 2.66 100 38.72 12.89 . . 100 

135th Street  
Tinley Q-eek 
(Tributary to 
Cal-Sag Chamel) 
Backpack Electrof isher 
31 minutes, plus 
seine hauls through 
each of 3 pools 

Ckntral nmdmimm 
Central stoneroller 
Hornyhead chub 
Bluntnose minnow 
Fathead minnaw 
heekchub 
White sucker 
Qeen sunfish 

W l e  cantinued on following page. 



TM6 SANITARY DISTFUCl' OF GREATER CHICAG3 

PraLE AIII-1 (Continued) 

EJBXKEISHING RFSULTS ('IVDsL NLPilBERS AND WEICXTS, AND CATCH PER 10 MINWES) FOR FISH COLLECTED 
FWM THE IXlTLE CAUMET RNER AND THORN CREEK DURING 1983 

Weight 
Station N a n ~  Tota l  (gram 

and River Kmber Nmker per % Total  Weight Per 10 % Total 
Gear U s e d  Mile Late Species Nane of Fish 10 Minutes N* (grams) Minutes Weight 

Halsted Street 320.1 10/19 Gizzard shad 4 0.58 36.36 20.04, 2.89 0.21 
Li t t le  Calumet River chinook salrrm* l *  - - 1,814.40 - - 

=I Boat Electrofisher Carp 6 0.86 54.55 9,400.50 1,353.56 99.74 
69Minutes Carp x goldfish 1 0.14 9.09 4.58 0.66 0.05 

P 

Total 11 1.58 100 9,425.12 1,357.11 100 

Lake Calunet 
115th Street 
Boat Electmfisher 
62 Minutes 

10/6 Gizzard shad 82 
Rainbow trout** 1** 
Goldfish 8 
Carp 18 
Golden shiner 8 
Bluntnose mirum 165 
Fathead minnaw 1 
Black bullhead 3 
Green sunfish 61 

70 

Table an- cm fol ladng page. 



MEAN, AM) MMll%M 'EXAL (m) AND WEIm (WT) FOR FISH FIIOM THE LI'ITLE 
rZIVER AN) THOIW DURING 1983 

River 
S t a t i o n  Name Mile  ate 

Mean M i n .  W. Mean Min. Max. 
W r  TL TL TL WT WT WT 

Species Name o f  Fish (mn) (mn) (mn) (9) (9) (9) 

AshIan3 Avenue 
Little Calumet River 

Ashland Avenue 0.6 8/5 Gizzard Shad 7 
Little Munet River (3entral hdmimow 1 

Goldfish 3 
Carp 12 
hthead m i n w d  8 
creekchub 1 
Black bullhead 3 
(;reen sunfish 15 
crarqespttedsunfish 5 
Bluegi l l  1 
Tyserrxlt!! bass 1 

8/19 Central rmctninncW 
Grass pi- 
Goldfish d, 

Carp 
creekchub 
Green sunfish 
Bluegi l l  
White crappie 

m e  amthme.3 on f ollcrwing page. 



TABLE AIII-2 (Cbntinued) 

MEAN, MINIMUM AM) MAXPaM VXAL LENGIM (TL) AND W E I W  (WT) FOR FISH F X M  lW3 L I m  
RIVER AND !WORN CEZK DURING 1983 

Mean Min. Max. Mean Min.  Max. 
Hiver Mnnber TL TL TL WT WF WT 

S t a t i o n  Name Mile Date S p e c i e s  Name of Fish (Inn) (lml) (Inn) (9) (9) (g) 

Ashland Avenue 0.6 10/12 Gizzard shad 7 101 73 122 12.23 3.23 24.00 
Little Calmt River Central mdminmw 20 70 60 81  4.77 2.77 7.76 

Goldfish 4 18 5 173 196 125.75 101.00 151.00 
Carp 3 150 140 165 52.00 42.00 68.00 
Fathead mirmwd 1 68 68 68 3.57 3.57 3.57 
Channel catfish 1 91 9 1  91  5.47 5.47 5.47 
Brook  stickleback 1 48 48 48 1.08 1.08 1.08 
Green sunfish 51 56 41 101 4.21 1.29 22.22 
Green x b l u e g i l l  

sunfish hybrid 1 39 39 39 1.05 1.05 1.05 
1 74 74 74 8.33 8.33 8.33 

Bluegi l l  2 44 34 54 1.64 0.57 2.70 

Ashland Avenue 
(la311 S t r ee t )  
L i t t l e  Calmnet River 

Central l l u b h n w  
Fathead minnow 
Green sunf i sh  

Table contimed on following page. 



MEAN, MI- AN) MMWN TOTAL IBGlX (TL) AND WEI- (WT) FOR FISH FR(m ~1'pIzE CAU]MFT 
RIVER AND 'MORN CREEK =NG 1983 

River 
S t a t i o n  Name ?tile 

159th Street 8.1 
Litt le  Calmet River z 

H 
n 
I 

w 
U1 

159th Street 
Litt le  Calunet River 

W r  
Date Spec ies  Name of Fish 

8/12 Gizzard shad 4 
Central 29 
Coldfish 2 
Carp 6 
Carp x goldfish hybrid 1 
Fathead m i l u r m  3 
Green sunfish 5 
Orangesptted sunfish 1 
Ldrgaknlth bass 1 

Gizzard shad 55 
Central m3nhx.w 15 
Carp 1 
Carpxgoldfishhybrid 2 
Fathead minmw 1 
Black lxlllhead 2 
Green sunfish 12 
Orangesptted d i s h  1 
Bluegill 4 
Tysem3uth bass 1 
White crappie 3 

Mean 
TL 
( m )  

104 
51 
61 
399 
378 
46 
54 
84 
53 

Max. 
TL 
( m )  

Mean Min . 
WP m 
(g) (9) 

Table continued on followbg page . 
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?HE METRDPOLITAN SANITAE(Y DISTRICI' OF CHICAGO 

TABLE AIII-2 (Continued) 

MEAN, MINIMM AND MAxlMCM -mX fENGIH (TL) AND WEIW (WT) FOR FISH O 3 U W E D  ER3l THE LI'ITZE CAIJMET 
RIVER AND 'MORN CREM DURING 1983 

Mean Min. Max. Mean Min. Max. 
River Number TL TL TL WT W l  WT 

S t a t i o n  Name Mile Date S p e c i e s  Name of Fish (m) (m) (mn) (g )  (g) (9) 

167/170th Street 9 .7  7/27 Central t d m h r w  
Tbom Creek Creek chub 

Black bullhead 
Green sunfish 
Bluegill 
Laryarouth bass 

167/170th Street 
llmm Creek 

Margaret Street 
llmrn Creek 

Gizzard shad 
Green sunfish 

7/14 Central nwhimxw 
Fathead minnaW 
creek chub 
Green sunfish 
Black crappie 

Table continued on following page. 



THE METIXIPOLITAN -TAW DISTRICT OF GREATER QIICPGO 

AIII-2 (Continued) 

MEAN, MI- AN) MAXIMIM TUlRL LENGM (TL) AND WEIO1T (WT) FOR FISH COLLECTED FKM 'RIE L I m  CAUlMET 
RIVER AND 'RIORN CREEK DURING 1983 

S t a t i o n  Name 

Margaret Street 
Thorn Creek * 

H 
H 
H 

I 
P 

Joeorrmad 
Thorn Creek 

Joe Orr R x d  
Thorn Creek 

River. 
Mile D a t e  S p e c i e s  Name 

12.9 10/14 Gizzard shad 
Fathead m h m w  
Creek chub 
Green sunfish 
B l u e g i l l  

Fathead mhmw 
Creek chub 
Green sunfish 
Iargmth bass 

10/26 Gizzard shad 
Fathead m i n m w  
Creek chub 
Green sunfish 

Nmber 
of Fish 

2 
3 

11 
103 

8 

30 
1 

28 
9 

Min. 
TL. 
(m) 

Min. 
WT 
(9) 

Max. 
WT 
(9) 

6.00 
2.14 
3.92 

31.13 
1.97 

2.85 
5.34 

31.25 
3.45 

Table continued on following page. 



'ME -TAN SANITARY DISTRICP OF GIEATER aiICPaO 

m, AND MAXIMJM TOTAL IENGRI (TL) AND WEICXT EOR FISH COILECED FW3M 'RIE U r n  CAUMFT 
RIVER AND 'RIOIIN DURTXG 1983 

Mmn Min. Max. ~ e a n  Min. M. 
River  Number TL TL TL W WY! WT 

S t a t i o n  Name Mile Date S p e c i e s  Name of Fish (mn) (mn) (mn) (9) (9) (9) 

Cbttage Grove Aveme 
North Creek 

14.4 6/23 Fathead w 
Creek chub 

135th Street 
Tinley Creek 

1.8 6/24 Central m&nhmw 
Central stoneroller 
Homyhead chub 
Bluntnose minnow 
Fathead minmw 
meekchub 
white sucker 
Green sunfish 

Gizzard shad 
CWmok salmon 
Carp 
Carp x goldfish 

Halsted Street 

Table continued on f o l h f i n g  page. 
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