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SUMMARY 

Bacteria 

A t  t h e  t h r e e  s t a t i o n s  sampled i n  Thorn Creek du r ing  

1982, t h e  geometr ic  means of  t h e  t o t a l  co l i f o rm coun t s  

5 ranged from 4.3 x l o 4  t o  1.2 x 10  p e r  100 m i l l i l i t e r s ,  t h e  

4 f e c a l  co l i f o rm coun t s  ranged from 4 . 9  x l o 3  t o  1.5 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  s t r ep tococcus  coun t s  ranged 

3 3 from 1 .7  x 10  t o  2.4 x 10  p e r  L O O  m i l l i l i t e r s .  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 River  du r ing  

1982, t h e  geometr ic  means of  t h e  t o t a l  co l i f o rm coun t s  

5 ranged from 1.2  x lo5 to  9.7 x 10 pe r  100 mi l l i l i t e r s ,  t h e  

4 f e c a l  co l i f o rm coun t s  ranged from 9.3 x l o 3  t o  7.5 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  s t r ep tococcus  coun t s  ranged 

3 4 from 1.6 x 10 t o  2.9 x 10  p e r  100 m i l l i l i t e r s .  I n  g e n e r a l ,  

t h e s e  i n d i c a t o r  b a c t e r i a  coun t s  w e r e  an  o r d e r  of  magnitude 

g r e a t e r  i n  t h e  L i t t l e  C a l u m e t  River t han  i n  Thorn Creek. The 

"General 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  Po l lu -  

t i o n  Cont ro l  Board (IPCB) of a geometr ic  mean of 200 f e c a l  

co l i f o rm p e r  100 mil l i l i ters ,  based on a minimum of  f i v e  

samples t aken  ove r  n o t  more than a 3.0-day pe r iod ,  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 River d u r i n g  

Standard  p l a t e  counts ,  a s  geometr ic  means, ranged from 

4 4 4 .2  x 10  t o  9.1 x 1 0  p e r  m i l l i l i t e r  i n  Thorn Creek and 

4 5 from 8 . 4  x 10  to  5.5 x 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. 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  waterways 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 of  

t h e  Chicago River  i n  1980 and 1981. 

Pseudomonas ae rug inosa  c o u n t s ,  a s  geomet r i c  means, 

ranged from 370 to  680 p e r  100 mi l l i l i ters  i n  Thorn Creek 

and from 730 t o  23,000 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 ,  a s  geomet r i c  means, w e r e  

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 ranged 

from less t h a n  0.2 t o  0.3 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 .  

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  w e r e  encountered  

i n  t h e  L i t t l e  Calumet R i v e r ,  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  o f  b a c t e r i a  measured. 

Pe r iphy ton  

I p  Thorn Creek t h e  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  ranged 

3 6 from 1.1 x 1 0  to  1 . 3  x 1 0  organisms p e r  s q u a r e  c e n t i m e t e r  

which was approx imate ly  t h e  same as  w a s  found i n  t h e  L i t t l e  

3 6 Calumet R iver ,  1 .0 x 1 0  t o  2.2 x 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  d e n s i t y  i n  

5 t h e  t w o  waterways was almost i d e n t i c a l  w i t h  3.9 x 1 0  o rga -  

nisms p e r  s q u a r e  c e n t i m e t e r  i n  Thorn Creek and 4.0 x 1 0  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 i v e r .  

The a v e r a g e  number of p e r i p h y t o n  s p e c i e s  p e r  sample 

i n  Thorn Creek ranged from 34 t o  3 9 .  The o v e r a l l  a v e r -  

xi



age  was 35 s p e c i e s  p e r  sample. I n  t h e  L i t t l e  Calumet River  

t h e  average  number of pe r iphy ton  s p e c i e s  p e r  sample ranged 

from 32 t o  40 .  The o v e r a l l  average  was 35 s p e c i e s  p e r  Sam- 

p l e .  The t o t a l  number of  s p e c 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 9 9  t o  113 s p e c i e s .  A 

t o t a l  of  1 7 4  s p e c i e s  w a s  found among t h e  t h r e e  s t a t i o n s  d u r i n g  

1982. The t o t a l  number of 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  1982 ranged from 79 t o  1 2 5  s 2 e c i e s  

wi th  a t o t a l  of  187 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 1.38 t o  2.82, among t h e  t h r e e  s t a -  

t i o n s ,  and i n  t h e  L i t t l e  Calumet River  ranged from 1.67 t o  

2 .80 ,  among t h e  t h r e e  s t a t i o n s .  The o v e r a l l  average  Shannon- 

Weaver s p e c i e s  d i v e r s i t y  index w a s  2.68 i n  Thorn Creek and 

2.78 i n  t h e  L i t t l e  Calumet River .  I n  l a k e s ,  Margelef ha s  de- 

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

o l i g o t r o p h i c ,  . g r e a t e r  than  3.5; mesotrophic ,  2 .5  t o  3 . 5 ;  and 

e u t r o p h i c  less than  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  averages  o f  Thorn Creek and t h e  

L i t t l e  Calumet River  i n d i c a t e  mesotrophic  wa t e r s .  Of 23 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 18 (78 

p e r c e n t )  w e r e  less than  2.5 and i n  t h e  L i t t l e  Calumet River  

of 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  18  ( 8 6  p e r c e n t )  were 

l e s s  t han  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  en- 

r 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.  

x i i  



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 o f  s p e c i e s ,  ranged from 

0.03 t o  0.09 i n  Thorn Creek and 0.05 t o  0.08 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  va lue s  l e s s  than  0 .3  i n d i c a t e  

moderate t o  s e v e r e  p o l l u t i o n .  S ince  a l l  o f  t h e  average  v a l u e s  

w e r e  l e s s  than  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  i s  t h e  r a t i o  of  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  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 is  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  

on ly  one t o  t w o  p e r c e n t  of  t h e  o r g a n i c  m a t t e r  p r e s e n t  i s  

c h l o r o p h y l l  a .  Values g r e a t e r  t han  100 to  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 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 .  I n  Thorn Creek t h e  a u t o t r o p h i c  index  

ranged from 3 6 6  t o  2,880,  among t h e  t h r e e  s t a t i o n s ,  and i n  t h e  

L i t t l e  Calumet River  t h e  a u t o t r o p h i c  index ranged from 1,263 

to  4,601. The average  a u t o t r o p h i c  index  i n  Thorn Creek was 

1 ,741  and i n  t h e  L i t t l e  Calumet River  it was 1 ,960.  Both 

waterways 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  w a t e r ,  and a r e  cons ide r ed  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  were r e c e i v i n g  

l a r g e  q u a n t i t i e s  of domest ic  was tes  was confirmed by t h e  p e r i -  

phyton d a t a .  The pe r iphy ton  popu la t ion  d e n s i t i e s  ( l o 5  organ- 

x i i i  



i s m s  p e r  square  cen t ime te r )  were s i m i l a r  t o  t hose  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  index (less than 2.5) i n d i c a t e d  nu- 

t r i e n t  enrichment,  t h e  e q u i t a b i l i t y  index (less than  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  index ( 3 6 6  t o  

4,601) i n d i c a t e d  o r g a n i c  p o l l u t i o n .  
----- --------- 

Fi sh  

The number and 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  w e r e  l e a s t  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  ( 2 . 5  and 1 7  grams, r e s p e c t i v e l y )  and i n  

Thorn Creek a t  t h e  Joe O r r  Road l o c a t i o n  ( 5 . 5  and 32 grams, 

r e s p e c t i v e l y )  sugges t i ng  t h a t  water 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 River ,  

i n  o r d e r  of  numerical  abundance were: c e n t r a l  mudminnow, f a t -  

head minnow, g reen  s u n f i s h ,  b l u e g i l l ,  and c r eek  chub. 

Thorn Creek, t h e  major f i s h  s p e c i e s  found were: f a thead  
------ -------- 

minnow, g reen  s u n f i s h ,  c e n t r a l  rnudmiGiKow~cree~cnuD~arrd--  

whi te  sucker .  The p resence  of t h e s e  s?ecies, 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 ,  suggested t h a t  t h e  

water  q u a l i t y  i n  both  s t reams  was 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 

River ,  i n c l u d i n g  Thorn Creek ( 1 2  and 97  grams, r e s p e c t i v e l y )  , 
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into the same category as the North Branch of the Chicago 

River (15.3 and 256 grams, respectively) and Salt Creek (11 

and 262 grams, respectively) in terms of water quality as 

reflected by their fish population. An.example of better 

water quality would be Hickory Creek with 322 fish weighing 

1,921 grams per ten minutes electrofishing. 

The percentage of omnivorous fish exceeded 45 percent, 

and the percentage of green sunfish was 20 percent or more 

in the Little Calumet River and Thorn Creek; suggesting that 

the water quality of both streams was poor for fish life. 

On the basis of species collected, Wentworth Avenue 

(central mudminnow) on the Little Calumet River and Joe Orr 

Road (central mudminnow, fathead minnow, green sunfish, green 

x pumpkinseed hybrid) on Thorn Creek appear to be the loca- 

tions of poorest water quality on the respective streams. 

Overall, the Little Calumet River and its major tribu- 

tary, Thorn Creek, were of poor water quality in terms of 

supporting a varied fish population. This conclusion was 

supported by the indicator bacteria data which approximated 

that found in Chicago's man-made waterways, as well as the 

Des Plaines River and the North Branch of the Chicago River. 

Furthermore, the periphyton population densities ( 10' or- 

ganisms per square centimeter), the large proportion of 

species diversities which were less than 2.5, the average 

equitabilities which were less than 0.1, and the autotrophic 
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i n d i c e s  a l l  exceed ing  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  water i n d i c a t e d  t h a t  t h e  L i t t l e  Calumet R ive r  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  p o l l u t i o n  and re- 

c e i v e d  l a r g e  a d d i t i o n s ' o f  domes t i c  and i n d u s t r i a l  w a s t e s  

from combined sewer o v e r f l o w s  and e f f l u e n t s  from t r e a t m e n t  

works o u t s i d e  t h e  D i s t r i c t ' s  j u r i s d i c t i o n .  
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CONCLUSIONS 

1. Thorn Creek and t h e  L i t t l e  Calumet River  were of poor w a t e r  
q u a l i t y  a c c o r d i n g  t o  t h e  magnitude and q u a l i t y  of  t h e  ana- 
l y z e d  b a c t e r i a l ' ,  a l g a l ,  and f i s h  p o p u l a t i o n s .  

2. The water q u a l i t y  w a s  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 B a s i n  Sewage T r e a t -  
ment P l a n t  (Bloom Township) b e f o r e  e n t e r i n g  t h e  D i s t r i c t ' s  
j u r i s d i c t i o n .  

3 .  The water q u a l i t y  was p o o r e s t  i n  t h e  L i t t l e  Calumet R iver  
-- & ~ ~ k 3 1 1 v ~ - , I j ~ u s l t A o _ w - t r e a m  of where t h e  river 

c r o s s e s  from I n d i a n a  i n t o  I l l i n o i s  and e n t e r s  the ~lstrlm-s 
j u r i s d i c t i o n .  
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INTRODUCTION 

The M e t r o p o l i t a n  S a n i t a r y  D i s t r i c t  o f  G r e a t e r  Chicago  

( D i s t r i c t )  i s  r e s p o n s i b l e  f o r  the q u a l i t y  o f  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 t s  E c o s y s t e m a t i c  S tudy  Program t o  m o n i t o r  

t h e s e  waterways.  The m o n i t o r i n g  a c t i v i t i e s  unde r  t h i s  program 

are c a r r i e d  o u t  by t h e  B io logy  S e c t i o n  o f  t h e  Research  Div i -  . 

s i o n  Resea rch  and Development Department .  The f i e l d  mon i to r -  

i n g  a c t i v i t i e s  are hand led  by t h e  f o l l o w i n g  g r o u p s  w i t h i n  t h e  

Bio logy  S e c t i o n :  A n a l y t i c a l  Mic rob io logy ,  A q u a t i c  B io logy ,  

and F i s h e r i e s .  

From 1975 t o  1977,  t h e  deep-draf  t waterways o f  t h e  Chicago  

and Calumet R i v e r  Systems were s t u d i e d  1 ,  2, 3 . The mon i to r -  

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  of  t h e  D e s  P l a i n e s  R i v e r  w i t h i n  Cook County ( 4 ,  5)  . 
I n  1980. and 1981,  t h a t  p o r t i o n  o f  t h e  North Branch o f  t h e  

Chicago R i v e r  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  Nor th  S h o r e  Channel ,  w a s  mon i to red  ( 6 ,  7 ) .  Dur ing  

1982,  t h a t  p o r t i o n  o f  t h e  L i t t l e  Calumet R i v e r  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 mon i to red .  

According to  t h e  1973 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 (IPCB),  t h e  w a t e r s  o f  

Thorn Creek  and  t h e  L i t t l e  Calumet R i v e r  were d e s i g n a t e d  f o r  

"Genera l  Use". T h i s  means t h a t  t h e  w a t e r s  mus t  meet t h e  
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general standards which are designed to protect the state's 

waters"... for aquatic life, agricultural use, primary and 

secondary contact use, and most industrial uses, and ensure 

the aesthetic quality of the State's aquatic environment." 

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, peri- 

phyton, and .fish communities of Thorn Creek and the Little 

Calumet River during 1982 to establish the water quality con- 

ditions of these waterways. 



DESCRIPTION OF THE LITTLE CALUMET RIVER 

The L i t t l e  Calumet  R i v e r  b a s i n  is  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 w a t e r s h e d  d r a i n s  

a n  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 are i n  

I l l i n o i s .  The main c h a n n e l  f l o w s  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  Cana l  ( 8 )  ( F i g u r e  1). 

The L i t t l e  Calumet R i v e r  sys t em i s  composed o f  t h e  L i t t l e  

Calumet  R i v e r  and  i t s  m o s t  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 the  Calumet-Union Dra inage  

D i t c h .  The sys t em is  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  a s  f o l l o w s :  L i t t l e  Calumet R i v e r  - 5 r e a c h e s ,  Thorn 

Creek  - 4 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 g 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 i v e r  sys t em d r a i n  

a n  arga o f  ap.proximately 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  of B u t t e r f i e l d  Creek  

and D e e r  C reek ,  ma jo r  t r i b u t a r i e s  of Thorn Creek ,  are 25.8 

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 ,  or  49 p e r c e n t  o f  t h e  

d r a i n a g e  area of Thorn Creek. Thorn Creek d r a i n s  7 1  p e r c e n t  

of t h e  I l l i n o i s  d r a i n a g e  a r e a  o f  t h e  L i t t l e  Calumet  R i v e r  and 

t h e  Calumet-Union Dra inage  D i t c h  1 5  p e r c e n t .  The r ema in ing  

1 4  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 i v e r  ( 8 )  . 
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

Figure 1 

THORN CREEK AND LITTLE CALUMET RIVER 

BIOLOGICAL SAMPLING STATIONS 

C A o h l a n d  Avr. 

TYPE OF STATION: 

0 BACTERIA AND PERIPHYTON 

Linreln H l ~ h r a y  

SCALE IN KILOMETERS 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

FIGURE 2 

L I T T L E  CALUMET RIVER WATERWAY SYSTEM REACHES* 
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The L i t t l e  Calumet R ive 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 ,  o f  249  c u b i c  f e e t  p e r  second 

(161.9 mgd) i n  w a t e r  y e a r  1981. The f low i n  Thorn Creek was 

1 0 7  c u b i c  fee t  p e r  second ( 6 9 . 2  mgd) (9) , a t  t h e  downstream 

s i d e  o f  t h e  Marga re t  S t r e e t  b r i d g e  i n  Thornton .  

I n  t h e  n o r t h e r n  p a r t  o f  t h e  b a s i n ,  t h e r e  a r e  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  o f  t h e  L i t t l e  Calumet River.  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 compr i ses  seven  p e r c e n t  o f  t h e  t o t a l  (8). Numerous 

t r e a t m e n t  p l a n t s  are l o c a t e d  o n  t h e  t r i b u t a r y  s t r e a m s ,  n o t a -  

b l y  t h e  Bloom Township Sewage Trea tment  P l a n t  on  Thorn Creek .  

The h i g h  p r o p o r t i o n  o f  f low from p o i n t  s o u r c e s  i n  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  of  many 

combined sewer ove r f lows  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 ive r  sys tem is  was te -  

w a t e r  d i s p o s a l  ( 8 ) .  

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  of impervious  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  secondary  u s e  o f  t h e  L i t t l e  Calumet 

R ive r  sys tem i s  f o r  u rban  d r a i n a g e  (8). 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 rban  d r a i n a g e  as t h e i r  p r i n c i p a l  stream u s e  (8) 

and Deer Creek and t h e  headwaters  of  Thorn Creek have  a g r i -  

6



c u l t u r a l  d r a i n a g e  as t h e i r  secondary  stream use ( 8 ) .  The 

a g r i c u l t u r a l  a r e a s  a r e  r a p i d l y  becoming u rban ized .  

The main c h a n n e l  o f  t h e  L i t t l e  Calumet R ive r  is 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 o f  s to rm w a t e r  

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 

ones  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 e a m  use .  
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DESCRIPTION OF THE BIOLOGICAL CHARACTERISTICS USED TO 
DETERMINE THE WATER QUALITY OF THORN CREEK AND THE 

LITTLE CALUMET RIVER 

Bacter ia  

INDICATOR BACTERIA 

B a c t e r i a l  ana lyses  such a s  t o t a l  col i form ( T C ) ,  f e c a l  

col i form (FC) , and f e c a l  s t rep tococcus  (FS) t e s t s  a r e  used 

ex tens ive ly  by t h e  ~ 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  

of water .  

STANDARD PLATE COUNT (SPC) 

An empir ical  procedure which g ives  an e s t ima te  of t h e  

t o t a l  b a c t e r i a l  populat ion.  

PSEUDOMONAS AERUGINOSA 

This  ub iqui tous  organism i s  a causa t ive  agent  of o u t e r  

and middle e a r  i n f e c t i o n s ,  chronic  u l c e r a t i o n s  of t h e  s k i n ,  

and many burn and wound i n f e c t i o n s .  

SALMONELLA 

The genus Salmonella con ta ins  a v a r i e t y  of s p e c i e s  a l l  

of  which a r e  pathogenic f o r  man o r  animals and usua l ly  f o r  

both. They a r e  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 .  

Periphyton 

PERIPHYTON POPULATION ANALYSIS 

Algae a r e  t h e  base of a l l  a q u a t i c  food chains  by v i r t u e  

of t h e i r  a b i l i t y  t o  conver t  inorganic  substances  t o  organic  
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subs t ances  through t h e  p roce s s  of pho to syn the s i s  which i s  de- 

pendent  on t h e  a v a i l a b i l i t y  of  l i g h t  ( t u r b i d i t y )  and t h e  

p resence  of  c h l o r o p h y l l .  

Pe r iphy ton  a r e  g e n e r a l l y  de f i ned  a s  m i c r o f l o r a l  growth 

on a  s u b s t r a t e .  T h i s  d e f i n i t i o n  i n c l u d e s  a  v a r i e t y  o f  zoo- 

g l e a l  and f i l amen tous  b a c t e r i a ,  p ro tozoans ,  r o t i f e r s ,  a l g a e ,  

and a s s o c i a t e d  t r apped  organisms ( 1 0 ) .  I n  t h i s  s t udy  o n l y  
...................... 

t h e  a l g a l  f r a c t i o n  was analyzed.  The p e r i p h y t i c  a l g a e  were 

p r e f e r e n t i a l l y  sampled and analyzed because  t hey  a r e  t h e  most 

numerous organisms under c o n d i t i o n s  i n  which t h e  l i t t o r a l  

zone approximates  t h e  s u r f a c e  a r e a ,  such a s  i n  s t r eams  or 

rivers. Also p e r i p h y t i c  a l g a e  a r e  s t a t i o n a r y  and a r e  t h u s  

exposed t o  a l l  t h e  v a r i a t i o n s  i n  t h e  c o n c e n t r a t i o n s  of t h e  

c o n s t i t u e n t s  i n  t h e  s u r f a c e  wa t e r s .  

P e r i p h y t i c  a l g a e  have s h o r t  g e n e r a t i o n  t i m e s  and a r e  

t h u s  v e r y  r e spons ive  t o  t h e i r  environment.  A c l e a n  undis-  

tu rbed  wate r  environment produces  a  g r e a t  v a r i e t y  o f  p e r i -  

p h y t i c  a l g a l  s p e c i e s  w i th  none dominant i n  t e r m s  of  popula- 

-+%ez+&e~fiy,A_en~ir-e_nt r i c h  i n  t h e  major  n u t r i e n t s  

( n i t r o g e n ,  phosphorus,  and potassium) , carbon  d i o x i d e ,  and 

t r a c e  e lements  produces  a  h igh  d e n s i t y  popu l a t i on  o f  p e r i -  

p h y t i c  a l g a e  w i t h  one  t o  s e v e r a l  dominant s p e c i e s .  Toxic 

l e v e l s  of compounds i n  an  environment t end  t o  reduce  bo th  

t h e  d e n s i t y  of p e r i p h y t i c  organisms and t h e  number of spe-  

c i e s .  
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CHLOROPHYLL a 

The c o n c e n t r a t i o n s  of  c h l o r o p h y l l  a  a r e  a  measure o f  

p h o t o s y n t h e t i c  p o t e n t i a l  and biomass of c h l o r o p h y l l o u s  o rga -  

nisms. According t o  Weber (11) t h e  c h l o r o p h y l l  a  c o n t e n t  of  

biomass grown i n  r e l a t i v e l y  c l e a n  waters is  one  t o  two p e r c e n t  

of  t h e  a s h - f r e e  d r y  weight .  

ORGANIC MATTER (ASH-FREE DRY WEIGHT) 

The o r g a n i c  matter c o n t e n t  of a  sample i s  a  measure of  

t h e  t o t a l  biomass. T h i s  biomass may be  made up of  c h l o r o p h y l -  

l o u s  and non-chlorophyl lous  organisms and t h e  l a t t e r  may be 

s i g n i f i c a n t  i n  wa te r  degraded by d i s s o l v e d  o r  p a r t i c u l a t e  

o r g a n i c  enr ichment  (11). 

AUTOTROPHIC I N D E X  

The a u t o t r o p h i c  index ( A I )  i s  a  r a t i o  of  o r g a n i c  m a t t e r  

t o  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 s .  I f  t h i s  r a t i o  exceeds  100 

t o  200 (based on a c h l o r o p h y l l  a c o n t e n t  of  r e l a t i v e l y  c l e a n  

water t o  one t o  two p e r c e n t )  t h e  ' e x c e s s '  o r g a n i c  m a t t e r  i s  

a t t r i b u t e d  t o  h e t e r o t r o p h i c  organisms responding t o  enr ichment  

of  t h e  wa te r  by d i s s o l v e d  o r  p a r t i c u l a t e  o r g a n i c  matter. A l -  

though t h e  tendency i s  t o  rank w a t e r s  accord ing  t o  t h e i r  A 1  

( t h e  h i g h e r  t h e  A 1  t h e  more con tamina t ion  by o r g a n i c  m a t t e r )  

t h e  work by Weber (11) does  n o t  c l a i m  t h i s  a b i l i t y .  The A 1  

may be  used a s  s u p p o r t  f o r  o t h e r  d a t a ,  b u t  by i t s e l f  p u r p o r t s  

o n l y  t o  s e p a r a t e  r e l a t i v e l y  c l e a n  w a t e r s  from t h o s e  contami-  
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na ted  by o r g a n i c  m a t t e r  such a s  sewage. The r ea son ing  i s  

t h a t  t h e  responding h e t e r o t r o p h i c  organisms,  i n  k ind and num- 

b e r s ,  are dependent  on t h e  p r o p e r t i e s  of t h e  con tamina t ing  

o r g a n i c  m a t t e r  as w e l l  a s  l o c a l  p r o p e r t i e s  of  t h e  waterways 

s y s  t e m .  

EQUITABILITY 

E q u i t a b i l i t y  (el i s  a comparison of t h e  number of  s p e c i e s  

a c t u a l l y  found i n  a  sample w i th  t h e  number of s p e c i e s  expected  

from a lognormal d i s t r i b u t i o n  (few r e l a t i v e l y  abundant  s p e c i e s  

and i n c r e a s i n g  numbers of s p e c i e s  r ep r e sen t ed  by on ly  a few 

i n d i v i d u a l s ) .  Th i s  lognormal d i s t r i b u t i o n  i s  one f r e q u e n t l y  

observed i n  na tu r e .  

I n  o r d e r  t o  c a l c u l a t e  e q u i t a b i l i t y ,  t h e  Shannon-Weaver 

mean s p e c i e s  d i v e r s i t y  index ( 3 )  i s  used t o  determine  t h e  ex- 

pec ted  number of  s p e c i e s  from t h e  t a b l e s  of Lloyd and Ghe la rd i  

(11). 'While t h e  a i n  unpo l lu ted  wa t e r s  i s  g e n e r a l l y  i n  t h e  

range from 3 t o  4 and a i n  p o l l u t e d  wa t e r s  i s  g e n e r a l l y  less 

than  one, 3 l a c k s  t h e  s e n s i t i v i t y  t o  demonst ra te  d i f f e r e n c e s  

between t h e s e  extremes (11). The e q u i t a b i l i t y  is ,  however, 

ve ry  s e n s i t i v e  i n  t h i s  r e g i o n  t o  ve ry  s l i g h t  degrees  of de- 

g r a d a t i o n .  

E q u i t a b i l i t y  may range from 0 t o  1 where 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  sample i s  t h e  same o r  less e q u i t a b l e  than  t h e  

lognormal d i s t r i b u t i o n  (11). Very s l i g h t  degrees  of degra-  

d a t i o n  reduce  e q u i t a b i l i t y  v a l u e s  t o  l e s s  t h a n  0 . 5 .  
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F i s h  

F i s h  c o l l e c t i o n s  and ana lyses  g i v e  t h e  most meaningful 

index of  water  q u a l i t y  t o  t h e  pub l i c  and have been performed 

on t h e  D i s t r i c t  waterways s i n c e  1974 (1, 2 ,  3 ,  4 ,  5, 6 ,  7 ) .  

F i s h  occupy t h e  upper l e v e l s  of t h e  a q u a t i c  food cha in  a s  t h e  

u l t i m a t e  a q u a t i c  consumer. Therefore ,  changes i n  water  qual-  

i t y  t h a t  s i g n i f i c a n t l y  a f f e c t  t h e  o t h e r  k inds  of organisms 

wi th in  t h e  a q u a t i c  community w i l l  a l s o  a f f e c t  t h e  s p e c i e s  

composition and abundance of t h e  f i s h  populat ion.  

A knowledge of t h e  assemblage of f i s h  s p e c i e s  i n  a  

s t ream and t h e  numerical r e l a t i o n s h i p s  of t h e s e  s p e c i e s  pro- 

v i d e s  an  e x c e l l e n t  b i o l o g i c a l  p i c t u r e  of t h e  watercourse  and 

its w e l l  be ing.  When such informat ion i s  a v a i l a b l e  over  a  

long per iod of  t ime,  f i s h e s  can be one of t h e  most s e n s i t i v e  

i n d i c a t o r s  of t h e  q u a l i t y  of t h e  a q u a t i c  environment ( 1 2 )  . 

Descripti0.n of t h e  Sampling Locat ions  
and Frequency of Sampling 

S ix  sampling s t a t i o n s  were chosen f o r  t h e  c o l l e c t i o n  o t  

b a c t e r i a  and per iphyton,  t h r e e  on Thorn Creek and t h r e e  on 

t h e  L i t t l e  Calumet River.  An a d d i t i o n a l  sampling s t a t i o n  was 

used f o r  t h e  c o l l e c t i o n  of f i s h  i n  Thorn Creek, upstream of 

t h e  Thorn Creek Basin Treatment P l a n t ,  on Lincoln Highway 

(Route 30 )  i n  Wilson Woods. F igure  1 shows t h e  l o c a t i o n  of 

t h e s e  s t a t i o n s  on Thorn Creek and t h e  L i t t l e  Calumet River 

i n  r e l a t i o n  t o  major eas t -west  and north-south roads  a s  wel l  



a s  t h e  major townships.  Tab le  1 i d e n t i f i e s  t h e  s t a t i o n s  ac-  

c o r d i n g  t o  t h e  n e a r e s t  major road c r o s s i n g  t h e  waterway, and 

t h e  t y p e s  of  samples c o l l e c t e d .  

Samples f o r  b a c t e r i a l  a n a l y s e s  were c o l l e c t e d  A p r i l  2 0 ,  

June  21, September 21, and October  19 ,  1982. F e c a l  c o l i f o r m s  

were a l s o  c o l l e c t e d  monthly on t h e  r o u t i n e  I n d u s t r i a l  Waste 

D i v i s i o n  b r i d g e  r u n  c o l l e c t i o n s .  Pe r iphy ton  samples were c o l -  

l e c t e d  every  f o u r  weeks beginning w i t h  sampler  emplacement a t  

t h e  s t a t i o n s  on A p r i l  1 5  and t e r m i n a t i n g  w i t h  t h e  l a s t  c o l l e c -  

t i o n  o f  samples on  December 16 ,  1982. The p e r i p h y t o n  sample r s  

w e r e  immersed i n  t h e  waterways two weeks p r i o r  t o  c o l l e c t i o n  

f o r  a l l  b u t  t h e  l a s t  c o l l e c t i o n ,  which had been immersed f o r  

t h r e e  weeks. F i s h  w e r e  c o l l e c t e d  a t  each s t a t i o n  r e a c h  d u r i n g  

t h e  months o f  J u l y  and October  u s i n g  e l e c t r o f i s h i n g  t e c h n i q u e s .  
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 1 

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

Name  o f  S i t e  B i o l o g i c a l  Sample ( s )  

L inco ln  Highway 

Joe O r r  Road 

Margaret 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 )  

Thorn Creek** 

F i s h  

B a c t e r i a ,  Pe r iphy ton ,  F i s h  

B a c t e r i a ,  Pe r iphy ton ,  F i s h  

Bacter ia ,  p e r i p h y t o n ,  F i s h  

L i t t l e  Calumet River** 

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

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  

"F igure  1 i s  a map d e p i c t i n g  t h e  l o c a t i o n s  of  t h e s e  s i t e s .  
**order  of sampling s i tes  is from upstream t o  downstream f o r  

each waterway. Thorn Creek e n t e r s  t h e  L i t t l e  Calumet River  
upstream of  1 5 9 t h  S t r e e t .  



METHODS OF BIOLOGICAL ANALYSES OF WATERWAYS SAMPLES 

Bac te r i a  

Water samples f o r  b a c t e r i a l  ana lyses  were placed i n t o  

s ter i le  c o n t a i n e r s  wi th  s u f f i c i e n t  sodium t h i o s u l f a t e  t o  neu- 

t r a l i z e  1 5  mi l l ig rams  per  l i t e r  c h l o r i n e .  A l l  samples were 

taken wi th  a  bucket  a t  t h e  stream s u r f a c e  i n  t h e  c e n t e r  of 

t h e  waterway. The samples were t r anspor t ed  on i c e  t o  t h e  

Research and Development Laboratory i n  S t i ckney  , I l l i n o i s .  

Analyses were begun approximately s i x  t o  24  hours a f t e r  Sam- 

p l e  c o l l e c t i o n  began and from two t o  20 hours  a f t e r  t h e  l a s t  

sample was c o l l e c t e d .  

I N D I C A T O R  BACTERIA (TC, FC, and FS) 

To ta l  co l i fo rm,  FC, and FS ana lyses  w e r e  performed ac- 

cord ing  t o  Standard Methods (10 ) .  

STANDA,RD PLATE COUNT (SPC) 

Standard p l a t e  counts  were performed according t o  Stan- 

dard Methods ( 1 0 ) .  

PSEUDOMONAS AERUGINOSA 

P. aeruginosa ana lyses  were performed and confirmed ac- - 
cord ing  t o  a  most probable  number (MPN) procedure desc r ibed  

i n  Standard Methods (10) . 



SALMONELLA 

Salmonella w e r e  e s t imated  us ing  a mod i f i ca t ion  of t h e  

MPN technique descr ibed  by Kenner and Clark  ( 1 3 ) .  Presump- 

t i v e  Salmonella w e r e  i d e n t i f i e d  biochemical ly  us ing  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  of  

Ente robac te r iaceae .  Confirmation of i s o l a t e s  was performed 

with  po lyva len t  Salmonella "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 ro typ ing  of  t h e  i s o l a t e s  was performed by t h e  

I l l i n o i s  Department of Publ ic  Health.  

Per iphyton 

Samplers f o r  per iphyton cons i s t ed  of a p l a s t i c  cage wi th  

f l o a t s  designed t o  immerse 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  water  i n  a v e r t i c a l  p o s i t i o n  

and perpendicu la r  t o  t h e  flow. Periphyton were allowed t o  

develop on t h e  g l a s s  s l i d e s  f o r  a per iod  of  two weeks. The 

cages  were then recovered,  wrapped i n  aluminum f o i l ,  and kep t  

i ced  u n t i l  de l ive red  t o  t h e  l abo ra to ry .  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 segrega t -  

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

DIATOMS 

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

g e s t i o n  wi th  hydrogen peroxide followed by dichromate.  The 

samples were washed u n t i l  c l e a n  and then  were concen t r a t ed ,  
@ 

mounted i n  Hyrax , and examined microscopica l ly  f o r  i d e n t i f i -  

c a t i o n  and enumeration of diatoms ( 1 0 )  . 



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  con- 

c e n t r a t e d ,  mounted on s l i d e s ,  and examined m ' i c roscop ica l ly  

f o r  i d e n t i f i c a t i o n  and enumerat ion of  t h e  non-diatoms (10)  . 

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  ( 1 0 ) .  

ORGANIC MATTER 

Organic matter was 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  we igh t  and t h e n  a s h i n g  them i n  a m u f f l e  

f u r n a c e  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  

weight  of  t h e  a s h - f r e e  d r y  we igh t  i s ,  by d e f i n i t i o n ,  t h e  or- 

g a n i c  m a t t e r .  

AUTOTROPHIC INDEX ( A I )  

The A 1  which r e l a t e s  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 

sample 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  us ing  

Weber's e q u a t i o n  (11) : 

2 2 
AI = Ash-free we igh t  (mg/m ) / C h l o r o p h y l l  a (mg/m ) 

For convenience  rg/cm2 was used i n s t e a d  of  mg/m 
2 

2 .  (eg/cm2 = 10 mg/m ) .  S i n c e  a c o n s t a n t  is  used i n  t h e  numer- 

a t o r  and denominator  f o r  t h i s  convers ion ,  i t  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 .  



EQUITABILITY 

E q u i t a b i l i t y  w a s  determined u s ing  t h e  p rocedures  d e t a i l e d  

i n  Weber's B i o l o q i c a l  F i e l d  and Laboratory  Methods (11). The 

procedure  i nvo lve s  f i r s t  t h e  c a l c u l a t i o n  of t h e  Shannon-Weaver 

s p e c i e s  d i v e r s i t y  index (3) which p rov ides  t h e  d a t a  t o  u s e  t h e  

t a b l e s  o f  Lloyd and Ghe la rd i  t o  de te rmine  t h e  expected  number 

of s p e c i e s  (11). E q u i t a b i l i t y  (e)  w a s  t hen  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 ,  o f t e n  

ope ra t ed  from a sma l l  boat- due t o  t h e  deep d e p o s i t s  o f  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 

i nch  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  

occa s ions .  

1; 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 

wi th  a  1 5  f o o t ,  3/16 i nch  mesh, minnow s e i n e .  The s t r e am bo t -  

tom of  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 eam s h o r e l i n e  d i s t a n c e  sampled ( i n  me t e r s )  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 anda rd  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  ounce. 
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RESULTS 

Bacteria 

Sampling r u n s  f o r  b a c t e r i a l  a n a l y s e s  o c c u r r e d  on A p r i l  

20, June  21, September 21, and October  19 ,  1982. Geometric 

means of  t h e  r e s u l t a n t  d a t a  a r e  p r e s e n t e d  i n  Tab le  2. 

INDICATOR BACTERIA 

T o t a l  Col i form.  The geomet r i c  means o f  t h e  TC a n a l y t i c a l  

r e s u l t s  from t h e  f o u r  samples a re  p r e s e n t e d  i n  Tab le  2  f o r  

each  o f  t h e  s t a t i o n s  a t  which samples were c o l l e c t e d  ( F i g u r e  1) .  

From t h e  t h r e e  s t a t i o n s  on  Thorn Creek, TC geomet r i c  means 

5  ranged from 4 . 3  x l o 4  t o  1 . 2  x 10 p e r  100 mi l l i l i ters  and t h e  

t h r e e  TC geomet r i c  means from t h e  L i t t l e  Calumet River  ranged 

5 from 1 .2  x l o 5  t o  9.7 x 10 p e r  1 0 0  m i l l i l i t e r s .  

Colony c o n f i r m a t i o n  d a t a  f o r  TC a r e  p r e s e n t e d  i n  Tab le  3 .  

The co lony  c o n f i r m a t i o n  r a t e  f o r  TC d u r i n g  1982 was 63.8 p e r -  

c e n t  compared t o  60.5 p e r c e n t  r e p o r t e d  i n  1981 f o r  TC c o l o n i e s  

o b t a i n e d  from t h e  North Branch of  t h e  Chicago River  ( 7 ) .  

F e c a l  Coliform. Samples f o r  FC a n a l y s i s  were c o l l e c t e d  

from Thorn Creek and t h e  L i t t l e  Calumet River  monthly begin-  

n ing  on January  19 and June  15 ,  r e s p e c t i v e l y .  Sampling was 

t e r m i n a t e d  o n  December 21, 1982. These samples were p a r t  of  

t h e  I n d u s t r i a l  Waste D i v i s i o n ' s  s t r eam moni to r ing  program 

(b r idge- run)  and were i n  a d d i t i o n  t o  t h e  FC samples c o l l e c t e d  
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE -2 

1 GEONETRIC MEANS OF BACTERIAL COUNTS FOR THORN CRESI: 
AND THE LITTLE CALUMET RIVER DURING 1 9 8 2  . 

STATION T o t a l  F e c a l  F e c a l  S P C ~  P s e u d o m o n a s  S a l m o n e l l a  
C o l i f o r m  C o l i f o r m  S t r e p t o c o c c u s  a e r u g i n o s a  

THORN CREEK n!=4 n=16 n=4 n=4 n= 4  n= 4  
h) 
o Joe O r r  Road l . t x l o 5  1 . 5 ~ 1 0  4  2.4 x 1 0  3 4 . 2  x 1 0  4  6 . 8  x 1 0  2  ( 2 . 0  x 1 0 - I  

M a r g a r e t  S t r e e t  4 . 3  x 1 0  4 . 9 ~ - 1 0  
3 

1 . 7  x  1 0  
3 

4 .2  x 1 0  
4  

3.7 x 1 0  
2 

<2.0 x 1 0 - I  

1 6 7 / 1 7 0 t h  S t r e e t  7 .5 x 1 0  4 .9  x 1 0  
3 2 . 4 - x  1 0  

3  
9 . 1  x 1 0  

4  3 . 7  x 1 0  2 
(2 .0  x 1 0 - I  

LITTLE' CALUMET RIVER n = 4  n = U  n=4 n= 4 n= 4  n= 4  

W e n t w o r t h  Avenue  9 . 7  x  10' 7 . 5  x 1 0  
4  

2 .9  x 1 0  
4  

1 . 2  x 1 0  5  2 . 3  x 1 0  4  
3 . 0  x 10-I 

1 5 9 t h  S t r e e t  1 . 2  l o 5  2 .0  l o 4  5 .0  x  1 0  
3 5 . 5  x  1 0  5 8 . 8  x 1 0  2  ( 2 . 0  x 10-1 

A s h l a n d  Avenue 3 .3  l o 5  9 . 3  10 
3 1 . 6  x 1 0  3  8 . 4  x 1 0  4 7 . 3  x 1 0  2  (2 .0  x 10-1 

'~11 c o u n t s  are p e r  1 0 0  m i l l i l i t e r s  e x c e p t  SPC w h i c h  i s  i n  c o u n t s  p e r  m i l l i l i t e r ;  t h e  g e o m e t r i c  means  
r e s u l t e d  f r o m  a n a l y s i s  o f  s a m p l e s  collected A p r i l  2 0 ,  J u n e  2 1 ,  S e p t e m b e r  2 1 ,  a n d  O c t o b e r  1 9 ,  1 9 8 2  
'SPC = STANDARD PLATE COUNT 
' n  = number  o f  s a m p l e s  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 3 

TOTAL COLIFORM (TC), FECAL COLIFORM (FC) , AND FECAL 
STREPTOCOCCUS (FS) COLONY CONFIRMATIONS FOR 

TEIORN CREEK AND THE LITTLE CALUMET RIVER DURING 1982 

* TC ** FC F S 
Typica l  Atypica l  Typica l  Atypica l  Typica l  A typ ica l  

- 
Number of Colonies Tested 

Number Confirmed 

Percent  Confirmed 63.8 10.3 94.6 40.0 92.0 100.0 

*Typical Colonies - T.C., red  with greenish  m e t a l l i c  sheen; F.C., b lue ;  F.S., salmon t o  red  
**Atypical Colonies - Var i a t i ons  i n  c o l o r ,  s i z e ,  o r  shape of t y p i c a l  co lon ie s .  



s p e c i f i c a l l y  as p a r t  o f  t h i s  s t u d y  on A p r i l  20, June  21, 

September 21, and October  1 9 ,  1982. 

On Thorn Creek 1 6  FC v a l u e s  were used t o  g e n e r a t e  t h e  

geomet r i c  means p r e s e n t e d  i n  Tab le  2. On t h e  L i t t l e  Calumet 

R iver ,  s i n c e  sampling s t a r t e d  l a t e r  i n  t h e  y e a r ,  o n l y  11 FC 

v a l u e s  were a v a i l a b l e  (Tab le  2 ) .  The FC geomet r i c  means f o r  

4 Thorn Creek ranged from 4.9 x l o 3  t o  1 . 5  x 1 0  p e r  100 r n i l l i -  

meters; f o r  t h e  s t a t i o n s  l o c a t e d  on t h e  L i t t l e  Calumet R iver  

t h e  FC geomet r i c  means ranged from 9.3 x l o 3  t o  7.5 x 10 4 

p e r  100 m i l l i l i t e r s  (Tab le  2) . 
Colony c o n f i r m a t i o n  d a t a  f o r  FC a r e  p r e s e n t e d  i n  T a b l e  

3 ,  The co lony  c o n f i r m a t i o n  r a t e  f o r  FC d u r i n g  1982 was 94.6 - 

p e r c e n t  compared w i t h  t h e  91.0 p e r c e n t  r e p o r t e d  i n  1981 f o r  

FC c o l o n i e s  o b t a i n e d  from t h e  North Branch o f  t h e  Chicago 

River  ( 7 ) .  
.-. 

F e c a l  S t r e p t o c o c c u s .  The geomet r i c  means of t h e  FC ana-  

l y t i c a l  r e s u l t s  from f o u r  samples a r e  p r e s e n t e d  i n  Tab le  2 

f o r  each  o f  t h e  s t a t i o n s  a t  which samples were c o l l e c t e d  

( F i g u r e  1 ) .  From t h e  t h r e e  s t a t i o n s  on  Thorn Creek t h e  FS 

3 
geomet r i c  means ranged from 1 . 7  x 10  t o  2 . 4  x l o 3  l e r  1 0 0  

m i l l i l i t e r s  and t h e  t h r e e  FS geomet r i c  means r e s u l t i n g  from 

t h e  L i t t l e  Calumet River  ranged from 1 . 6  x l o 3  t o  2.9 x 10 
4 

p e r  100 m i l l i l i t e r s .  

Colony c o n f i r m a t i o n  d a t a  f o r  FS a r e  p r e s e n t e d  i n  T a b l e  

3 .  The colony c o n f i r m a t i o n  r a t e  f o r  FS d u r i n g  1982 was 92 - 



p e r c e n t  compared t o  t h e  97.6 p e r c e n t  r e p o r t e d  i n  1981 f o r  FS 

c o l o n i e s  ob t a ined  from t h e  North Branch o f  t h e  Chicago River  

STANDARD PLATE COUNTS 

The geometr ic  means of t h e  SPC from t h e  f o u r  samples c o l -  

l e c t e d  a t  each s t a t i o n  a r e  p r e sen t ed  i n  Table  2. A t  t h e  t h r e e  

s t a t i o n s  on Thorn Creek t h e  SPC geometr ic  means ranged from 

4 4 4 . 2  x 10 t o  9 .1  x 10 p e r  m i l l i l i t e r ,  and t h e  t h r e e  SPC geo- 

m e t r i c  means from t h e  L i t t l e  Calumet River  s t a t i o n s  ranged 

5 from 8.4 x l o 4  t o  5 .5  x 10 p e r  m i l l i l i t e r .  

PSEUDOMONAS AERUGINOSA 

The geometr ic  means of  t h e  P. a e rug inosa  r e s u l t s  from - 
t h e  f o u r  samples c o l l e c t e d  a t  each s t a t i o n  a r e  p r e sen t ed  i n  

Table  2. From t h e  t h r e e  s t a t i o n s  on Thorn Creek t h e  P. - 

aerug inosa  geomet r i c  means ranged from 3 . 7  x l o 2  t o  6.8 x 10 
2 

pe r  100 m i l l i l i t e r s ,  and t h e  t h r e e  - P.  ae rug inosa  geomet r i c  

means from t h e  L i t t l e  Calumet River  s t a t i o n s  ranged from 

4 
7 . 3  x l o 2  to  2.3 x 10 p e r  100 m i l l i l i t e r s .  

SALMONELLA 

The geometr ic  means of t h e  Salmonella  t e s t i n g  r e s u l t s  

from t h e  f o u r  samples c o l l e c t e d  a t  each s t a t i o n  a r e  p r e sen t ed  

i n  Table  2 .  From t h e  t h r e e  s t a t i o n s  on Thorn Creek t h e  - Sa l -  

monella  geomet r i c  means were t h e  same w i th  a  v a l u e  of less 

t h a n  0.2 pe r  100 mi l l i l i t e r s  and t h e  t h r e e  Salmonel la  geo- 



metric means f rom t h e  L i t t l e  Calumet  R i v e r  s t a t i o n s  r anged  

from 0 .2  t o  0 .3  p e r  100 m i l l i l i t e r s .  

R e s u l t s  o f  t h e  s e r o t y p i n g  per formed by t h e  I l l i n o i s  

Depar tment  o f  P u b l i c  H e a l t h  are shown i n  T a b l e  4 .  

S a l m o n e l l a  w e r e  i s o l a t e d  f rom o n e - t h i r d  o f  t h e  s amples  

t e s t e d ,  a l l  of which c o n t a i n e d  FC i n  e x c e s s  o f  200 p e r  100 

m i l l i l i t e r s .  T h i s  r e s u l t  i s  c o n s i s t e n t  w i t h  t h o s e  r e p o r t e d  

from t h e  D e s  P l a i n e s  R i v e r  ( 4 ,  5 )  and  t h e  Nor th    ranch o f  t h e  

Chicago  R i v e r  ( 6 ,  7 ) ,  and may b e  t y p i c a l  o f  t h e  D i s t r i c t  water-.  

ways. However, G e l d r e i c h  (14)  r e p o r t e d  a n  85 .2  p e r c e n t  re- 

c o v e r y  r a t e  o f  S a l m o n e l l a  f rom samples  c o n t a i n i n g  FC i n  e x c e s s  

o f  200 p e r  100 m i l l i l i t e r s .  

P e r  i p h y t o n  

P e r i p h y t o n  samples  w e r e  c o l l e c t e d  from Thorn Creek and 

t h e  L i t t l e  Calumet  R i v e r  e v e r y  f o u r  weeks f rom A p r i l  29 t o  

~ e c e m b e r  1 6 ,  1982.  Nine sampl ing  r u n s  w e r e  made and  4 4  o u t  

o f  a p o s s i b l e  54 samples  were c o l l e c t e d  ( 8 1 . 5  p e r c e n t  r ecov-  

e r y )  and a n a l y z e d  f o r  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  w e r e  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 re  p r e s e n t e d  i n  T a b l e s  5 ,  - 6 and  - 7 .  

PERIPHYTON POPULATION ANALYSIS 

I n  Thorn Creek t h e  g e o m e t r i c  means o f  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  e a c h  s t a t i o n  sampled ( F i g u r e  1) ranged  from 
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THE METROPOLITAN SANITARY D I S T R I C T  OF GREATER CHICAGO 

TABLE 4 

SALMONELLA SEROTYPING RESULTS FOR 1 9 8 2  FROM 
THORN CREEK AND THE LITTLE CALUMET RIVER 

~-~~ ~ 

STATION DATE SEROTYPE NUMBER 
ISOLATED 

T h o r n  C r e e k  
Joe O r r  R o a d  

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

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

New B r u n s w i c k  
A n a  t u m  



THE METROPOLITAN SANITARY D I S T R I C T  OF GREATER CHICAGO 

TABLE 5 

PERIPHYTON POPULATION ANALYSES - THORN CREEK AND THE 
L I T T L E  CALUMET RIVER - 1 9 8 2  

-- - - 

S t a t i o n  G e o m e t r i c  M e a n  A v e r a g e  A v e r a g e  E q u i t a b i l i t y  T o t a l  N u m b e r  
of P e r i p h y t o n  N u m b e r  S h a n n o n - W e a v e r  ( e l  N w n b e r  of o f 

D e n s i t i e s  of Species S p e c i e s  D i v e r s i t y  S p e c i e s  S a m p l e s  

c o u n t s / c m  
2 Per  Index (3) found a t  ( n )  

S t a t l o n  each s t a t i o n  

T h o r n  C r e e k  
OI 

Joe O r r  R o a d  

M a r g a r e t  S t r e e t  

1 6 7 / 1 7 0 t h  S t r e e t  

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 reet  

A s h l a n d  A v e n u e  
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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 THE LITTLE CALUMET RIVER DURING 1 9 8 2  

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

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

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

S t a t i o n  S p e c i e s  

T h o r n  C r e e k  

Joe O r r  R o a d  

M a r g a r e t  S t r e e t  

1 6 7 / 1 7 0 t h  Street  

L i t t l e  C a l u m e t  River_  

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

1 5 9 t h  Street 

A s h l a n d  A v e n u e  



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 7 

PERIPHYTON DERIVED DATA FROM THORN CREEK AND THE 
LITTLE CALUMET RIVER - 1982 

Station Organic 
Matter 

Concentration 
(~cgIcm2) 

Chlorophyll a 
Concentration 
(uglcm2) 

Autotrophic 
Index 
(A1 

Thorn Creek 

Joe Orr Road 

Margaret Street 

1671170th Street 

Little Calumet River 

Wexitworth Avenue 

159th Street 

Ashland Avenue 

l~he values reported for each constituent were averaged from the individual values as given in 
APPENDIX A-11, Table AII-8. 
2~he A1 values given are the averaged values of individual samples and not the result of calculation 
using averaged organic matter concentration and averaged chlorophyll a concentration. 
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306,000 t o  443,000 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  average  number of s p e c i e s  p e r  sample ranged from 34 

to  39 (Ta'ble 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 99 t o  113 (Tab le  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 1.38 t o  2.82  able 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 116,000 t o  

724,000 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  

average  number o f  s p e c i e s  p e r  sample ranged from 3 2  t o  40 

(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 79 t o  125 (Tab le  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 1.67 t o  2.80 (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 imes  a t  a s t a -  

t i o n ) ,  it was 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  o r  more of  t h e  t i m e  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  as p e r s i s t e n t  and t h e i r  numbers 

a r e  r e p o r t e d  i n  Table  6. I n  Thorn Creek,  t h e  number of pe r -  

s i s t e n t  s p e c i e s  ranged from 20 t o  23 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  is  t h a t  de-  

f i n e d  by Palmer (15,  16 ,  17)  a s  p 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  numbers found p e r  s t a t i o n  a r e  r e p o r t e d  i n  Table  6. For 
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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 p e c i e s  t h a t  w e r e  bo th  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 o f  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  Thorn 

Creek ranged from 7 t o  8 ,  and i n  t h e  L i t t l e  Calumet R iver  

ranged from 7 t o  1 4 .  

CHLOROPHYLL a 

The r e s u l t s  of p e r i p h y t o n  c h l o r o p h y l l  a a n a l y s e s  a r e  

r e p o r t e d  i n  Table  7 as a v e r a g e s  f o r  each s t a t i o n  sampled 

( F i g u r e  1). I n  Thorn Creek,  t h e  average  c h l o r o p h y l l  a con- 

c e n t r a t i o n s  ranged from 0.7 t o  1 .3  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 River  t h e  r a n g e  w a s  0 . 5  

t o  1 . 9  mic rograms-per  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 of  t h e  sample. The average  o r g a n i c  m a t t e r  con- 

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

i n  Tab le  7. I n  Thorn Creek,  t h e  a v e r a g e  o r g a n i c  m a t t e r  con- 

t e n t  ranged f r o m  98 t o  206 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  was from 157 t o  

1 ,38  5 micrograms p e r  s q u a r e  c e n t i m e t e r .  



AUTOTROPHIC INDEX 

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  m a t t e r  

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  (11). When 

t h e  r a t i o  exceeds  100 t h e  p re sumpt ion  i s  t h a t  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  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-ch lo rophy l lous  mic roorgan i sms .  The 

a v e r a g e  a u t o t r o p h i c  i n d e x  a t  each  s t a t i o n  is r e p o r t e d  i n  

T a b l e  7. I n  Thorn Creek t h e  a v e r a g e  a u t o t r o p h i c  i n d e x  r anged  

from 367 t o  2,859 and i n  t h e  L i t t l e  Calumet R i v e r  t h e  a v e r a g e  

a u t o t r o p h i c  i n d e x  r anged  from 1 ,263  t o  4,601.  

EQUITABILITY 

E q u i t a b i l i t y  is  a compar ison  o f  t h e  d i s t r i b u t i o n  o f  s p e -  

cies i n  a t h e o r e t i c a l  p o p u l a t i o n  w i t h  t h a t  a c t u a l l y  found ,  

u s i n g  t h e  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  i n d e x .  The 

d i v e r s i t y  i n d e x  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  sam- 

p l e d  are r e p o r t e d  i n  T a b l e  5 .  I n  Thorn Creek t h e  a v e r a g e  spe -  

cies d i v e r s i t y  i n d e x  r anged  from 1 .38  to  2.82 and t h e  e q u i t a -  

b i l i t i e s  ranged  from 0.03 t o  0 .09.  I n  t h e  L i t t l e  Calumet  

River t h e  a v e r a g e  s p e c i e s  d i v e r s i t y  i n d e x  r anged  from 1 .67  t o  

2.80 and  t h e  e q u i t a b i l i t i e s  ranged  from 0.05 t o  0 .08.  

F i s h  

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

t e n  m i n u t e s  e l e c t r o f i s h i n g  a t  each  sampl ing  l o c a t i o n  ( F i g u r e  - 

1 1 ,  a l o n g  t h e  L i t t l e  Calumet R i v e r  and Thorn Creek ,  c o l l e c t e d  - 



THE METROPOLITAN SANITARY D ISTRICT  OF GREATER CHICAGO 
FIGURE 3 

TOTAL NUMBER OF F I S H  
PER 10 MINUTES ELECTROFISHING COLLECTED 

FROM THE LITTLE CALUMET RIVER AND THORN CREEK 
IN JULY AND OCTOBER 1982 

, AVE. AVE. AVE. , S T. ST. R 0. HWY. 
LITTLE CALUMET RIVER ' 

(- FLOW) 
THORN CREEK 

( -- FLOW) 
L ~ . , a / n  
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 
FIGURE 4 

TOTAL WEIGHT OF F I S H  
PER 10 MINUTES ELECTROFISHING COLLECTED 

FROM THE LITTLE CALUMET RIVER AND THORN CREEK 
IN JULY AND OCTOBER 1982 

cn 
H roo 
LL 

ASHLANO MARGARET JOE ORR LINCOLN - - 

AVE. AVE. AVE, S T. ST. RD. HWY. 
LITTLE CALUMET RIVER THORN CREEK 
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during July and October are depicted in Figure 3. Total weights 

of fish per ten minutes electrofishing during the July and Octo- 

ber collections are shown in Figure 4. Individual species abun- 

dance for each sample within each stream location, as well as 

statistics for the lengths and weights of individual species, are 

listed in Appendix 111. 

Abundance of each species of fish as an annual average for 

each sampling location in terms of both numbers and weights per 

ten minutes electrofishing are given in Tables 8 and - 9, respec- 

tively . 
Total numbers of fish species, fish hybrids, percent composi- 

tion of the catch composed of omnivorous fish and of green sunfish 

are listed in Table 10. 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

'TABLE 8 

AVERAGE NUMBER OF VARIOUS SPECIES OF P'ISH COLLECTED PER TEN MINUTES ELECTROFISHING FROM 
THE LITTLE CALUMET RIVEiR AND THORN CREEK DURING 1982 

Little Calumet River 
Ashland 159th Wentworth 

Ave . St. Ave . 
Thorn Creek 

167/170th Margaret Joe Orr Lincoln 
St. St. Rd . Hwy. Fish Species 

Gizzard shad 

W 
Central mudminnow 

ul 
Central stoneroller 

Goldfish 

Carp 

Carp x goldfish 
hybrid 

Golden shiner 

Bluntnose minnow 

Fathead minnow 

Creek chub 2.22 0 0 1.44 5.17 0 4.50 

White sucker 0.11 0.15 0 0.26 1.17 0 0.55 

Table continued on following page. 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 8 ( c o n t i n u e d )  

AVERAGE NUMBER OF VARIOUS S P E C I E S  OF F I S H  COLLECTED PER TEN MINUTES ELECTROFISHING FROM 
THE L I T T L E  CALUMET RIVER AND THORN CREEK DURING 1 9 8 2  

F i s h  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  T h o r n  C r e e k  
A s h l a n d  1 5 9 t h  W e n t w o r t h  1 6 7 / 1 7 0 t h  M a r a a r e t  Joe O r r  L i n c o l n  

Ave . S t .  A v e  . S t .  s t .  

B l a c k  bullhead 

w G r e e n  s u n f i s h  
rn 

W a r m o u t h  

O r a n g e  S p o t t e d  
s u n f i s h  

B l u e g i l l  

H y b r i d  s u n f i s h  

White crappie 

L a r g e m o u t h  bass 

TOTAL 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 9 

AVERAGE.WEIGHT I N  GRAMS OF VARIOUS S P E C I E S  OF F I S H  COLLECTED PER TEN MINUTES ELECTROFISHING FROM 
FROM THE LITTLE CALUMET RIVER AND THORN CREEK DURING 1 9 8 2  

L i t t l e  C a l u m e t  R i v e r  T h o r n  C r e e k  
A s h l a n d  1 5 9 t h  W e n t w o r t h  1 6  / / 1 7 0 t h  M a r g a r e t  Joe O r r  L i n c o l n  

. F i s h  Species A v e  . S t .  A v e  . ' S t .  ' S t .  Rd . H ~ Y  - 
- - 

------------------- Weight i n  G r a m s  P e r  1 0  M i n u t e s  Electrofishing------------------------ 

G i z z a r d  shad 

CI, 
4 C e n t r a l  m u d m i n n o w  

C e n t r a l  Stoneroller 

G o l d f i s h  

C a r p  x go ldf i sh  
hybr id  

G o l d e n  s h i n e r  

B l u n t n o s e  m i n n o w  

F a t h e a d  m i n n o w  

C r e e k  chub 1 3 . 6 1  0 0 3 . 6 4  2 7 . 8 0  I) 5 1 . 1 0  

C a r p  0 . 5 3  0 0 1 9 0 . 0 2  0 0 0 

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 9 ( c o n t i n u e d )  

AVERAGE WEIGHT I N  GRAMS OF VARIOUS S P E C I E S  OF F I S H  CNLLECTED PERTEN MINUTES ELECTROFISHING FROPI 
FROM THE LITTLE CALUMET RIVER AND THORN CREEK DURING 1 9 8 2  

L , i t t l e  C a l u m e t  R i v e r  T h o r n  C r e e k  
A s h l a n d  1 5 9 t h  W e n t w o r t h  1 6 7 / 1 7 0  t h  M a r g a r e t  Joe O r r  L i n c o l n  

F i s h  S p e c i e s  A v e  . S t .  A v e  . S t .  S t .  Rd . . Hwy. 

.................... W e i g h t  i n  G r a m s  per 1 0  M i n u t e s  Electrofishing--------------------------------- 

White s u c k e r  

g B l a c k  bul lhead 

G r e e n  s u n f i s h  

W a r m o u t h  

O r a n g e  spotted s u n f i s h  0 . 7 8  

B l u e g i l l  0 . 6 3  

H y b r i d  s u n f i s h  

W h i t e  crappie 

L a r g e m o u t h  bass 

TOTAL 



THE METROPOLITAN SANITARY D I S T R I C T  OF GREATER CHICAGO 

TABLE 1 0  

NUMBER O F  F I S H  S P E C I E S  AND OF HYBRIDS, PERCENT COMPOSITION O F  OMNIVORES AND PERCENT OF GREEN SUNFISH 
I N  THE CATCH OF F I S H  FROM LOCATIONS ON THE LITTLE CALUMET RIVER AND THORN CREEK DURING 1 9 8 2  

L o c a t i o n  
N u m b e r  C o l l e c t e d  

F i s h  S p e c i e s  F i sh  H y b r i d s  
P e r c e n t  

O m n i v o r e s  

P e r c e n t  
G r e e n  

Sunf ish  

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  

T h o r n  C r e e k  

L i n c o l n  H i g h w a y  5 0 6 8  3 1 

Joe O r r  R o a d  3 1 1 8  7 9 

Margaret Street  8 0 7 8 2 1  

1 6 7 / 1 7 0 t h  Street 9 1 6 9 24  



DISCUSSION 

INDICATOR BACTERIA 

T o t a l  Co l i fo rm.  I n  b o t h  Thorn Creek  and t h e  L i t t l e  

Calumet R i v e r  t h e  s t a t i o n s  w i t h  t h e  h i g h e s t  TC c o u n t s  ( T a b l e  

2 )  w e r e  t h o s e  s t a t i o n s  sampled f a r t h e s t  ups t r eam,  a t  J o e  O r r  - 
5  Road (1 .2  x 1 0  TC per 100 m i l l i l i t e r s )  and Wentworth Avenue 

( 9 . 7  x 10' TC p e r  100 m i l l i l i t e r s )  ( F i g u r e  1).  The J o e  O r r  

Road s t a t i o n  i s  j u s t  downstream o f  t h e  Thorn Creek  B a s i n  

Sewage Trea tmen t  P l a n t  o f  t h e  B l o o m  Township S a n i t a r y  Dis t r ic t .  

The Wentworth Avenue s t a t i o n  i s  o n l y  a b o u t  one -ha l f  m i l e  f rom 

t h e  I l l i n o i s - I n d i a n a  b o r d e r  s o  most  o f  t h e  d r a i n a g e  i n t o  t h i s  

segment of  t h e  L i t t l e  Calumet R i v e r  came from I n d i a n a .  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  TC c o u n t s  p r e s e n t e d  f o r  e a c h  

waterway i n  T a b l e  2 it w a s  found t h a t  Thorn Creek had 7 . 3  x 

4  10 TC per 100 m i l l i l i t e r s  compared t o  3 . 4  x 10' TC p e r  100 

m i l l i l i t e r s  found i n  t h e  L i t t l e  Calumet R i v e r .  

F e c a l  Co l i fo rm.  I n  b o t h  Thorn Creek and  t h e  L i t t l e  

Calumet R i v e r  t h e  s t a t i o n s  w i t h  t h e  h i g h e s t  FC c o u n t s  (Table 

2 )  were t h o s e  s t a t i o n s  sampled f a r t h e s t  ups t r eam,  a t  J o e  O r r  - 
Road (1 .5  x l o 4  FC p e r  100 m i l l i l i t e r s )  and Wentworth Avenue, 

close to  t h e  I n d i a n a  b o r d e r ,  ( 7 . 5  x l o 4  p e r  100 m i l l i l i t e r s )  

( F i g u r e  1). The o r d e r  o f  magni tude  f o r  t h e  FC c o u n t s  found 

approx ima te  t h o s e  found i n  C h i c a g o ' s  man-made waterways ,  a s  

w e l l  a s  t h e  D e s  P l a i n e s  R i v e r  and t h e  Nor th  Branch o f  t h e  
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Chicago R i v e r .  T h i s  i n d i c a t e d  t h a t  t h e  d r a i n a g e  b a s i n s  o f  

both 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  

s i g n i f i c a n t  i n p u t s  of  domes t i c  waste from I n d i a n a .  

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)  w e r e  found a t  Joe O r r  Road ( 2 . 4  x l o 3  FS 

p e r  100 m i l l i l i t e r s )  and  a t  167/170th S t r e e t  (2.4 x l o 3  FS 

p e r  100 m i l l i l i t e r s )  . These were, r e s p e c t i v e l y ,  t h e  f a r t h e s t  

ups t r eam and downstream s t a t i o n s  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  

4  
Wentworth Avenue ( 2 . 9  x 10  FS per 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) . 

STANDARD PLATE COUNT 

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

167/170th S t r e e t  (9 .1  x l o 4  SPC p e r  m i l l i l i t e r )  j u s t  above  

t h e  c o n f l u e n c e  o f  Thorn Creek  w i t h  t h e  L i t t l e  Calumet  R i v e r  

(F igu re '  1) and. t h e  h i g h e s t  SPC i n  t h e  L i t t l e  Calumet  River 

( T a b l e  2) w a s  found a t  1 5 9 t h  S t r e e t  ( 5 . 5  x l o 5  SPC p e r  m i l l i -  

l i t e r )  j u s t  below t h e  c o n f l u e n c e  o f  t h e  L i t t l e  Calumet  River 

w i t h  Thorn Creek.  By t a k i n g  the 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  f o r  SPC i n  Tab le  2 f o r  e a c h  s t a t i o n  it w a s  found t h a t  

Thorn Creek c o n t a i n e d  5.4 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 . 8  x l o 5  SPC p e r  m i l l i l i t e r ,  a l m o s t  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  waterways.  



PSEUDOMONAS AERUGINOSA 

The h i g h e s t  P. ' aeruginosa  coun t s  i n  Thorn Creek ( T a b l e  - 
2 )  w e r e  found a t  Joe  O r r  Road ( 6 . 8  x l o 2  per 100 m i l l i l i t e r s )  - 
and i n  t h e  L i t t l e  Calumet River  (Tab le  2 )  w e r e  found a t  

4 Wentworth Avenue (2.3 x 10 pe r  100 m i l l i l i t e r s ) .  By t ak ing  

t h e  geometr ic  mean of t h e  v a l u e s  g iven  i n  Table 2 f o r  each 

s t a t i o n  it was found t h a t  Thorn Creek con ta ined  4 . 5  x 10 2 
.................... 

P. aerug inosa  p e r  ,100 m i l l i l i t e r s  and t h a t  t h e  L i t t l e  Calumet - 
River  con ta ined  2.5 x l o 3  P. ae rug inosa  pe r  100 mi l l i l i t e r s ,  - 
a lmos t  a n  o r d e r  of magnitude d i f f e r e n c e  between t h e  two water-  

ways. 

SALMONELLA 

I n  Thorn Creek a l l  of t h e  s t a t i o n s  con t a ined  l e s s  than 

0 . 2  Salmonel la  p e r  100 m i l l i l i t e r s ,  a s  a geometr ic  average .  

I n  t h e  L i t t l e  Calumet River  t h e  h i g h e s t  Sdlmonella  coun t s  

were found a t  .Wentworth Avenue (0 .3  Salmonella  pe r  100 m i l l i -  

l i t e r s ) .  

I n  g e n e r a l ,  t h e  f a r t h e s t  upstream 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 River  con ta ined  t h e  

h i g h e s t  b a c t e r i a l  coun ts  f o r  each parameter  analyzed ( t h e  

excep t i on  i n  bo th  c a s e s  was SPC). Values for  t h e  b a c t e r i a 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  c o l l e c t e d  each  d a t e  a r e  re- 

p o r t e d  i n  Appendix I. 
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Per iphy ton  

PERIPHYTON POPULATION ANALYSES 

I n  Thorn Creek 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  each s t a t i o n  were n e a r l y  i d e n t i c a l  (Table  5) . I n  t h e  

L i t t l e  Calumet River  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  

dec reased  from t h e  upstream s t a t i o n ,  Wentworth Aveune (7.24 x 

5 10 organisms p e r  s q u a r e  c e n t i m e t e r )  , t o  t h e  downstream s t a -  

5 t i o n ,  Ashland Avenue (1.16 x 1 0  organisms p e r  s q u a r e  c e n t i -  

meter) . The average  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  each  r i v e r  system wi th  3 .9  x l o 3  organisms p e r  

s q u a r e  c e n t i m e t e r  found i n  Thorn Creek and 4.0 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 iver .  

The a v e r a g e  number of  s p e c i e s  found i n  Thorn Creek ranged 

from 3 4  a t  J o e  O r r  Road t o  39 a t  Margare t  S t r e e t  ( T a b l e  5) 

w i t h  a n  o v e r a l l  a v e r a g e  of  36 s p e c i e s  p e r  sample. The a v e r a g e  

number o f  s p e c i e s  found i n  t h e  L i t t l e  Calumet River  ranged 

from 32 a t  1 5 9 t h  S t r e e t  t o  40 a t  Wentworth Avenue (Tab le  5) 

w i t h  a n  o v e r a l l  a v e r a g e  of  35 s p e c i e s  p e r  sample. Considera-  

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

showed a r ange  of  99 t o  113 i n  Thorn Creek ( T a b l e  5)  wi th  a 

t o t a l  f o r  t h e  waterway of  174 s p e c i e s  w h i l e  i n  t h e  L i t t l e  

Calumet R i v e r ,  t h e  t o t a l  number of  s p e c i e s  ranged from 79 t o  

125 (Table  5) w i t h  a t o t a l  f o r  t h e  waterway of  187 s p e c i e s .  

palmer,  i n  two p u b l i c a t i o n s  (15,  1 6 ) ,  l i s t s  113 s p e c i e s  

which h e  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  



number 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 23 a t  

Margare t  S t r e e t  t o  18  a t  167/170th S t r e e t  (Tab le  6) o r  20 

to 18 p e r c e n t ,  r e s p e c t i v e l y ,  of t h e  total number of  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 R iver ,  t h e  

number 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 19 a t  1 5 9 t h  

S t r e e t  t o  30 a t  Wentworth Avenue o r  24 p e r c e n t  of t h e  t o t a l  

number o f  s p e c i e s  found f o r  both of these s t a t i o n s .  This  

would seem t o  i n d i c a t e  s l i g h t l y  poorer  q u a l i t y  i n  t h e  L i t t l e  

Calumet River  t h a n  i n  Thorn Creek. 

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  

(Table  6) ranged from 20 t o  23 and were composed of from 30 

to  40 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 R iver ,  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 )  w i t h  28 s p e c i e s  a t  Wentworth 

Avenue, 3 5  s p e c i e s  a t  159 th  S t r e e t ,  and 1 9  s p e c i e s  a t  Ashland 

Avenue of  which 4 1 ,  34, and 37 p e r c e n 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 h i g h e r  numbers and propor  t i o n  

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  i n d i c a t e d  water  o f  l e s s e r '  q u a l i t y  t h a n  i n  Thorn Creek. 

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 s  ( T a b l e  

7) i n c r e a s e d  from Joe O r r  Road (0.623 micrograms p e r  s q u a r e  - 
c e n t i m e t e r )  to  167/170th S t r e e t  (1.328 micrograms p e r  s q u a r e  



cen t ime t e 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 lo rophy l l ous  

organisms from upstream t o  downstream (F igu re  '1) . This i s  i n  

c o n t r a s t  t o  t h e  pe r iphy ton  d e n s i t i e s  r e p o r t e d  i n  Tab le  5  

where a l l  of t h e  s t a t i o n s  on Thorn Creek con t a ined  a n  average  

5  of  3.5 x 10 organisms p e r  squa re  c en t ime t e r .  

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 )  dec reased  from Wentworth Avenue (1.889 micro-  

grams p e r  squa re  c e n t i m e t e r )  t o  Ashland Avenue (0 .541 micro- 

grams p e r  squa re  c en t ime t e r )  i n d i c a t i n g  decreased  p roduc t ion  

of  ch lo rophy l l ous  organisms from upstream t o  downstream (Fig- 

u r e  1) . This  is  suppor ted  by t h e  pe r iphy ton  d e n s i t i e s  re- 

por ted  i n  Table 5  where t h e  average  pe r iphy ton  d e n s i t i e s  de- 

5  c r ea sed  from 7.2 x l o 5  a t  Wentworth Avenue t o  1 .2  x 10 organ- 

i s m s  p e r  squa re  c en t ime t e r  a t  Ashland Avenue. 

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

perhaps t h e  t r i b u t a r i e s  t o  Thorn Creek, such as Deer Creek 

and Bu t t e r f  i e l d  Creek, added 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 roduc t ion  o f  ch lo rophyl lous  organisms a t  Margaret  S t r e e t  

and 167/170th S t r e e t .  

ORGANIC MATTER 

I n  Thorn Creek, t h e  o rgan i c  m a t t e r  c o n c e n t r a t i o n  (Table  

7 )  i nc r ea sed  from 98 micrograms p e r  squa re  c en t ime t e r  a t  J o e  - 
O r r  Road t o  206  micrograms pe r  squa re  c en t ime t e r  a t  Margaret  

S t r e e t  and t hen  decreased t o  189 micrograms a t  167/170th 
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S t r e e t .  This  p a t t e r n  was s imilar  t o  t h a t  found f o r  c h l o r o -  

p y l l  a. The dec reased  c o n c e n t r a t i o n  of o r g a n i c  m a t t e r  o r  

biomass found a t  167/170th S t r e e t  may be exp la ined  a s  a d i l u -  

t i o n  e f f e c t  on t h e  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 ,  t h u s  reduc-  

i n g  t h e  c o n c e n t r a t i o n  and growth of  h e t e r o t r o p h i c  organisms.  

I n  t h e  L i t t l e  Calumet R iver ,  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 1,385 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  157 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 accumulated biomass de-  

c r e a s e d  from upstream t o  downstream, a s  d i d  t h e  ch lo rophy l -  

l o u s  biomass (Tab le  7) and t h e  p e r i p h y t o n  d e n s i t i e s  (Tab le  5 )  ; 

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  w a s  i n h i b i t i n g  t h e  

p roduc t ion  of biomass. 

AUTOTROPHIC I N D E X  

ID Thorn Creek,  t h e  a u t o t r o p h i c  index (Tab le  7 )  d e c r e a s e d  

from J o e  O r r  Road (2 ,859)  t o  167/170th S t r e e t  ( 3 6 7 ) .  Th i s  i n -  

d i c a t e d  a dec reased  c o n c e n t r a t i o n  of 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  con tamina t ion .  

I n  t h e  L i t t l e  Calumet R iver ,  t h e  a u t o t r o p h i c  index ( T a b l e  

7)  v a r i e d  from 2,219 a t  Wentworth Avenue t o  4 ,601 a t  1 5 9 t h  - 
S t r e e t  and t o  1 ,263 a t  Ashland Avenue. This  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  a t  Wentworth Avenue, which i n c r e a s e d  a t  

1 5 9 t h  S t r e e t  and dec reased  toward Ashland Avenue. 
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~ l l  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 

had been  e s t a b l i s h e d  a s  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  (10 ,  11) . T h e r e f o r e ,  Thorn Creek and  t h e  

L i t t l e  Calumet R i v e r  c a n  be c l a s s e d  a s  p o l l u t e d  a t  a l l  s ta-  

t i o n s  sampled.  

EQUITABILITY 

I n  Thorn Creek and t h e  L i t t l e  C a l u m e t  R i v e r ,  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  ( T a b l e  5 )  were less t h a n  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  (11) . 
I n  g e n e r a l ,  t h e  magni tude  of t h e  p e r i p h y t o n  d e n s i t i e s ,  

t h e  l o w  a v e r a g e  number o f  s p e c i e s ,  t h e  low number o f  p e r s i s -  

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

cies, t h e  magni tude  o f  t h e  a u t o t r o p h i c  i n d e x ,  and  t h e  v e r y  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 R i v e r  were p o l l u t e d .  There  was no clear c u t  b a s i s  o n  

which to  d e t e r m i n e  which r i v e r  sys t em w a s  t h e  c l e a n e r  o f  t h e  

two. The number and  p r o p o r t i o n  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  

w e r e  h i g h 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 .  

The a u t o t r o p h i c  i n d e x  w a s  h i g h 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.  The t o t a l  number of s p e c i e s  was a l s o  

h i g h 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 .  The re  

w a s  e s s e n t i a l l y  no d i f f e r e n c e  between t h e  two waterways i n  

t e r m s  o f  t h e  a v e r a g e  number o f  s p e c i e s ,  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 y ,  t h e  a v e r a g e  s p e c i e s  d i v e r s i t y  i n d e x ,  o r  t h e  a v e r a g e  

e q u i t a b i l i t y .  
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COMPARISON OF BACTERIAL AND PERIPHYTON DATA 

The h i g h e r  b a c t e r i a l  c o u n t s  ( T a b l e  2)  i n  e v e r y  c a t e g o r y  

5 a n a l y z e d ,  e x c e p t  f o r  SPC, ( 1 . 2  x  10  TC p e r  100 m i l l i l i t e r s ,  

4  1 . 5  x  1 0  FC p e r  100 m i l l i l i t e r s ,  6 .8  x  l o 2  P .  a e r u g i n o s a  p e r  - 

100 m i l l i l i t e r s ,  and  less t h a n  0 . 2  Sa lmone l l a  p e r  100 m i l l i -  

l i ters)  showed t h a t  t h e  w a t e r  i n  Thorn Creek a t  J o e  O r r  Road 

w a s  o f  p o o r e r  q u a l i t y  t h a n  t h e  wa te r  f a r t h e r  downstream. The 

p&iphy ton  d a t a  ( T a b l e s  5, 6 ,  and - 7)  conf i rmed t h i s  c o n c l u s i o n  

w i t h  t h e  l o w e s t  a v e r a g e  number o f  s p e c i e s  (34 s p e c i e s ) ,  t h e  

l o w e s t  a v e r a g e  s p e c i e s  d i v e r s i t y  i n d e x  ( 1 . 3 8 )  , t h e  lowest 

e q u i t a b i l i t y  (0 .03)  , t h e  h i g h e s t  p e r c e n t a g e  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  i n  t h e  p o p u l a t i o n  of p e r s i s t e n t  s p e c i e s  (40 

p e r c e n t )  , and t h e  h i g h e s t  a u t o t r o p h i c  index  (2 ,859)  o f  t h e  

s t a t i o n s  sampled i n  Thorn Creek.  

I n  Thorn Creek ,  t h e  Marga re t  and  167/170th  S t r e e t  s t a t i o n s  

had s i m i l a r  w a t e r  q u a l i t y  as  shown by t h e  b a c t e r i a l  d a t a  i n  

Tab le  2.   here w a s  l i t t l e  d i f f e r e n c e  i n  t h e  TC c o u n t s  a t  

4 
M a r g a r e t  S t r e e t  (4 .3  x  10 p e r  100 m i l l i l i t e r s )  and a t  167/ 

4 
1 7 0 t h  S t r e e t  ( 7 . 5  x  10 p e r  100 mi l l i l i t e r s ) .  The FC c o u n t s  

3  
w e r e  t h e  same a t  b o t h  s t a t i o n s  (4 .9  x  1 0  p e r  100 m i l l i l i t e r s )  

and t h e  FS a t  M a r g a r e t  S t r e e t  (1 .7  x l o 3  p e r  100 m i l l i l i t e r s )  

and a t  167/170th S t r e e t  (2.4 x l o 3  p e r  100 m i l l i l i t e r s )  were 

e s s e n t i a l l y  t h e  same. The SPC c o u n t  a t  M a r g a r e t  S t r e e t  ( 4 . 2  

x  l o 4  p e r  m i l l i l i t e r )  was one -ha l f  o f  t h e  167/170th S t r e e t  

4 
c o u n t  ( 9 . 1  x 10  p e r  m i l l i l i t e r )  , b u t  t h e  - P .  a e r u g i n o s a  and 



S a l m o n e l l a  c o u n t s  were t h e  same f o r  b o t h  s t a t i o n s ,  3.7 x l o L  

p e r  100  mi l l i l i t e r s  and less t h a n  0.2  p e r  100 m i l l i l i t e r s ,  

r e s p e c t i v e l y .  Compared w i t h  t h e  b a c t e r i a l  c o u n t s  a t  Joe O r r  

Road, t h i s  downstream r e a c h  w a s  o f  b e t t e r  q u a l i t y  t h a n  t h a t  

a t  Joe O r r  Road. The same c o n c l u s i o n  was r e a c h e d  by examina- 

t i o n  o f  t h e  p e r i p h y t o n  d a t a  found  i n  T a b l e s  5, 6 ,  and  - 7. I n  

Thorn Creek ,  t h e  s t a t i o n  a t  M a r g a r e t  S t r e e t  had  a  h i g h e r  aver- 

a g e  number o f  p e r i p h y t o n  s p e c i e s  (39  s p e c i e s )  t h a n  a t  167/170th  

S t r e e t  ( 3 5  s p e c i e s )  as  w e l l  a s  a h i g h e r  t o t a l  number o f  s p e -  

cies, 113 s p e c i e s  a t  M a r g a r e t  S t r e e t  compared t o  99  s p e c i e s  

a t  167/170th S t r e e t .  The a v e r a g e  s p e c i e s  d i v e r s i t y  i n d e x  was 

h i g h e r  f o r  Thorn Creek  a t  M a r g a r e t  S t r e e t  (2 .82 )  t h a n  a t  167/ 

1 7 0 t h  S t r e e t  ( 2 . 3 8 ) .  The e q u i t a b i l i t y  f a c t o r s  i n  Thorn Creek  

were m a r g i n a l l y  b e t t e r  a t  M a r g a r e t  S t r e e t  (0 .09 )  t h a n  a t  167/ 

1 7 0 t h  S t r e e t  ( 0 . 0 7 ) .  These  v a l u e s  show t h e  M a r g a r e t  S t r e e t  

s t a t i o n . i n  Thorn Creek  t o  have  s l i g h t l y  b e t t e r  w a t e r  q u a l i t y  

t h a n  a t  167/170th S t r e e t .  However, t h e  p e r c e n t a g e  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  i n  Thorn Creek w a s  g r e a t e r  a t  M a r g a r e t  

S t r e e t  (35 p e r c e n t )  t h a n  a t  167/170th  S t r e e t  (30 p e r c e n t )  and  

t h e  a u t o t r o p h i c  i n d e x  w a s  g r e a t e r  a t  M a r g a r e t  S t r e e t  (480)  

t h a n  a t  167/170th  S t r e e t  ( 3 6 7 ) .  T h e r e f o r e ,  a s  w i t h  t h e  bac-  

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

q u a l i t y  i n  Thorn Creek  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  

and  t h a t  it was b e t t e r  t h a n  was found  a t  Joe O r r  ~ o a d .  



The h i g h e r  b a c t e r i a l  c o u n t s  ( T a b l e  2) i n  e v e r y  c a t e g o r y  

5 a n a l y z e d ,  e x c e p t  f o r  SPC, . ( 9 . 7  x 10  TC p e r  100 m i l l i l i t e r s ,  

4 4 7 .5  x 10  FC p e r  100 m i l l i l i t e r s ,  2.9 x 1 0  FS p e r  100  m i l l i -  

5 4 l i ters,  1 . 2  x  1 0  SPC p e r  m i l l i l i t e r ,  2.3 x 10  P. aerugi 'nosa  - - 
p e r  100 m i l l i l i t e r s ,  and 0.3 S a l m o n e l l a  p e r  100 mi l l i l i t e r s )  

showed t h a t  t h e  w a t e r  i n  t h e  L i t t l e  Calumet  R i v e r  a t  Wentworth 

Avenue w a s  o f  lesser q u a l i t y  t h a n  t h e  w a t e r  f a r t h e r  downstream. 

The p e r i p h y t o n  d a t a  ( T a b l e s  5 ,  6, and - 7)  showed t h a t  t h e  h i g h -  

e s t  p r o d u c t i v i t y  o c c u r r e d  a t  t h e  Wentworth Avenue s t a t i o n  

compared w i t h  t h e  downstream s t a t i o n s  o n  t h e  L i t t l e  Calumet  

R i v e r .  A t  Wentworth Avenue, w e r e  found t h e  h i g h e s t  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  (724,100 o rgan i sms  p e r  s q u a r e  c e n t i m e t e r ) ,  

t h e  h i g h e s t  a v e r a g e  number of s p e c i e s  (40 s p e c i e s ) ,  t h e  h i g h -  

es t  t o t a l  number o f  s p e c i e s  (125  s p e c i e s ) ,  and a h i g h  a v e r a g e  

s p e c i e s  d i v e r s i t y  i n d e x  ( 2 . 4 8 ) .  The h i g h e s t  n u m b e r 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  - (30 s p e c i e s )  and  t h e  h i g h e s t  p e r c e n t a g e  

o f  p o l l u t a n t - < o l e r a n t  s p e c i e s  i n  t h e  p o p u l a t i o n  o f  p e r s i s t e n t  

s p e c i e s  (46  p e r c e n t )  w e r e  a l s o  found .  The h i g h  p r o d u c t i v i t y  

of t h e  L i t t l e  Calumet  R i v e r  a t  Wentworth Avenue w a s  c o n f i r m e d  

by t h e  o r g a n i c  matter c o n c e n t r a t i o n  ( 1 , 3 8 5  micrograms p e r  

s q u a r e  c e n t i m e t e r )  and  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  (1 ,889  

micrograms p e r  s q u a r e  c e n t i m e t e r ) .  The a u t o t r o p h i c  i n d e x  was 

a l s o  h i g h  ( 2 , 2 1 9 ) .  

I n  t h e  L i t t l e  Calumet  R i v e r  a t  1 5 9 t h  S t r e e t , ,  t h e  b a c t e r i a l  

d a t a  ( T a b l e  2 )  showed a n  improvement i n  w a t e r  q u a l i t y  compared 



to  t h a t  a t  Wentworth Avenue. A t  159 th  S t r e e t ,  t h e  TC c o u n t s  

5  5  w e r e  1 . 2  x 10 p e r  100 m i l l i l i t e r s  compared t o  9.7 x 10 p e r  

100 m i l l i l i t e r s  a t  Wentworth Avenue and 3 .3  x l o 5  p e r  100 

m i l l i l i t e r s  a t  Ashland Avenue. The FC c o u n t s  a t  1 5 9 t h  S t r e e t  

4 were 2.0 x l o 4  p e r  100 m i l l i l i t e r s  compared t o  7 .5  x 10 p e r  

100 m i l l i l i t e r s  a t  Wentworth Avenue and 9.3 x l o 3  p e r  100 

m i l l i l i t e r s  a t  Ashland Avenue. The FS c o u n t s  were  5.0 x 10 3  

4 p e r  100 m i l l i l i t e r s  compared t o  2.9 x 10 p e r  100 m i l l i l i t e r s  

3  a t  Wentworth Avenue and 1 .6  x 10 p e r  100 m i l l i l i t e r s  a t  

Ashland Avenue. These i n d i c a t o r  b a c t e r i a l  c o u n t s  showed a  

d e c r e a s e  from t h o s e  c o u n t s  found a t  Wentworth Avenue, b u t  were 

s i m i l a r  to  t h o s e  c o u n t s  found a t  Ashland Avenue. These d a t a  

showed a  s l i g h t  improvement i n  w a t e r  q u a l i t y  from Wentworth 

Avenue t o  1 5 9 t h  S t r e e t  w i t h  v e r y  l i t t l e  change  t o  Ashland Ave- 

5 nue. The SPC a t  1 5 9 t h  S t r e e t  w e r e  5.5 x 10 p e r  m i l l i l i t e r  

which was s l i g h t l y  h i g h e r  t h a n  t h a t  found a t  Wentworth Avenue 

5  4 (1 .2  x 10 p e r  m i l l i l i t e r )  and Ashland Avenue (8 .4  x 10 p e r  

m i l l i l i t e r ) .  There  was a s i g n i f i c a n t  d e c r e a s e  i n  - P. a e r u g i n o s a  

4 
from Wentworth Avenue ( 2 . 3  x 10  p e r  100 m i l l i l i t e r s )  t o  1 5 9 t h  

S t r e e t  (8 .8  x 10' p e r  100 m i l l i l i t e r s )  and Ashland Avenue ( 7 . 3  

x l o 2  p e r  100 m i l l i l i t e r s ) .  Sa lmone l l a  w e r e  a b o u t  t h e  same 

c o n c e n t r a t i o n  t h r o u g h o u t  t h e  a r e a  s t u d i e d  ( < 2 . 0  t o  3 - 0  x 10" 

p e r  100 m i l l i l i t e r s ) .  

The p e r i p h y t o n  d a t a  found i n  t h e  L i t t l e  Calumet R i v e r  a t  

1 5 9 t h  S t r e e t  ( T a b l e s  5 ,  6 ,  and - 7 )  show d e c r e a s e d  p r o d u c t i v i t y  
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compared t o  Wentworth Avenue which con t inued  t o  d e c r e a s e  t o  

Ashland Avenue. The pe r iphy ton  d e n s i t y  a t  159th  S t r e e t  

(377,300 organisms p e r  squa re  c e n t i m e t e r )  was approximate ly  

one-half  t h a t  a t  Wentworth Avenue (724,100 organisms p e r  

s q u a r e  c e n t i m e t e r )  and t h r e e  t imes  g r e a t e r  than  t h a t  found a t  

Ashland Avenue (116,100 organisms p e r  squa re  c e n t i m e t e r ) .  

The average  number of s p e c i e s  a t  159th  S t r e e t  was 32 compared 

t o  40 a t  Wentworth Avenue and 33 a t  Ashland Avenue. The t o t a l  

number o f  s p e c i e s  a t  159 th  S t r e e t  w a s  79 s p e c i e s  wh i l e  a t  

Wentworth Avenue, 125 s p e c i e s  were found which was comparable 

t o  t h e  123 s p e c i e s  found a t  Ashland Avenue. The pe r cen t age  

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  of  t h e  popu l a t i on  of  p e r s i s t e n t  

s p e c i e s  was 3 4  p e r c e n t  a t  159 th  S t r e e t ,  a s h a r p  d e c r e a s e  from 

t h e  46 p e r c e n t  found a t  Wentworth Avenue, b u t  comparable t o  

t h e  37 p e r c e n t  found a t  Ashland Avenue. Organic m a t t e r  con- 

c e n t r a t i o n  fo l lowed t h e  dec r ea s ing  t r e n d  found f o r  t h e  p e r i -  

phyton d e n s i t i e s  w i t h  1 ,385 micrograms pe r  s q u a r e  

c e n t i m e t e r  found a t  Wentworth Avenue, fo l lowed by 865 and 157 

micrograms p e r  squa re  c en t ime t e r  a t  159 th  S t r e e t  and Ashland 

Avenue, r e s p e c t i v e l y .  Chlorophyl l  a c o n c e n t r a t i o n s ,  t o o ,  f o l -  

lowed t h i s  t r e n d  w i t h  1.889, 1.133, and 0.541 micrograms p e r  

squa re  c en t ime t e r  found a t  Wentworth Avenue, 159 th  S t r e e t ,  

and Ashland Avenue, r e s p e c t i v e l y .  The a u t o t r o p h i c  index d i d  

n o t  f o l l o w  t h i s  dec r ea s ing  t r e n d ,  i n s t e a d  t h e  A 1  i nc r ea sed  

from 2,219 a t  Wentworth Avenue t o  4,601 a t  159 th  Street  and 

then  decreased  t o  1 ,263 a t  Ashland Avenue. 
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The decreased  pe r iphy ton  p r o d u c t i v i t y  ( pe r i phy ton  den- 

s i t y ,  average  number of  spec i e s ,  t o t a l  number of s p e c i e s ,  av- 

e r age  s p e c i e s  d i v e r s i t y  index,  o r g a n i c  m a t t e r ,  and c h l o r o p h y l l  

a)  combined w i t h  t h e  decreased e q u i t a b i l i t y  and i nc r ea sed  au to -  

t r o p h i c  index showed t h a t  o rgan i c  con tamina t ion  of t h e  L i t t l e  

Calumet River  occur red  between Wentworth Avenue and 1 5 9 t h  

S t r e e t ,  producing a c o n d i t i o n  of n u t r i e n t  enr ichment  and t he r e -  

by e l i m i n a t i n g  t hose  organisms whose upper t o l e r a n c e  limits 

had been exceeded. 

I n  g e n e r a l ,  t h e  b a c t e r i a l  and per iphy ton  d a t a  showed 

Thorn Creek and t h e  L i t t l e  Calumet River  t o  be of poor water  

q u a l i t y  . The equ i  t a b i l i  t y  and a u t o  t roph i c  index confirmed 

t h a t  t h e s e  waterways were p o l l u t e d  by o r g a n i c  subs t ances  pre-  

sumably from sewage and combined sewer overf lows.  I n  both 

waterways, some improvement i n  water  q u a l i t y  was shown a t  t h e  

f a r t h e s t  downstream s t a t i o n  sampled. 

F i s h  

F i s h  were c o l l e c t e d  from the L i t t l e  Calumet River  d u r i ~ g  

J u l y  and October,  1982. A t o t a l  of  16  s p e c i e s  of f i s h  p l u s  

a c a r p  x g o l d f i s h  hybr id  and a sun£ i s h  hybr id  were c o l l e c t e d  

from t h e  e n t i r e  watershed.  

Abundance of f i s h  i n  t e r m s  of  number and weight  of f i s h  

c o l l e c t e d  p e r  t e n  minutes  e l e c 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. 

To t a l  numbers 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 

53



from t w o  a t  Wentworth Avenue t o  13 a t  159 th  S t r e e t  d u r i n g  J u l y  

and from t h r e e  a t  Wentworth Avenue t o  20 a t  Ashland Avenue 

d u r i n g  October  i n  t h e  L i t t l e  Calumet R iver .  I n  Thorn Creek, 

t h e  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 seven a t  J o e  O r r  Road t o  4 2  a t  Margare t  S t r e e t  d u r i n g  

J u l y  and from f o u r  a t  J o e  O r r  Road t o  1 3  a t  167/170th S t r e e t  

d u r i n g  October .  

T o t a l  we igh t  of  f i s h  ( i n  grams) p e r  t e n  minu tes  e l e c t r o -  

f i s h i n g  ranged from 6  grams a t  Wentworth Avenue t o  42 grams 

a t  Ashland Avenue d u r i n g  J u l y  and from 28 grams a t  Wentworth 

Avenue t o  207 grams a t  Ashland Avenue d u r i n g  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  ( 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 4  

grams a t  J o e  O r r  Road t o  421 grams a t  167/170th S t r e e t  d u r i n g  

J u l y ,  and from 20 grams a t  J o e  O r r  Road t o  61 grams a t  Margare t  

S t r e e t  and 167/170th S t r e e t  d u r i n g  October .  

The number and weight  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  were l e a s t ,  d u r i n g  b o t h  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 and a t  J o e  O r r  Road on 

Thorn Creek. T h i s  sugges ted  t h a t  t h e  wa te r  q u a l i t y  was poor- 

est  a t  t h e s e  l o c a t i o n s  i n  each stream with  f i s h  be ing  unab le  

t o  r e a c h  v e r y  l a r g e  numbers under e x i s t i n g  c o n d i t i o n s .  

Both number and weight  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  tended t o  i n c r e a s e  a t  t h e  downstream s t a t i o n s .  Th i s  

was most a p p a r e n t  f o r  weight  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 .  T h i s  i n d i c a t e d  t h a t  w a t e r  q u a l i t y  was b e t t e r  down- 

stream t h a n  ups t r eam i n  each  of  t h e s e  waterways.  

The c e n t r a l  mudminnow (which is  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  o f  

s t r e a m s  w i t h  a  muddy bot tom) was t h e  most  numerous f i s h  i n  

t h e  1982 L i t t l e  Calumet R i v e r  c o l l e c t i o n  ( T a b l e  8 )  r a n g i n g  

from 1.74 t o  9.98 mudminnows p e r  t e n  m i n u t e s  e l e c t r o f  i s h i n g  

( a v e r a g e  o f  4.53 mudminnows p e r  t e n  minu tes  e l e c t r o f i s h i n g ) .  

Next i n  o r d e r  o f  abundance i n  t h e  L i t t l e  Calumet R i v e r  w e r e :  

f a t h e a d  minnow ( r a n g e  0 .39  t o  3.19 p e r  t e n  m i n u t e s  e l e c t r o -  

f i s h i n g ,  a v e r a g e  of  1 .82 p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g ) ,  

g r e e n  s u n f i s h  ( r a n g e  0.52 to  2.70 p e r  t e n  m i n u t e s  e l e c t r o -  

f i s h i n g ,  a v e r a g e  o f  1 .36 per t e n  minu tes  e l e c t r o f i s h i n g ) ,  

b l u e g i l l  ( r a n g e  0 t o  1 . 8 1  p e r  t e n  minu tes  e l e c t r o f  i s h i n g ,  

a v e r a g e  1.18 p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g ) ,  and t h e  c r e e k  

chub ( r a n g e  0  t o  2 . 2 2  p e r  t e n  m i n u t e s  e l e c t r o f  i s h i n g ,  a v e r -  

a g e  0.74 p e r  t'en minu tes  e l e c t r o f i s h i n g ) .  

The most numerous f i s h  i n  t h e  Thorn Creek c o l l e c t i o n s  

was t h e  f a t h e a d  minnow, r a n g i n g  from 0.39 t o  7 . 6 3  f i s h  p e r  

t e n  m i n u t e s  e l e c t r o f i s h i n g  w i t h  a n  a v e r a g e  o f  4.52 p e r  t e n  

m i n u t e s  e l e c t r o f  i s h i n g  ( T a b l e  8 )  . Next i n  o r d e r  c f  abundance 

i n  Thorn C r e e k  w e r e :  g r e e n  s u n f i s h  ( r a n g e  2.59 t o  5.67 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 ,  a v e r a g e  4.49 p e r  t e n  m i n u t e s  

e l e c t r o f i s h i n g )  , c e n t r a l  mudminnow ( r a n g e  0  to 6 . 5 7  p e r  t e n  

m i n u t e s  e l e c t r o f  i s h i n g ,  a v e r a g e  2.95 p e r  t e n  m i n u t e s  e l e c t r o -  
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f i s h i n g )  , c r e e k  chub ( r a n g e  0 to 5.17 p e r  t e n  m i n u t e s  electro- 

f i s h i n g ,  a v e r a g e  2.78 p e r  t e n  minu tes  e l e c t r o f i s h i n g ) ,  and  t h e  

w h i t e  s u c k e r  ( r a n g e  0 t o  1.17 ' p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g ,  

a v e r a g e  0 . 4 9  p e r  t en '  minu te s  e l e c t r o f  i s h i n g )  . 
A l l  o f  t h e s e  s p e c i e s  are t o l e r a n t  of  a  wide  r a n g e  o f  eco-  

l o g i c a l  c o n d i t i o n s  ( 1 8 ) ,  e s p e c i a l l y  t h e  c e n t r a l  mudminnow, 

g r e e n  s u n f i s h ,  f a t h e a d  minnow, and c r e e k  chub  which are  p re -  

s e n t  i n  r e l a t i v e l y  g r e a t  abundance i n  b o t h  t h e  L i t t l e  Calumet 

R i v e r  and  Thorn Creek. T h i s  dominance o f  t o l e r a n t  f i s h  sug-  

g e s t e d  t h a t  t h e  w a t e r  q u a l i t y  c o n d i t i o n s  i n  b o t h  streams were 

s t r e s s f u l  f o r  i n t o l e r a n t  f i s h ;  e . g . ,  c e n t r a l  s t o n e r o l l e r ,  

b l u e g i l l  s u n f i s h ,  l a rgemouth  bass, and w h i t e  c r a p p i e  ( 1 8 ) .  

These  f i s h  made up f i v e  p e r c e n t  o f  t h e  1982 f i s h  c a t c h .  Evi-  

dence  from c l e a n e r  s t r e a m s  i n  t h i s  a r e a  show t h e y  s h o u l d  be  

more abundan t .  

The c e n t r a l  mudminnow, g r e e n  s u n f i s h ,  f a t h e a d  minnow, and 

c r e e k  chub  were a l s o  abundan t  i n  terms o f  w e i g h t  o f  f i s h  col- 

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

T a b l e  9 ,  f o r  b o t h  t h e  L i t t l e  Calumet R i v e r  and Thorn Creek .  

A s  compared w i t h  o t h e r  waterways (Table 11), - i n  t h e  

Chicago  m e t r o p o l i t a n  a r e a ,  w i t h  s i m i l a r  d r a i n a g e  a r e a 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)  is  s i m i l a r  i n  

abundance o f  f i s h e s ,  by number or by w e i g h t ,  t o  t h e  Nor th  

Branch o f  t h e  Chicago R ive r  and to S a l t  Creek ,  and presumably  

s imilar  i n  w a t e r  q u a l i t y  t o  t h e s e  o t h e r  waterways.  



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

TABLE 11 

BVERAGE CATCH PER TEN MINUTES ELECTROFISHING FOR ACKPACK/SEINE 
COLLECTIONS FROM THE CHICAGO WATERWAYS ? 

F i s h  P e r  T e n  M i n u t e s  
D r a i n a g e  N u m b e r  of Species 

Area P e r  C o l l e c t i o n  
( s q u a r e  m i l e s )  A v e r a g e  Maximum 

E l e c t r o f i s h i n g  
W e i g h t  N u m b e r  of 

Y e a r  C o l l e c t i o n s  N u m b e r  ( g r a m s )  W a t e r w a y  

Jackson C r e e k  2 

M i l l  C r e e k  2 

H i c k o r y  C r e e k  
2 

N o r t h  B r a n c h  C h i c a g o  R i v e r  ' 

N o r t h  B r a n c h  C h i c a g o  R i v e r  

N o r t h  B r a n c h  C h i c a g o  R i v e r  

S a l t  C r e e k  2 

N i p p e r s i n k  C r e e k  
3 

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

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

D u P a g e  R i v e r  2 

%l 1976 data from R e f e r e n c e  21  
2 ~ r i b u t a r y  to  D e S  P l a i n e s  R i v e r  
3 ~ r i b u t a r y  t o  Fox R i v e r  



Karr (19)  has  found t h a t  a s  a s t r eam r each  d e c l i n e s  i n  

wa te r  q u a l i t y ,  t h e  p ropo r t i on  of  i n d i v i d u a l s  t h a t  a r e  omniv- 

o rous  i n c r e a s e s .  An omnivorous f i s h  e a t s  both p l a n t  and a n i -  

mal m a t t e r .  The common omnivores of smal l  midwestern s t reams  

a r e  t h e  b lun tnose  minnow and t h e  f a t h e a d  minnow, w h i l e  t h e  

c a r p  i s  found over  a wider  range  of s t r eam s izes .  The most 

degraded s t reams  a l s o  commonly suppo r t  l a r g e  popu l a t i ons  of 
------------------ 

g o l d f i s h .  Genera l ly ,  Karr (19)  has  found t h a t  samples w i th  

fewer t h a n  20 p e r c e n t  of i n d i v i d u a l s  a s  omnivores a r e  i n d i c a -  

t i v e  o f  good water  q u a l i t y ,  wh i l e  t h o s e  w i th  ove r  4 5  p e r c e n t  

omnivores a r e  i n d i c a t i v e  of badly  degraded wate r  q u a l i t y .  

Another measure of  water  q u a l i t y  c o n d i t i o n s  i s  t h e  abun- 

dance of  g r een  s u n f i s h  ( 1 9 ) ,  o f t e n  t h e  dominant o r  on ly  sun- 

f i s h  p r e s e n t  a t  t h e  s i tes  of  degraded wate r  q u a l i t y .  An abun- 

dance of t h i s  s p e c i e s  ( g r e a t e r  than  20 p e r c e n t  of total i n d i -  

v i d u a l s )  i n d i c a t e s  degraded c o n d i t i o n s  . 
Using t h e  c r i t e r i a  of  t h e  pe rcen tage  of omnivores and t h e  

pe r cen t age  of  g r een  s u n f i s h  i n  t h e  c a t c h ,  an  i n v e s t i g a t i o n  of 
------ 

t h e  wa te r  quZLTtTof the =TTk -t Rive- Tkwn - - 

Creek can  be made by an  examination of Table l?,  a s  w e l l  a s  

by examinat ion of t h e  number of  s p e c i e s  of  f i s h  which a r e ach  

of s t r eam can  suppo r t ,  a s  evidenced by t h e  c a t c h .  

Omnivorous f i s h  i n  t h e  c a t c h  exceeded 4 5  p e r c e n t  of  a l l  

l o c a t i o n s  on t h e  L i t t l e  Calumet River, and a t  a l l  b u t  t h e  J o e  

O r r  Road l o c a t i o n  on Thorn Creek. A t  J o e  O r r  Road, 79 pe r -  
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c e n t  of  t h e  c a t c h  w a s  composed o f  t h e  t o l e r a n t  g r e e n  s u n f i s h  

which f a r  exceeded t h e  20 p e r c e n t  f i g u r e  which i s  i n d i c a t i v e  

of degraded w a t e r  q u a l i t y  c o n d i t i o n s .  I n  f a c t ,  a l l  l o c a t i o n s  

on t h e  L i t t l e  Calumet River  and Thorn Creek had 20  p e r c e n t  o r  

more g r e e n  s u n f i s h  i n  t h e  c a t c h .  The 159 th  S t r e e t  l o c a t i o n  

on t h e  L i t t l e  Calumet River  had t h e  h i g h e s t  p r o p o r t i o n  ( 8 2  

p e r c e n t )  of  omnivores.  I t  would seem, based on t h e s e  c r i t e r i a ,  

t h a t  a l l  l o c a t i o n s  on  t h e  L i t t l e  Calumet R iver  and on Thorn 

Creek w e r e  of  poor 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  

p o p u l a t i o n s .  

From t h e  t o t a l  number o f  f i s h  s p e c i e s  c o l l e c t e d ,  it  would 

appear  t h a t  among t h e  sampling l o c a t i o n s  on each waterway, 

s e v e r a l  r e l a t i o n s h i p s  can  be found (Tab le  1 0 ) .  On t h e  L i t t l e  

Calumet R iver ,  t h e  Wentworth Avenue l o c a t i o n ,  w i t h  o n l y  t h r e e  

f i s h  s p e c i e s  c o l l e c t e d ,  would appear  t o  be of t h e  p o o r e s t  

wa te r  q u a l i t y  a long  t h i s  r i v e r .  Next h i g h e r  i n  q u a l i t y  would 

be  t h e  159 th  S t r e e t  l o c a t i o n ,  w i t h  11 s p e c i e s  c o l l e c t e d ,  f o l -  

lowed by Ashland Avenue, w i t h  15  s p e c i e s  c o l l e c t e d .  

On Thorn Creek,  t h e  sampling l o c a t i o n  a t  J o e  O r r  Road, 

from which o n l y  t h r e e  f i s h  s p e c i e s  were c o l l e c t e d ,  would ap- 

p e a r  t o  be of  t h e  p o o r e s t  water  q u a l i t y  among t h o s e  l o c a t i o n s  

sampled. 

COMPARISON OF BACTERIAL, PERIPHYTON, AND FISH DATA 

I n  Thorn Creek, t h e  f a r t h e s t  upstream s t a t i o n  sampled, 

J o e  O r r  Road ( F i q u r e  l ) ,  c o n t a i n e d  h i g h e r  b a c t e r i a l  c o u n t s  



( T a b l e  2) i n  a l l  c a t e g o r i e s  t e s t e d ,  e x c e p t  SPC, ( 1 . 2  x  10' TC 

4 p e r  100 mi l l i l i t e r s ,  1 . 5  x  10 FC p e r  100 m i l l i l i t e r s ,  2.4 x 

3  4 10  FS p e r  100 m i l l i l i t e r s ,  4.2 x  10  SPC p e r  m i l l i l i t e r ,  

2 6.8 x 10  P. a e r u g i n o s a  p e r  100 m i l l i l i t e r s ,  and 0 .2  S a l m o n e l l a  - 
p e r  100 m i l l i l i t e r s )  t h a n  t h e  s t a t i o n s  l o c a t e d  downstream, 

Marga re t  S t r e e t  and  167/170th  S t r e e t .  T h i s  i n d i c a t e d  t h a t  

t h e  w a t e r  i n  Thorn Creek  was o f  a p o o r e r  q u a l i t y  a t  Joe O r r  

Road t h a n  f a r t h e r  downstream. The p e r i p h y t o n  a n a l y s i s  con- 

f i r m e d  t h i s  c o n c l u s i o n  w i t h  t h e  lowest a v e r a g e  number o f  s p e -  

cies ( 3 4 ) ,  t h e  lowest a v e r a g e  s p e c i e s  d i v e r s i t y  (1 .381 ,  t h e  

lowest e q u i t a b i l i t y  ( 0 . 0 3 )  ( T a b l e  5 ) ,  t h e  h i g h e s t  p e r c e n t a g e  

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

s p e c i e s  (40 p e r c e n t )  ( T a b l e  6 ) ,  t h e  l o w e s t  c o n c e n t r a t i o n s  o f  

o r g a n i c  m a t t e r  (98 micrograms p e r  s q u a r e  c e n t i m e t e r )  and c h l o -  

r o p h y l l  a (0 .623  micrograms p e r  s q u a r e  c e n t i m e t e r ) ,  and  t h e  

h i g h e s t  a u t o t r o p h i c  i n d e x  (2 ,859)  ( T a b l e  ? )  o c c u r r i n g  a t  J o e  

O r r  Road. I n  t e r m s  o f  number and w e i g h t  of f i s h  ( F i g u r e s  3 

and  - 4 )  p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g ,  t h e  Joe O r r  Road 

s t a t i o n  o n  Thorn Creek c o n t a i n e d  less t h a n  t h e  s t a t i o n s  lo- 

c a t e d  f a r t h e r  downstream. I n  J u l y ,  t h e  s e v e n  f i s h  p e r  t e n  

m i n u t e s  e l e c t r o f i s h i n g  weighed 44 grams a t  J o e  O r r  Road, and 

i n  Oc tobe r  t h e  f o u r  f i s h  p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g  weighed 

20 grams. T h i s  i n d i c a t e d  t h a t  t h e  w a t e r  a t  Joe O r r  Road was 

of lesser q u a l i t y  t h a n  a t  t h e  s t a t i o n s  f a r t h e r  downstream. 



Furthermore,  t h e  h igh  abundance (79 p e r c e n t )  of g r e e n  s u n f i s h  

a l s o  i n d i c a t e d  degraded' water q u a l i t y  a t  J o e  O r r  Road. 

5 A t  Margaret  S t r e e t ,  t h e  TC (4 .2  x 10 per '  100 mi l l i l i t e r s )  

3 and t h e  FC (4 .9  x 10 p e r  100 m i l l i l i t e r s )  c o u n t s  were a b o u t  

a n  o r d e r  of magnitude less t h a n  was found a t  J o e  O r r  Road, 

i n d i c a t i n g  a n  improvement i n  water  q u a l i t y .  The remaining 

c a t e g o r i e s  o f  ' b a c t e r i a l  a n a l y s i s  (Tab le  2) were t h e  same as 

found a t  J o e  O r r  Road (1.7 x l o 3  FS p e r  100 m i l l i l i t e r s ,  4.2 x 

4 2 10 SPC p e r  m i l l i l i t e r ,  3.7 x 10 P. a e r u g i n o s a  p e r  100 m i l l i -  - 
l i t e rs ,  and 0.2 Salmonel la  p e r  100 m i l l i l i t e r s ) .  The b a c t e r i a l  

a n a l y s e s  f o r  t h e  water found a t  167/170th S t r e e t  (Tab le  2) 

were t h e  same as found a t  Margare t  Street  ( 7 . 5  x l o 4  TC p e r  

3 100 m i l l i l i t e r s ,  4.9 x 1 0  FC p e r  100 m i l l i l i t e r s ,  2.4 x 10 3 

4 
FS p e r  100 m i l l i l i t e r s ,  9 .1  x 10 SPC p e r  m i l l i l i t e r ,  3 .7 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 ,  0.2 Salmonel la  p e r  100 m i l l i -  

l i t e r s ) .  This  sugges ted  t h a t  t h e  water  q u a l i t y  downstream of  

Joe O r r  Road, w h i l e  s t i l l  of  poor q u a l i t y ,  was a n  improvement 

over  t h a t  found a t  J o e  O r r  Road. 

The p e r i p h y t o n  d a t a  from Thorn Creek a t  Margare t  S t ree t  

suppor ted  t h e  c o n c l u s i o n  based on t h e  b a c t e r i a l  d a t a  of  i m -  

proved wa te r  q u a l i t y  downstream of  Joe O r r  Road. There was 

a n  i n c r e a s e  i n  t h e  a v e r a g e  number of s p e c i e s  t o  39, a n  i n c r e a s e  

i n  t h e  t o t a l  number of s p e c i e s  t o  113, a n  i n c r e a s e  i n  t h e  av- 

e r a g e  s p e c i e s  d i v e r s i t y  index t o  2.82, and a n  i n c r e a s e  i n  t h e  

e q u i t a b i l i t y  t o  0.09 (Table  5 ) .  I n  Table 6 t h e  d e c r e a s e  i n  



t h e  pe rcen tage  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  i n  t h e  popula- 

t i o n  of  p e r s i s t e n t  spec ies '  t o  35 p e r c e n t  a l s o  suppor ted  t h e  

conc lu s ion  of improved water  q u a l i t y .  Although 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  (206 micrograms pe r  squa re  c e n t i m e t e r )  

and t h e  ch lo rophy l l  a  c o n c e n t r a t i o n  (0.736 micrograms pe r  

squa re  c e n t i m e t e r )  showed i nc r ea sed  p r o d u c t i v i t y  compared 

t o  J o e  O r r  Road (Table  7)  ,- t h e  a u t o t r o p h i c  index (480) de- 

c r ea sed  s u f f i c i e n t l y  t o  i n d i c a t e  fewer h e t e r o t r o p h i c  organ- 

i s m s  r e s u l t i n g  from o r g a n i c  enrichment.  Thus, t h e  per iphy-  

t o n  d a t a  c o l l e c t e d  from Thorn Creek a t  Xargare t  S t r e e t  sup- 

po r t ed  t h e  b a c t e r i a l  d a t a  which i n d i c a t e d  an improvement i n  

water  q u a l i t y  downstream of J o e  O r r  Road. A t  167/170th S t r e e t ,  

Thorn Creek showed a h ighe r  p r o d u c t i v i t y  than  a t  Margaret  

S t r e e t  C442,900 organisms pe r  squa re  c en t ime t e r  compared 

t o  306,300 organisms p e r  square  c en t ime t e r  (Table  5)  ch lo ro -  

p h y l l  a . c o n c e n t r a t i o n  o f  1.328 micrograms p e r  squa re  c e n t i -  

meter  compared t o  0.736 micrograms p e r  square  c e n t i m e t e r  

(Table  7 ) l  i n d i c a t i n g  t h a t  water  q u a l i t y  was d e t e r i o r a t i n g  

between Margaret  S t r e e t  and 167/170th S t r e e t .  Th i s  was f u r -  

t h e r  suppor ted  by t h e  dec r ea se  i n  average  number of s p e c i e s  

from 39 a t  Margaret  S t r e e t  t o  35 a t  167/170th S t r e e t ,  t h e  de- 

c r e a s e  i n  t h e  t o t a l  number of s p e c i e s  from 113 a t  Margaret  

S t r e e t  t o  99 s p e c i e s  a t  167/170th S t r e e t ,  and t h e  d e c r e a s e  i n  

average  s p e c i e s  d i v e r s i t y  from 2 . 8 2  a t  Margaret  S t r e e t  t o  

2.38 a t  167/170th S t r e e t  (Table  5 ) .  However t h e s e  d a t a  were 
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o f f s e t  by t h e  decreased pe rcen tage  of p o l l u t a n t - t o l e r a n t  spe- 

cies i n  t h e  popu la t ion  of p e r s i s t a n t  s p e c i e s  from 35 p e r c e n t  

a t  Margaret  S t r e e t  t o  30 p e r c e n t  a t  167/170th S t r e e t  (Tab le  6 )  

and t h e  dec r ea se  i n  t h e  a u t o t r o p h i c  index from 480 a t  Margaret  

S t r e e t  to  367 a t  167/170th S t r e e t  (Table  7 ) .  I n  g e n e r a l ,  

wh i l e  t h e  pe r iphy ton  d a t a  showed b e t t e r  water  q u a l i t y  i n  Thorn 

Creek a t  Margaret  S t r e e t  than  a t  167/170th S t r e e t ,  t h e  wa t e r  

q u a l i t y  was s i m i l a r  a t  t h e s e  s t a t i o n s  a s  p r ev ious ly  shown by 

t h e  b a c t e r i a l  da t a .  

The f i s h  d a t a  from Thorn Creek a t  Margaret  S t r e e t  and 167/ 

170th  S t r e e t  (F igu re s  3 and - 4 )  a l s o  showed t h e  s i m i l a r i t y  o f  

water  q u a l i t y  a t  t h e s e  s t a t i o n s .  I n  terms of numbers, 42 

and 10 f i s h  pe r  t e n  minutes  e l e c t r o f i s h i n g  w e r e  found a t  

Margaret  S t r e e t  i n  J u l y  and October,  r e s p e c t i v e l y ,  compared 

t o  8.5 and 13 f i s h  pe r  t e n  minutes e l e c t r o f i s h i n g  found a t  

167/170th S t r e e t  i n  J u l y  and October,  r e s p e c t i v e l y .  I n  terms 

of weight  of  f i s h ,  240 grams and 420 grams pe r  t e n  minutes  

e l e c t r o f i s h i n g  were found i n  J u l y  a t  Margaret  S t r e e t  and 167 /  

170th  S t r ee t . ,  r e s p e c t i v e l y .  I n  October,  60 grams per  t e n  

minutes  e l e c t r o f i s h i n g  were found a t  both s t a t i o n s .  Thus, 

t h e  s i m i l a r i t y  of  wa te r  q u a l i t y  between Margaret  S t r e e t  and 

167/170th S t r e e t  was shown by t h e  b a c t e r i a l ,  pe r iphy ton ,  and 

f i s h  d a t a .  Thorn Creek, i n  gene ra l ,  c o n t a i n s  water  of poor 

q u a l i t y  w i th  t h e  p o o r e s t  q u a l i t y  of water  shown t o  be a t  J o e  

O r r  Road. 
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and Oc tobe r ,  r e s p e c t i v e l y ,  weighed 5  and 30 grams p e r  t e n  min- 

u t e s  e l e c t r o f i s h i n g ,  r e s p e c t i v e l y .  

I n  t h e  L i t t l e  C a l u m e t  R ive r  a t  1 5 9 t h  S t r e e t ,  t h e  b a c t e r i a l  

c o u n t s  were g e n e r a l l y  lower t h a n  a t  Wentworth Avenue, a l l  ex- 

c e p t  SPC, which i n d i c a t e d  some improvement i n  wa te r  q u a l i t y  

(Tab le  2 ) .  The TC w e r e  1 . 2  x l o 5  p e r  100 m i l l i l i t e r s  a t  1 5 9 t h  

5  S t r e e t  compared t o  9.7 x 10 p e r  100 m i l l i l i t e r s  a t  Wentworth 

4 Avenue, t h e  FC were 2.0 x 10 p e r  100 m i l l i l i t e r s  a t  1 5 9 t h  

4 
S t r e e t  compared to  7 .5  x  10 p e r  100 m i l l i l i t e r s  a t  Wentworth 

3  
Avenue, and t h e  FS w e r e  5.0 x 10 p e r  100 m i l l i l i t e r s  a t  1 5 9 t h  

4 S t r e e t  compared to  2.9 x 10 per 100 m i l l i l i t e r s  a t  Wentworth 

5 
Avenue. The SPC was h i g h e r  a t  1 5 9 t h  S t r e e t ,  5 .5  x  10 p e r  

5 
m i l l i l i t e r ,  t h a n  a t  Wentworth Avenue, 1 .2  x  10  p e r  m i l l i l i t e r .  

The c o u n t s  of P. a e r u g i n o s a  were much less a t  1 5 9 t h  S t r e e t ,  - 
8.8 x  10' p e r  100 m i l l i l i t e r s ,  and t h e  Sa lmone l l a  c o u n t s  a t  

1 5 9 t h  S t r e e t ,  less t h a n  0.2 p e r  100 m i l l i l i t e r s ,  were lower 

t h a n  a t  ~ e n t w o r t h  Avenue, 0.3 p e r  100 m i l l i l i t e r s .  These  d a t a  

showed a s l i g h t  improvement i n  w a t e r  q u a l i t y  from Wentworth 

Avenue t o  1 5 9 t h  S t r e e t .  

The p e r i p h y t o n  d a t a  showed d e c r e a s e d  p r o d u c t i v i t y  from 

Wentworth Avenue t o  159 th  S t r e e t  and a l s o  showed d e c r e a s e d  

d i v e r s i t y  ( T a b l e s  5 ,  6 ,  and 1) . The p e r i p h y t o n  d e n s i t y  de- 

c r e a s e d  from 724,000 to  377,300 organisms p e r  s q u a r e  c e n t i -  

meter from Wentworth Avenue t o  1 5 9 t h  S t r e e t ,  r e s p e c t i v e l y .  

The o r g a n i c  matter c o n c e n t r a t i o n  a t  Wentworth Avenue, 1 , 3 8 5  



micrograms pe r  squa re  cen t ime te r ,  was reduced t o  865 micro- 

grams per  square  cen t ime te r  a t  159th S t r e e t  and t h e  ch loro-  

p h y l l  a  c o n c e n t r a t i o n  a t  Wentworth Avenue, 1.889 micrograms 

per  square  cen t ime te r ,  was reduced t o  1.133 micrograms per  

square  cen t ime te r  a t  159th  S t r e e t .  The t o t a l  number of spe-. 

c i e s  dec l i ned  from 125 t o  79 s p e c i e s  from Flentworth Avenue ' t o  

159th  S t r e e t ,  r e s p e c t i v e l y ,  and t h e  average  number of  s p e c i e s  

dec l i ned  from 40 a t  Wentworth Avenue to  3 2  a t  159 th  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 decreased from 2.48 a t  

Wentworth Avenue t o  1.67 a t  159th  S t r e e t .  These d a t a  showed 

a  loss i n  number of organisms a s  w e l l  a s  a l o s s  i n  number of 

k inds  of organisms.  The e q u i t a b i l i t i e s  were e s s e n t i a l l y  t h e  

same f o r  Wentworth Avenue (0.06) and 159th  S t r e e t  (0.05) . 
However, t h e  number 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  dec l i ned  

from 30 a t  Wentworth Avenue t o  1 9  a t  159th  S t r e e t  and t h e  per-  

c en t age  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  i n  t h e  popu la t i on  of  

p e r s i s t e n t  s p e c i e s  dec l i ned  from 46 pe rcen t  a t  Wentworth Avenue 

t o  34 p e r c e n t  a t  159th  S t r e e t .  Thus, a  l a r g e  percen tage  of  

t h e  s p e c i e s  l o s t  between Wentworth Avenue and 159th  S t r e e t  

were c l a s s e d  as p o l l u t a n t - t o l e r a n t .  The a u t o t r o p h i c  index 

i nc r ea sed  from 2,219 a t  Wentworth Avenue t o  4,601 a t  159th  

S t r e e t  i n d i c a t i n g  t h a t  o rgan i c  contaminants ,  from domest ic  

sewage and combined sewer overf lows,  were added t o  t h e  water  

between t h e  s t a t i o n s .  Thus, 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  per iphy ton  d a t a  showed a  d e c l i n e  i n  water  q u a l i t y  

between Wentworth Avenue and 159th  S t r e e t .  



The f i s h  d a t a ,  however, shows improvement o f  w a t e r  q u a l i t y  

between Wentworth Avenue and 1 5 9 t h  S t r e e t .  The number o f  f i s h  

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

Wentworth Avenue to  14 f i s h  p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g  a t  

1 5 9 t h  S t r e e t ,  and  from 3 .25  p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g  i n  

October  a t  Wentworth Avenue t o  18  f i s h  p e r  t e n  m i n u t e s  e l e c t r o -  

f i s h i n g  a t  1 5 9 t h  S t r e e t .  The w e i g h t s  o f  t h e  f i s h  c o l l e c t e d  

also i n c r e a s e d .  A t  Wentworth Avenue, t h e  f i s h  weighed 5 grams 

p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g  i n  J u l y  compared t o  20 grams 

p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g  a t  1 5 9 t h  S t r e e t .  During t h e  

October  c o l l e c t i o n ,  t h e  f i s h  weighed 30 grams p e r  t e n  m i n u t e s  

e l e c t r o f i s h i n g  a t  Wentworth Avenue compared t o  128 grams p e r  

t e n  m i n u t e s  e l e c t r o f i s h i n g  a t  1 5 9 t h  S t r e e t .  Due t o  t h e  abun- 

d a n c e  of omnivorous f i s h  (82  p e r c e n t )  t h e  w a t e r  a t  1 5 9 t h  S t r e e t  

was o f  poor  q u a l i t y ,  b u t  s i n c e  11 s p e c i e s  w e r e  c o l l e c t e d  com- 

p a r e d  t o  o n l y  t h r e e  a t  Wentworth Avenue, t h e  g e n e r a l  c o n c l u -  

s i o n  m u s t  be  o f  w a t e r  q u a l i t y  improvement between Wentwor t h  

Avenue and 1 5 9 t h  S t r e e t .  Thus, t h e  f i s h  d a t a  s u p p o r t e d  t h e  

c o n c l u s i o n  d e r i v e d  from t h e  b a c t e r i a l  d a t a  and  was i n  c o n t r a s t  

to  t h a t  f o r  t h e  p e r i p h y t o n .  S i n c e  t h e s e  o rgan i sms  are  a t  d i f -  

f e r e n t  t r o p h i c  l e v e l s ,  it shou ld  n o t  b e  s u r p r i s i n g  t h a t  t h e  

d a t a  d o  n o t  a g r e e .  

I n  t h e  L i t t l e  Calumet R ive r  a t  Ashland Avenue, t h e  bac-  

t e r i a l  d a t a  w e r e  t h e  same a s  found a t  1 5 9 t h  S t r e e t  ( T a b l e  2 ) .  

5  
A t  Ashland Avenue, t h e  TC, F C ,  and FS were 3 . 3  x 10 p e r  100 
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3 3 m i l l i l i t e r s ,  9.3 x 10  p e r  100 m i l l i l i t e r s ,  and 1 . 6  x 1 0  p e r  

4  100 mi l l i l i t e r s ,  r e s p e c t i v e l y .  The SPC was 8 . 4  x 1 0  p e r  

m i l l i l i t e r  and t h e  P. aerugi 'nosa  and Sa lmone l l a  were 7 . 3  x l o L  - 
and 0.2 p e r  100 'mi l l i l i t e r s ,  r e s p e c t i v e l y .  These d a t a  show 

t h e  w a t e r  q u a l i t y  a t  Ashland Avenue t o  b e  similar to  t h a t  found 

a t  1 5 9 t h  S t r e e t .  

The p e r i p h y t o n  d a t a  i n  t h e  L i t t l e  Calumet R i v e r  a t  Ashland 

Avenue show t h a t  t h e  w a t e r  q u a l i t y  improved downstream o f  1 5 9 t h  

S t r e e t .  The a v e r a g e  number o f  s p e c i e s  o n l y  i n c r e a s e d  f rom 32 

a t  1 5 9 t h  S t r e e t  t o  33 a t  Ashland Avenue, b u t  t h e  Shannon- 

Weaver s p e c i e s  d i v e r s i t y  i n d e x  i n c r e a s e d  from 1 .67  a t  1 5 9 t h  

S t r e e t  t o  2.80 a t  Ashland Avenue. T h i s  w a s  d u e  n o t  o n l y  t o  

t h e  i n c r e a s e d  number o f  s p e c i e s , b u t  a lso t h e  d e c r e a s e d  popula-  

t i o n  d e n s i t y  from 377,300 o rgan i sms  p e r  s q u a r e  c e n t i m e t e r  a t  

1 5 9 t h  S t r e e t  t o  116,100 o rgan i sms  p e r  s q u a r e  c e n t i m e t e r  a t  

Ashland Avenue ( T a b l e  5 ) .  The p e r c e n t a g e  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  i n  the'  p o p u l a t i o n  o f  p e r s i s t e n t  s p e c i e s  remained a b o u t  

t h e  same, 34 p e r c e n t  a t  1 5 9 t h  S t r e e t  and 3 7  p e r c e n t  a t  Ashland 

Avenue ( T a b l e  6 ) .  The p r o d u c t i o n  of  o r g a n i c  matter and c h l o -  

r o p h y l l  a  d e c r e a s e d  f r o m  865 a t  1 5 9 t h  S t r e e t  t o  157 micrograms 

p e r  s q u a r e  c e n t i m e t e r  a t  Ashland Avenue and  from 1.333 a t  1 5 9 t h  

S t r e e t  t o  0.541 micrograms p e r  s q u a r e  c e n t i m e t e r  a t  Ashland 

Avenue, r e s p e c t i v e l y .  The a u t o t r o p h i c  i n d e x  d e c r e a s e d  from 

4 ,601  a t  1 5 9 t h  S t r e e t  t o  1 , 2 6 3  a t  Ashland Avenue. Thus,  t h e  

p e r i p h y t o n  d a t a  show improvement i n  w a t e r  q u a l i t y  o f  t h e  ~ i t t l e  

Calumet River between 1 5 9 t h  S t r e e t  and Ashland Avenue. 
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The f i s h  d a t a ,  t o o ,  show water q u a l i t y  improvement between 

1 5 9 t h  S t r e e t  and Ashland Avenue ( F i g u r e s  3 and 4 ) .  The num- - 
b e r  o f  f i s h  c o l l e c t e d  i n  J u l y  i n c r e a s e d  from 18  f i s h  p e r  t e n  

m i n u t e s  e l e c t r o f i s h i n g ,  weighing  128 grams a t  1 5 9 t h  S t r e e t  t o  

20 f i s h  p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g ,  we igh ing  218 grams a t  

Ashland Avenue. I n  Oc tobe r ,  t h e  number o f  f i s h  d e c r e a s e d  from 

14 p e r  t e n  m i n u t e s  e l e c t r o f i s h i n g  a t  1 5 9 t h  S t r e e t  t o  f i v e  f i s h  

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

w e i g h t  i n c r e a s e d  from 20 grams a t  1 5 9 t h  S t r e e t  t o  40 grams a t  

Ashland Avenue. The number o f  s p e c i e s  c o l l e c t e d  a t  Ashland 

Avenue (15  s p e c i e s )  was g r e a t e r  t h a n  a t  1 5 9 t h  S t r e e t  (11 spe- 

c ies ) .  Thus,  t h e  f i s h  d a t a  s u p p o r t  t h e  p e r i p h y t o n  d a t a  i n  

showing improved water q u a l i t y  between 1 5 9 t h  S t r e e t  and Ashland 

Avenue. 

O v e r a l l ,  t h e  b a c t e r i a l ,  p e r i p h y t o n ,  and f i s h  d a t a  show 

t h e  L i t t l e  Calumet R i v e r  and i t s  major  t r i b u t a r y ,  Thorn Creek ,  

to  b e  p o l l u t e d  w i t h  some improvement demons t r a t ed  w i t h  d i s t a n c e  

downstream i n  b o t h  sys tems.  
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THE METROPOLITAN SANITARY D I S T R I C T  OF GREATER CHICAGO 

TABLE A I - 2  

BACTERIAL DATA FROM THORN CREEK DURING 1 9 8 2  AT MARGARET STREET 

D a t e  TC ' FC FS S P C  PA SAL 

4 / 2 0 / 8 2  

6 / 2 1 / 8 2  

9 / 2 1 / 8 2  

1 0 / 1 9 / 8 2  

G e o  

0 . 2  

L.E. 

< 0 . 2  

K0.2  

c0.2 

A l l  counts  are expressed as counts  per 1 0 0  mr except S P C  which i s  expressed as 
counts  per mL. 
L.E. = L a b o r a t o r y  er ror .  
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE A I - 5  

BACTERIAL DATA FROM THE LITTLE CALUMET RIVER DURING 1982 AT 1 5 9 t h  STREET 

D a t e  S P C  SAL 

L.E.  

G e o  120,000 15,000 5,000 55,000 880 <0.2 

All coun t s  a r e  expressed as counts  per  100 mL except  SPC w h i c h  i s  expressed as 
counts  per mL. 
L.E.  = L a b o r a t o r y  error. 
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THE PET/?OPOLITAN SANITARY D I S T R I C T  OF GREATER CHICAGO 

TABLE A I - 6  

BACTERIAL DATA  FRO^ THE L I T T L E  CALUMET RIVER DURING 1982 A T  ASHLAND AVENUE 

I I 
I I 
I 

I 
Date 

TC I FC FS SPC 1 PA S AL 
I 

I 

4/20/82 120,00q 13,000 2,200 15, ObO 1,100 0.2 

L . E .  

Geo 2 330,00(1 7,200 1,600 84, (00 730 <O. 2 
I I 

All coun t s  are expres  ed as  counts  per  100 mTI except  S P C  wh'lch i s  expressed a s  
counts  pe r  mL. 4 
L.E. = Laboratory errbr. I 
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AI-7 

*FECAL COLIFORM RESULTS FOR ROUTINE WATERWAYS SAMPLES TAKEN FROM THORN CREEK 
AND THE LITTLE CALUMET RIVER MONTHLY FROM 1 / 1 9  t o  1 2 / 2 1 / 8 2  

D a t e  

L o c a t i o n  ( S e e  F i g u r e  1) . 
L i t t l e  C a l u m e t  L i t t l e  C a l u m e t  T h o r n  C r e e k  

R i v e r - A s h l a n d  Ave.  R i v e r - W e n t w o r t h  Ave.  Joe O r r  R o a d  

N.S. 1 

N.S. 
1 

1 7 , 0 0 0  

4 , 7 0 0  

1 , 0 0 0  

2 
> 6 0 , 0 0 0  

5 8 0  

6 0 0  

2 , 7 0 0  

3 0 , 0 0 0  

9 0 , 0 0 0  

2 5 , 0 0 0  

N.S. 
1 

N. S. 
1 

'NO sample - R i v e r  frozen. 
2 ~ s t i m a t e d  c o u n t  a c c o r d i n g  t o  s t a n d a r d  t e c h n i q u e  on  h i g h e s t  d i l u t i o n .  



THE METROPOLITAN SANITARY D I S T R I C T  OF GREATER CHICAGO 

TABLE A I - 8  

FECAL COLIFORM RESULTS FOR S P E C I A L  SAMPLES, ADDED TO THE ROUTINE SAMPLE 
COLLECTION I N  JUNE 1 9 8 2 ,  TAKEN FROM THORN CREEK AND THE L I T T L E  CALUMET 

RIVER MONTHLY FROM 6 / 1 5  TO 1 2 / 2 1 / 8 2  

D a t e  

L o c a t i o n  ( S e e  F igure  1) 

T h o r n  C r e e k  L i t t l e  C a l u m e t  R i v e r  T h o r n  C r e e k  
1 6 7 t h / 1 7 0 t h  S t r e e t  1 5 9 t h  S t .  M a r g a r e t  S t .  

- 

l ~ s t i m a t e d  c o u n t  according t o  s tandard  t e c h n i q u e  on  h i g h e s t  d i l u t i o n  . 
2 ~ r i p l e  checked data .  



APPENDIX I1 

PERIPHYTON AND ASSOCIATED DATA COLLECTED FROM THORN CREEK AYD 
THE L I T T L E  CALUMET RIVER DURING 1 9 8 2  



TABLE MI-1 

PERIE'H'YTW SPECIES AND DENSITIES  FOUND AT JOE ORR ElDAD I N  ?HORN CREEK WRING 1982 

2 
Densities in Number (kg ) Per cm 

10 

Arith. 
Avg- Species  4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 roglo Sum NiWl0Ni 

Achnanthes conspicua 
A .  hungarica - 
A. lanceolata - 
A.  l inear i s  - 
A.  l inearia ,  var. - 

curta 
A.  saxonica - 
Amphiprora a la  ta 
Amphora delicatissima 
A.  perpusi l la  - 
A. veneta - -  
Cocconeis pediculus 
C . placentula - 
Cyclotella glomerata 
C .  kutzingiana - 
C .  meneghiniana - 
C .  pseudostell igera - 
Cymbella microcephala 
C.  ventricosa - 
Diploneis oculata 

Table continued on following page 
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.?HE * ~ P O L I T A . Y  SANITARY DISTFXCX OF GR%ATXR CXICAOI) 

TABLE M I - 1  (continued) 

PERIPHYMN SPECIES AND DDSITIES FOUND AT JOE ORR KXLl IN 'Mom CREM DUIUNG 1982 

Densities in Nmber (kglo)  Per anL 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 l v 2 3  Ar i th .  
AT- 

Species 4/29 5/28 6/24 7/21 8/18 9/15 10/13 / 12/16 Loglo Sum N i w l o N i  

Diploneis  pseudovalis  

Epithemia sorex  
F r a g i l a r i a  b r e v i s t r i a t a  

var .  c a p i t a t a  
F. capucina - 2.076 119 2L 7 
F. construens , - 2.158 144 311 
F. intermedia - 2.670 1,403 L ,  415 
F. p inna t a  - 2.661 458 1,219 
F. vaucher iae  - 1.689 49 8 3 
Frus t u l l a  v u l g a r i s  1.380 24 33 
Gomphonema b r e v i s t r i a t a  2.888 773 2,233 
G .  g r a c i l e  - 3.988 19,463 83,481 
G. novacula - 2.661 2.661 458 1,219 
G. olivaceum - 2.306 2.291 2.299 398 1,035 
Gomphonema parvulum 4.383 3.613 4.029 4.868 3.933 4.672 395,680 2,214,757 
G. sphaerophorium - 2.704 2.704 506 1,368 
Gyrosifqna k u t z i n g i i  1.676 4 7 79 
Hantzschia amphioxys 3.166 4.282 4.013 20,608 85,904 
H. amphioxys, va r .  - 

c a p i t a t a  1.689 1.689 49 8 3 

Table continued on fo l lowing  page . 



,THE *-F0LITAY SANITARY D I S T R I a  OF GREXER (3IICACX) 

TABIE AII-1 (continued) 

PERIPHYTON SPECIES AND DENSITIES FOUND AT JOE ORR Ea3AD I N  CREEK m N G  1982 

Species 

Densities in Number (Iog ) Per a n L  
10 

4/15 5/13 6/11 7/07 8/04 9/01 9./zY 10/27 1V23 kith. 
Avg . 

4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 Loglo Sum 

w 
H Hantzschia elongata 
H 
I 

H .  unknown V - 
JI Melosira granulata 

M .  granulata, var. - 
angustissima 

g. varians 
Meridian circulare 
Navicula accomoda 
N.  capitata - 
N.  cryp tocephala - 
N .  cryptocephala, - 

var. veneta 
N .  exigua - 
N .  gregaria - 
N .  mutica, var. - -  

tropics 
N .  protracta - 
N .  pupula - 
N .  pygmaea - 
N .  secura - -  
N .  tripunctata - 

Table continued on following page 



TABIE MI-1 (continued.) 

PERIHIYTON SPECIES AND ENSITIES FWND AT JOE ORR KNl IN ?HORJ CREEK DURING 1982 

Densities in N m k r  (Log ) Per cm 
2 

10  

4/15 5/13 6/11 7/07 8/04 970 1 9/29 10/27 U /23  Arith. 
Avg . 

Species 4/29 5/28 6/24 7/21 8/18 9/15 11/10 12/16 Loglo Sum N i W l o N i  

w 
u NF t zach i a  amphibia 2.005 
H 

I N. c l a u s i i  - -  
VI - N. communis, va r .  

abb rev i a t a  
N. d i s s i p a t a  - 
N. f i l i f o n n i s  - 
N. f o n t i c o l a  - 
N. f rustulum - 
N. g r a c i l i s  - 
N. hantzschiana  - 
N. hungarica - 
N.  l i n e a r i s  - 
N. longissima - 
N. p a l e a  - 
N. pa l eacea  . - 
N. thermal i s  - 
N .  t r y b l i o n e l l a ,  - 

v a r .  d e b i l i s  
N. t r y b l i o n e l l a ,  - 

v a r .  l ev idens i s  

Table continued on fol lowing page 



.'RIE ~ P O L I T I L I I  SANITARY DISTIWX! OF GREATER EIICAGO 

TABLE AII-1 (continued) 

PERIPHYKN SPECIES AND DENSITIES JTXNl AT JOE ORR IE3AD IN TROm CREEX DURING 1982 

Densities in Number (Logl0) Per an 2 

4/15 5/13 6/11 7/07 8/04 9/01 9/23 10/27 l v 2 3  Arith. 
Avg . 

Species 4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 Loglo Sum N i m l O N i  

.N r 
H Nitzschia  t r y b l i o n e l l a  
? v a r  . v i c t o r i a e  1.380 1.380 24 3 3 

Pleurosigma elongaturn 
Rhoicosphenia curva ta 
Rhopalodia musculus 
Stephanodiscus 

h a n t z s c h i i  . 
S u r i r e l l a  angus t a t a  
S. o v a l i s  - -  
S. ova t a  - -  
Synedra a f  f  i n i s  
S. g a i l l o n i i  - 
S. u lna  - -  
S. ulna ,  var. - - 

con t r ac t a  
Thalass ios  i r a  

pseudonana 
Ankistrodesrnus 

b r a u n i i  
A. f a l c a t u s  - 
Table continued on fol lowing page 



.llE METFOFOLITm SANITARY DISTRIm OF GREATER GIICAGO 

TABU3 XI-1 (continued) 

PERTPHYKIN SPECIES AND DENSITIES FOUND AT JOE ORR F3AD I N  'IHOIN CREEK WRING 1982 

Densities in Nmber (Logl0) Per an 
2 

4/15 5/13 6/11 7/07 8/04 9/0 1 9 p Y  10/27 1 V 2 3  Arith. 
Avg . 

Species  4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 Loglo Sum NiWloNi  

2' 
H 

Characium ambiguum 2.771 2.537 2.5.h 3.187 2.855 2,864 9 ,901  
H - -  C. hooker i  3.075 3.075 1,189 3,656 

I 
-J Chlamydomonas rnucicola 2 -646 2.646 . 443 1 ,172  5. polypyrinoideurn 3.169 3.169 1,476 4,678 

C. sphagnicola  - 1.547 1.547 3 5 54 
Oocys t i e  pa rva  1.583 1.583 3 8 6 0 
Planctonema , 

l a u t e r b o r n i i  2.713 3.353 2 .361 .  3.630 25,599 112,846 
Scenedesmus b i j  uga 3.075 1,189 3,656 
S. i n c r a s s a t u l u s ,  v a r .  - 

mononae 2.697 49 8 1 ,343  
Stigeocloneum nanum 2.103 2.103 127 267 
Anabaena wiscons i nense  3.238 3,457'  12,233 
Aphanothece n idulans  2.966 9 25 2,744 
Chroococcus minutus 4.428 26,792 118,635 
O s c i l l a t o r i a  subbrevis  2.625 422 1,108 
S p i r u l i n a  l ax i s s ima  2.169 2.169 1'48 321 
Euglena minuta 2.870 1 ,483  4,703 
Phacus pseudowirenkoi 1.869 1.869 74 '.I38 
Trachelomonas 

acanthostoma - 11626 1.626 4 2 68 
T.  v l a v f a i r i i  - 1.547 35 ' 5 4 

NiL"91~Ni = sum of thedensities multiplied oy i ts  Logl0 



'THE MEX'ROPOIJTAN SANITARY DISTRICT OF GREATER CHICAGO 

TABIE XI-2 

PERIPHYTON SPECIES AND DENSITIES FOUND AT MMGWET STREET IN  ?HORN CREEK DURING 1982  

2 
Densities i n  Nunher (Logl0) Per an 

Species 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 11/23 Arith. 
Avg. 

4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 loglo 

Achnanthes conspicua 
H A. exigua, var. 
H 

I he terovalvata 
A .  lanceolata - 
A .  lanceolata, var. - 

curta 
A .  lapponica - 
A. l incaris  - 
A .  montana - -  
A. stewart i i  - 
hphiprora a lata  
A .  paludosa - 
Amphora delicatissima 
A .  oval is  - -  
A .  perpusil la - 
A .  veneta - -  
A. submontana - 
Cocconeis f l u v i a t i l i s  
C. pediculus - 
C. placentula - 
Cyclotella glomerata 

Table continued on following page 
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THE MEJ!EOPOI3TAN SANITARY DISTRICP OF GREATER CHICAGO 

TABIE MI-2 (continued) 

PERIPHYTON SPECIES AND DENSITIES FOUND AT MARGARET STREGT I N  ?HORN CREEK DURING 198.2 

Densities i n  (Logl0) Per an 
2 

4/15 5/13 6/11 7107 8/04 9/01 9/29 10/27 11/23 A r i t h .  
Avg. 

4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 m10 Sum NiL"sl~Ni 

Hantzschia elongata 
11. unknown V 
Keielosira ambigua 
M. g r anu la t a ,  var .  

0 - 
angus t i ss ima 

5. var ians  
Navicula c a p i t a t a  
N.  cryptocephala - 4.082 
N. cryp tocephala, v a r  . - 

vene t a  
N. exigua - -- 
N.  g r e g a r i a  - 
N.  i n t eg ra  - 
N.  minima - -  
N. mutica - -  
N. mutica, var .  - -  

tropics . 
N. muticn, var .  - -  

. undulata 
. - N.  p r o t r a c t a  

N.  pupula - 
Table continued on following page 



'?HE MEXl3XOmAN ,%NITARY DISmCl' OF GF@WER CHICAGO 

PERIPHYNIN SPECIES AND DENSITIES EWND AT MAW;ARGT STREET IN THORN CREM DURING 1982 

Densities in Nmber (kgl0) Per an 
2 

Species 

Navicula pygmaea 
N .  secura - -  2.860 
N.  tripunctata - 4.441 1.984 
Nitzschia apiculata 
N. c laus i i  - -  
N .  communis, var. - 

abbreviata . 2.683 

N .  paleacea - 
N .  thermalis - 
N .  thermalis, - 

minor 
var . 



'THE METROPOILTAN SANITARY DISTRICI! OF GREATER C H I C .  

TABLE 2411-2 (continued) 

PGRIPHYTON SPECIES AND D E X I T I E S  FOUND AT MAR- STREET IN TdORN CREEK DURING 1982 

Z 
Densities in Nlanber (Logl0) Per  an 

4/15 5/13 6/11 7/07 . 8/04 9/01 9/29 18/27 11/23 Arith. 
Avg. 

S p e c i e s  4/29 - 5/28 6/24 7/21 8/18 9/15 10/13 1 1 / 1 0  12/16 loglO NiI"91~Ni 

. -- .. . 

3' Nitzsch ia  t r y b l i o n e l l a  NS NS 
n 
M v a r .  v i c t o r i a e  3.237 2.844 2.675 2.985 2,897 10,029 
I 
P 

Pleurosiema elongaturn 2.258 2.258 1 8 1  409 
N Rhoicosphenia c u r v a t a  3.538 3.081 3.282 3.844 3.277 3.673 3.496 21,917 95,137 

Stephanodiecus . 
h a n t z s c h i i  3.237 1.683 2.948 1,774 5,764 

S u r i r e l l a  angus t a t a  4.082 3.764 17,414 73,851 
S. o v a l i s  - -  3.714 2.382 3.532 20,414 87,983 
S. ova ta  - -  5.696 3.215 3.282 4.865 512,474 2,926,058 
S. unknown I1 - 2.559 362 926 . 
Synedra acus 3.237 2.805 3.073 2,364 7,975 
S. a f f i n i s  - -  3.237 3.148 2,812 9,699 
S. g a i l l o n i i  - 3.538 3.538 3,451. 12,209 
S. nana - -  1.683 1.683 48 8 1 
S. p a r a s i t i c a ,  v a r .  - 

subcons t r i c t a  2.559 362 926 
S. u l n a  - -  3.237 1 ,726  5,587 
T h a l a s s i o s i r a  

pseudonana 2.805 2.805 638 ' 1,789 
Ankis trodesmus 

b r a u n i i  1.858 3.586 2.459 3.148 4,215- 15,27F 

Table con t inued  on fo l lowing  page 



'THE MEXWPOIJTAN SANITARY DISTFUCI! OF GWAIIER UUCACO 

TABLE XI-2  (continued) 

PERIPHYTON SPECIES AND DENSITIES EWND AT MARI;ARET STREET IN THORN CREEK DURING 1982 

Species 

Densities i n  Nmbr (Logl0) Per an 
2 

9/29 19/27 1 V 2 3  A r i t h .  
Avg. 

Characium ambiguum 
C. hooker i  - -  

H 
I Chlamy domonas 
P 
W 

mucicola 2.509 
C. snowii  - -  2.111 
C ,  sphagnicola - 2.509 
Ch lo re l l a  e l l i p s o i d e a  
C .  v u l g o r i s  - 2.713 . 
Closterium tumidum 
Planc  tonema - 

l a u t e r b o r n i i  
Scencdesmus b i j u g a  
Stigeocloneum nanum 
Ulo th r ix  unknown I 2.810 
Anabnena wisconsinense 2.588 
Lyngbia limne t i c a  
O s c i l l n t o r i a  l imne t i ca  

0. t enu i s  - -  

Table continued on fo l lowing  page 
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1 k E  -TlW SAttTAW DISTRICT OF GRPUER MIUUn 1 
I 

P V   SPEC^ AND ENSITIES FWND AT 167/170th STREEl? IX THORN CREEK 1982 

I 

A r i t h .  

I 

A. l a n c e o l a t a  - 3.504 3.106 4.283 4.233 2.709 3.000 42,266 . 195,522 
I 
k' 

A. l a n c e o l a t a ,  v a r .  - 
UI r o s t r a  t a  2.504 1 3.865 3.582 7,647 29,697 

Amphiprora a l a t a  
Amphora d e l i c a t i s s i m a  
A. p e r p u s i l l a  - 
A. v e n e t a  - -  

3.166 3.222 3.195 3,133 10,953 
3.052 3.467 2.222 3.149 4,225 15,319 
3.353 3.353 2,254 7,558 
3.897 3.388 2.232 2.523 3.433 10,836 43.722 

Cocconeis  f l u v i a t i l i s  3.282 3.282 1,914 6.292 
C. p l a c e n t u l a  - 3.282 4.747 4.515 4.592 3.643 4.245 2.921 4.338 152,388 789,820 . 
C y c l o t e l l a  glomerata  1 2.629 2.232 2.222 2.405 763 2,199 
C. ku t z i n g i a n a  - 2.327 3.166 2.924 1,678 5,411 
C. meneghiniana - 2.504 1 3.353 4.893 4.629 3.273 3.477 4.330 128,170 654,665 , 

C. o c e o l a t a  - 2.222 2.222 167 371 
C. pseudos t e l l i g e r a  - I 2.805 2.805 638 1,789 
C. s t e l l i g e r a  - 1 2.327 2.327 212 493 
Cymatapleura e l l i p t i c a  2.709 2.709 5 12 1,387 
C. s o l e a  - -  3.388 3.166 2.232 3.133 4,080 14,731 
Cymbella b rehmi i  I 2.232 2.232 1 7 1  382 
C . microcepha la  - 1 2.327 2.232 2.523 2.378 716 2,044 
C. p e r p u s i l l a  - 3.166 

T a b l e  con t inued  on f o l l o w i n g  page 

3.166 1,466 4,642 
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PERIPHYTON SPECIES AND DiENSITIES FOUND AT 167/170th STREET CJ 'RIORN CHEEX DURING 1982 

Densities in N w r b e r  (Lagl0) Per cad 

4/15 5113 6111 7/07 8/04 9/01 9/29 10/27 l l / 23  With. 
Avg . 

4/29 5/28 6/24 7/21 8/18 9/15 10/13 U/10 12/16 Log . S p i e s  

Navicula angelica,  var .  NS 
subsalsa  

N. c ap i t a t a  - 
N. c inc ta  - -  
tl. cryp tocephnla - 
N. cryptocephala, var. - 

vene t a  
N. exigua - 
N. g rega r i a  - 
N.  mutica, va r .  - -  

cohnii  
N. mutica, va t .  - -  

tropics 
N. pygmaea - 
N. secura . - -  
N. t r i punc ta t a  - 
Nitzschia c l a u s i i  
N. conrmunis, va r .  - 

abbrevinta 
N. d i s s i p a t a  - 
Table continued on following page 



!lHE -LITAN SwITARY DISTRICT OF GREATER CHIC.. 

TABLE MI-3  (wn,tinud) 

PERIPHYTOBU SPECIES AND UENSITIES FWND AT 167/170th STREGT IN 'IHORN CREEK WJFUNG 1982 

Densities in N m h r  (Logl0) Per ad 

4/15 5;/13 6111 7/07 8/04 9/01 9/29 10/27 11/23 Arith.  
Avg. 

4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 Log 

- 
Ni t z sch i a  £on t i co l a  NS 4.244 2.805 4.433 5.323 5.452 4.497 Ir.339 NS 4.927 592,028 3,417,380 
N. f rustulurn - 3.805 3.106 3.751 4.166 3.768 2,834 3.125 3.709 35,828 163,169 
N. hungar ica  ' - 2.981 3.897 3.768 3.232 3.620 3.615 20,582 88,78C. 
N. l i n c n r i s  - 4.166 2.699 3.880 15,156 ' 63,361 
1;. longissirna - 4.467 4.038 3.263 4.147 42,056 194,460 
P I .  obtusa ,  v a r .  - 

s c a i p c i l i f o r m i s  3.530 3 ,388  11,959 
1;. t l i e m a l i s  - 3.467 2.699 3.234 3 ,431  12,130 
:.i. t r y b l i o n e l l a  - 2.327 3.166 2.9 24 1 ,678  5 ,411  
Pi. t r y b l i o n e l l a ,  v a r .  - 

l e v i d c n s i s  3.654 3,689 3.467 2.699 3.506 12,826 52,690 
N. t r y b l i o n e l l a ,  v a r .  - 

v i c  t o r i a e  3.052 2.232 2.699 2.778 1 ,798  5 ,852  
Rhoicosphenia cu rva t a  3.530 3.865 3.166 3.077 3.398 3.530 20,343 , 07,646 
S t ep l~anod i s cus  h a n t z s c h i i  2.232 2.232 1 7 1  382 
S u r i r e l l a  angus t a t a  3.353 3.388 3.166 2.232 3.501 3.279 9 ,503  37,802 
S. o v a l i s  - -  2.327 3,530 4.087 3.467 2.709 3.222 3.543 20,329 90,429 
S. ova t a  - -  2.981 2.805 3.353 3.166 2.709 3.824 3.319 12,495 51,189 
S. r obus r a ,  v a r .  - 

sp l end ida  3.388 3.388 2,443 8 ,277  

Table  cont inued  on fo l l owing  page 



'RIE MI3TX)POLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABIE AII-3 (con,tinued) 

PERIPHYTCPJ SPECIES AND LENSITIES FWND AT 167/170th STREET IN THOFN CREEK DURING 1982 

Msities in Mnber (Laglo) Per an2 

4/15 5;/13 6/11 7107 8/04 9/01 9/29' 10/27 11/23 Ar i th .  
Avg . 

. S-ies 4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 - ~q S m  N i w l o N i  

Synedra g o i l l o n i i  NS 2.504 NS 2.504 319 798 
S. p a r a s i t i c a ,  va r .  - 

subcons t r i c  t a  
Rnkistrodesrnus b r a u n i i  
Characium ambiguum 
C. hookeri  - -  
Chlamydornonas mucicola 
C . sphagnicola - 
Clos ter ium turnidum 
Planctonema l a u t e r b o r n i i  
Protoderma v i r i d e  
Scenedesmus quadricauda 
Stig,eocloneum nanum 
Ulo th r ix  Unknown I1 
Anabaena a f f i n i s  
A. wisconsinense - 
O s c i l l a t o r i a  l imnet ica  
0.  n ig r a  - 
0.  subbrevis  - 
0 .  t enu i s  - -  
S p i r u l i n a  laxissirna 

Table  continued on fo l lowing  page 



!LIB METEOPOLLTAN SAVITARY DISTFU(3T OF GFSATER CHICAGO 

TABIE MI-3 (oon,tinued) 

PERIPHY'KN SPECIES AND DENSITIES FWND AT 167/170th STREFP IN THOFU'J CREEK DURING 1982 

9/01 9/29 l0/27 U/23 Ari th . 
Avg- 

9/15 10/13 11/10 12/16 - - 
Spirulina major 
Euglena minuta 
E. proxima - 
Phacus caudata -- 
P .  orbicularis  - 
Trachelomonas 

playf a i r i i  

Nikql0Ni = s i  of the densities mlt&lied by its Laglo 

NS = No Sample 



' THE METR3POI;L:TAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE MI-4 

PEFUPHYMN SPECIES AND DENSITIES FWND AT 'WENIWOIU'H AVENUE IN LITIZE CAUlMFT RIVER DURING 1982 

2  
Densities in N m h r  (Lag ) P e r  cm 

1 0  

Species 

10/27 11/23 With.  
Avg . 

11/10  12/16 mlo sum Ni"Jl~Ni 

Achnan chcs conspicua 
A. l a n c c o l a  t a  - 
A .  l apponica  - 
A .  l i n c a r i s ,  v a r .  - 

c u r  t a  
Amphora d e l i c a t i s s i m a  
A. v e n e t a  - -  
C a l o n c i s  anphisbaena 
Cocconeis p l a c e n t u l a  
C y c l o t e l l a  glomerata  
C . k u t z i n g i a n a  - 
C. meneghiniana - 
C. s t e l l i g e r a  - 
Cymbella microcepha la  
C.  minuta - -  
C, minuta,  v a r .  - 

p s e u d o g r a c i l i s  
Diatoma elonp,atum 
E p i  themia s n ~ i  t h i i  
F r a g i l a r i a  capucina 

" 

F. i n t e n n e d i a  - 
F. p i n n a t a  - 

T a b l e  con t inued  on f o l l o w i n g  page 



THE -POLITAN SANITM DISTRICT OF GREATER CHICAGO 

TABLE AII-4 (continued) 

. PERIPHYTON SPECIES AND DENSITIES FQWD AT WEI?IWKlM AVENUE IN UTILE CAUlMET FUVER DURING 1982 

Densities in Nurnber  (Log ) Per an 
2 

1 0  

4/15 5/13 6/11 7J07 8/04 9/01 9/29 1Q/27 11/23 Arith. 
Avg- 

Species 4/29 5/28 6/24 7/21 8/18 9/15 10/13 1 1 / 1 0  12/16 Wl0 Sum NiI"sl~Ni 

. . 

1:rus t u l i a  w l [ : a r i e  3.101 NS 3 .101  1 , 2 6 2  3 ,914  
Gomplioncna 

b r e v i s  r r i a  t a  3 .101 3 .101  1 ,262  . 3,914 
G .  g r a c i l e  - 2.818 2.818 650 1 ,854  
G.  o l ivaceum - .2.469 2.469 29 4 726 
G. pa rv i i lun  - 4.532 4.060 3.564 3.835 4.143 4.062 3 , 8 0 0  2.380 4.041 88,009 435,163 
G .  subcavatum, v a r .  - 

c o m u  ;c Y - . 3.069 ... 3.069 1 ,172  3,597 
Gyros igza  k u t z i n g i i  2.469 2.469 294 726 
G .  o c a l . w o i d c s  - 2.469 2.469 294 726 
i l a n t z s c h l a  ampl-rio-4s 3.370 3.071 2.408 3.080 6,017 22 ,741  
H. e l o n g a t a  - 3.372 1 .681  2.943 3 ,512  1 2 ,  452 
H e l o s i r a  b i n d e r a n a  4.  246 17 ,620  . 74 ,815  
:.;. g r a n u l a  t a  - 3.800 6 ,310  . 23,978 . 

1.I. g r a n u l a t a ,  v a r .  - 
angus rissima 2.946 2.119 2.705 1 , 0 1 5  3,052 

M. v a r i a n s  -- 4.069 3.960 3.757 2.295 3 .837  34,322 155,670 
kleri.dian c i r c u l n r e  2.770 2.770 5 89 1 , 6 3 2  
Navicu1.a acccomoda 3.314 1.931 3 .031  2,146 7 ,200  

.. N. ' c a p i c a t a  2.946 2.533 3 .321  2.772 1.982 2.904 4,006 14 ,432  .._ - 
N .  c r y p t o c e p h a l a  - 3.848 4.060 3.010 3.592 3.703 3.196 2.897 1 . 6 8 1  3.587 - 30,914 138,809 

T a b l e  con t inued  on  f o l l o w i n g  page  



THE ME3?WIPOL;I:TAN SANITAW DISTRICT OF GREATER CKICACO 

TABLE MI-4 (continued) 

.PERIPHYTON SPECIES AND DENSITIES FOW AT WJZNTWFU!H AVENUE IN LITI'LE CALUMEX RIVER DURING 1982 

Densities in Number (Log ) Per a n  
2 

10 

A r i t h .  
Avq. 

Species 

Navicula crvotoceDhala 
var. veneta 

N.  exigua - 3,069 
N. Bregaria - 4.348 
N .  integra - 
N.  mutica - -  
:I .  mutica, var. - 

cohnii 
N.  mutica, var. - -  

tropics 
N .  protracta - 
N. pupula - 
N. pygmaea - 
N. sccura - -  
N .  tripunctata - 
N i  tzschia connnunis , 

var. abbreviata 
N. dissipata . - 
N.  fonticola - 
N.  ,frustulum - 
N.  hungarica - 

Table continued on following page 



THE MFTFOPOLJTAN SANITAKY DISTRICT OF GREATER CHICAGO 

TABU M I - 4  (continued) 

.PEFUPHYTON SPECIES AND DENSITIES FOUND AT WESPIMOa AVENUE IN LITTLE CAUlMFT RIVER WRING 1982 

Densities i n  N m b e r  (Logl0) P e r  a n  
2 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 11/23 Arith. 
Avg . 

4/29 5/28 6/24 7/21 8/18 9/15 10113 11/10 12/16 wlo Sum NiL"91~Ni Species 

N i t z s c h i a  l i n e a r i s  
- N. long iss ima  

t l .  thc rmal i s  - 
?I. t r y b l i o n e l l a  - 
P i n n u l a r i a  g i b b a  
P. s u b c a p i t a t a  - 
Rhoicosphenia c u r v a t a  
S t s u r o n e i s  anceps 
S. phoenicenteron - 
Stephanodiscus a s  t r a e a  
S. h a n t z s c h i i  - 
S u r i r e l l a  a n g u s t a t a  
S. o v a l i s  - -  
S.  o v a t a  - -  
Synedra acus 
S. a f f i n i s  - -  
S. g a i l l o n i i  - - - 

S. p a r a s i t i c a ,  v a r .  - 
subcons t r i c t a  1.818 1.818 6 6 120 

T a b l e  cont inued on fo l lowing  page 
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE A I I - 4  (cont inued)  

PERIPHYTON SPECIES AND DENSITIES FOUND AT WENTWORTH AVENUE IN LITTLE CALUMET RIVER DURING 1982 

2 
Densities in Nunnber (Logl0) Per cm 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 11/23 A r l t h .  
Avg . 

Species 4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 LoglG S m  *iWloNi  

Synedra u lna  2.770 NS 2.770 5 89 1,632 
A-trumhantzschii 2.736 2.736 545 1 ,491  
Ankis  trodesmus convolutus 3.476 3.476 2,992 10,400 
A. f a l c a t u s  - 3.630 3.238 3.164 3.285 7,713 29.982 
A. f r a c t u s  - -  2.210 2.210 16 2 358 
Chlamydomonas mucicola  2.759 2.210 2.566 736 2,110 
Clos te r ium tumidum 2.435 272 662 
Cruc igen ia  crucifers 3.338 2,178 7,270 
C. r e c t a n g u l a r i s  - 3.037 1,089 3,307 
C. t e  t r a p e d i a  - 2.040 110 225 
K i r s c h n e r i e l l a  l u n a r i s  3.113 1,297 4,037 
Lagerheimia q u a d r i s e t a  2.435 272 662 
Micrac t in ium 

perpus  i l l u m  2.799 630 1,764 
P e d i a s  trum duplex 2.435 272 662 
Planctonema 

l a u  t e r b o r n i i  4.841 415,668 2,335,533 
Pteromonas angulosa 2.197 15 7 345 
Scenedesmus 

ahundans 2.984 1,927 6,330 
S. b e r n a r d i i  3.213 1 ,633  5,247 - 
S. b i  juga 3.083 2,422 8,196 - 

Table  con t inued  on fo l lowing  page 
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THE METKPOT;ITAN SANITAW DISTRICJ? OF GREATER CHICACO 

TABIE AII-4 (continued) 

.PERIPHYTON SPECIES AND DENSITIES FOUND AT WENIWOKI'H AVENUE I N  L I m  CALUMET RIVER DURING 1982 

Species 

L 
Densities i n  Number (Log ) Per an 

10 

A r i t h .  
Avg . 

loglo 

S. major - 
Euglena acus . n 

H 
I - -  E, minuta 
N E.  proxima 
-J - 

Lepocinc l i s  
sphagnophila 

Phacus acurninatus 
P .  curvicauda - 
P. l o n ~ i c n u d a  - 
Trachclononas 

p layf  a i r i i  
T. volvocina - 
T .  wes t i i  - -  

NiwloNi = sum of  the densities m l t i p l i e d  by its LoglO 
NS = No Sample 



THE METW3POLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABU2 M I - 5  

PERIPAPTCRl SPM=[ES AND DENSITIES FDWD AT 1 5 9 t h  STREET I N  LI'ITIE CAUIMET RIVER DURING 1982 

Densities in N w b r  (Loglo) Per an 2 

Species 

-- - 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 11/23 Arith. 
Avg . 

4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 LoglO Sum 

Achnanthes  consp icua  NS NS NS NS 2.158 NS 1.989 2,082 24 1 574 
A. l a n c e o l a t a  - 3.166 1.989 2.843 1 ,563  4,992 
11, l i n e a r i s  2.635 2.635 432 1,139 

w Amphora v e n e t a  2.936 2.936 863 2,534 
Cocconeis  p l a c e n t u l a  4.069 2.760 1.688 3.493 12,458 51,021 
Cyclo t e l l a  g lomera ta  3 .768 2.459 3.488 6,149 23,297 
C. meneghiniana - 3.944 3.971 3.311 3.717 20,862 90,110 
C. s t e l l i g e r a  - 1.688 1.688 49 83 
Cyna t a p l e u r a  s o l e a  1.688 1.688 4 9 8 3 
Cynbc l la  s i n u a t a  1 .688 1.688 49 8 3 
C. v e n t r i c o s a  -- 1.688 1.688 4 9 8 3 
F r a g i l a r i a  i n t e r m e d i a  2.290 2.290 195 447 
F r u s t u l i a  v u l g a r i s  1 .688 1.688 49 83. 
Gomphonema b r e v i s t r i a t a  2.290 2.290 195  447 
G .  g r a c i l e  - 3.829 13 ,501  55,764 
G .  parvulum - 2.864 5.308 813,073 4,805,367 
Gyrosigm5 d i s to r tu rn ,  

vnr .  P a r k e r 1  1.688 1.688 49 a 3 
G. k u t z i n ~ i i  - 2.165 2.157 287 705 
H a n t z s c h i a  amphioxys 2.165 2.267 370 
H. e l o n g a t a  

950 
- 2.290 2.949 2,667 9,137 
H. unknown 1 - 2.158 144 311 

T a b l e  con t inued  on fo l lowing  page 



THE MEZFOPOLJTAN SANITARY DISTRICT OF GREATER aIICAGO 

TABLE: AII-5 (continued) 

PERIPHYTON SPECIES AND DENSITIES FOUND AT 159th  STREET I N  LITTLE CALUMET RIVER WRING 1982 

Densities in N d x r  ( b c j  ) Per an 2 

- 10 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 11/23 Nith. 
Avg . 

Species 4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 foglo Sum NiI-%llONi 

Melosira granulata NS NS 3,467 a NS NS NS 3,407 2 ,901  10,102 
M. granulata,  var. - 

anrustissima 2.729 2.531 680 1,926  - 
M .  var ians  -- 
Meridian c irculare  
:iavicula capi tata . - ... cryptocephala - 
:I. cryptocephala, var .  - 

vene t a  
N .  cuspidata - 
N. exigua - 
N .  gregaria  - 
; I .  mutica, var.  - 

cohn i i  
N .  mutica, var .  -- 

tropica  
N .  pupula - 
N .  pygmaea - 
N .  secura -- 
N .  tripuncta ta - 
Nitzschia  c l a u s i  i 

Table continued on fol lowing page 

AII-29



1[HE ~ F O L I T I L Y  SANITARY DISTRICT OF GREA!lER CXICAGO 

TABLE AII-5 (continued) 

PERIPHYTCN SPECIES AND IIENSITIES FOUND 159th STREET I N  LITTLE CAUIMET RIVER DURING 1982 

Densities in N m b r  (Logl0) Per cm 2 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 11/23 Ar i th .  
. A q .  

4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 wl0 Species Sum 

Ni tzschia  communis var.  
abbrevia ta  

P i n n u l a r i a  microstauron 
Rhoicosphenia curvata  
Rhopalodia g ibba  
S tephanodiscus 

h a n t z s c h i i  
S u r i r e l l a  angus ta ta  
S. b i s e r i a t a ,  va r .  - 

b i f  rons  
S. o v a l i s  -- 
S.  ovata  -- 
Synedra acus 
S. a f f i n i s  -- 

Table  continued on fol lowing page 



THE  POLI IT AN SANITARY DISTRICT OF GREATER CSIICAGO 

TABLE M I - 5  (continued) 

PERIPHYTOeJ SPECIES AND DENSITIES FOUND AT 153th  STREET I N  LITTLE CAUlMET RIVER DURING 1982 

Densities in 8-r (Logl0) Per an 2 

Species 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 11/23 M i t h .  
Avg . 

4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 Loglo Sum 

subcons t r i c t a  
Ankistrodesmus 

convolu tus  
A. f a l c a t u s  - 
Characium -. - 

n r i n e s l ~ e i m i  - - c, - 

Clos ter ium acu turn --- 
Oedogonium s p .  
Planctonema l a u t e r b o r n i i  
Protoderma v i r i d e  --.. - 
Pteromonas angulosa 
Spi rogyra  sp .  
Stigeocloneum nanum 
UlothrFx zonata  
U. unknown 1 - 
Merismopedia t enu iss ima  
O s c i l l a t o r i a  n i g r a  
0. s u b b r e v i s  - 
0 .  t e n u i s  -- 
S p i r u l i n a  l a x i s s i m a  

- -. 
Table  cont inued on fo l lowing  page 
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THE -POLITAN SANITARY DISTRICT OF GREATER CIiICAGO 

TABLE AII-5 (continued) 

PERIPHYTON SPECIES AND CENSITIES RWND AT 159th  STFEET I N  LITTIE CAUIMET RIVER DURING 1982 

S p e c i e s  

D e n s i t i e s  in N u d e r  ('Logl0) P e r  cm 2 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 11/23 w i t h .  
Avg . 

4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 LoglO Sum 

Euglena minuta 
E. p - o x i r  - 
Phacus cu*icauda 

NiLoglONi = sum of the d e n s i t i e s  m l t i p l i e d  by its LoglO 

NS = No Sample 

AII-32
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TllE METROPOLITAN SANITARY DISTRICT OF GREATER CllICAGO 

TABLE AII-6 ( con t inued)  

1'ERIPlIYTON SPECIES AND DENSITIES POUND AT ASllLAND AVENUE I N  LITTLE CALUMET RIVER DURING 1982 

D e n s i t i e s  i n  Number (Logl0) P e r  cm 2 

Avg . 
10113 1 1 / 1 0  1 2 / 1 6  Lql0 Species Sun 

D.  p s e ~ i d o v a l i s  - 
D. p u e l l a  - 
Eunot i a  c u r v a t a  -- 2.347 
E. unknown I - 
F r a g i l a r i a  i n t e a e d l n  3.689 2.145 
1:. ~ i n n a t a  - .- 
Go-honerna - -- 

b r e v i s c r i a t a  - 
G. g r a c i l e  - 
G .  lanceolaturn - 
G. o l ivaceum --- 
G.  parvulum - 

- - G .  sphaerophorium 
Gyrosigma s c a l p r o i d e s  
H a n t z s c h i a  amphioxys 
H .  e l o n g a t a  - 
H. unlcnown 1 - 
M e l o s i r a  g r a n u l a t a  

-- 

PI. g r a n u l a t a ,  - 
v n r  , anf:us t i  s s i ~ t ~ ; ~  -- 

M. v a r i a n s  2.747 
Mcr i d i a n  c i r c u l a r e  -- 3.250 1.66C 

T a b l e  c o n t i n b e d  on  f o l l o w i n g  page 
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TlIE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-6 (con t inued)  

I'ERII'HYTON SPECIES AND DENSITIES FOUND AT ASIiLANI) AVENUE I N  LITTLE CALUMET RIVER DURING 1982 

D e n s i t i e s  i n  Number (Logl0) P e r  cm 2 

4/15 5 /13  6 / 1 1  7/07 8/04 9 / 0 1  9/29 10127 11 /23  Arith. 
Avq . 
-10 

Species sum 

F;avicula accomoda 
N.  c a p i t a t a  - 2.347 
N .  c i n c t a  -- 
N .  c r y p t o c e p h a l a  - 2.648 2.270 
1;. c r y p t o c e p h a l q ,  v a r .  - 

v e n e t a  2.747 
c u s p i d a t a ,  

amb i g u a  
:i. @xi- - -. , , .I. p r e x a r i a  - 

v a r  . 

- 11. m ~ ~ r a l i s  
X .  m u t i c a ,  va  

c o h n i i  
N. mut ica ,  v a r .  - 

tropics 
N.  m u t i c a ,  v a r .  -- 

undula  t a  
N .  p l a c e n t u l a  - 
N.  p u p u l a  - 
N. pupu la ,  v a r .  

r o s t r a t a  1 .668 

T a b l e  con t inued  on f o l l o i i F p a g e  
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-6 ( con t inued)  

PERIPHYTON SPECIES AND DENSITIES FOUND AT ASHLAN3 AVENUE I N  LITTLE CALUMET RIVER DURING 1982  

2  
Densities i n  N m h r  ( L q  1 0  ) Per an 

-- 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 11/23 A r i t h .  
Avq . 

4/29 5/28 6/24 7/21 8/18 9/15 lO/u 11/10 12/16 w10 Sum Species NiWlON i 

N i t z s c h i 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  2 .533 1 .672  2.525 

& t r y b l i o n e l l a ,  vat .  
H 

I v i c  t o r i a e  1 .668  1 .746 
LJ P i n n r ~ l a r i n  obscurn 
4 1.984 

Rho icosphen ia  cu rva  t a  2 .648 2.668 2.545 2 .533 3 .541 4.096 3 .215 3 .285 3.194 
Rhopalodia  musculus  2.347 
S  ; .nuroncis  montana 
S t e p i ~ a n o d i s c u s  

h a n t z s c h i i  
S u r i r e l l a  a n g u s t a t a  
S .  o v a l i s  -- 
S .  o v a t a  -- 

S.  p a r a s i t i c a ,  var. - 
s u b c o n s c r i c  ta 

S. p u l c h e l l a  - 
S. u l n a  .- - 
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 CHICAGq 

I I 
I TABLE AII-6 ( c o n t i n u e d )  

I 
PERIPHYTON SPE~IES AND DENSITIES FOUND AT ASIILAN3 AVENUE I N  LITTLE C A L ~ E T  RIVER D U R I N G  1982  

I 
I I 

I I 
1 D e n s i t i e s  i n  Number (Log ) P e r  c m  2  

1 0  I 
4 / 1 5  5 / 1 3  6 / 1 1  7 / 0 7  8 /04  9 / 0 1  9 / 2 9  10127 11/23 Arith. 

Avg - 
Species 4 /29  5/28 6 /24  7 / 2 1  8 /18  9 /15  10113  11 /10  +2/16 Sum 

1 Niwl~Ni 
I I 

T a b e l l a r i a  F e n e s t r a t a  1 ? - 7 4 6  1 .746 5 6 9 8  
T h a l a s s i o s i r a  

p s e u d o n a s  1 2.347 222 521 
. . 
I Ank i s t rodesmus  
W 
Q) f  a l c a t u s  

- Characium ambiguurn 
C. h o o k e r i  -- 
Chlanydomonas 

~ u c i c o l a  
~ h l a r n ~ d o m o n a s  

s n o w i i  
C ladophora  sp .  
Oedogonium s p .  
P l a n c  tonema 

l a u t e r b o r n i i  
P r o  toderma 

v i r i d e  
S p m a  s p .  

I 
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  I 

I I 
I 



TllE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-6 ( con t inued)  

I'GRIPHYTON SPECIES AND DENSITIES FOUND AT ASHLAND AVENUE I N  LITTLE CALUMET RIVER DURING 1982 

Species 

2 
Densities i n  Nmber ( Iq lO)  Per an 

4/15 5/13 6/11 7/07 8/04 9/01 9/29 10/27 11/23 Arith.  
Avg 

4/29 5/28 6/24 7/21 8/18 9/15 10/13 11/10 12/16 w10 Sum "i,wl~N i 

U l o t h r i x  unknown I1 -- 

0 .  s u b b r c v i s  - 
0 .  t e n u i s  -- 
Plectonema no ta tum 2.'974 
Khabdodcrma i r r e g u l a r e  
S p i r u l i n a  l a x i s s i m a  
Euglena minu ta  2.129 
E .  proxima - 1.856 
L e p o c i n c l i s  f u s i f o r m i s  
Trachelomonas 

p u l c h e r r i m a  

NiUq N .  = sun of the densities multiplied by its kglO 
10 1 

AII-39



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE A I I - 7  

PERIPHYTON DENSITIES+ PER SQUARE CENTIMETER AND NUMBER OF SPECIES++ 

THORN CREEK AND THE LITTLE CALUMET RIVER 

S a m p l i n g  D a t e s  o f  S a m p l e s  - 1 9 8 2  

Avq . 
6 / 1 1  7 /7  8 / 4  9 / 1  9 / 2 9  1 0 / 2 7  1 1 / 2 3  Avg.  No. 
6 / 2 4  7 / 2 1  8 / 1 8  9 / 1 5  1 0 / 1 3  1 1 / 1 0  1 2 / 1 6  D e n s i t y  S p p .  S t a t i o n s  

T h o r n  C r e e k  

Joe O r r  Road  

M a r g a r e t  S t r e e t  

1 6 7 / 1 7 0 t h  S t r e e t  

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  

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 .  

AII-40



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AI I -7  ( C o n t i n u e d )  

PERIPHYTON DENSITIES+ PER SQUARE CENTIMETER AND NUMBER OF SPECIES++ 

THORN CREGK AND THE LITTLE CALUMET RIVER 

S a m p l i n g  

S t a t i o n s  

Dates o f  S a m p l e s  - 1 9 8 2  
Avg . 

4/15 5 /13 6 / 1 1  7 /7  8/4 9 / 1  9/29 10/27 11 /23  Avg. N o .  
4/29 5/28 6/24 7J21  8/18 9 /15 10113  11 /10  12 /16  D e n s i t y  S p p .  

A v e r a g e  D e n s i t y  

A v e r a g e  
Number o f  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  

A v e r a g e  D e n s i t y  

A v e r a g e  
Number o f  S p e c i e s  

+clump c o u n t  x l o 5  p e r  c m 2  
++Number o f  s p e c i e s  i n  p a r e n t h e s e s  

AII-41
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE A I I - 8  ( C o n t i n u e d )  

ORGANIC MATTER+, CHLOROPHYLL a++, AND AUTOTROPAIC INDEX+++ 

THORN CREEK AND THE LITTLE CALUMET RIVER 

S a m p l i n g  

S t a t i o n s  

Dates of S a m p l e s  - 1 9 8 2  

Para.- 4 /15  5 /13 6 / 1 1  7/7 8/4 9 / 1  9/29, 10 /27  1 1 / 2 3  
meters 4/29 5/28 6/24 7 / 2 1  8 /18 9 / 1 5 1 0 / 1 3  11/10 1 2 / 1 6  Avg., 

T h o r n  C r e e k  OM 224 1 0 1  6 5  300 2  3  3  296 74 7  9  63  

A v e r a g e  C h l  a 

z A1 374 2 , 8 9 7  1 , 0 7 4  152  1 7 0  2 9 1  499 1 , 0 7 0  1 2 , 6 0 0  2 , 1 2 5  
u. 

I 
P, 

P, 

L i t t l e  C a l u m e t  R i v e r  OM 590 1 , 2 6 8  1 , 1 0 8  417  9 9 3  5 3 1  1 6 5  8 7 1 , 2 9 0  

C h l  a 

- 
+OM i n  ug/cmL = 2 0 r g a n i c  M a t t e r  

++Chl  a  i n  ug/cm = C h l o r o p h y l l  a 
+++A1 = OM = A u t o t r o p h i c  I n d e x  

C h l  a 



.THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE AII-9  
+ 

PERIPHYTON SPECIES DIVERSITY (d )  
THORN CREEK AND THE LITTLE CALUMET RIVER 

sampl ing  ~ a t e s  of S a m p l e s  - 1 9 8 2  

S t a t i o n s  
4;/15 5 /13  6 / 1 1  7/7 8/4 9 / 1  9 /29 10 /27  1 1 / 2 3  Avg. Avg. 
4/29 5/28 6/24 7 / 2 1  8 /18  9 / 1 5  1 0 / 1 3  1 1 / 1 0  1 2 / 1 6  D e n s i t y  No. 

SPP.  

T h o r n  C r e e k  

Joe O r r  Road 

M a r g a r e t  S t r e e t  

1 6 7 / 1 7 0 t h  S t r e e t  

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  Avenue 

1 5 9 t h  S t r e e t  

A s h l a n d  A v e n u e  

T o t a l  
Number  o f  S p e c i e s  

+ S h a n n o n  Weaver S p e c i e s  D i v e r s i t y  I n d e x  
*NS = No Sanple 
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APPENDIX I11 

F I S H  DATA COLLECTED FROM THORN C,REEK AND THE 
L I T T L E  CALUMET RIVER DURING 1 9 8 2  



THE METROPOLITAN SANITARY DISTRICT OF G3EATER CHICAGO 

TABLE A I I I - 1  

ELECTROFISHING RESULTS (TOTAL NUMBERS AND WEIGHTS, PERCENTAGES AND CATCH PER TEN MINUTES) FOR FISh 
COLLECTED FROM LITTLE CALUMET RIVER AND THORN CREEK DURING 1982 .  

STATION NAME RIVER NO. PJO. PER % TOT. TOTAL WT (g) PER % TOT. 
AND MILE 'DATE SPECIES NAME FISH TEN M I N .  NUMBER WT (g) TEN M I N .  WEIGHT 

GEAR USED 

A s h l a n d  Avenue 
L i t t l e  C a l u m e t  R i v e r  0 . 6  6 /15 
3 S e i n e  H a u l s .  4 0  meters 
T o t a l  

A s h l a n d  Avenue 
L i t t l e  C a l u m e t  R i v e r  
a a c k p a c k  E l e c t r o f i s h e r  
o n  B o a t ,  60 m i n u t e s  

C e n t r a l  mudminnow 
Golden  s h i n e r  
F a t h e a d  minnow 
Whi te  s u c k e r  
Green  s u n f i s h  
B l u e g i l l  
W h i t e  c r a p p i e  

T o t a l  

C e n t r a l  mudminnow 
F a t h e a d  minnow 
B l a c k  b u l l h e a d  
Green  s u n f i s h  
G o l d f i s h  a p p r o x i -  
m a t e l y  1 / 2  l b .  
m i s s e d  

' T o t a l  

1 S e i n e  
1 
5 
1 
3 

3.19 S e i n e  
0 .73 

15 .15  
0 . 1 5  

17.20 
0 .98  

9 3 . 8 1  

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  



.TABLE A I I I - 1  ( C o n t i n u e d )  I 
I 

ELEcTRoFIsHING RESULTS (TOT= NUMBERS AND wmGHTs, PERCENTAGES AND TcH PER TEN MINUTES) FOR FISH 
COL~ECTED FROM LITTLE CALUMET RIVER AND THORN CREEK 

I 
STATION NAME RIVE k 

AND M I L E I  DATE SPECIES NAME 
GEAR USED 

A s h l a n d  Avenue 
L i t t l e  C a l u m e t  R i v e r  0.4 10 /7  G i z z a r d  s h a d  2  0.34 I 1 . 3 1  11 .30  1 . 9 3  
B o a t  E l e c  t r o F i s h e r ,  

0 .70  

I C e n t r a l  mudminnow 2  0.34 1 . 3 1  12 .82  2.19 0 .79  
5 9  m i n u t e s  C e n t r a l  s t o n e r o l l e r  3  0 .51  1 . 9 6  8 .70  1 .48  0 .54  

I G o l d f i s h  7 1 .19  I 4 . 5 8  510.92 8 7 . 1 9  31 .64  
C a r p  1 0.17 0 . 6 5  8.54 1 . 4 6  0 .53  
C a r p  X G o l d f i s h  
' h y b r i d  . 2  0.34 1 . 3 1  9 . 1 0  1 . 5 5  0 .56  

Go lden  s h i n e r  3 . 0 . 5 1  1 . 9 6  36.74 6 .27  2.28 
F a t h e a d  minnow 4  5  7.68 2 9 . 4 1  127 .87  2 1 . 8 2  7 .92  
C r e e k  c h u b  36 6.14 2 3 . 5 3  220.68 3 7 . 6 6  13.67 
W h i t e  s u c k e r  1 0.17 0 . 6 5  8 . 9 1  1 . 5 2  0.55 
B l a c k  b u l l h e a d  1 0.17 0 . 6 5  170 .00  2 9 . 0 1  1 0 . 5 3  
G r e e n  s u n f i s h  3  8  6 .48  24.84 437.47 74 .65  27.09 
O r a n g e s p o t t e d  

s u n f i s h  1 0.17 0 .65  12 .60  2.15 0 .78  
B l u e g i l l  8 1 .37  1 5 . 23  9.29 1 .59  0.58 
G r e e n  X pumpkinseed  

h y b r i d  2  0.34 1 . 3 1  12 .96  2 . 2 1  0.80 
La rgemouth  b a s s  1 0.17 0.65 1 7  . O O  2.90 1 . 0 5  

8 
- - - 

I T o t a l  1 5 3  26.09 k00.00 1 , 6 1 4 . 9 0  275.58 1 0 0 . 0 1  

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 1 



-THE METROPOLITAI'.SANTTARY DTSTRICT OF GRE-4TER CHICAGO 

-TABLE A I I I - 1  ( C o n t i n u e d )  

-ELECTROFISHING RESULTS (TOTAL NUMBERS AND WEIGHTS, PERCENTAGES AND CATCH PER TEN MINUTES) FOR FISH 
COLLECTED FROM LITTLE CALUMET RIVER AND THORN CREEK DURING 1982  

STATION NAME 
AND 

GEAR USED 

RIVER 
MILE 

NO. NO. PER 8' TOT. 
FISH TEN M I N .  'NUMBER 

TOTAL WT (g) PER % TOT. 
WT ( g )  TEN M I N .  WEIGHT 

A s h l a n d  Avenue  
( R o l l  S t r e e t )  
L i t t l e  C a l u m e t  R i v e r  0  7/13 
Backpack  E l e c t r o f i s h e r ,  
38 m i n u t e s  

A s h l a n d  Avenue 
( R o l l  S t r e e t )  
L i t t l e  C a l u m e t  R i v e r .  
B a c k p a c k  E l e c t r o f i s h e r ,  
22  m i n u t e s  

1 5 9 t h  S t r e e t  
( C o t t a g e  G r o v e  Ave. 1 
L i t t l e  C a l u m e t  R i v e r  
B a c k p a c k  E l e c t r o f i s h e r ,  
1 9  m i n u t e s  

C e n t r a l  mudminnow 
F a t h e a d  minnow 
G r e e n  s u n f i s h  

T o t a l  

C e n t r a l  mudminnow 8  3 .56  100 .00  62.70 27.89 iOO.00 ------ 
T o t a l  8 3 .56  100 .00  62.70 27.89 100 .00  

C e n t r a l  mudminnow 
Fa t h e a d  minnow 
W h i t e  s u c k e r  

T o t a 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  p a g e  

AIII-4



.THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TAEiLE AIII-1 (Continued) 

.ELECTROFISHING RESULTS (TOTAL NUMBERS AND WEIGHTS, PERCENTAGES AND CATCH PER TEN MINUTES) FOR FISH 
COLLECTED FROM LITTLE CALUMET RIVER AND THORN CREEK DURING 1982 

STATION NAME RIVER NO. NO. P ~ R  %' TOT. TOTAL WT (g) PER $ TOT. 
AND MILE DATE SPECIES NAME FISH TEN MIN. NUMBER W T ( ~ )  TEN MIN. WEIGHT 

GEAR USED 

159th Street 
(Calumet Expressway) 

P 
H 

Little Calumet River 7.7 
H Backpack Electrofisher 
H 
I on Boat, 48 minutes 
cn 

159th Street 
Little Calumet River . 8.1 10/21. 
Backpack Electrofisher 
on Boat, 63 minutes 

Central mudminnow 79 
Green sunfish 1 
Largemouth bass 1 - 

Total 8 1 

Gizzard shad 1 
Central mudminnow 46 
Goldfish 1 
Carp X Goldfish 
hybrid 1 

Bluntnose minnow 8 
Fathead minnow 2 3 
Black bullhead 1 
Green sunfish 10 
Bluegill 23 
White crappie 1 - 

Total 115 
- - - - - - - 

Table continued on following page 



.THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

.TABLE AIII-1 (Continued) 

.ELECTROFISHING RESULTS (TOTAL NUMBERS AND WEIGHTS, PERCENTAGES AND CATCH PER TEN MINUTES) FOR FISH 
COLLECTED FROM LITTLE CALUMET RIVER AND THORN CREEK DURING 1982 

STATION NAME RIVER NO. NO. PER %' TOT. TOTAL WT (g) PER $ TOT. 
AND MILE DATE SPECIES NAME FISH TEN MIN. .NUMBER WT(g) TEN MIN. WEIGHT 

GEAR USED 

Wentworth Avenue. 
Little Calumet River 12.4 
Backpack Electrof isher 
on Boat, 36 minutes 

Wentworth Avenue 
Little Calumet River 12.4 
Backpack Electrofisher 
on Boat, 39 minutes 

167/170th Street 
Thorn Creek 9.7 
Backpack Electrofisher 
38 minutes (17 minutes 
with seine following) 

Central. mudminnow 5 

Total 5 

Central mudminnow 6 
Fathead minnow 3 
Green sunfish 4 

Total 13 

Central mudminnow 
Goldfish 
Carp 
Fathead minnow 
Creek chub 
White sucker 
Green sunfish 
Largemouth bass 

Total 3 2 8.35 100.00 1,609.95 421.08 100.00 
Table cont~nued on following p,age 



.THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

-TABLE A I I I - 1  ( C o n t i n u e d ]  

ELECTROFISHING RESULTS (TOTAL NUMBERS AND WEIGHTS, PERCENTAGES AND CATCH PER TEN MINUTES) FOR FISH 
COLLECTED FROM LITTLE CALUMET RIVER AND THORN CREEK DURING 1982  

STATION NAME RIVER NO. NO. PER %' TOT. TOTAL WT(g)PER 8 TOT. 
AND MILE DATE SPECIES NAME FISH TEN M I N .  NUMBER WT(g) TEN M I N .  WEIGHT 

GEAR USED 

167 /170 , th  S t r e e t  . .  
T h o r n  C r e e k  9 .'7 
Backpack  - E l a c t r o f i s h e r  
34 m i n u t e s  ( 1 8  m i n u t e s  
w i t h  s e i n e  f o l l o w i n g )  

M a r g a r e t  S t r e e t  
T h o r n  C r e e k  12.9  
Backpack  E l e c t r o f i s h e r  
30 m i n u t e s  

10/14 C e n t r a l  mudminnow 9 
F a t h e a d  minnow 1 2  
C r e e k  c h u b  7 
Green  s u n £  i s h  1 3  
B l u e g i l l  1 
Green  X pumpkin- 

s e e d  h y b r i d  2 - 
T o t a l  4 4 

c e n t r a l  mudminnow 26 
F a t h e a d  minnow 3 6 
C r e e k  c h u b  3 1. 
Whi te  s u c k e r  7 
B l a c k  b u l l h e a d  1 
Green  s u n f i s h  25 

T o t a l  126  
. . , . 

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  

AIII-7



.THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE A I I I - 1  ( C o n t i n u e d )  

-ELECTROFISHING RESULTS (TOTAL NUMBERS AND WEIGHTS, PERCENTAGES AND CATCH PER TEN MINUTES) FOR FISH 
COLLECTED FROM LITTLE CALUMET RIVER AND THORN CREEK DURING 1982  

STATION NAME 
AND 

GEAR USED 

M a r g a r e t  S t r e e t  
T h o r n  C r e e k  
Backpack  E l e c t r o f i s h e r  
34 m i n u t e s  ( 1 9  m i n u t e s  
w i t h  s e i n e  f o l l o w i n g )  

RIVER 
MILE DATE SPECIES NAME 

NO. 
FISH 

Joe O r r  Road 
T h o r n  C r e e k  18.6 
Backpack  E l e c t r o f l s h e r  
3 8  m i n u t e s  ( 1 7  m i n u t e s  
w i t h  s e i n e  f o l l o w i n g )  

Joe O r r  Road 
T h o r n  C r e e k  
Backpack  E l e c t r o f i s h e r  
34 m i n u t e s  ( 1 9  m i n u t e s  
w i t h  s e i n e  f o l l o w i n g )  

C e n t r a l  mudminnow 1 5  
B l u n t n o s e  minnow 6  
F a  t h e a d  minnow 2  
G r e e n  s u n f i s h  9  
B l u e g i l l  1 

T o t a l  33  

C e n t r a l  mudminnow 2 
F a t h e a d  minnow 3  
G r e e n  s u n f i s h  2 1  

NO. PER %' TOT. 
TEN M I N .  NUMBER 

TOTAL WT ( g )  PER 
WT (g) TEN M I N .  

% TOT. 
WEIGHT 

- 
T o t a l  26 6.76 100 .00  170.99 44.45 100 .00  

C e n t r a l  mudminnow 2  0 ;  59 
1°'13 G r e e n  6 u n f i s h  1 0  2.94 

Green  X pumpkin- 
s e e d  h y b r i d  1 0.29 

T o t a l  1 3  3 .82  99.99 68.64 20.19 100.00 
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 AIII-1 (Continued) 

.ELECTROFISHING RESULTS (TOTAL NUMBERS AND WEIGHTS, PERCENTAGES AND CATCH PER TEN MINUTES) FOR FISH 
COLLECTED FROM LITTLE CALUMET RIVER AND THORN CREEK DURING 1982 

STATION NAME RIVER NO. NO. PER %' TOT. TOTAL WT (g) PER % TOT. 
AND MILE DATE SPECIES NAME FISH TEN MIN. NUMBER WT (g) TEN MIN. WEIGHT 

GEAR USED 

. . 
Route 30 
Thorn Creek 20.4 7/7 
Backpack Electrofisher 
28 minutes (23 minutes 
with seine following) 

Route 30 
Thorn Creek 20.4 10/13 
Backpack Electrofisher 
43 minutesr.2 seine 
hauls, 40 meters total 

Fathead minnow 
Creek chub 
White sucker 
Green sunfish 

Total 

Creek chub 
Green sunfish 
Warmouth 

Total 



THE V SANITARY DISPRICl' OF CaEATER CHICPXX) 

MEAN, MINm AND EIPU(IMM TDlRL (TL) AND W E I W  (W) FDR F I S I I  FR3I 
THELITl!LE~RIVERANDTHORNCE(EMDURING1982 

STATION RIVER 
M\ME MZIE ~ ' ' E  SPECIES NAME 

Ashland Avenue 
L i t t l e  Calumet River 0.6  6/15 Central  rmchiruxx 

blden shiner 
z Fathead mi.nrvw 
H 
H 

White e e r  
I Green sunfish 
I-' 
o Bluegill 

White crappie 

AshLand Avenue 
L i t t l e  Calumet River 

Ashland Awme 
L i t t l e  C a l w t  River 

0.6  7/15 C m t r a l  rmcbninnrw 
Fathead lnimlm 
B l a c k  hullhsad 
Green sunfish 

m. 
F I S H  

MEAN 
TL (mn) 

- - 

MIN. MAX. 
W(g)  wr(g) 

Gizzard shad 2 77.00 63 91 5.65 2.53 8.77 
Centra l  l m x M n w w  2 72.50 70 75 6.41 5.78 7.04 
Centra l  stoneroller 3 62.33 57 72 2.90 2.23 4.02 
mldf ish 7 98.57 3 3 24 0 72.99 0.56 338.00 
-T 1 (76.00) (76) (76) 8.54 8.54 8.54 
Carp x goldfish 
hybrid 2 57.50 39 4.55 1.05 8.05 

rnlden shiner 3 92.67 55 120 76 12.25 1.54 21.40 



THE METRXILITAN SANITARY DISTRICP OF GRJ3ATER CIiICAaD 

MEAN, MINIMBI AND WIMM 'IWl'AL LENGTH (TL) AND WEIm C i )  EOR FISH CCILLBXD FROM 
THE LITIZE CALLBET RIVER AND THDRN CREEK DURING 1982 

NO. MEAN MIN. M?H. MEAN MIN. MAX. sTA!l'ION mvm 
MILE DATE SPEIES NME FISH ~ ~ ( m n )  TL(mn) T L ( ~ )  WT(g) w ( g )  m(g) NME 

Askland Avenue 
L i t t l e  C a l m t  aver 0 . 6  1017 Fathead m i m  

creek chub 
White sucker 
Black bullhead 
Green sunfish 
Orangespotted s u n f i s h  
B l u e g i l l  
Green X pmrrpkinsxd 
hybrid 

Iarqernouth bass 

Ashland Avenue 
(mil S t r e e t )  

L i t t l e  C a l m t  River 1 . 0  7/13 Central mbdnnm 17 
Fathead 1 
Green sunf i sh  1 

Ashlard Avneue 
( m l 1  S t r e e t )  

1 . 0  9/28 Central L i t t l e  Calurnet River 8 76.88 71 88 7.84 5.98 11.78 



TABLE AIII-2 (Continued) 

MEAN, M I N m  AN0 - TOTAI; LENGrH (TL) AND m1Qm (wr) ~ D R  FISH C O m  FKN 
THE LITIZE CALUMET RIVER AM) THOIW CIIEEK DURJ3G 1982 

RTVER NO. MEAN MIN. PmX. MEAN MIN. MAX. S'rATION 
NAME MILE BWE SPXIES NFME FISH T L ( ~ )  T L ( ~ )  TL(mn) m ( g )  p r ( g )  rfl(g) 

159th  S t r e e t  
(Cotwe Grove Ave.) 
L i t t l e  C a l m t  River 6.8 7/9 Cen t r a l  nuhinnw 7 57.57 31 80 3.55 0.29 7.51 

Fathead m i m  1 60.00 60 60 3.10 3.10 3.10 
mite sucker 2 42.00 40 44 0.29 0.25 

. . 
0.32 

I 
P 
N 159 th  S t r e e t  

( C a l m t  E x p r e s s e y )  
L i t t l e  C a l w t  River 

159 th  S t r e e t  
L i t t l e  Calune t  River 

7.7 7/16 Cen t r a l  mu3rrtim-m 
Green sun f i sh  
Iargemuth bas s  

8.1 10/21 Gizzard shad 
Cen t r a l  mudmi- 
Goldfish 
Carp X g o l d f i s h  

hybrid 
B lun tmse  m i n m w  
Fathead minnow 
Black bullhead 
Green sun f i sh  
Bluegill 
White c r app i e  
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THE ~ F O L I T A N  SANITAIEY DISTRICT OF GREXI"I'R CHICA03 

TABLE AIII-2 (Continued) 

MEAN, MINDEM AND 'JXXZU LENGlW (TL) AND W E I W  IWT) FOR FISH CO- FII[3M 
THE LITI'LE CAUMFP RIVER AND WIN CREEX DUI?ING 1982 

SllATION RIVER NO. MEAN MIN. MAX. MEAN MIN. W. 
m+E MILE JxE SPECIES NAtlE FISH %(m) %(mn) %(m) W(g) W(g) W(g) 

Joe Orr R x d  
Thorn Creek 

2: 
n 
H 

I 
mute 30 

yl 

Thorn Creek 

Route 30 
Thorn Creek 

18.6 10/13 mtral nu- 
Green sunfish 
Green X ptpkinseed 
hybrid 

7/i Fathead minnow 
Creek chub 
White sucker 
Green sunfish 

20.4 10/13 Creek chub 
Green sunfish 
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