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I. INTRODUCTION 

FLORIDA BASIN 25 

The South  F l o r i d a  Branch o f f i c e  a t  Punta  Gorda under took i n  FY-84 an 
e v a l u a t i o n  of  t h e  lower Peace  R i v e r  d r a i n a g e  b a s i n  ( B a s i n  2 5 )  a s  i t ' s  f i r s t  
b a s i n  assessment  p r o j e c t .  Th i s  b a s i n  i s  one of t h e  l a r g e s t  and most 
impor tan t  i n  t h e  sou thwes t  F l o r i d a  a r e a  and i t  i s  of  i n t e r e s t  s i n c e  i t  i s  t h e  
pr imary s o u r c e  of f low t o  C h a r l o t t e  Harbor ,  an a r e a  of  c u r r e n t  env i ronmenta l  
concern  w i t h i n  o u r  d i s t r i c t .  I t  i s  a l s o  of  g r e a t  i n t e r e s t  s i n c e  t h e  
p r e s s u r e s  of  growth w i t h i n  t h e  s u r r o u n d i n g  c o u n t i e s  w i l l  undoubtedly  e f f e c t  
t h e  w a t e r  q u a l i t y  o f  t h e  b a s i n .  The Lower Peace  R i v e r ,  b e s i d e s  b e i n g  a 
s o u r c e  of  a e s t h e t i c  v a l u e ,  a l s o  s e r v e s  a s  a  p o t a b l e  w a t e r  r e s o u r c e  f o r  
thousands ,  and h i g h e r  demands w i l l  s u r e l y  be p laced  on i t  i n  t h e  f u t u r e .  

The assessment  i s  of  a  l i m i t e d  (one  y e a r )  d u r a t i o n  and b e c a u s e  of  manpower 
r e s t r a i n t s  does  n o t  s t u d y  i n  g r e a t  d e t a i l  any one p a r t i c u l a r  problem w i t h  
l a r g e  amounts of  d a t a  and numerous sampl ing  s t a t i o n s ;  i n s t e a d  we a t t e m p t  t o  
c h a r a c t e r i z e  t h e  w a t e r  q u a l i t y  of  t h e  sys tem w i t h  a  s e l e c t  number of  s t a t i o n s  
on impor tan t  mains t ream a r e a s  and t r i b u t a r i e s .  

The b a s i n  h a s  a  h i g h  p o t e n t i a l  of  be ing  a f f e c t e d  by i n c r e a s i n g  phospha te  
s t r i p  mining a c t i v i t i e s  i n  t h e  n e a r  f u t u r e  and by i n c r e a s e d  p o p u l a t i o n  
d e n s i t i e s .  We b e l i e v e  t h a t  t h e s e  d a t a  w i l l  be a  benchmark f o r  t h i s  t ime  
p e r i o d  and w i l l  s e r v e  a s  background i n f o r m a t i o n  on w a t e r  q u a l i t y  when a  
s i m i l a r  a s sessment  w i l l  be made o f  t h e  same a r e a  approx imate ly  f i v e  y e a r s  
from now. 



11. GENERAL DESCRIPTION OF STUDY AREA 

For t h e  purposes  of  t h e  s t u d y  we i n c l u d e d  t h e  Myakka R i v e r ,  t h e  Peace  R i v e r  
s o u t h  from Zolfo  S p r i n g s  t o  C h a r l o t t e  Harbor and a l s o  t h e  main t r i b u t a r i e s  t o  
t h e  lower s e c t i o n  of  t h e  Peace  River .  These i n c l u d e d  Horse Creek,  Brushy 
Creek,  C h a r l i e  Creek, S h e l l  Creek,  P r a i r i e  Creek,  A l l i g a t o r  Creek and t h e  
Elkam Waterway i n  P o r t  C h a r l o t t e .  

A g e n e r a l  d e s c r i p t o n  of  t h e  Myakka and Peace River  Bas ins  is g iven  in t h e  
S e c t i o n  305(b)  Repor t  Water Q u a l i t y  I n v e n t o r y  f o r  t h e  S t a t e  o f  F l o r i d a  - J u n e  
1984. "The headwaters  of  t h e  Myakka River  a r i s e  from marshes i n  Hardee 
County i n  s o u t h w e s t e r n  F l o r i d a .  The r i v e r  t r a n v e r s e s  approx imate ly  54 m i l e s ,  
d r a i n i n g  rough ly  540 s q u a r e  m i l e s  p r i o r  t o  d i s c h a r g i n g  t o  C h a r l o t t e  Harbor.  
The average  f low o f  t h e  Myakka River  a t  Myakka C i t y  i s  e s t i m a t e d  a t  130 c f s .  
A s a l t  wedge e x t e n d s  upst ream from C h a r l o t t e  Harbor d u r i n g  p e r i o d s  of  low 
flow. Rangeland ( 4 6 % )  and a g r i c u l t u r e  ( 2 6 % )  a r e  t h e  major  l and  uses  i n  t h e  
r e l a t i v e l y  undeveloped Myakka River  Bas in .  There  a r e  no major  urban a r e a s  i n  
t h e  Myakka R i v e r  Bas in ;  however, t h e  C i t y  of  S a r a s o t a  is l o c a t e d  j u s t  west  of  
t h i s  b a s i n .  

The Peace River  o r i g i n a t e s  i n  Green Swamp i n  C e n t r a l  Polk County and flows 
g e n e r a l l y  sou thwes t  f o r  a p p r o x i m a t e l y  105 m i l e s ,  e n t e r i n g  t h e  Gulf  of  Mexico 
a t  C h a r l o t t e  Harbor. The d r a i n a g e  a r e a  encompasses over  2,300 s q u a r e  m i l e s .  
Numerous l a k e s  and l a r g e  a r e a s  of  p o o r l y  d r a i n e d  swamps, i n  t h e  headwate r s  of  
t h e  Peace  River ,  a c t  a s  an impor tan t  r e c h a r g e  a r e a  f o r  t h e  F l o r i d a n  a q u i f e r .  
The mean f low o f  t h e  Peace  River  a t  Arcadia  i s  recorded  a s  900 c f s  36 m i l e s  
upst ream from t h e  mouth. Pr imary t r i b u t a r i e s  of  t h e  Peace  River  i n c l u d e  
Peace  Creek,  Sadd le  Creek,  C h a r l i e  Creek,  and S h e l l  Creek. The major  urban 
a r e a s  i n  t h e  b a s i n  i n c l u d e :  Lakeland,  P o r t  C h a r l o t t e  and Pun ta  Gorda. Land 
use  i n  t h e  upper  p o r t i o n  o f  t h e  Peace  R i v e r  Bas in  i n c l u d e s  p redominan t ly  
a g r i c u l t u r a l  l and  use .  An a d d i t i o n a l  l a r g e  p e r c e n t a g e  of  b a r r e n  land ( 2 5 % )  
r e f l e c t s  t h e  e x t e n s i v e  phospha te  mining a c t i v i t i e s  i n  t h i s  r each  o f  t h e  
r i v e r .  I n  t h e  lower p o r t i o n  of  t h e  Peace  River  Basin ,  land u s e  c o n s i s t s  
p r i m a r i l y  o f  a g r i c u l t u r e  and range- land.  P o l l u t i o n  s o u r c e s  i n  t h e  Peace  
River  Basin  i n c l u d e  domes t i c  sewage d i s c h a r g e s ,  heavy i n d u s t r i a l  d i s c h a r g e s  
from phosphate  mining a c t i v i t i e s ,  chemical  and c i t r u s  p r o c e s s i n g  p l a n t s ,  and 
s u r f a c e  runof f  from urban,  a g r i c u l t u r a l ,  r ange  and b a r r e n  (mined) a r e a s . "  

A map i s  a t t a c h e d  o f  t h e  o v e r a l l  s t u d y  a r e a  (Map l ) ,  o u t l i n i n g  t h e  d r a i n a g e  
b a s i n s  and a l s o  showing t h e  Chemical and B i o l o g i c a l  sampl ing s t a t i o n s .  
I n d i v i d u a l  s t a t i o n  l o c a t i o n s  a r e  g iven  i n  more d e t a i l  on coun ty  maps (Maps 2  
through 7) - s e e  Appendix A. We a r e  not  i n c l u d i n g  t h e  C h a r l o t t e  Harbor a r e a  
i n  t h i s  r e p o r t  s i n c e  i t  i s  c u r r e n t l y  s t i l l  under  s t u d y  a s  a  " S p e c i a l  Study" 
and w i l l  be covered under a  s e p e r a t e  r e p o r t .  



111. CHEMISTRY 

i A n a l y t i c a l  Methods 

A t o t a l  of  t h i r t y - f o u r  s t a t i o n s  t h a t  were c o n s i d e r e d  r e p r e s e n t a t i v e  of  t h e  
two main r i v e r s  and t h e  b a s i n  t r i b u t a r i e s  were  s e l e c t e d  f o r  sampl ing.  
Sampling was conducted a t  t h e s e  s t a t i o n s  on a  q u a r t e r l y  b a s i s  throughout  t h e  y e a r  
f o r  t h e  f o l l o w i n g  chemical  pa ramete r s :  c o n d u c t i v i t y ,  pH, t e m p e r a t u r e ,  d i s s o l v e d  
oxygen, t u r b i d i t y ,  c o l o r ,  m i n e r a l s ,  n u t r i e n t s ,  f e c a l  c o l i f o r m ,  chlorophyl l -A and a  
l i m i t e d  m e t a l  scan .  These r e s u l t s  have been s t o r e d  i n  t h e  STORET d a t a  sys tem where 
t h e r e  i s  a l s o  i n  some c a s e s  a  c o n s i d e r a b l e  volume of  h i s t o r i c a l  i n f o r m a t i o n  from 
p r e v i o u s  y e a r s .  

The methodology was performed a s  p e r  t h e  1 4 t h  E d i t i o n  of "Standard Methods" 
a n d / o r  E.P.A. "Methods f o r  Chemical A n a l y s i s  o f  Water and Wastes - 1979." 

Samples c o l l e c t e d  i n  t h e  f i e l d  were  immediate ly  p r e s e r v e d  by i c e  a n d / o r  
c h e m i c a l l y  f i x e d .  Lab h o l d i n g  t imes  of  samples  were  c o n s i s t e n t l y  w i t h i n  t h e  
s u g g e s t e d  E. P. A. r anges .  

The f o l l o w i n g  o u t l i n e  shows c u r r e n t  q u a l i t y  a s s u r a n c e  l i m i t s  and c a p a b i l i t i e s  
f o r  t h e s e  and o t h e r  pa ramete r s .  

Measurement STORET S.O.P. 95% Confidence 95% Confidence D e t e c t  i o n  
Code L i m i t s  Accuracy L i m i t s  P r e c i s i o n  L i m i t s  

D i s s o l v e d  Oxygen 299 S M ~  422'3 - - 0.1  mg/ l  

Disso lved  Oxygen 300 S M ~  4228 - - 0.1  mg/l 

T u r b i d i t y  70 sM1 214A - - 25 J C U  

T u r b i d i t y  76 sM1 214B 11.3, -3.7 - 1.0  NTU 

S p e c i f i c  Conductance 94 sM1 205 - - 1.0 umho 

Temperature  10 sM1 212 - - 0.1" C 

Lab pH 403 ~ ~ ~ ~ 1 5 0 . 1  - - .O1 pH 

Color  80 E P A ~  110.2 - - 5. p t . co .  

T o t a l  S o l i d s  500 E P A ~  160.3 - 6.0 - 
Suspended Sol  i d s  530 E P A ~  160.2 - 23.0 - 

B.O.D. 310 sM1 507 - 18.8 0 . 5  mg/l  



Measurement STORET S.O.P. 95% Conf idence  95% Conf idence  D e t e c t  i o n  
Code L i m i t s  Accuracy L i m i t s  P r e c i s i o n  L i m i t s  

F r e e  C h l o r i n e  50064 SM1 409F 8 .3 ,  -17.7 - 0.1 mg/ l  

C h l o r i n e  - T o t a l  50060 SM1 4098 - - 0 . 1  mg/ l  

S u l f a t e  

F l u o r i d e  

C h l o r i d e  940 SM1 408A + 6.4 ,  - 4 .1  7 .7  3.2 mg/l* 

P04-P Or rho  70507 E P A ~  365.2 +12.8;  - 7.3 <.02 18.3  .003 mg/l* 
>.02 12.2 

P04-P T o t a l  665 E P A ~  365.2 + 8.1;  -10.7 <.05 16.7 . O 1  mgll* 
>.05 8 .6  

N02 615 EPA2 354.1 + 3 .2 ;  -29.2 c .03  7.4 .006* 
>.03 4.1 

N03 620 SM1 419D +10.8;  -12.5 <.30 13.1  .06 mg/l* 
>.30 7.5 

NH3 610 EPA2 350.2 +15.6; -19.8 27.5 .02 mg/ l  

TKN 

MF C o l i  

MF F e c a l  31616 S M ~  909C - 
C h l o r o p h y l l  A 32211 S M ~  1002G - 
A l k a l i n i t y  

Calc ium 

00410 EPA2 310.1 - - FLAME M I B K  
EXTRACTION 

916 E P A ~  215.1 9 .4 ,  - 8 .7  11.9 0.1 u g / l  - 
Magnesium 927 E P A ~  242.1 8 .4 ,  - 6.6  9.4 0.1 u g / l  - 

Sodium 929 EpA2 273.1 - - O . l u g / l  - 

P o t a s s i u m  937 E P A ~  258.1 - - 0.1 u g / l  - 

I r o n  1045 E P A ~  236.1 +43.7 ,  -22.6 51 .5  50 u g / l  5 u g / l  

Zinc  1092 EPA2 289.1 +39.8,  -76.5 25 .4  25 u g / l  5 u g / l  

Lead 105 1 E P A ~  239.1 +45.3, - 9.7  22.2 250 u g / l  25 u g / l  

Copper 1042 E P A ~  220.1 +58.6, -34.9 47.1 50  u g / l  5 u g / l  

N i c k e l  1067 E P A ~  249.1 +66.0,  -16 .3  23.3 100 u g / l  10 u g / l  



Measurement STORET S.O.P. 95% Confidence 95% Confidence D e t e c t i o n  
Code L i m i t s  Accuracy L i m i t s  P r e c i s i o n  L i m i t s  

FLAME M I B K  - 
EXTRACTION 

Manganese 1055 E P A ~  243.1 - - 50 u g / l  - 

Chromium 1034 E P A ~  218.1 - - 250 u g / l  - 

Mercury 71900 E P A ~  245.1 + 4 . 8 ,  -25.9 93.1  0.2 u g / l  (FLAMELESS)- 

Cadmium 1027 EPA2 213.1 +43.0,  -13.2 - 10 2  u g / l  

O i l  6 Grease  556 E P A ~  413.1 - - 5.0  m g / l  

Lead-Sediment D i g e s t  Then EPA2 239.1 + 7.8; - 7.6 7.7 2.5 mk/kg - 

Copper-Sediment D i g e s t  Then E P A ~  220.1 + 8.7;  -14.6 10.0 0.5 mk/kg - 

zinc-Sediment D i g e s t  Then E P A ~  289.1 +14.7; -14.2 12.3  0.25 mk/kg - 

Iron-Sediment Diges t  Then E P A ~  236.1 +14.0; -18.9 11.5 0.5 mk/kg - 

Mercury-Sediment Diges t  Then EPA2 245.5 t48 .9 ;  -55.4 52.4 0.2 mk/kg - 

S M ~  - S t a n d a r d  Methods f o r  t h e  Examination of  Water & Wastewater - 1 4 t h  E d i t i o n  

E P A ~  - Methods f o r  Chemical A n a l y s i s  o f  Water 6 Wastes.  March 1979 

The s t a t i s t i c a l  l i m i t s  were  de te rmined  i n  t h e  f o l l o w i n g  manner; 
Accuracy - i s  d e f i n e d  a s  t h e  p e r c e n t  r ecovery  compared t o  a  known v a l u e .  The 
v a l u e  o f  z e r o  ( 0 )  i n d i c a t e s  complete  r ecovery  (100%) .  The s t a t i s t i c a l  l i m i t s  
f o r  f r e e  c h l o r i n e ,  t u r b i d i t y ,  and a l l  m e t a l s  were  de te rmined  a g a i n s t  known 
EPA samples  t h a t  were  ana lyzed  i n  e v a l u a t i o n  s e r i e s  run s i n c e  1981. A l l  
o t h e r  accuracy  f i g u r e s  were  de te rmined  i n t e r n a l l y  by runn ing  s p i k e d  samples .  

The 95% c o n f i d e n c e  l i m i t s  were e v a l u a t e d  by t h e  f o l l o w i n g  formula;  
95% c o n f i d e n c e  l i m i t s  = x  - + 1.96 x  s t a n d a r d  d e v i a t i o n .  

P r e c i s i o n  - A l l  v a l u e s  were  de te rmined  by runn ing  r e p l i c a t e s  i n t e r n a l l y  i n  
o u r  l a b .  P r e c i s i o n  i s  de te rmined  a s  V I - v 7 x 100 

h e r e  t h e  95% c o n f i d e n c e  l imi t s  = x + 1.96 x s t a n d a r d  d e v i a t i o n .  

Minimum d e t e c t i o n  l i m i t s  - Values  marked w i t h  an  a s t e r i s k  * were de te rmined  
e x p e r i m e n t a l l y  by runn ing  a  s e r i e s  o f  r e p l i c a t e s  and d e f i n i n g  t h e  minimum d e t e c t i o n  
l i m i t  a s  t w i c e  t h e  s t a n d a r d  d e v i a t i o n .  Other  minimum d e t e c t i o n  l i m i t s  a r e  t h e  
v a l u e s  of  t h e  lowes t  s t a n d a r d  normal ly  run o r  t h e  lower l i m i t  o f  t h e  measur ing 
d e v i c e .  



ii Myakka River  

The Myakka River  i s  one of  t h e  more p r i s t i n e  s t r e a m s  i n  s o u t h  F l o r i d a .  I t  
f lows  th rough  many l a r g e  undeveloped t r a c t s ,  i n c l u d i n g  Myakka R i v e r  S t a t e  
Pa rk ,  and i s  d i r e c t l y  a f f e c t e d  by no  major  u rban ized  a r e a s .  Minor p o l l u t i o n  
i n p u t s  i n c l u d e  low d e n s i t y  c a t t l e  g r a z i n g  o p e r a t i o n s ,  smal l  c i t r u s  g r o v e s ,  
and a  few p l a n t  and t r e e  farms.  

A s  e x p e c t e d ,  t h e  w a t e r  q u a l i t y  of t h i s  r i v e r  i s  c h a r a c t e r i z e d  a s  "good". 
D i s s o l v e d  oxygen l e v e l s  i n  t h e  upper r e a c h e s  a r e  somewhat d e p r e s s e d  due  t o  
n a t u r a l  i n f l u e n c e s  of  t h e  s u r r o u n d i n g  swampy marshlands  from which i t s  
t r i b u t a r i e s  o r i g i n a t e .  T o t a l  phospha te  l e v e l s  a r e  r e l a t i v e l y  h i g h ,  p robab ly  
due t o  v e g e t a t i o n  decay  and n a t u r a l  phosphate  d e p o s i t s ,  bu t  t h e s e  l e v e l s  
modera te  somewhat downstream. 

A t o t a l  of  e i g h t  s t a t i o n s  i n  t h e  r i v e r  were sampled f o r  chemical  and p h y s i c a l  
p a r a m e t e r s ,  and two o f  t h e s e  were  moni to red  f o r  b i o l o g i c a l  p a r a m e t e r s .  I n  
a d d i t i o n  a  major  t r i b u t a r y ,  Big S lough ,  was sampled f o r  chemical  and p h y s i c a l  
pa ramete r s .  Sample d a t e s  were 10/19/83,  01/03/84,  04/10/84,  and 07 /09 /84 ,  
a t t e m p t i n g  t o  r e p r e s e n t  s e a s o n a l  s t r e a m  flow c o n d i t i o n s .  A s t a t i o n  l i s t  i s  
found below. 

S t a t i o n  Number Locat  ion* 

25030011 S t a t e  Road 70 

25030009 S t a t e  Road 70 ( B i o l o g i s t s  Only) 

Nor the rn  E n t r a n c e  t o  
Myakka River  S t a t e  Pa rk  

25030404 S t a t e  Road 72 

25030403 Border  D r i v e  

25030402 U. S. Highway 41 

25030413 Big Slough a t  U. S. 41 

25030401 S t a t e  Road 771 

* See S i t e  L o c a t i o n  Maps, Appendix A. 

The upst ream most s t a t i o n  i n  t h i s  s t u d y ,  number 25030011, i s  l o c a t e d  j u s t  
wes t  of t h e  hamlet  of  Myakka C i t y .  The s u r r o u n d i n g  and upst ream a r e a  
a f f e c t i n g  t h i s  s i t e  i s  swampy, w i t h  some c a t t l e  r ange land  and c i t r u s  g roves  
on t h e  h i g h e r  l a n d s .  

S t a t i o n  25030008, l o c a t e d  a t  t h e  n o r t h e r n  boundary of Myakka River  S t a t e  
Pa rk ,  e x h i b i t s  somewhat p o o r e r  w a t e r  q u a l i t y  t h a n  t h e  o t h e r  s t a t i o n s  i n  t h e  
s t u d y .  Disso lved  oxygen (mean 4 .8  m g l l )  is lower and n u t r i e n t s  a r e  s l i g h t l y  



h i g h e r  a t  t h i s  s t a t i o n  than  a t  t h e  s t a t i o n s  immediate ly  upst ream o r  
downstream. P r o b a b l e  c a u s e s  i n c l u d e  numerous s m a l l  t r i b u t a r i e s  d r a i n i n g  
e x t e n s i v e  c a t t l e  r anches  t o  t h e  s o u t h e a s t  of t h e  r i v e r  and a  l a r g e  marsh t o  
t h e  n o r t h w e s t .  

Downstream t h e  r i v e r  f lows i n t o  Myakka River  S t a t e  Pa rk ,  which i s  undeveloped 
e x c e p t  f o r  p i c n i c  a r e a s  and p r i m i t i v e  campgrounds. A l a r g e  manmade 
impoundment, Upper Myakka Lake,  i s  l o c a t e d  h e r e  and i s  n e a r l y  choked w i t h  
d e n s e  h y d r i l l a  growth. The r i v e r  below t h e  dam a l s o  h a s  a  s i g n i f i c a n t  
h y d r i l l a  problem. 

S t a t i o n  25030404 i s  l o c a t e d  a t  S t a t e  Road 7 2 ,  a p p r o x i m a t e l y  t h e  midpo in t  o f  
t h e  s t a t e  park .  A t  t h i s  s t a t i o n  d i s s o l v e d  oxygen h a s  rebounded somewhat, 
t o t a l  phosphorous h a s  d e c l i n e d ,  w h i t e  n i t r o g e n  l e v e l s  remain c o n s t a n t .  

Between t h e  above s t a t i o n  and t h e  s t a t i o n  downstream, number 25030403, t h e  
wa te r shed  i s  a lmos t  comple te ly  undeveloped,  w i t h  some unimproved range land  
f o r  "wild" c a t t l e .  N u t r i e n t s  h e r e  a re  lower t h a n  upst ream,  w h i l e  f e c a l  
c o l i f o r m  coun t s  i n c r e a s e  s i g n i f i c a n t l y .  

S t a t i o n  25030402 i s  l o c a t e d  a t  t h e  U. S. 41 b r i d g e .  Dur ing p e r i o d s  of  low 
f low,  t h i s  s t a t i o n  i s  sometimes t i d a l l y  a f f e c t e d .  Sample d a t a  r e v e a l s  a  
s l i g h t  lower ing  o f  t o t a l  phosphate  l e v e l s ,  w h i l e  f e c a l  c o l i f o r m  coun t s  remain 
h igh .  

I n  c o n n e c t i o n  w i t h  t h i s  s t u d y ,  a  major  t r u b u t a r y  of  t h e  Myakka R i v e r ,  Big 
Slough,  was a l s o  sampled. Big Slough ( s t a t i o n  25030413) d r a i n s  t h e  developed 
and undeveloped p a r t s  of  North  P o r t  C h a r l o t t e .  Somewhat s u r p r i s i n g l y ,  
n u t r i e n t ,  d i s s o l v e d  oxygen, and f e c a l  c o l i f o r m  d a t a  a t  t h i s  s t a t i o n  were  
q u i t e  s i m i l a r  t o  t h a t  of t h e  Myakka River  s t a t i o n  a t  U. S. 41. 

The f i n a l  s i t e ,  number 25030401, i s  a  mar ine  s t a t i o n  l o c a t e d  a t  t h e  S t a t e  
Road 771 b r i d g e .  I n f l u e n c e s  a t  t h i s  s t a t i o n  i n c l u d e  t i d a l  exchange w i t h  
C h a r l o t t e  Harbor and r u n o f f  from t h e  s m a l l  communities o f  Gulf  Cove and E l  
Jobean.  T o t a l  phosphate  l e v e l s  a r e  h i g h e r  a t  t h i s  s t a t i o n  than  ups t ream 
because  of  t i d a l  exchange w i t h  w a t e r s  a f f e c t e d  by t h e  Peace  River .  

Three  s t a t i o n s  were sampled once f o r  m e t a l s  a n a l y s e s .  Only i r o n  was p r e s e n t  
i n  s i g n i f i c a n t  amounts. V a r i a t i o n s  i n  i r o n  l e v e l s  a t  t h e  t h r e e  s i t e s  a r e  
l i k e l y  t h e  r e s u l t  of f low c o n d i t i o n s .  

For  complete  chemical  d a t a  s e e  Appendix B ,  f i g u r e s  1  and 2. For g raph  o f  
n u t r i e n t  l e v e l s  by s i t e ,  see Appendix C, f i g u r e  8. 

The g e n e r a l  w a t e r  q u a l i t y  of  t h e  Myakka R i v e r  i s  much b e t t e r  t h a n  t h a t  o f  t h e  
Peace River ,  and i t s  p o t e n t i a l  f o r  a d v e r s e l y  a f f e c t i n g  C h a r l o t t e  Harbor i n  
t h e  n e a r  f u t u r e  i s  smal l .  The upper r eaches  a r e  l i k e l y  t o  remain undeveloped 
f o r  t h e  f o r e s e e a b l e  f u t u r e .  However, i n  t h e  Gulf  Cove - El Jobean a r e a ,  
e x t e n s i v e  r e s i d e n t i a l  development i s  planned which w i l l  impact  t h e  mar ine  
a r e a s  of  t h e  r i v e r  i n  t h e  f u t u r e .  
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i i i  Peace  River  

The s e c t i o n  o f  t h e  Peace River  s t u d i e d  i n  t h i s  r e p o r t  i s  from Zol fo  S p r i n g s  
southward t o  Pun ta  Gorda. H i s t o r i c a l l y  t h i s  p a r t  o f  t h e  r i v e r  h a s  had 
r e l a t i v e l y  good w a t e r  q u a l i t y  when compared t o  t h e  s e v e r e  n u t r i e n t  and 
d i s s o l v e d  oxygen problems of  t h e  upper p o r t i o n s  from Lake Hancock th rough  t h e  
phosphate  mining a r e a s .  However, t h e  lower r i v e r  i s  now t h r e a t e n e d  by 
planned phosphate  min ing  i n  one o f  i t s  major  t r i b u t a r i e s ,  Horse  Creek.  

The s t u d y  a r e a  i s  s p a r s e l y  popu la ted ,  c o n s i s t i n g  p r i m a r i l y  of  swampy wooded 
a r e a s ,  improved and unimproved c a t t l e  r a n g e l a n d ,  and c i t r u s  g roves .  Urban 
impacts  a r e  Zo l fo  S p r i n g s  ( p o p u l a t i o n  2 , 0 0 0 ) ,  Arcad ia  ( p o p u l a t i o n  6 , 0 0 0 ) ,  
and,  i n  t h e  lower  mar ine  a r e a ,  Pun ta  Gorda ( p o p u l a t i o n  10 ,000)  and P o r t  
C h a r l o t t e  ( p o p u l a t i o n  45 ,000) .  P o l l u t i o n  s o u r c e s  i n c l u d e  a g r i c u l t u r a l  and 
urban r u n o f f ,  domes t i c  sewage e f f l u e n t  d i s c h a r g e s  and l a n d s p r e a d i n g ,  s e p t i c  
t ank  p o l l u t i o n ,  and n u r s e r y  and t r e e  farm o p e r a t i o n s .  I t  shou ld  be noted 
t h a t  much of  t h e  n u t r i e n t  l o a d ,  e s p e c i a l l y  phospha tes ,  i s  from min ing  
a c t i v i t i e s  upst ream o f  t h e  s t u d y  a r e a ,  and from n a t u r a l l y  o c c u r r i n g  phosphate  
d e p o s i t s  i n  s t r e a m  beds of  t h e  r i v e r  and many o f  i t s  t r i b u t a r i e s .  

Seven s t a t i o n s  i n  t h e  Peace River were sampled f o r  chemical  and p h y s i c a l  
p a r a m e t e r s ,  f o u r  o f  which were  a l s o  b i o l o g i c a l  m o n i t o r i n g  s t a t i o n s .  Chemical 
samples  were c o l l e c t e d  on 11/08/83,  02 /06 /84 ,  05/01/84,  and 09/17/84.  A 
s t a t i o n  l i s t  f o l l o w s .  

S t a t i o n  Number Loca t  ion* 

S t a t e  Road 64 b r i d g e ,  
n e a r  Zo l fo  S p r i n g s  

25020459 1.25 m i l e s  wes t  o f  Gardner  

Brownvi l le  Road b r i d g e ,  
n e a r  Brownvi l le  

S t a t e  Road 70 b r i d g e ,  
n e a r  Arcad i a  

County Road 760 b r i d g e ,  
n e a r  Nocatee  

County Road 760 b r i d g e ,  
n e a r  L e t t u c e  Lake 

U.S. Highway 41 b r i d g e  
a t  Pun ta  Gorda 

* See Appendix A f o r  s i t e  l o c a t i o n  maps. 

The Zo l fo  S p r i n g s  s t a t i o n  (25020531) i s  a f f e c t e d  by upst ream i n f l u e n c e s ,  
urban runof f  from Z o l f o  S p r i n g s ,  and l i g h t  a g r i c u l t u r a l  and r a n c h i n g  
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a c t i v i t i e s .  A s  expec ted  from i t s  b e i n g  t h e  f a r t h e s t  ups t ream sample i n  t h i s  
s t u d y ,  t o t a l  phosphate  l e v e l s  (mean 2.19 mg/ l )  a r e  h i g h e s t  a t  t h i s  s t a t i o n .  

Downstream from Zol fo  S p r i n g s  t o  t h e  n e x t  s t a t i o n  n e a r  Gardner  (25020459) ,  
t h e  s u r r o u n d i n g  wa te r shed  i s  t h e  l e a s t  developed a r e a  of  t h i s  Peace River  
s t u d y .  Land u s e  on t h e  e a s t e r n  s i d e  of t h e  r i v e r  i s  p r i m a r i l y  r a n g e l a n d ,  
much o f  i t  wooded, i n t e r s p a c e d  w i t h  s m a l l  c i t r u s  g roves .  The w e s t e r n  s i d e  i s  
much t h e  same, bu t  w i t h  a  g r e a t e r  p r o p o r t i o n  of  g roves .  The Gardner  s t a t i o n  
i s  a f f e c t e d  by C h a r l i e  Creek,  which e n t e r s  t h e  r i v e r  j u s t  upstream. ( C h a r l i e  
Creek i s  d i s c u s s e d  l a t e r  i n  t h e  " T r i b u t a r i e s "  s e c t i o n  of  t h i s  r e p o r t ) .  
Because o f  t h e  d i l u t i o n  e f f e c t  o f  t h i s  ma jor  t r i b u t a r y  and numerous s m a l l e r  
o n e s ,  n u t r i e n t  l e v e l s  a r e  s l i g h t l y  lower a t  t h i s  s t a t i o n  than  a t  Zo l fo  
S p r i n g s .  

Between Gardner and t h e  Brownvi l l e  s t a t i o n  (25020401) ,  t h e  wa te r shed  remains 
r e l a t i v e l y  undeveloped,  and i s  used f o r  l i g h t  r a n c h i n g  and c i t r u s  g rove  
o p e r a t i o n s .  There  a r e  no  i m p o r t a n t  t r i b u t a r i e s  i n  t h i s  s e c t i o n  of  t h e  r i v e r ,  
c o n s e q u e n t l y  t h e  chemica l  d a t a  of  t h i s  s t a t i o n  i s  much t h e  same a s  a t  
Gardner .  

Downstream from Brownvi l l e  t h e r e  i s  a  marked i n c r e a s e  i n  c i t r u s  f a rming ,  
e s p e c i a l l y  on t h e  w e s t e r n  s i d e  of  t h e  r i v e r  a l o n g  County Road 661. E x t e n s i v e  
g roves  i n t e r s p a c e d  w i t h  s m a l l  a r e a s  of  c a t t l e  p a s t u r e  ex tend  a l o n g  t h i s  road 
t o  t h e  i n t e r s e c t i o n  w i t h  S t a t e  Road 70. The e a s t e r n  a r e a  becomes more 
developed a s  i t  approaches  Arcad ia ,  b u t  t h e  pr imary use  i s  l i g h t  a g r i c u l t u r a l  
a c t i v i t i e s .  

The Arcadia  s t a t i o n  (25020004) i s  l o c a t e d  a t  S t a t e  Road 70 a t  t h e  wes t  
c e n t r a l  edge o f  t h e  c i t y ' s  u rban ized  a r e a  and s o  is i n f l u e n c e d  by s o u r c e s  i n  
t h e  n o r t h e r n  h a l f  of  t h e  c i t y ,  i n c l u d i n g  r u n o f f  and domes t i c  sewage e f f l u e n t  
l e a c h a t e .  I n  s p i t e  o f  t h e s e  i n f l u e n c e s ,  n u t r i e n t  c o n c e n t r a t i o n s  remain 
f a i r l y  c o n s t a n t  w i t h  t h e  upst ream s t a t i o n  a t  Brownvi l l e .  F e c a l  c o l i f o r m  
c o u n t s ,  however, a r e  s i g n i f i c a n t l y  h i g h e r  t h a n  a t  t h e  o t h e r  Peace  R i v e r  
s t a t i o n s .  

The a r e a  between Arcadia  and t h e  s t a t i o n  n e a r  Nocatee  (25020003) i s  
m o d e r a t e l y  u rban ized  a l o n g  U.S. 17 on t h e  e a s t e r n  s i d e  of  t h e  r i v e r ,  w h i l e  
t h e  w e s t e r n  s i d e  i s  p r i m a r i l y  wooded range land  and c i t r u s  g roves .  Runoff 
from t h e  Desoto  County l a n d f i l l  o f f  County Road 661 i s  a n o t h e r  p o s s i b l e  
s o u r c e  i n  t h i s  s e c t i o n .  Th i s  s t a t i o n  i s  a f f e c t e d  by t h e  i n p u t  of  Joshua  
Creek ( s e e  " T r i b u t a r i e s  r e p o r t ,  s e c .  v ) ,  which j o i n s  t h e  r i v e r  j u s t  upstream. 
N u t r i e n t  and m i n e r a l  l e v e l s  h e r e  a r e  s i m i l a r  t o  t h o s e  of  t h e  Arcadia  s t a t i o n .  

A s i g n i f i c a n t  d e c r e a s e  i n  n u t r i e n t  l e v e l s  o c c u r s  between t h e  Nocatee  s t a t i o n  
and t h e  one a t  County Road 761, n e a r  L e t t u c e  Lake (25020002).  Th i s  s t a t i o n  
i s  downstream of  t h e  Horse  Creek i n f l u e n c e ,  and t h e  s u r r o u n d i n g  a r e a  i s  
swampy w i t h  many s m a l l  t r i b u t a r i e s  add ing  t o  t h e  f low. 

Downstream of  t h e  L e t t u c e  Lake s t a t i o n ,  t h e  r i v e r  r a p i d l y  becomes wider  and a  
g r a d u a l l y  i n c r e a s i n g  t i d a l  i n f l u e n c e  b e g i n s .  The most downstream s t a t i o n ,  a t  
Punta  Gorda (25020001),  i s  b a s i c a l l y  mar ine  i n  n a t u r e ,  b u t  can be  q u i t e  f r e s h  
i n  t imes  of  e x c e p t i o n a l l y  heavy r i v e r  f low.  Th i s  s t a t i o n  is i n f l u e n c e d  by 

page 12 



f low from t h e  Peace  River ,  t i d a l  exchange w i t h  C h a r l o t t e  Harbor ,  and s o u r c e s  
i n  t h e  Pun ta  Gorda - P o r t  C h a r l o t t e  u rban ized  a r e a .  These s o u r c e s  i n c l u d e  
r u n o f f  from domes t i c  sewage e f f l u e n t  l and  s p r e a d i n g ,  urban r u n o f f ,  s e p t i c  
t a n k  p o l l u t i o n ,  and e x t e n s i v e  dead-end c a n a l  sys tems o f  v e r y  poor  w a t e r  
q u a l i t y .  T h i s  s t a t i o n  i s  a l s o  i n c l u d e d  i n  t h e  C h a r l o t t e  Harbor w a t e r  q u a l i t y  
s t u d y ,  of  which a  s e p a r a t e  r e p o r t  w i l l  be for thcoming.  

A s  expec ted  because  of  t h e  d i l u t i o n  e f f e c t  of  t i d a l  i n f l u e n c e s ,  n u t r i e n t  
l e v e l s  a r e  much lower  a t  t h i s  s t a t i o n  t h a n  t h o s e  upstream. However, t o t a l  
phospha te  c o n c e n t r a t i o n s  (mean . 5 1  m g / l ) ,  a r e  s t i l l  s i g n i f i c a n t l y  h igh .  

I n  a d d i t i o n  t o  n u t r i e n t ,  m i n e r a l ,  p h y s i c a l  and b i o l o g i c a l  p a r a m e t e r s ,  t h r e e  
s t a t i o n s  were  sampled f o r  m e t a l s  a n a l y s e s .  Two s t a t i o n s ,  Zo l fo  S p r i n g s  
(25020531) and L e t t u c e  Lake (25020003),  were  sampled f o r  m e t a l s  on one 
o c c a s i o n  o n l y ,  w h i l e  Arcad ia  (25020004) was sampled twice .  I r o n  
c o n c e n t r a t i o n s  seem t o  i n c r e a s e  s l i g h t l y  downstream, due pe rhaps  t o  s o u r c e  o r  
n a t u r a l  i n f l u e n c e s ,  o r  p o s s i b l y  due t o  f low c o n d i t i o n s  a s  t h e  s t a t i o n s  were  
sampled on d i f f e r e n t  d a t e s .  

The Arcadia  s t a t i o n  was sampled f o r  m e t a l s  more e x t e n s i v e l y  i n  s t u d i e s  
conducted d u r i n g  f i s c a l  y e a r s  1982 and 1983, a g a i n  w i t h  i r o n  b e i n g  t h e  on ly  
heavy m e t a l  d e t e c t e d  i n  s i g n i f i c a n t  c o n c e n t r a t i o n s .  The FY82 mean 
c o n c e n t r a t i o n  of  337 u g / l  and t h e  FY83 mean of  485 u g / l  compare s i m i l a r l y  
w i t h  t h e  321 u g / l  mean i r o n  c o n c e n t r a t i o n  i n  t h i s  s t u d y .  

For  complete  s i t e  by s i t e  chemical  d a t a  summaries, s e e  Appendix B,  f i g u r e s  3 
and 4 . .  For a  g raph  comparing n u t r i e n t  l e v e l s  a t  t h e  v a r i o u s  s t a t i o n s ,  s e e  
Appendix C, f i g u r e  9. 

To summarize, w a t e r  q u a l i t y  i n  t h e  s e c t i o n  of t h e  Peace  River  covered by t h i s  
r e p o r t  is c h a r a c t e r i z e d  by h i g h  n u t r i e n t  l e v e l s  ( e s p e c i a l l y  phospha te  and 
n i t r a t e )  r e s u l t i n g  i n  p e r i o d i c  a l g a e  blooms, g e n e r a l l y  s a t i s f a c t o r y  d i s s o l v e d  
oxygen, and area-normal m i n e r a l  c o n c e n t r a t i o n s .  A g r a d u a l  downstream 
r e d u c t i o n  i n  n u t r i e n t  l e v e l s  i n d i c a t e s  t h a t  p o l l u t i o n  s o u r c e s  i n  t h e  s t u d y  
a r e a  a r e  n o t  a s  i m p o r t a n t  a s  t h o s e  upst ream,  a l t h o u g h  t h e  l o c a l  phosphate  
load  i s  q u i t e  s i g n i f i c a n t  due t o  n a t u r a l l y  o c c u r i n g  phosphate  d e p o s i t s .  The 
r e c e i v i n g  e s t u a r y  o f  C h a r l o t t e  Harbor i s  a b l e  t o  a s s i m i l a t e  t h i s  n u t r i e n t  
load  because  of i t s  p r i s t i n e  n a t u r e  s o u t h  of  t h e  Pun ta  Gorda a r e a .  However, 
e x t e n s i v e  r e s i d e n t i a l  development p r e s s u r e s  cause  concern  f o r  t h e  f u t u r e  of  
t h i s  p r o d u c t i v e  e s t u a r i n e  sys tem.  
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i v  Horse Creek 

Horse  Creek h a s  been t h e  s u b j e c t  of  an  ongoing s t u d y  f o r  some t h r e e  y e a r s ,  
because  Amax C o r p o r a t i o n  c o n t r o l s  a  l a r g e  a r e a  i n  t h e  c r e e k ' s  wa te r shed  and 
p l a n s  t o  mine phosphate  t h e r e  i n  t h e  f u t u r e .  S i n c e  Horse  Creek is a  major  
t r i b u t a r y  o f  t h e  lower  Peace  River ,  t h e  r e p o r t  o f  t h e  f i s c a l  y e a r  1984 
f i n d i n g s  w i l l  be i n c l u d e d  i n  t h i s  s t u d y .  

Horse  Creek o r i g i n a t e s  n e a r  t h e  n o r t h e a s t  edge of  Manatee County and f lows 
g e n e r a l l y  southward through w e s t e r n  Hardee County and most of Desoto  County, 
e n t e r i n g  t h e  Peace  R i v e r  a p p r o x i m a t e l y  one mi le  n o r t h  of  t h e  S t a t e  Road 761 
b r i d g e .  I t  was sampled on 12/12/83 and 06/04/84 a t  s i x  l o c a t i o n s ,  and Brushy 
Creek,  a  t r i b u t a r y ,  was a l s o  sampled. The f o l l o w i n g  i s  a  l i s t  of  t h e s e  
s t a t i o n s .  

S t a t i o n  Number 

25020530 

Loca t  ion* 

Brushy Creek a t  S t a t e  Road 
64,  Hardee  County 

Horse  Creek a t  S t a t e  Road 
64,  Hardee County 

Horse  Creek a t  County Road 
663, Hardee County 

Horse  Creek a t  County Road 
665,  Hardee County 

Horse  Creek a t  S t a t e  Road 
70, Desoto  County 

Horse  Creek a t  S t a t e  Road 
72, Desoto County 

Horse  Creek s t  S t a t e  Road 
761, Desoto  County 

*See Appendix A f o r  s i t e  l o c a t i o n  map. 

Land u s e  i n  t h e  Horse Creek wa te r shed  is p r i m a r i l y  c a t t l e  r ange land  and 
c i t r u s  g r o v e s ,  w i t h  a  s c a t t e r i n g  of  o t h e r  s m a l l  a g r i c u l t u r a l  a c t i v i t i e s .  
Brushy Creek i s  s i m i l a r  b u t  w i t h  less i n t e n s i v e  usage.  Because of  n a t u r a l  
phosphate  d e p o s i t s  i n  t h e i r  stream beds ,  t h e s e  c r e e k s  a r e  h i g h  i n  t o t a l  
phosphate .  Brushy Creek e x h i b i t s  somewhat d e p r e s s e d  d i s s o l v e d  oxygen, low 
m i n e r a l s ,  and normal n i t r o g e n  l e v e l s .  

Disso lved  oxygen is a l s o  low a t  s t a t i o n  25020430 i n  Horse Creek. Th i s  p a r t  
o f  t h e  c r e e k ,  known a s  Goose Pond, is v e r y  swampy, and a  l a r g e  p lug  of  w a t e r  
h y a c i n t h s  e x i s t s  above t h e  sampl ing  s i t e .  T o t a l  phosphate ,  m i n e r a l s ,  and 
n i t r a t e  a r e  lower h e r e  than  t h e  o t h e r  s t a t i o n s ,  w h i l e  t o t a l  k j e l d a h l  n i t r o g e n  
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i s  somewhat h i g h e r .  

Downstream from Goose Pond, d i s s o l v e d  oxygen r e c o v e r s  q u i c k l y  and n u t r i e n t  
l e v e l s  i n c r e a s e .  M i n e r a l s ,  e s p e c i a l l y  s u l f a t e ,  a r e  a l s o  h i g h e r .  The lower 
t h r e e  s t a t i o n s  (25020423, 25020111, and 25020420) have s i m i l a r  v a l u e s  f o r  a l l  
pa ramete r s .  

For complete  d a t a  summaries, s e e  Appendix B, f i g u r e  5. For a g raph  o f  Horse  
Creek n u t r i e n t s ,  s e e  Appendix C, f i g u r e  10. 
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v  Peace River  T r i b u t a r i e s  

I n  a d d i t i o n  t o  Horse  Creek,  s e v e r a l  o t h e r  t r i b u t a r i e s  of  t h e  Peace  River  and 
of  n o r t h e a s t e r n  C h a r l o t t e  Harbor were  sampled. Below i s  a  l i s t  of  t h e s e  
s t a t i o n s .  

S t a t i o n  Number 

25020534 

Locat ion* 

C h a r l i e  Creek a t  S.R. 66  

25020005 C h a r l i e  Creek a t  U.S. 17 

25020406 Joshua  Creek a t  S.R. 31 

25020404 Joshua  Creek a t  U.S. 17 

25020433 P r a i r i e  Creek a t  S.R. 761 

S h e l l  Creek 

25020124 S h e l l  Creek ( B i o l o g i s t  Only) 

25020526 Elkam Waterway a t  H i l l s b o r o u g h  Ave 

25020473 Elkam Waterway a t  U.S. 41 

25010061 A l l i g a t o r  Creek, North  Fork 

25010008 A l l i g a t o r  Creek,  South  Fork 

250 1001 1  A l l i g a t o r  Creek,  ( B i o l o g i s t  Only) 

* S e e  Appendix A f o r  s i t e  l o c a t i o n  map. 

C h a r l i e  Creek was sampled i n  two l o c a t i o n s ,  a t  S t a t e  Road 66 and downstream 
a t  U.S. 17. The wa te r shed  a f f e c t i n g  t h e  upst ream s i t e  i s  p r i m a r i l y  r ange land  
w i t h  some c i t r u s  g roves .  Downstream toward U.S. 1 7  c i t r u s  g roves  become more 
numerous and e x t e n s i v e ,  b u t  t h e  pr imary use  i s  s t i l l  range land .  Due t o  t h e  
marshy n a t u r e  of  t h e  c r e e k  and i t s  t r i b u t a r i e s ,  t h e  w a t e r  is d a r k l y  c o l o r e d  
and low i n  d i s s o l v e d  oxygen. T o t a l  phosphate  i n c r e a s e s  between S.R. 66  (mean 
.38 m g / l )  and U.S. 17 (mean . 5 1  m g / l ) ,  p robab ly  due i n  p a r t  t o  i n c r e a s e d  
a g r i c u l t u r a l  a c t i v i t y .  T o t a l  n i t r o g e n  l e v e l s  a r e  s i m i l a r ,  w i t h  TKN v a l u e s  
h i g h e r  a t  S.R. 66 and n i t r a t e  h i g h e r  a t  U.S. 17. 

Joshua  Creek,  which j o i n s  t h e  Peace  River  s o u t h  of  Arcadia  was a l s o  sampled 
i n  two l o c a t i o n s ,  a t  S.R. 31 and a t  U.S. 17. Above t h e  S.R. 31 s t a t i o n ,  t h e  
s u r r o u n d i n g  a r e a  c o n s i s t s  of  r a n g e l a n d ,  s m a l l  c i t r u s  g r o v e s ,  and low d e n s i t y  
hous ing  developments .  Between S.R. 31 and U.S. 17,  t h e r e  is i n t e n s i v e  
a g r i c u l t u r a l  l and  use ,  p r i m a r i l y  c i t r u s  g roves .  Because of  t h i s  a c t i v i t y ,  
n u t r i e n t  l e v e l s ,  e s p e c i a l l y  n i t r o g e n ,  a r e  s i g n i f i c a n t l y  h i g h e r  a t  t h e  
downstream s t a t i o n .  . 
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S h e l l  Creek j o i n s  t h e  Peace River  f i v e  m i l e s  n o r t h e a s t  of Pun ta  Gorda, and i s  
t h e  p o t a b l e  w a t e r  s o u r c e  f o r  t h i s  c i t y .  Th i s  c r e e k  and i t s  major  t r i b u t a r y ,  
P r a i r i e  Creek,  d r a i n  a r e a s  p r i m a r i l y  used f o r  r ange land ,  w i t h  some c i t r u s  
g r o v e s ,  v e g e t a b l e  farms,  and low d e n s i t y  hous ing  developments.  Both c r e e k s  
have good w a t e r  q u a l i t y .  P r a i r i e  Creek h a s  somewhat h i g h e r  n i t r o g e n  l e v e l s  
due  t o  more i n t e n s i v e  a g r i c u l t u r a l  a c t i v i t i e s ,  w h i l e  S h e l l  Creek h a s  p e r i o d i c  
h i g h  c h l o r i d e  l e v e l s  because  of  t h e  i n f l u e n c e  of uncapped a r t e s i a n  w e l l s  used 
f o r  i r r i g a t i o n .  

The Elkam Waterway was chosen a s  r e p r e s e n t a t i v e  of many s i m i l a r  d r a i n a g e  
c a n a l s  t h a t  empty i n t o  t h e  upper C h a r l o t t e  Harbor - Peace River  c o n f l u e n c e  
from t h e  P o r t  C h a r l o t t e  a r e a .  The uppr  two- th i rds  of t h e  c a n a l  d r a i n s  an 
a r e a  w i t h  paved roads  and l o t s  p l a t t e d  f o r  development,  b u t  w i t h  few houses .  
Through t h e  lower o n e - t h i r d  of t h e  c a n a l  l e n g t h  toward U.S. 41 ,  t h e  a r e a  
becomes g r a d u a l l y  more developed.  A t  t h e  downstream sampl ing s i t e  j u s t  
n o r t h e a s t  of U.S. 41 t h e  s u r r o u n d i n g  a r e a  i s  h e a v i l y  u rban ized .  

Two s i t e s  were  sampled on t h i s  c a n a l .  S t a t i o n  25020473 i s  l o c a t e d  n e a r  t h e  
upst ream dead end of t h e  c a n a l ,  above any urban i n f l u e n c e .  The downstream 
s t a t i o n  25020473, l o c a t e d  i n  t h e  c e n t e r  o f  t h e  most u rban ized  p a r t  of  P o r t  
C h a r l o t t e .  I n  comparing t h e  two we f i n d  t h a t  m i n e r a l s  a r e  h i g h e r  a t  t h e  
upper s t a t i o n  ( p r o b a b l y  due t o  groundwater  i n f l u e n c e ) ,  n u t r i e n t  l e v e l s  a r e  
s i m i l a r ,  and f e c a l  c o l i f o r m  and 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  a r e  h i g h e r  a t  
t h e  lower  s t a t i o n .  

A l l i g a t o r  Creek f lows i n t o  C h a r l o t t e  Harbor j u s t  s o u t h  of  Pun ta  Gorda. It 
was sampled i n  i t s  two main b ranches ,  t h e  North  and South  Forks .  The North 
Fork d r a i n s  s p a r s e l y  developed a r e a s  j u s t  e a s t  of  Pun ta  Gorda, and i s  
c h a n n e l i z e d  a t  t h e  sample s i t e .  The Sou th  Fork d r a i n s  c a t t l e  r ange land  and 
c i t r u s  groves .  

The North  Fork was found t o  have d e p r e s s e d  oxygen l e v e l s  (mean 2.8 m g l l )  and 
r e l a t i v e l y  low n u t r i e n t  l e v e l s .  The South  Fork h a s  a  l e s s  s e v e r e  d i s s o l v e d  
oxygen problem (mean 4.1 m g l l )  and s l i g h t l y  h i g h e r  n u t r i e n t  c o n c e n t r a t i o n s .  

Meta l s  a n a l y s e s  were  performed on samples  from Joshua  Creek (25020005) and 
t h e  Elkam Waterway (25020473).  I r o n  was found i n  c o n c e n t r a t i o n s  s i m i l a r  t o  
o t h e r  a r e a  s t r e a m s ,  w h i l e  o t h e r  m e t a l s  c o n c e n t r a t i o n s  were  low. 

Complete summaries of  chemical  d a t a  a r e  found i n  Appendix B, f i g u r e s  6 and 7. 
A graph of  t r i b u t a r y  n u t r i e n t  l e v e l s  i s  i n  Appendix C,  f i g u r e  11. 

G e n e r a l l y ,  t h e  wa te r  q u a l i t y  of  t h e s e  t r i b u t a r i e s  is f a i r l y  good, t h e  most 
s i g n i f i c a n t  problems b e i n g  h i g h  n i t r o g e n  i n  J o s h u a  Creek and low d i s s o l v e d  
oxygen i n  A l l i g a t o r  Creek. However, f u t u r e  development and planned phosphate  
mining r a i s e s  concerns  f o r  t h e  we l l -be ing  o f  t h e  lower Peace  R i v e r  and 
C h a r l o t t e  Harbor.  
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I V .  BIOLOGY 

i Methods 

The Department h a s  proposed t h a t  q u a l i t a t i v e  c o l l e c t i n g  be t h e  method 
employed t o  sample f r e s h w a t e r  b e n t h i c  m a c r o i n v e r t e b r a t e s  f o r  t h e  Basin  
Assessment program. The reason  f o r  t h i s  i s  t h a t  q u a l i t a t i v e  sampl ing  ( a s  
opposed t o  q u a n t i t a t i v e  sampl ing ,  e i t h e r  n a t u r a l  o r  a r t i f i c i a l  s u b s t r a t e s )  i s  
c o n s i d e r e d  t o  be  a c o s t - e f f i c i e n t  t e c h n i q u e ,  p r i m a r i l y  because  ( 1 )  a  g r e a t  
amount o f  t ime  is saved i n  sample p r o c e s s i n g  ( s o r t i n g ) ,  and ( 2 )  m u l t i p l e  
h a b i t a t s  can  be sampled e f f e c t i v e l y  a t  t h e  same t ime.  The u n d e r l y i n g  
assumpt ion i s  t h a t  t h e  q u a l i t a t i v e  method w i l l  be a t  l e a s t  comparable t o  t h e  
q u a n t i t a t i v e  method i n  terms of  i t s  a b i l i t y  t o  d e t e c t  changes i n  t h e  
i n v e r t e b r a t e  fauna due t o  changes i n  w a t e r  q u a l i t y .  

Q u a l i t a t i v e  sampl ing was employed i n  o u r  b i o l o g i c a l  a s sessment  of t h e  lower 
Peace  RiverfMyakka R i v e r  w a t e r s h e d ,  conducted October  1983 th rough  September 
1984. However, i t  was no t  presumed a  p r i o r i  t h a t  t h e  method would y i e l d  d a t a  
u s e f u l  f o r  t h e i r  i n t e n d e d  purpose;  t F e r e f o r e ,  our  program was des igned  i n  
such  a  way t o  a i d  i n  e v a l u a t i n g  i t s  e f f i c a c y .  

Pe rhaps  t h e  g r e a t e s t  advan tage  o f  q u a n t i t a t i v e  sampl ing ,  a s i d e  from q u a n t i t a -  
t i v e  e s t i m a t e s  of  community s t r u c t u r e ,  i s  t h e  s t a n d a r d i z a t i o n  of sampl ing 
d e v i c e ,  sample u n i t  s i z e ,  and s u b s t r a t e  type .  I t  i s  t h i s  s t a n d a r d i z a t i o n  
t h a t  makes t h e  method s o  amenable t o  compar isons  of  samples  t aken  through 
t i m e  o r  space .  For t h a t  r e a s o n ,  w e  a t t e m p t e d  t o  s t a n d a r d i z e ,  t o  t h e  maximum 
e x t e n t  p o s s i b l e ,  t h o s e  pa ramete r s  of  t h e  q u a l i t a t i v e  method known t o  
i n f l u e n c e  t h e  number o f  t a x a  c o l l e c t e d :  

( 1 )  Gear - A s t a n d a r d  D-frame a q u a t i c  d i p  n e t ,  mesh s i z e  a p p r o x i m a t e l y  900 
urn, was t h e  p r i n c i p a l  c o l l e c t i n g  method, a l t h o u g h  r a r e l y  a  ponar  g r a b  
a n d / o r  350 um s i e v e  were  a l s o  used.  The n e t  was worked v i g o r o u s l y  
i n t o  t h e  sed iment  and v e g e t a t i o n  of  a l l  h a b i t a t s  and w a t e r  t y p e s  
( r u n s ,  r i f f l e s ,  p o o l s ,  l i t t o r a l ,  e t c . )  i n  t h e  s t u d y  s e c t i o n .  Net 
c o n t e n t s  were  dumped unceremoniously  i n t o  sha l low,  w h i t e  enamel pans 
and picked th rough  w i t h  f o r c e p s  and eyedroppers  u n t i l  no  new s p e c i e s  
were  found. I n  a d d i t i o n ,  l a r g e  s u b s t r a t e  components ( e .g . ,  r o c k s ,  
l o g s ,  b o a r d s ,  b o t t l e s ,  c a n s ,  palm f r o n d s ,  h y a c i n t h ,  a l g a e  clumps) were 
c a r e f u l l y  examined i n d i v i d u a l l y .  Organisms were  f i e l d - p r e s e r v e d  i n  
80% e t h a n o l .  Undoubtedley,  t h e  u s e  of  a d d i t i o n a l  t y p e s  of  g e a r  ( e . g . ,  
a r t i f i c i a l  s u b s t r a t e s ,  d r i f t  n e t s )  would c o l l e c t  a d d i t i o n a l  t a x a ;  
however, t i m e  c o n s t r a i n t s  p rec luded  t h e i r  use. 

( 2 )  S t a t i o n  - B i o l o g i c a l  a s sessments  were  conducted a t  14 s t a t i o n s ;  2  on 
t h e  Myakka R i v e r ,  4  on t h e  lower Peace  R i v e r ,  and 8 on Peace  River  
t r i b u t a r i e s .  The numer ica l  d e s i g n a t o r s  f o r  t h e s e  s t a t i o n s  can be 
found i n  Tab le  D-1, and t h e i r  l o c a t i o n s  a r e  i n d i c a t e d  p r e c i s e l y  on t h e  
a t t a c h e d  coun ty  maps (Appendix A). C r i t e r i a  f o r  s t a t i o n  s e l e c t i o n  
were  ( 1 )  o b t a i n  coverage  of t h e  wa te r shed ,  and ( 2 )  avo id  mixing 
zones. I n  g e n e r a l ,  each s t a t i o n  comprised a  65m s t r e t c h  of  s t r eam.  
S t a t i o n  photographs  a r e  on f i l e  a t  t h i s  o f f i c e .  H i s t o r i c a l  benthos  
d a t a  e x i s t  f o r  t h e  f o l l o w i n g  s t a t i o n s :  25010011, 25020004, 25020005, 
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25020111, 25020124, 25020404 ( a t  nea rby  25020524), 25020428, 25020459, 
and 25030403. 

( 3 )  Time s p e n t  - Two o r  t h r e e  b i o l o g i s t s  sampled t h e  s t u d y  s e c t i o n  
s i m u l t a n e o u s l y  and,  on a v e r a g e ,  2.8 manhours were  s p e n t  a t  each 
s t a t i o n t ( n = 5 6 ,  r a n g e  2-4.5). Th i s  seemed s u f f i c i e n t  t i m e  t o  sample  
a l l  h a b i t a t s  a d e q u a t e l y  w i t h  t h e  g e a r  used,  and t o  r each  asympto te  o f  
t h e  s p e c i e s  accumula t ion  c u r v e  (10-20 minu tes  would e l a p s e  between 
a d d i t i o n  of  s p e c i e s ) .  

Pa ramete r s  n o t  s t a n d a r d i z e d  t h a t  cou ld  a f f e c t  t h e  number of  t a x a  c o l l e c t e d  i n  
a  q u a l i t a t i v e  sample were  d a t e  of  sampl ing  and s t a t i o n  h a b i t a t  d i v e r s i t y .  
Although h a b i t a t  d i v e r s i t y  cou ld  n o t  be s t a n d a r d i z e d  among s t a t i o n s ,  i t  was 
q u a n t i f i e d  i n  t h e  f o l l o w i n g  manner: A s t r e a m  q u a l i t a t i v e  c h e c k l i s t  ( F i g u r e  
D-1) was completed a t  t h e  t ime  each  sample was c o l l e c t e d .  One p o i n t  was 
a s s i g n e d  t o  each "Flotsam" and " S u b s t r a t e "  t y p e  ( c o n s i d e r e d  m i c r o h a b i t a t s ) ,  
and 2  p o i n t s  were a s s i g n e d  t o  each "Water Type" ( c o n s i d e r e d  h a b i t a t s ) .  For 
each s t a t i o n  on each  sample d a t e ,  t h e  a p p l i c a b l e  p o i n t s  were  summed, and t h e  
t o t a l  v a l u e  was recorded  a s  a  c r u d e  q u a n t i f i c a t i o n  of  h a b i t a t  d i v e r s i t y .  
Dur ing t h i s  s t u d y ,  s t a t i o n  v a l u e s  ranged from 8  ( s t a t i o n  25020004) t o  28  
(25010011, 25020404). 

A l l  specimens  were  i d e n t i f i e d  t o  t h e  lowes t  p o s s i b l e  taxonomic l e v e l  ( u s u a l l y  
s p e c i e s ) .  Q u a l i t a t i v e  samples  were  ana lyzed  i n  terms of  t o t a l  t a x a  ( s p e c i e s  
r i c h n e s s )  and t h e  F l o r i d a  B i o t i c  Index (FBI)  of  1977 - s l i g h t l y  modi f i ed  t o  
r e f l e c t  changes i n  taxonomic nomenc la tu re  ( T a b l e  D-2). I n d i v i d u a l  sample 
a n a l y s e s  a r e  on f i l e  a t  t h i s  o f f i c e  and i n  T a l l a h a s s e e .  
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i i  R e s u l t s  and D i s c u s s i o n  

341 b e n t h i c  m a c r o i n v e r t e b r a t e  t a x a  were  c o l l e c t e d  d u r i n g  t h e  s t u d y  ( T a b l e  
D-3), of  which 64  were  F l o r i d a  Index organisms ( t o t a l  p o i n t s  = 100).  Except 
f o r  s t o n e f l i e s ,  which do n o t  occur  i n  t h i s  d i s t r i c t  f o r  r e a s o n s  u n r e l a t e d  t o  
w a t e r  q u a l i t y ,  r e p r e s e n t a t i v e s  of  a l l  ma jo r  o r d e r s  of  a q u a t i c  i n s e c t s  were  
c o l l e c t e d ,  a s  w e l l  a s  p l a n a r i a n s ,  nematomorphs, nemer teans ,  a n n e l i d s ,  
i sopods ,  amphipods, decapods,  b r a n c h i u r a n s ,  mysidaceans ,  h y d r a c a r i  and 
m o l l u s c s .  The most d i v e r s e  i n s e c t  o r d e r s  were D i p t e r a  (107 t a x a ) ,  C o l e o p t e r a  
(531 ,  Odonata (311 ,  Hemiptera ( 2 1 ) ,  T r i c h o p t e r a  ( 2 0 1 ,  and Ephemeroptera ( 1 8 ) .  
The d i p t e r a n  fami ly  Chironomidae c o n t a i n e d  t h e  g r e a t e s t  number of t a x a  (77). 
The good r e p r e s e n t a t i o n  o f  F l o r i d a  Index organisms among t h e  m a y f l i e s ,  
d r a g o n f l i e s ,  d a m s e l f l i e s ,  c a d d i s f l i e s  and midges i n d i c a t e s  t h a t  o v e r a l l  w a t e r  
q u a l i t y  i n  t h e  lower Peace  R i v e r  Bas in  and Myakka R i v e r  Bas in  i s  good a t  t h e  
p r e s e n t  t ime.  

The e n t i r e  r a n g e  o f  temporal  and s p a t i a l  d i s t r i b u t i o n s  was encoun te red  ( T a b l e  
D-3): some organisms were  found a t  e v e r y  s t a t i o n  ( 1 5  o r  4 % )  o r  i n  e v e r y  
q u a r t e r  (128  o r  3 8 % ) ,  whereas o t h e r s  were  found a t  o n l y  one s t a t i o n  ( 8 2  o r  
24%) o r  o n l y  one  q u a r t e r .  The 15 s p e c i e s  found a t  e v e r y  s t a t i o n  were  a l s o  
p r e s e n t  i n  e v e r y  q u a r t e r  and c e r t a i n l y  must be c o n s i d e r e d  u b i q u i t o u s  w i t h i n  
t h e  lower  Peace  ~ i v e r / M y a k k a  R i v e r  b a s i n ;  t h e y  a r e :  

L imnodr i lus  h o f f m e i s t e r i ,  worm 
H y a l e l l a  a z t e c a ,  amphipod 
Palaemonetes  pa ludosus ,  prawn 
Caenis  d i m i n u t a ,  mayf ly  
Cen t rop t i lum v i r i d o c u l a r i s ,  mayf ly  
Argia s e d u l a ,  d a m s e l f l y  
Enallagma cardenium, d a m s e l f l y  
Nectopsyche e x q u i s i t a ,  c a d d i s f l y  
Dineu tus  s e r r u l a t u s ,  b e e t l e  
Dubi raph ia  q u a d r i n o t a t a ,  b e e t l e  
Cryptochironomus f u l v u s ,  t r u e  midge 
P a r a l a u t e r b o r n i e l l a  n i g r o h a l t e r a l i s ,  t r u e  midge 
Polypedi lum h a l t e r a l e ,  t r u e  midge 
T a n y t a r s u s  sp .  I - C a n t r e l l ,  t r u e  midge 
C o r b i c u l a  f luminea ,  A s i a t i c  clam ( e x o t i c )  

In  terms o f  t o t a l  t a x a ,  t h e r e  was no  ev idence  f o r  a  q u a r t e r l y  ( s e a s o n a l )  
p r e f e r e n c e .  Of t h e  t o t a l  number of r e c o r d s  c o l l e c t e d  (one  r e c o r d  i s  a  
s p e c i f i c  taxon c o l l e c t e d  on a  s p e c i f i c  d a t e  a t  a  s p e c i f i c  s t a t i o n ;  i n  o t h e r  
words,  t h e  t o t a l  number of  e n t r i e s  i n  Tab le  D-3 i s  3009) ,  26% o c c u r r e d  i n  
J a n u a r y  - March, 26% i n  A p r i l  - J u n e ,  24% i n  J u l y  - September,  and 24% i n  
October  - December. The same was t r u e  f o r  most of  t h e  v a r i o u s  groups  of 
m a c r o i n v e r t e b r a t e s  ( T a b l e  D-4), a l t h o u g h  d a m s e l f l i e s  ( Z y g o p t e r a )  and o r t h o -  
c l a d i i n e  midges were  under - represen ted  i n  J u l y  - September,  and t anypod ine  
midges and " o t h e r  D i p t e r a "  were  under - represen ted  i n  Oc tober  - December. 
I n d i v i d u a l  s p e c i e s  d i s p l a y e d  v a r i o u s  p a t t e r n s .  For example, 13 r e c o r d s  e x i s t  
f o r  B a e t i s  pygmaeus, none of  which o c c u r s  i n  J u l y  - September. Where few 
r e c o r d s  e x i s t  f o r  a  s p e c i e s  i t  i s  d i f f i c u l t  t o  a s c e r t a i n  whether  t h e  organism 
is s e a s o n a l l y  r e s t r i c t e d ,  r a r e  o r  uncommon, o r  both.  834 r e c o r d s  were 
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t a b u l a t e d  f o r  F l o r i d a  B i o t i c  Index o rgan i sms ,  and were d i s t r i b u t e d  a s  
f o l l o w s :  233 (28%)  i n  J a n u a r y  - March, 213 ( 2 6 % )  i n  A p r i l  - J u n e ,  192 ( 2 3 % )  
i n  J u l y  - September,  and 196 (23%)  i n  October  - December. 

On a v e r a g e  (n=4) ,  among s t a t i o n s ,  s p e c i e s  r i c h n e s s  ranged from 30 t a x a  a t  
s t a t i o n  25020002 on t h e  lower Peace  R i v e r  t o  84 on t h e  upper Myakka River  
(25030009) ( T a b l e  D-5). The average  FBI ranged from 8.5 on t h e  lower  Peace 
River  (25020002) t o  32.5 on t h e  upper Myakka River  (25030009) and Horse  Creek 
(25020428).  The most  d i v e r s e  (105 t a x a ,  5 4  FBI) and l e a s t  d i v e r s e  ( 2 2  t a x a ,  
2  FBI) i n d i v i d u a l  samples a l s o  o c c u r r e d  a t  s t a t i o n s  25030009 and 25020002, 
r e s p e c t i v e l y .  Values  were  a l s o  lower a t  t h e  P r a i r i e  Creek s t a t i o n  and i n  t h e  
Myakka River  a t  s t a t i o n  25030403. The range  i n  r i c h n e s s  and FBI v a l u e s  i s  
a t t r i b u t e d  more t o  d i f f e r e n c e s  i n  h a b i t a t  d i v e r s i t y  t h a n  t o  d i f f e r e n c e s  i n  
w a t e r  q u a l i t y .  The two s t a t i o n s  ment ioned above t h a t  had h i g h  taxonomic 
r i c h n e s s  were  a l s o  c h a r a c t e r i z e d  by r e l a t i v e l y  h i g h  h a b i t a t  d i v e r s i t y  v a l u e s  
( T a b l e  D-1) and submerged v e g e t a t i o n ,  whereas  s t a t i o n  25020002 was 
d e p a u p e r a t e  i n  both .  

The p o s i t i v e  r e l a t i o n s h i p s  between h a b i t a t  d i v e r s i t y  and t o t a l  t a x a ,  and 
t o t a l  t a x a  and t h e  FBI a r e  i l l u s t r a t e d  i n  F i g u r e  D-2. These r e l a t i o n s h i p s  
a r e  n o t  s u r p r i s i n g ,  b u t  do i l l u s t r a t e  ( 1 )  t h e  amount of  i n f o r m a t i o n  ga ined  
from a  s t a t i o n  is maximized when h a b i t a t  d i v e r s i t y  i s  h i g h ;  t h e r e f o r e  h a b i t a t  
d i v e r s i t y  shou ld  be an impor tan t  c r i t e r i o n  f o r  s e l e c t i n g  sampl ing  s t a t i o n s  
w i t h i n  t h e  r i v e r  segment of  i n t e r e s t ,  ( 2 )  t h e  impor tance  of  c o n s i d e r i n g ,  and 
i d e a l l y  q u a n t i f y i n g ,  h a b i t a t  d i v e r s i t y  when comparing r e s u l t s  between 
s t a t i o n s ,  and ( 3 )  t h e  need t o  s e t  s p a t i a l  l i m i t s  f o r  a  s t a t i o n ,  and t o  
sample t h e  same s t a t i o n  u s i n g  t h e  same t e c h n i q u e s  when t h e  b a s i n  assessment  
i s  r e p e a t e d .  The above p o i n t s  become more i m p o r t a n t  when q u a l i t a t i v e  
sampl ing  i s  t h e  on ly  b i o l o g i c a l  method b e i n g  employed t o  d e t e c t  and a s s e s s  
changes i n  w a t e r  q u a l i t y .  I n t e r e s t i n g l y ,  FBI v a l u e s  were  r e l a t i v e l y  h i g h  a t  
C h a r l i e  Creek and i n  t h e  Peace  River  a t  s t a t i o n  25020004, d e s p i t e  low h a b i t a t  
d i v e r s i t y .  

I n d i v i d u a l  s t a t i o n  v a l u e s  ( t o t a l  t a x a  and FBI) were  g e n e r a l l y  h i g h e r  i n  
J a n u a r y  th rough  March and A p r i l  through J u n e  ( T a b l e  D-51, a s  were  t h e  
q u a r t e r l y  d i s t r i b u t i o n  of  r e c o r d s  f o r  t h e  major  m a c r o i n v e r t e b r a t e  groups  
( T a b l e  D-4). However, d i f f e r e n c e s  among q u a r t e r s  were  n o t  g r e a t ,  and i t  i s  
p o s s i b l e  t h a t  b i a n n u a l  sampl ing would g e n e r a t e  c o n c l u s i o n s  r e g a r d i n g  w a t e r  
q u a l i t y  n o t  much, i f  any,  d i f f e r e n t  from t h o s e  based on q u a r t e r l y  sampl ing.  

Even though a l l  s t a t i o n s  a r e  sampled d u r i n g  t h e  same q u a r t e r ,  many weeks can 
s e p a r a t e  sample d a t e s .  T h e r e f o r e ,  s h o r t  term e p i s o d i c  f a c t o r s  such a s  s t o r m  
e v e n t s  and n a t u r a l  p o p u l a t i o n  f l u c t u a t i o n s  could  a f f e c t  c o l l e c t i o n  r e s u l t s  
and i n f l u e n c e  i n t e r s t a t i o n  compar isons .  For  example, h i g h  w a t e r  i n  December 
1983 probably  depressed  t o t a l  t a x a  v a l u e s  a t  s t a t i o n s  sampled i n  t h a t  month, 
a s  w e l l  a s  25030403 i n  A p r i l  and 25020124 i n  May. I n  J u n e  1983 a l l  t h e  Peace  
River  s t a t i o n s  had low w a t e r  and a  heavy bloom of  M i c r o c y s t i s  which l i t e r a l l y  
t u r n e d  t h e  w a t e r  g reen .  I t  is n o t  known what e f f e c t ,  i f  any,  t h i s  had on t h e  
i n v e r t e b r a t e  fauna.  

Some organisms d e f i n i t e l y  appeared t o  be r e s t r i c t e d  t o  o n l y  one s t a t i o n  o r  
group o f  s t a t i o n s .  For example, t h e  e x o t i c  s n a i l  Melanoides  t u b e r c u l a t a  was 
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found on ly  i n  A l l i g a t o r  Creek and was p r e s e n t  throughout  t h e  y e a r  ( T a b l e  
D-3). Among t h e  m a y f l i e s ,  E u r y l o p h e l l a  t r i l i n e a t a  was found o n l y  i n  upper 
Horse Creek, C e n t r o p t i l u m  - h o b b s i  was c o l l e c t e d  o n l y  from C h a r l i e  Creek and 
S h e l l  Creek,  and Hexagenia munda e l e g a n s  was p r e s e n t  i n  t h e  Myakka R i v e r  and 
some Peace  River  t r i b u t a r i e s  bu t  n o t  i n  t h e  Peace  R i v e r  i t s e l f .  Tab le  D-3 
c o n t a i n s  much d a t a  and t h e  r e a d e r  i s  r e f e r r e d  t h e r e  f o r  i n f o r m a t i o n  on o t h e r  
t a x a .  A s  p r e v i o u s l y  s t a t e d ,  where t h e r e  a r e  few r e c o r d s  f o r  a  s p e c i e s ,  i t  i s  
d i f f i c u l t  t o  t e l l  whether  t h e  s p e c i e s  is i n  f a c t  s p a t i a l l y  r e s t r i c t e d  o r  
s imply  r a r e  i n  occurence.  

The p r e s e n c e  of  Exosphaeroma s p . ,  Sphaeroma t e r e b r a n s ,  Corophium lou i s i anum,  
Taphromysis bowmani, Gammarus s p . ,  and N e r i t i n a  r e c l i v a t a  i n  t h e  lower 
r e a c h e s  of  t h e  Mvakka (25030403) and Peace  (25020002) R i v e r s  i n d i c a t e s  some 
t i d a l  i n f l u e n c e ,  a t  l e a s t  d u r i n g  t h e  d r y  season .  

The b l u e  c r a b  C a l l i n e c t e s  s a p i d u s  ( n o t  l i s t e d  i n  Tab le  D-3) was observed 
a l i v e  a t  s t a t i o n  25020404 i n  September,  and dead a t  s t a t i o n s  25020002 and 
25020459 i n  December. 
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iii  Summary, and F u r t h e r  Comments on Method 

I n  summary, t h e  Myakka R i v e r  Bas in  and lower Peace  R i v e r  Basin  have g e n e r a l l y  
good w a t e r  q u a l i t y  based on t o t a l  t a x a  and t h e  FBI. No s e r i o u s  t r o u b l e  s p o t s  
were  e v i d e n t  based on t h e  s t a t i o n s  sampled. The FBI was h i g h e s t  on t h e  upper 
Myakka R i v e r ,  upper  Horse Creek,  and C h a r l i e  Creek due t o  good w a t e r  q u a l i t y  
and h a b i t a t  d i v e r s i t y .  The FBI was lowes t  on t h e  lower Peace  River ,  lower 
Myakka River ,  and P r a i r i e  Creek bu t  t h i s  p robab ly  r e f l e c t s  reduced h a b i t a t  
d i v e r s i t y  r a t h e r  t h a n  degraded w a t e r  q u a l i t y .  However, t h e  a l g a e  bloom no ted  
i n  t h e  lower Peace  River  i n  J u n e  is c a u s e  f o r  concern .  T h i s  i s  no t  c o n s i d e r -  
e d  t o  be  a  n a t u r a l l y  o c c u r r i n g  e v e n t ,  and may be  r e l a t e d  t o  t h e  d i s c h a r g e  of  
w a t e r  from Lake Hancock n e a r  t h e  r i v e r ' s  headwate r s ,  and e x t e n s i v e  
a g r i c u l t u r a l  uses  o f  t h e  s u r r o u n d i n g  wa te r shed .  D i f f e r e n c e s  among q u a r t e r s  
were  s l i g h t ,  bu t  v a l u e s  d i d  t end  t o  be  h i g h e r  i n  J a n u a r y  through March ( a  
p e r i o d  of  lower  w a t e r  l e v e l s ,  c o o l e r  t e m p e r a t u r e s  and h i g h e r  d i s s o l v e d  
oxygen).  

I m p o r t a n t l y ,  i t  does  appear  t h a t  t h e  q u a l i t a t i v e  method p rov ided  s u f f i c i e n t  
i n f o r m a t i o n  f o r  a  p r e l i m i n a r y  c l a s s i f i c a t i o n  of  t h e  b e n t h i c  m a c r o i n v e r t e b r a t e  
communities of  t h e  s t r e a m s  i n  t h i s  s t u d y .  What is more d i f f i c u l t  t o  
e s t a b l i s h  i s  whether  d i f f e r e n c e s  i n  v a l u e s  r e f l e c t  v a r i a t i o n  due  t o  w a t e r  
q u a l i t y ,  o r  v a r i a t i o n  due t o  d i f f e r e n c e s  i n  h a b i t a t  d i v e r s i t y  o r  mere ly  
d i f f e r i n g  d e g r e e s  o f  d i f f i c u l t y  i n  c a t c h i n g  each  taxon under  v a r i a b l e  ( e .g . ,  
f l o o d )  c o n d i t i o n s .  

Our u s e  of  a  q u a l i t a t i v e  c h e c k l i s t  t o  a i d  i n  q u a n t i f y i n g  h a b i t a t  d i v e r s i t y  
was an  a t t e m p t  t o  i n c r e a s e  t h e  p r e c i s i o n  of  t h e  q u a l i t a t i v e  method. I t  
appeared t o  work a d e q u a t e l y ,  a l t h o u g h  i n  f u t u r e  b a s i n  a s s e s s m e n t s  t h e  
f o l l o w i n g  changes a r e  recommended: ( 1 )  i n c l u d e  a  c a t e g o r y  t o  r a t e  t h e  
abundance and d i v e r s i t y  o f  submerged v e g e t a t i o n ,  and (2) avo id  e x t e n d i n g  
sampl ing  t o o  f a r  i n t o  t h e  mouths of  t r i b u t a r i e s ,  d i t c h e s ,  swa les  o r  even 
backwate r s  where w a t e r  q u a l i t y  may no t  r e f l e c t  t h a t  p r e s e n t  i n  t h e  s u b j e c t  
s t ream.  

L a s t l y ,  I s t r o n g l y  s u g g e s t  t h a t  t h e  F l o r i d a  B i o t i c  Index be updated.  I t  i s  
e i g h t  y e a r s  o l d  and c o n s i d e r a b l e  new i n f o r m a t i o n  exists r e g a r d i n g  t h e  
e c o l o g i c a l  r equ i rements  of  v a r i o u s  b e n t h i c  m a c r o i n v e r t e b r a t e s .  C e r t a i n l y ,  
one  of  t h e  most  v a l u a b l e  pa ramete r s  p rov ided  by q u a l i t a t i v e  sampl ing  i s  t h e  
F l o r i d a  B i o t i c  Index.  
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V .  CONCLUSION 

To b r i e f l y  summarize, t h e  w a t e r s  of  t h e  lower Peace  River  Bas in  a r e  g e n e r a l l y  
o f  good q u a l i t y ,  a t  t h e  p r e s e n t  t ime.  There  a r e  however, v a r i a t i o n s  w i t h i n  
t h a t  range.  

The w a t e r s  of  t h e  upper Myakka f o r  i n s t a n c e  a r e  c u r r e n t l y  q u i t e  p r i s t i n e  
w h i l e  some a r e a s  such a s  lower  C h a r l i e  Creek and Joshua  Creek show s i g n s  of  
t h e  i n f l u e n c e  of  man. Where t h i s  o c c u r s  t h e  e f f e c t s  a r e  u s u a l l y  from 
a g r i c u l t u r a l  p u r s u i t s  such  a s  r u n o f f  from g r a z i n g  p a s t u r e s  o r  from smal l  
urban a r e a s  and show up a s  a  s l i g h t l y  i n c r e a s e d  n u t r i e n t  load.  There  is 
l i t t l e ,  i f  any i n d u s t r i a l  p o l l u t i o n .  

The lower Peace River  Bas in  does  however l i e  j u s t  t o  t h e  s o u t h  of an  a r e a  
c o n t a i n i n g  e x t e n s i v e  n a t u r a l  phospha te  d e p o s i t s ,  and t h e r e f o r e  phosphate  
c o n c e n t r a t i o n s  a r e  h i g h e r  than normal i n  most of t h e  r i v e r s  and major  
t r i b u t a r i e s ;  such a s  t h e  Peace  R i v e r ,  t h e  Myakka R i v e r  and Horse  Creek. 

The Peace  River  t o  t h e  n o r t h  i s  a l s o  t h e  r e c i p i e n t  of  u rban ,  domes t i c  and 
phospha te  w a s t e s  which, a l t h o u g h  c o n s i d e r a b l y  d imin i shed  by t h e  t ime  i t  
r e a c h e s  C h a r l o t t e  Harbor,  i s  s t i l l  e v i d e n t .  P e r i o d i c  s p r i n g  and summer Alga l  
blooms i n  t h e  r i v e r  a r e  p robab ly  t h e  r e s u l t  o f  t h e s e  h i g h  n u t r i e n t  
c o n c e n t r a t i o n s  and r e l e a s e s  from t h e  headwate r s  a t  Lake Hancock. 

The Myakka R i v e r  and Horse  Creek a r e  a s  y e t  untouched by phospha te  min ing  b u t  
w i l l  p robab ly  n o t  remain s o  f o r  v e r y  long.  The p o t e n t i a l  f o r  p o l l u t i o n  of  
t h e s e  s t r e a m s  e x i s t s  when phosphate  min ing  o c c u r s .  The min ing  i s  a l r e a d y  
planned f o r  some t ime  i n  t h e  f u t u r e .  

The o t h e r  t h r e a t  t o  t h e  b a s i n  is from r a p i d  u r b a n i z a t i o n  of  t h e  s u r r o u n d i n g  
c o u n t i e s ,  which a r e  some of  t h e  f a s t e s t  growing,  popu la t ion-wise ,  i n  t h e  
S t a t e ;  p a r t i c u l a r l y  i n  t h e  P o r t  C h a r l o t t e  - Punta  Gorda a r e a .  

The Peace  River  and i t s  t r i b u t a r i e s  a r e  a l s o  t h e  p o t a b l e  w a t e r  s o u r c e  f o r  
much of t h i s  urban a r e a .  It i s  e s s e n t i a l  t h a t  we m a i n t a i n  t h e  q u a l i t y  of  
t h i s  v i t a l  r e s o u r c e .  
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STATION 

25030011 

CHEMICAL DATA SUMMARY 
Myakka River S t a t i o n s  FY-84 

- 

MAX 
M I N  
MEAN 

MAX 
M I N  
MEAN 

MAX 
M I N  
MEAN 

MAX 
M I N  
MEAN181 

MAX 
M I N  
MEAN 

MAX 
M I N  
MEAN510 - 
MAX 
M I N  
MEAN 

F igure  1. 

< 6 K. - Actual  Value Known t o  be Less Than 
B - Approximate Value 

COND 
umhos 
/ cm 

185 
80 

136 

200 
95 

149 

230 
120 
180 

340 
110 

9000 
175 
2401 

900 
190 

3100" 
8000 
16875 

pH 

7.0 
6.4 
6.7 

7.0 
6.6 
6.8 

7.4 
6.8 
7.0 

7.4 
6.5 
6.9 

7.6 
6.9 
7.2 

7.7 
7.0 
7.4 

8.0 
7.6 
7.8 

TEMP 
"C 

30.0 
15.0 
22.8 

29.0 
13.0 
22.4 

31.0 
13.0 
22.3 

29.0 
13.0 
22.4 

30.0 
14.5 
23.1 

28.0 
14.5 
22.6 

29.5 
14.0 
23.1 

D.O. 
mg/l 

6.8 
3.8 
5.2 

8.2 
3.5 
4.8 

7.8 
6.0 
6.6 

8.6 
5.0 
6.2 

8.6 
4.4 
6.4 

8.8 
5.0 
6.7 

9.4 
5.1 
7.3 

TURB 
NTU 

1.0 
0.6 
0.8 

2.4 
1.3 
1.8 

1 .7  
1.4 
1.5 

2.4 
1.2 
1.7 

4.5 
1 .3  
2.6 

5.4 
2.1 
3.6 

3.0 
1 .8  
2.4 

LABpH 

6.8 
6.4 
6.6 

6.8 
6.5 
6.6 

7.2 
6.8 
7.0 

7.2 
6.7 
7.0 

7.8 
7.0 
7.4 

7.8 
7.3 
7.5 

8.1 
7.7 
7.9 

COLOR 
pt-co 

160 
120 
150 

200 
160 
170 

200 
60 

140 

200 
80 

140 

160 
80 

130 

200 
80 

150 

120 
50 
82 

SO4 
mg/l 

50.2 
18.4 
29.9 

44.8 
23.0 
33.4 

7.7 
22.0 
37.9 

56.0 
22.6 
31.2 

---- 
---- 
---- 

84.3 
28.0 
51.5 

---- 
---- 
---- 

F 
mg/l 

.25 
K.17 
K.17 

.26 
K.17 
K.17 

.26 

.19 

.23 

.25 

---- 
---- 
---- 

.32 

---- 
---- 
---- 

C1 
mg/l 

14.4 
8.3 

10.1 

15.4 
8.8 

11.5 

16.3 
12.7 
14.2 

16.6 
K.1710.6 
K.1713.4 

---- 
---- 
---- 

93.1 
. 2 4 2 7 . 4  

0 .2847 .3  

---- 
---- 
---- 

T-PC4 
mg/l 

b 

.85 

.34 

.54 

.78 

.34 

.59 

.58 

.43 

.48 

.41 

.34 

.38 

.32 

.13 

.21 

.40 

.12 

.24 

.48 

.28 

.36 

NO 3 
mg/l 

K.10 
K.10 
K.10 

K.10 
K.10 
K.10 

K.10 
K.10 
K.10 

K. 10 
K.10 
K.10 

K.10 
K.10 
K.10 

K.10 
K.10 
K.10 

K.10 
K.10 
K.10 

NO 2 
mg/l 

K.O1 
K . O 1  
K . O 1  

K . O 1  
K.O1 
K.O1 

K . O 1  
K.O1 
K.O1 

K . O 1  
K . O 1  
K.O1 

K.O1 
K.O1 
K.O1 

K . O 1  
K.O1 
K . O 1  

K.O1 
K . O 1  
K.01 

TKN 
mg/l 

1.04 
0.67 
0.89 

1.21 
0.79 
1.03 

1.14 
0.93 
1.03 

0.98 
0.86 
0.90 

0.98 
0.84 
0.92 

1.11 
0.84 
1.03 

1.17 
0.75 
0.91 

FECAL 
COLI/ 
l O O m l  

B 452 
B 4 4  

187 

190 
B 8 

80 

56 
B 12 

32 

B1870 
B 28 

493 

TNTC 
B 26 

65 

B1160 
B 16 

344 

100 
B 2 

57 

CHL-A 
ug/ l  

3 
0 
1 

0 
0 
0 

11 
0 
6 

9 
0 
3 

18 
0 
9 

11 
0 
7 

16 
11 
14 



STATION 

25030404 

25030413 

25030403 

25030403 

25030403 

CHEMICAL DATA SUMMARY (METALS) 
Myakka River 



STATION 

25020531 

CHEMICAL DATA SUMMARY 
P e a c e  R i v e r  S t a t i o n s  N-84 

F i g u r e  3.  

MAX 
MIN 
MEAN 

MAX 
MIN 
MEAN 

MAX 
MIN 
MEAN 

MAX 
MIN 
MEAN 

MAX 
MIN 
MEAN 

MAX 
MIN 
MEAN 

310 
250 
286 

330 
265 
301 

340 
270 
310 

340 
270 
303 

310 
265 
291 

24800 
12700 
19083 

8.7 
6.7 
7.5 

8.5 
7.2 
7.7 

9.5 
6.9 
7.8 

9.5 
7.0 
7.8 

9.1 
7.1 
7.7 

8.6 
7.3 
7.9 

28.0 
15.5 
22.8 

28.0 
15.5 
22.8 

28.5 
16.0 
23.6 

28.0 
16.5 
23.6 

28.0 
17.0 
23.8 

30.4 
19.2 
24.2 

11.6 
5.8 
8.1 

10.5 
5.5 
7.7 

13.1 
5.4 
8.3 

12.9 
5.1 
8.2 

9.2 
4.0 
6.6 

10.6 
3.2 
8.0 

12.0 
2.5 
5.3 

15.0 
2.5 
6.3 

15.0 
2.7 
6.3 

15.0 
3.6 
6.8 

14.0 
2.9 
6.2 

3.2 
2.3 
2.6 

8.7 
7.1 
7.6 

8.9 
7.2 
7.6 

9.1 
7.0 
7.7 

9.2 
7.1 
7.7 

8.9 
7.0 
7.6 

8.4 
8.0 
8.2 

160 
100 
120 

160 
100 
120 

160 
80 
115 

160 
40 
105 

120 
120 
120 

160 
40 
103 

66.0 
44.0 
54.8 

70.0 
43.0 
55.8 

64.0 
40.0 
51.5 

69.0 
41.0 
52.9 

61.0 
39.0 
49.4 

--- 
--- 
--- 

1.35 

1.13 

0.8C 
1.18 

1.34 

1.12 

0.74 
1.10 

0.98 

--- 
--- 
--- 

24.5 
0.8417.0 

20.3 

1.3525.5 
18.0 
21.1 

26.5 
0.7418.0 

21.1 

1.2926.5 
18.2 
20.9 

1.1328.6 
0.7219.0 

23.5 

--- 
--- 
--- 

2.06 
1.69 
1.84 

1.98 
1.47 
1.79 

1.92 
1.69 
1.80 

1.87 
1.74 
1.81 

1.67 
1.47 
1.56 

0.69 
0.36 
0.51 

.06 
K.O1 
.030 

.06 
K.O1 
.030 

.07 
K.O1 
.050 

.07 
K.O1 
.030 

.04 
K.O1 
.018 

.O1 
K.O1 
K.O1 

1.59 
K.10 
1.01 

1.58 
K.10 
1.00 

1.60 
K.10 
0.98 

1.44 
K.10 
0.91 

1.09 
K.10 
0.63 

0.15 
K.10 
0.08 

2.59 
1.17 
1.61 

2.81 
1.17 
1.68 

2.83 
1.19 
1.68 

2.98 
1.26 
1.70 

2.60 
1.14 
1.55 

1.23 
0.80 
0.99 

70 
K 4 

38 

76 
B 20 

5C 

B 550 
B 20 
185 

164 
B 4 

77 

104 
B 8 

63 

B 28 
B 4 

11 

132 
3 
35 

149 
3 
52 

4 
4 
4 

157 
5 
81 

96 
14 
55 

36 
9 
24 



STATION 

25020531 

25020003 

25020004 

25020004 

25020004 

25020004 

CHEMICAL DATA SUMMARY (METALS) 
Peace  R i v e r  

11/08/83 

05/01/84 

FY-83 .- 
X 

FY-82 - 
X 

F i g u r e  4. 

--- 

K10 

K10 

K10 

K l O O  

K l O O  

K 50  

K 5 0  

K 50 

K 25 

K50 

K l O O  

372 

269 

485 

337 

K25 

K25 

K50 

K50 

--- 

--- 

K50 

K50 

~ 5 0  

--- 

K50 

K50 

--- 

--- 

K50 

K50 

--- 

K.5 

K.2 

K.2 

30.2 

--- 

25.4 

37.0 

13.7 

--- 

9.6 

14.8 

2.9 

--- 

2.4 

3.5 

15 .8  

--- 

12.9  

1 7 . 7  



DATA SUMMARY 
Horse Creek (Mean Values) 






















































