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ABSTRACT 

I n  t h i s  r e p o r t .  w e  p r e s e n t  a b i o t i c  and  b i o t i c  c h a r a c t e r i s t i c s  of 118 

we t l ands  l o c a t e d  a t  Riske Creek, B r i t i s h  Columbia. The d a t a  were c o l l e c t e d  

between 1980 and 1984. For each wet land ,  measurements  on t h e  f o l l o w i n g  are  

p r e s e n t e d :  1) p h y s i c a l  (morphometr ic )  c h a r a c t e r i s t i c s ,  2) water chemis t ry ,  

3) a q u a t i c  b i r d s .  and  4) a q u a t i c  p l a n t s .  I n  a d d i t i o n ,  b o t t o m  c o n t o u r  a n d  

p l a n t  a s s o c i a t i o n  maps a r e  appended. The d a t a  are be ing  ana lysed  t o  i d e n t i f y  

r e l a t i o n s h i p s  b e t w e e n  b i r d  a b u n d a n c e  a n d  s e l e c t e d  a b i o t i c  a n d  b i o t i c  

v a r i a b l e s .  The r e s u l t s  of  t h o s e  a n a l y s e s  w i l l  b e  p r e s e n t e d  i n  s u b s e q u e n t  

r epor t s .  By making t h e s e  d a t a  a v a i l a b l e  w e  hope t o  encourage and f a c i l i t a t e  

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

c h a n g e  a n d  f o r  m a n a g i n g  i n d i v i d u a l  w e t l a n d s  o r  w e t l a n d  c o m p l e x e s  a t  R i s k e  

Creek. 

Rijsuk 
/ 

Nous p r e s e n t o n s  dans  ce r a p p o r t  c e r t a i n e s  c a r a c t g r i s t i q u e s  b i o t i q u e s  e t  

a b i o t i q u e s  de  118 ; tangs e t  l a c s  1ocal is ;s  pr'es du v i l l a g e  de  Riske  Creek e n  

Colombie Br i t ann ique .  Les 

d o n n g e s  p r e / s e n t d e s  i n c l u e n t  p o u r  c h a q u e  ; t ang :  1) les c a r a c t g r i s t i q u e s  

p h y s i q u e s  ( m o r p h o m G t r i q u e s ) ,  2 )  l a  c o m p o s i t i o n  c h i m i q u e  d e  l ' e a u .  

3) l 'abondance d e s  o i s e a u x  aqua t iques ,  4 )  l a  d i s t r i b u t i o n  e t  l ' a b o n d a n c e  d e  

l a  v e g e t a t i o n  a q u a t i q u e .  Ces donn:es s o n t  p r 4 s e n t e m e n t  a n a l y s g e s  a f  i n  

d ' i d e n t i f i e r  les r e l a t i o n s  q u i  e x i s t e n t  e n t r e  les o i s e a u x  a q u a t i q u e s  e t  l e s  

c a r a c t e r i s t i q u e s  b i o t i q u e s  e t  a b i o t i q u e s  d e s  < tangs  etudie/s.  En r endan t  c e s  

d o n d e s  d i s p o n i b l e s ,  nous esp&ons  encourage r  et  f a c i l  i t e r  l a  p l a n i f  i c a  t i o n  de 

r e c h e r c h e s  u l  t g r i e u r e s .  Ces donn$es c o n s t i t u e n t  a u s s i  une s o u r c e  de re'f grence  

p o u r  j u g e r  l e s  c h a n g e m e n t s  f u t u r s  e t  d e v r a i e n t  f a c i l i t e r  1'am;nagement 

d 'gtangs i n d i v i d u e l s  ou de groupes  d 'gtangs prGs de Riske  Creek. 

C e s  donn&s f u r e n t  r e c e u i l l i e s  e n t r e  1980 e t  1984. 

4 I  
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Introduction 

I n  1980, t h e  Canadian W i l d l i f e  S e r v i c e  i n i t i a t e d  a s tudy  on t h e  breeding 

e c o l o g y  of B a r r o w ' s  G o l d e n e y e  ( B u c e p h a l a  i s l a n d i c a )  a t  R i s k e  Creek. B r i t i s h  

Columbia  ( S a v a r d  1986a) .  D u r i n g  t h a t  s t u d y ,  1 1 8  w e t l a n d s  were s u r v e y e d  

a n n u a l l y  from 1980 t o  1985 t o  d e t e r m i n e  t h e  number and d i v e r s i t y  of a q u a t i c  

b i r d s  on each wetland. During a wet land  h a b i t a t  inventory  from 1983 t o  1985 

(Boyd 1982). t h e  same 118 w e t l a n d s  were surveyed. Data on t h e  depth  p r o f i l e s .  

t h e  p h y s i c a l  and  c h e m i c a l  c h a r a c t e r i s t i c s  and  t h e  a q u a t i c  p l a n t s  of a l l  

w e t l a n d s  were c o l l e c t e d .  I n  a d d i t i o n .  t h e  a q u a t i c  i n v e r t e b r a t e s  of selected 

w e t l a n d s  were s a m p l e d .  Those s t u d i e s  p e r m i t t e d  a n  e x p l o r a t i o n  i n t o  t h e  

s i g n i f i c a n c e  of s e l e c t e d  a b i o t i c  and b i o t i c  h a b i t a t  v a r i a b l e s  t o  a q u a t i c  b i r d  

spec ies .  The r e s u l t s  of those  a n a l y s e s  w i l l  be  p r e s e n t e d  i n  f u t u r e  repor t s .  

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

b i o l o g i c a l  d a t a  c o l l e c t e d  d u r i n g  t h e  1980-1984 per iod.  By making t h e s e  d a t a  

a v a i l a b l e ,  w e  hope t o  encourage and f a c i l i t a t e  f u t u r e  r e s e a r c h  on t h e  ecology 

of Riske Creek w e t l a n d s  and t h e i r  a s s o c i a t e d  w i l d l i f e .  The d a t a  should a l s o  

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

i n d i v i d u a l  wet lands  o r  wet land  complexes a t  Riske Creek. 

The f o l l o w i n g  d a t a  a r e  p r e s e n t e d :  

1) P h y s i c a l  ( m o r p h o m e t r i c )  c h a r a c t e r i s t i c s  (summer 1983) 

2)  Water chemis t ry  (summers 1983 and 1984) 

3)  Aquat ic  b i r d  c o u n t s  ( a d u l t s  and broods) ( s p r i n g s  and summers 1980 t o  
1984 i n c l u s i v e )  

4) Aquat ic  p l a n t  l i s t s  and abundance v a l u e s  (summer 1983) 

I n  a d d i t i o n ,  maps of e a c h  w e t l a n d  showing t h e i r  bottom c o n t o u r s  and m a j o r  

p l a n t  a s s o c i a t i o n s  a r e  appended. Data on a q u a t i c  i n v e r t e b r a t e  abundance and 

dry w e i g h t s  (summers 1984 and 1985) w i l l  b e  p r e s e n t e d  i n  a f u t u r e  r e p o r t .  

1 



Study Area 

Riske Creek i s  l o c a t e d  i n  s o u t h - c e n t r a l  B r i t i s h  Columbia on t h e  F r a s e r  

P l a t e a u  approximate ly  40 km w e s t  of W i l l i a m s  Lake ( F i g u r e  1). The s tudy  a r e a  

w e t l a n d s  (F igures  2. 3. 4 and 5) a r e  r e l a t i v e l y  sha l low and s m a l l  w i t h  narrow 

s t r i p s  of e m e r g e n t .  s u b m e r g e n t  a n d  some s n a g  ( d e a d  t r e e )  z o n e s  a r o u n d  t h e i r  

e d g e s .  A c c o r d i n g  t o  a c l a s s i f i c a t i o n  s y s t e m  d e v e l o p e d  by Runka and  L e w i s  

(19811, t h e  p r e d o m i n a n t  w e t l a n d  c l a s s e s  a r e  s h a l l o w  o p e n  w a t e r ,  m a r s h  a n d  

meadow. The w e t l a n d s  a r e  t y p i c a l l y  o l i g o s a l i n e  a n d  a l k a l i n e ,  h o w e v e r  

s a l i n i t i e s  range  from f r e s h  t o  m e s o s a l i n e  and a few w e t l a n d s  have pHs t h a t  a r e  

n e a r  n e u t r a l .  

The m a j o r i t y  of w e t l a n d s  s t u d i e d  were l o c a t e d  on Becher 's  P r a i r i e  n e a r  

R i s k e  C r e e k  ( F i g u r e  3). T h a t  a r e a  h a s  o n e  of t h e  h i g h e s t  d e n s i t i e s  a n d  

d i v e r s i t i e s  o f  w a t e r  b o d i e s  a n d  i s  r e c o g n i z e d  a s  o n e  of t h e  m o s t  i m p o r t a n t  

b r e e d i n g  areas for w a t e r f o w l  i n  B r i t i s h  Columbia (McKelvey and Munro 1983). 

F o r  t h o s e  r e a s o n s ,  t h e  a r e a  h a s  b e e n  t h e  c e n t e r  of many b i o l o g i c a l  s t u d i e s  

( S c u d d e r  a n d  Mann 1 9 6 8 ,  T o p p i n g  1969,  S c u d d e r  1 9 6 9 a ,  b. C a n n i n g s  1973.  

R e y n o l d s  a n d  R e y n o l d s  1975.  T o p p i n g  a n d  S c u d d e r  1977,  C a n n i n g s  a n d  S c u d d e r  

1978a. b, R e y n o l d s  1979.  S p e n c e  1979,  S p e n c e  a n d  S c u d d e r  1980,  S a v a r d  1981,  

1982a ,  b. c, 1986a .  b. 1 9 8 7 a ,  b,  and  L a n c a s t e r  1985) .  

1. P h y s i c a l  C h a r a c t e r i s t i c s  

Co lour  a i r p h o t o s  ( s c a l e  1:5000) ,  t a k e n  i n  S e p t e m b e r  1 9 8 3  by t h e  B.C. 

M i n i s t r y  of F o r e s t s ,  were used t o  map each w e t l a n d  by e n l a r g i n g  t h e  n e g a t i v e s  

t o  a scale of 1:1500. An Apple 11+ computer and g r a p h i c s  t a b l e t  were used t o  

c a l c u l a t e  t h e  t o t a l  w e t l a n d  area,  t h e  a reas  of p l a n t  a s s o c i a t i o n s  a n d  t h e  

l e n g t h s  of edges between them. 
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Depth p r o f i l e s  were  de te rmined  f o r  a l l  we t l ands  du r ing  t h e  June-July 1983 

p e r i o d .  T h a t  y e a r  was  a v e r a g e  f o r  t o t a l  p r e c i p i t a t i o n  i n  t h e  a r e a  (350mm 

v e r s u s  t h e  1904-1977 mean of 341  m m  a t  B i g  Creek ;  A t m o s p h e r i c  Env i ronmen t  

S e r v i c e ,  E n v i r o n m e n t  Canada,  unpub l .  d a t a ) .  W a t e r  l e v e l s  were c l o s e  t o  

(20.1 m) what appeared t o  be  t h e  long-term mean as i n d i c a t e d  by t h e  p o s i t i o n  

of t h e  w a t e r  edge r e l a t i v e  t o  t h e  edge between "wetland" (open wa te r ,  marsh, 

swamp and f en )  and "upland" (g ra s s l and ,  f o r e s t ,  meadow and shrub-car r ) .  Water 

depth  was de termined  from a canoe, a long  g r i d s  or t o / f rom prominent  s h o r e l i n e  

f e a t u r e s .  Depth measurements were t aken  a t  i n t e r v a l s  a l o n g  t h o s e  t r a n s e c t s  

u s i n g  a w e i g h t e d  r o p e  c a l i b r a t e d  e v e r y  10cm. D i s t a n c e  f r o m  s h o r e  was  

e s t i m a t e d  u s i n g  c a n o e  l e n g t h s .  F i e l d  d a t a  w e r e  t r a n s f e r r e d  t o  t h e  1:1500 

s c a l e  maps and a r e a s  f o r  a l l  contour  i n t e r v a l s  were c a l c u l a t e d .  

2 .  Chemical C h a r a c t e r i s t i c s  

Water samples  were  c o l l e c t e d  from each wet land  i n  Ju ly  1982. June 1983 

and  Augus t  1983. S a m p l e s  w e r e  t a k e n  a t  w a i s t  d e p t h  by i m m e r s i n g  p l a s t i c  

b o t t l e s  10 cm under t h e  w a t e r  su r face .  Ana lys i s  took  p l a c e  a t  t h e  f i e l d  l a b  

w i t h i n  4 8  hours. C o n d u c t i v i t y  and  s a l i n i t y  were d e t e r m i n e d  u s i n g  a S-C-T 

Meter (Yel low S p r i n g s  I n s t r u m e n t  Co.) and c a l c i u m ,  sod ium and pH u s i n g  a 

S p e c i f i c  Ion Meter (Orion Research Inc.). I n  September  1984, 92 w e t l a n d s  were 

s a m p l e d  i n  t h e  same manner ,  u s i n g  s t e r i l i z e d  b o t t l e s .  Those  s a m p l e s  w e r e  

s h i p p e d  on i c e  t o  t h e  I n l a n d  W a t e r s  D i r e c t o r a t e  ( E n v i r o n m e n t  Canada,  N. 

Vancouver ,  B.C.) w h e r e  t h e y  were a n a l y z e d .  u s i n g  s t a n d a r d  m e t h o d s ,  f o r  t h e  

f o l l o w i n g :  p h e n o l  a l k a l i n i t y ,  t o t a l  a l k a l i n i t y .  h a r d n e s s .  magnes ium,  

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

phosphorus and t u r b i d i t y .  

3. B i o l o g i c a l  C h a r a c t e r i s t i c s  

A t o t a l  of 24  s u r v e y s  of a q u a t i c  b i r d s  were c o n d u c t e d  o v e r  f i v e  y e a r s  

(1980-1984) from l a t e  A p r i l  t o  l a t e  May (Table 1). Data from o n l y  2 1  su rveys  
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are  p r e s e n t e d  h e r e  because,  d u r i n g  t h r e e  l a t e  A p r i l  surveys.  s e v e r a l  wet lands  

were f r o z e n  That a f f e c t e d  b i r d  d i s t r i b u t i o n  among w e t l a n d s  and. a s  a r e s u l t ,  

would have b i a s e d  o u r  c a l c u l a t i o n s  of t h e  average  number of b i r d s  per  wetland. 

For each wet land ,  a l l  b i r d s  p r e s e n t  were counted from nearby v a n t a g e  p o i n t s  

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

were t o t a l l e d  and t h e n  averaged f o r  t h e  21 surveys.  

A t  least  f o u r  w a t e r f o w l  brood s u r v e y s  were conducted for each of t h e  f i v e  

y e a r s  d u r i n g  t h e  June-July per iod.  From t h o s e  surveys.  t h e  number of broods 

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

t o t a l l e d  f o r  t h e  f i v e  years .  That gave an e s t i m a t e  of t h e  "average" number of 

broods u s i n g  each wet land.  I n  a d d i t i o n ,  t h e  maximum number of broods seen  on 

a g i v e n  w e t l a n d  i n  a n y  of t h e  f i v e  y e a r s  w a s  d e t e r m i n e d  for e a c h  s p e c i e s .  

That provided. for each s p e c i e s ,  a minimum e s t i m a t e  of t h e  c a r r y i n g  c a p a c i t y  

of each  w e t l a n d  d u r i n g  t h a t  per iod ,  i n  terms of t h e  number of broods it  could 

s u p p o r t  . 
The p h y s i c a l  d i m e n s i o n s  of e m e r g e n t  a n d  submergent  p l a n t  a s s o c i a t i o n s  

were o u t l i n e d  o n  r o u g h  maps  i n  t h e  J u n e - J u l y  1983 p e r i o d ,  d u r i n g  c a n o e  a n d  

g r o u n d  s u r v e y s .  A l l  p l a n t  s p e c i e s  p r e s e n t  w i t h i n  e a c h  a s s o c i a t i o n  were 

i d e n t i f i e d  and t h e i r  cover-abundance v a l u e s  e s t i m a t e d  u s i n g  t h e  Braun-Blanquet 

scale (Mueller-Dombois and E l l e n b e r g  1974) a s  f o l l o w s :  

Cover-Abundance I n t e r v a l  Mean 

4. - <1% 
1 - 1-5% 
2 - 6-25% 
3 - 26-50% 
4 - 51-75% 
5 - 76-100% 

0.5% 
3% 
15% 
38% 
6 3% 
88% 
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P l a n t  s p e c i e s  were  i d e n t i f i e d  u s i n g  H i t c h o c k  and  C r o n q u i s t  (1973) .  

S u b m e r g e n t  p l a n t  s p e c i e s  were t h o s e  n o r m a l l y  f o u n d  a t  or be low t h e  w a t e r  

s u r f a c e ;  emergent  p l a n t  s p e c i e s  g e n e r a l l y  s tood  above. P l a n t  s p e c i e s  seen  on 

one or only a ve ry  few w e t l a n d s  were n o t  considered.  

Once p l a n t  a s s o c i a t i o n s  were mapped u s i n g  f i e l d  maps and a i r p h o t o s ,  t h e  

t o t a l  coverage  ( i n  m2) f o r  each  s p e c i e s  for each  we t l and  was c a l c u l a t e d  u s i n g  

t h e  mean v a l u e  f o r  each Braun-Blanquet i n t e r v a l .  

Result6 

A l l  d a t a  c o l l e c t e d  f o r  each we t l and  a t  Riske Creek are  p resen ted  below, 

i n  T a b l e s  2 t h r o u g h  12. Summary t a b l e s  ( T a b l e s  2 ,  5 ,  7 a n d  9) d e s c r i b e  t h e  

mean v a l u e s  and  v a r i a b i l i t y  of c e r t a i n  p a r a m e t e r s  f o r  t h e  s t u d y  a r e a .  

Appendices 1 and 2 p r e s e n t  bottom con tour  and p l a n t  a s s o c i a t i o n  maps f o r  each 

wet land ,  r e s p e c t i v e l y .  

Tables  3, 4 and 6 p r e s e n t  numbers w i t h  a p r e c i s i o n  of two dec imal  places .  

That was done f o r  p r a c t i c a l  r easons  on ly  (ease  of p r i n t i n g  from computer) and 

does  n o t  r e f l e c t  a c t u a l  p r e c i s i o n .  
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Table 1. D a t e s  of a q u a t i c  b i r d  s u r v e y s  a t  

R i s k e  Creek. ("*" d e n o t e s  i c e  on 

wet lands .  1 

Survey Survey Date 

No. 

Pear Month Day 

1 
2 
3 
4 
5 
6 

7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 
24 

1980 Apr i l  24* 
25 

11 
21 
23 

27 
30 

.lo 
16 

h Y  7 

1981 April  

W Y  

1983 

1984 

Apri l  

May 

April  

b Y  

Apri l  
b Y  

27 * 
29* 
9 

15 
25 

27 
29 
7 
9 

29 
3 
10 
14 
27 

15 



Table 2 .  Mean v a l u e  and v a r i a b i l i t y  of e i g h t  major v a r i a b l e s  measured for wetlands a t  Riske Creek, 

1983-1984 (n=112; v a r i a b l e  d e f i n i t i o n s  a r e  g iven a t  the  bottom of Table 3). 

---__I___ 

MEAN STANDARD MINIMJM PERCENTILE MAXIMUM VARIABLE 

DEVIATION 25% 5 0% 7 5% 

MEAN DEPTH (m) 1.2 0.6  0.1 0.  a 0.9 1.4 3 . 6  

AREA OF OPEN WATER (ha) 4.2 6.5 0.2 0.7 2 .1  4.5 40. a 

AREA OF MARSH (ha) 0.4 0 . 6  0 . 0  0.1 0.2 0.6 3.5 

AREA OF SNAG (ha) 0.1 0 . 3  0.0 0.0 0 .0  0. I 2.8 

LENGTH CLOSED (m) 2 a7 51 8 0.0 24 93 308 4055 

17050 CONDU CT I V  I Tp ( um ho 6 / cm 21 32 2694 42 6 64 1240 22 47 

CALCIUM (ppm) 95 91 0.0 31 75 125 563 

PH 9.1 0.6 7.0 a. 8 9.2 9.5 10.1 



T a b l e  3. Horphumsirlc data snd oitier physical character lst iL6 recorded for each wetland S t  R16ke Creek, 19383-1984. Ivsr lsh le  de i ln i  t lonn Bra g l v a n  b e l a ] .  

VMIARLt WERE80 NUWER 

7 8 9 10 11 12 13 14 

.- -. . . . . . _ . ~  ~__ ~ ~~ ~ 

TOTAL MLAIsq. nl 
MEA 0-1Hlsq. m l  
MEA 1-PHlsq. m l  
AREA 2-3HIsq. m l  
AREA 3-4Hlsq. m] 
MEA 4SH[Rq. m l  
V ~ U K l c u .  nl 
MAXIIUH DFPTHlnl 
KPN OEFlHl.1 
RBATIVE DEPTH 
v a w  OEVEOPKNT 
MEA SHALLM OPEN WATERlsq. n] 

AREA WRStlIsq. a) 
AREA FENlsq. nl  
AREA SVAHPInq. a) 
AREA SNAGlsq. nl 
CUTER WORELRE LENGllils) 
INNER SlOREME LEffiTHlnl 
FUERGENT SHORELINE LENGMImI 
CUTER WORE INE DEVELOPMENT 
INNW WORELINE OEVLI.OR(FNT 
H)RI%OEOAR(IC XNOEXI [mhon/cml/ml 
COVER FRACTION 
EOGE BEWEEN aASES(m1 
EDGE WITHIN aA5SEsfm) 
T O T d l  EffiEImI 
x aosm wiwrcixi 

LMGM aosm PlOOHlal 
X OPEN O-lOOM[%l 

LEffiTH OPFN O-lOOM[m] 

136343.00 
34581 .OO 
30208.00 
34442.00 
20785.00 
155a3.00 

292 990 .oo 
4.80 
2.15 
1.14 
1.38 

129648.00 
6694.00 

0 .oo 
0.00 
0 .oo 

21 82 .oo 
1938 .oo 
1574.00 

1 .e7 
1.52 

157 -29 
0.05 

3758.00 
2134.00 
5890.00 

88.87 
33 3 3  

1454.87 
727.33 

14132.00 
14132.00 

0.00 
0.00 
0 .oo 
0.00 

14132.00 
1 .oo 
1 .oo 
0.75 
3.00 

1710.00 
12422 .oo 

0 .oo 
0 .oo 
0 .oo 

772.00 
158.00 
158.00 

1 .m 
1 .OB 

88 .oo 
0.88 

R30.00 
306.00 

1238.00 
30.00 
70.00 

231 .eo 
540.40 

11 041 9.00 
32901 .OO 
37909.00 
34841.00 

41 34.00 
0.00 

214896.00 
3.40 
1.95 
0.81 
1.72 

101 128.00 
9332.00 

0.00 
0.00 
0.00 

1997.00 
194E.00 
1W3.00 

1.70 
1.73 

214.27 
0.08 

3W0.00 
1354.00 
5164.00 

31 .OO 
89 .oo 

619.07 
1377.83 

62380.00 
7260.00 

12678.00 
7909.00 

~X257.00 
9131 .OO 

16T280.00 
4.10 
2.60 
1.45 
1.90 

623W .OO 
0.00 
0.00 
0.00 

201 2 .DO 
1414.00 
1414.00 

0 .oo 
1 .eo 
1 .BO 

314.05 
0.00 

141 4 .OO 
1804.00 
3218.00 

49.33 
50.67 

897.57 
718.43 

30979 .00 271 Kt6 .OO 

30979.00 114517.00 
0.00 120149.00 
0.00 38452.00 
0.00 u .oo 
0.00 0 .oo 

247E3.20 374041 .OO 

0.80 2.50 
0.80 1.38 
0.40 0.42 
3.00 1.65 

5942.00 255063.00 
25038.00 

0.00 
0.00 
0 .oo 

1016.00 
497.00 
497.00 

1.63 
1 .e2 

388.75 
0.81 

1513.00 
0.00 

1513.00 
16.67 
m .33 

169.33 
846.67 

16872 .OO 
0.00 

0.00 
5516.00 
3240.00 
4278.00 
1 6 s  .OO 

1.76 
2.39 

1979.68 
0.08 

4943.00 
1981 .oo 
6W4.00 

41.67 
58.33 

1353.33 
1894.87 

2m34.00 ioi53i.ori 
~7n34.00 233264.00 

o m  22wi .nn 
0.00 22851 .oo 
0.00 2783P.00 
0.00 5373.011 

19E30.60 24Ri24.00 
0.90 4.00 
0.90 2.45 
0.54 1.14 
3.00 I .79 

11 160 .OO 101098 .OO 

1OR68.00 
0.00 
0.00 
0.00 

946 -00 
514.00 
51 4.00 

1.80 
1.37 

48.67 
0.49 

1460.00 
0.00 

1460.00 
35.00 
65 .OO 

331.10 
814.90 

885.00 
0.00 
0.00 
0.00 

1567.00 
1544.00 
628.00 

1.39 
1.37 

384.02 
0.01 

2193.00 
1049.00 
3242.00 

1.33 
98.67 
20.89 

1546.11 

lR295.00 
13204.00 

5353 .oo 
0.00 
0.00 
0.00 

13739.30 
1.10 
0.75 
0.72 
2.05 

15312.00 
2958.00 

0.00 
0.00 

1544.00 
880.00 
840.00 
840.00 

1.44 
1.48 

488.72 
0.18 

1330.00 
814.00 

1944.00 
35.87 
84.33 

246.10 
443.90 

20430.00 
5750 .OO 
5744.00 
8992.00 

0.00 
0.00 

24431.80 
2.80 
1.20 
1.74 
1.28 

1382.00 
0.00 
0.00 

752.00 
729 .OO 
729.00 

1.48 
1.49 

0.07 

422.00 
1Ka.00 

26.87 
74.33 

183.01 
558.89 

i 9 m e . w  

m6.00 

me.82 

i 4 m  .oo 

70433.00 
23397 .oo 
4741 7 .OO 

0.00 
0.00 
0.00 

86072.30 
1.90 
0.94 
0 .83 
1.48 

65992.00 
4440.00 

0.00 
0.00 
0.00 

1460.00 
1531 .oo 
1408.00 

1.55 
1 .E8 

3181.34 
0.08 

2888.00 
0.00 

2 .oo 
98.00 
29.20 

1430.81 

2m8.00 

3W51 .OO 

16 888.00 
13146.00 

0.00 
0.00 
0.00 

23541 .OO 

I .50 
0.78 
0.77 
1.57 

23897.00 
7706 .oo 

0.00 
0.00 

1552 .OO 

1089.00 
848.00 
648.00 

1.77 
1.10 

1531.85 
0.24 

1737.00 
1335.00 
3 072 .oo 

4.00 
88.00 
43.56 

1045.44 

2491 1 .oo 
7971.00 

12069.00 
4497 .oo 

0 .oo 
0.00 

3 255 8.7 0 

2.00 
1.31 
1.18 
1 .E7 

23aw.00 
1444.00 

0.00 
0.00 
0.00 

971 .OO 

918.00 
9’18.00 

1.74 
1.89 

1104.05 
0.08 

1 889 .oo 
775.00 

2884.00 
8.00 

94.00 
58.28 

912.74 

174Ro.00 
5537.00 
96 00 .OO 

2137.00 
0.00 

0.00 
24950.70 

2.10 
1.43 
1 .41 
2.04 

16233.00 
1247.00 

0.00 
0.00 
0.00 

578.00 
589.00 
452.00 

1.23 
1.26 

1401.18 
0.07 

1030.00 
386.00 

14’18.00 
16.00 
84.00 
92.48 

4ffi.52 

15 

. _ ~ ~ ~  -. 

29558.00 
5750 .OO 

8058.00 
15698 .OO 

0.00 
0.00 

29Ell5.00 
2.50 
1.01 
1.29 
1.21 

28914.00 
643.00 

0.00 
0.00 

38.00 
767.00 
7E6.00 
722.00 

1 .w 
1.25 

800.04 
0.02 

1489 .OO 
884.00 

2173.00 
25.00 
75.00 

19l.75 
575.25 



Tsble 3 continued... 

V M I M L E  

.. . 

TOTAL MEAlsq. m l  
M E A  0-lWlsq. nl 
MEA I-2Wlsq. m l  
M E A  2-3MIsq. 11 
MEA 3-4WIeq. nl 
MEA 4SWIaq. n)  
vOLuME(cu. nl 
W I W W  OEPTHIm] 
MEAN DEPMlnl 
RELATIVE DEPTH 
VOLUME OEVELOWENT 
MEA SHALL(II OPEN WATERIeq. nl 
MEA MRSHIsq. m l  
dREA FENIsq. m] 
MEA S#AMPlaq. ml 
MEA SNAGIsq. m1 
OUTER WORELME LENGTHlnl 
INNER WORELME LEffiTHInI 
EMRGENT SHORELINE LENGTHlnl 
CUTER SHORELINE OWELOPWFNT 
INNER WORELlNE EVELOWENT 
CORRiOEMRlIC INDD(( I mhos/cmI/d 
mvm FRACTION 
EOGE EETW€EN aASSESIm1 
F E E  WITHIN aASSFSlm] 
TOT# EffiElml 

X OPEN O-lOOW[Xl 
LENGTH a f f i E 0  D l O O W l m ]  
LEf f iT I I  OPEN 0-100HIm) 

x affim wiwaixi 

18 17 i e  19 PO 21 

I_ . - - _. - - . . . - -_. . . _- . - . 
118oe8.00 
110902 .oo 

5322.00 
0.00 
0.00 
0.00 

111434.00 
I .oo 
0.98 
0.29 
2.82 

1 07498 .oo 
9281.00 

0 .DO 
0.00 
0.00 

1822.00 
1714.00 

1.51 
I .47 

4583 .e9 
0.08 

2928.00 
38.00 

2984.00 
3.33 

80.73 
1781.27 

iim.oo 

m .e7 

9390.00 75258.00 
4805.00 10510.00 
4518.00 10284.00 

0.00 29728.00 
0.00 24221.00 
0.00 0 .oo 

7084.00 izze38.00 
1.50 
0.75 
1.37 
1.50 

7222.00 
21 7 0 .OO 

0 .oo 
0 .oo 

374.00 
414.00 
348.00 
348.00 

1.21 
1.15 

228.84 
0.23 

780 .OO 

182.00 
942.00 

22.87 
77.33 
93.84 

320.16 

3.00 
1 .e3 
1.00 
i .5e 

75290.00 
93 .oo 
0 .oo 
0 .oo 

1818 .oo 
1756 -00 
1716.00 
340.00 

1.80 
1.77 

1833.03 
0.00 

2095 .no 
2728.00 
4821 .no 

6.33 
83.67 

111.15 
1643.B 

22233.00 
17138.00 
5068.00 

0.00 
0 .oo 
0.00 

18657.80 
1.30 
0.84 
0.77 
1.94 

19343.00 
zeee.00 

0 .oo 
0 .oo 

32.00 
872.00 
857.00 
857 .OD 
i .e5 
1.74 

351.53 
0.13 

1729.00 
31.00 

1760.00 
1 .e7 

99.33 
14.53 

857.47 

57513 .OO 
11 21 9 .no 

€259.00 
37R87.00 

0.00 
0 .oo 

6181 7 -30 
2.90 
1.07 
1.07 
1.11 

58397.00 

0.00 
0.00 

841 .OO 
1374.00 
1293.w 
933.00 

1.62 
1.54 

4133.64 
0.02 

W07.00 
910.00 

3217.00 
3 .oo 

97 .OO 

41.22 
1332.78 

i i i e  .oo 

29058.00 
12080 .oo 
16P96.00 

0 .oo 
0.00 
0 .on 

27545.50 
1.90 
0.95 
0.99 
1 S O  

25173.00 
38iB.00 

0.00 

0 .oo 
0.00 

1151.00 
I 112 .on 
1112.00 

1.90 
1.98 

0.13 
2Z83.00 

0 .oo 
2283.00 

0.00 

100.00 
0.00 

1151.00 

780.83 

22 

_-__ 

21870.00 
4493.00 
8383.00 

11084.00 
0 .DO 
0.00 

27238.80 
2.90 
1.28 
1.75 
1.30 

?OK33.00 
738.00 

0 .oo 
0.00 

70.00 
823.00 
619.00 

1.19 
1.21 

1153.85 
0.03 

1242.00 
498.00 

1740.00 
12.33 
E? .67 

eio.00 

76.84 
548.16 

23 24 25 

- .. 

15232.00 
4?14.00 
e 2 ~ j  .oo 
2983 .OO 

0 .oo 
0 .OD 

2.00 
1.38 
1.61 
1.98 

13731 .OO 

1500 .OO 
0 .oo 
0.00 
0.00 

492.00 
482.00 

1.10 
1 . I 1  

78.04 
0.10 

942.00 
679.00 

1571 .OO 
fi5.87 
34 3 3  

315.20 
164.80 

21080.30 

480.00 

33977.00 
13281 .OO 
14870.00 

5572.00 
0.00 
0.00 

43178.20 
2.10 
1.27 
1.01 
1 .e2 

29751 .OO 
4228 .OO 

0 .oo 
0 .oo 
0.00 

904.00 
832.00 
632.00 

1.38 
1.38 

3554.44 
0.12 

531 .OO 
2267.00 

I .e7 
99.33 
15.07 

A88.93 

'I 736. 00 

20475.00 
20181 .DO 

0.00 
0 .DO 
0 .oo 

2021 0. 80 
1.10 
0 .e9 
0.88 
2 .e9 

8070.00 
14404.00 

0 .oo 
0 .oo 
0.00 

884.00 
402.00 
402.00 

1.35 
1.48 

888.83 
0.70 

1248.00 
2334.00 

9.87 
90.33 
88.12 

817.88 

49e.00 

iom.00 

26716.00 
14627.00 
12077.00 

0.00 
0.00 
0.00 

20865.50 
1.60 
0.78 
0.a 
1.58 

19 823 .OO 
8892.00 

0 .oo 
0 .oo 
0.00 

884.00 

1.20 
1.33 

3891.23 
0.28 

488.00 
1 848 .OO 

3.33 
51.67 
23.13 

670.81 

e w o o  

~ 8 4 . 0 0  

i35e.00 

11527 .OO 
8482.00 
3043.00 

0.00 
0.00 
0.00 

11 220.7 0 
1.90 
0.97 
1.57 
1.54 

5864.00 
0 .oo 
0.00 
0.00 

505.00 
420.00 
420.00 

1.33 
1.57 

0.51 
925 .OO 

49.00 
974.00 

7 .DO 
93.00 
35.35 
4FJ9.65 

5864 .oo 

849.58 

50U72.00 
7527 .OO 
5278.00 

37810 .OO 

0.00 
0 -00 

2.50 
0.73 

3~9e4.00 

o .9e 
0.87 

47 ffiO.00 
3 022 .OO 

0 .oo 
0.00 
0 .DO 

i05e.00 
lope .no 
io2e.00 

1.32 
1.33 

3971 .ll 
0.06 

2086.00 
Aee.oo 

2974 .OO 

0.33 

99.67 
3.53 

1054.47 

7005.00 
4072 .OO 
2937.00 

0.00 
0.00 
0.00 

5R34.20 
1 .eo 
0.83 
I .Be 
i .5e 

m i . 0 0  
61 42 .OO 

0.00 
0.00 

850 .OO 
433.00 
427.00 
427 .oo 

1.48 
1.54 

1188.87 
0.12 

540.00 
1400.00 

6.33 
EL1.67 
77.42 
405 .SA 

mo . on 

179960.00 
1 woo6 .on 
21693.00 
30929.00 
85891 .on 
41658.00 

o3eom.oo 
4.50 
?.4? 
0.92 
1-65 

1779R1 .OO 
3362.00 

0.00 

o.on 
m32.0[1 
P678.00 
24fS.00 
1174.00 

1.75 
1.66 

5001 .25 
0 .O? 

3602 .on 
25nP.00 
6394.Ofl 

11.33 
l1R.67 

247 . R 4  

? 3 7 O . l f i  



T a b l e  3 cunl.inund... 

31 32 33 34 35 :in 37 38 39 40 41 42 43 44 45 

~ . .  ~~~ 
. . ~ . .~ __.__ ~ . .~  ..-.-. ~- . . . .. . . . ... . . . . . . ~ .- .~~~~~ 

TOTAL MFA(6q. m l  
AREA 0-1Mlsq. n] 

AREA ?-2M(sq. m ]  
AREA 2-3WIsq. n )  

A R t A  3 4Ml6q. m l  
ARFA 4+M[aq. a1 

vauc(Elcu. m l  
W I W M  MPTHlml  
KbW OtPTH(m1 

A a A T N t  OEPlH 
VOAJMi OEVFLOPWENT 
M E A  S " L M  OWN WATER(Eq. m l  
AREA MRSHIsq. m l  

AREA WAMP(sq. nl 
AREA s)(PG[sq. nl 
WTEA Sla7ILINE LENGM(n1 
INNER SHDRELINE LENGTHInl 
EIERGFNT SHORILINE L E N G l H l m )  
(UTEA 910RR INE OEVROPMFNT 
INNW SHDRELINE OEVROWENT 
MORR1OEOARIIC I N 0 0 1  luhon/cml/nl  
COVER FRACTION 
EOGE BElWFEN aSSESImI  
EDGE WITHIN a S S t S l m )  
T O T K  EOGEIm) 
X f l C 6 E D  ~ l O O M I X 1  
Z OPEN 0-10OMlXl 

LENGM a@SFO DlOOMln) 
L€NGTH OPEN O-lOOM[ml 

' MEA FFNlsq. nl 

26120.00 373291.00 

4554.00 32495.00 
3418.00 37103.00 
4635.00 sa7.00  
8746.00 864S3.00 
5390.00 188693.00 

79373.50 1348070.00 

5.10 5.10 
3.04 3.81 

2.m 0.74 
1.79 2.12 

25631 .OO 344932.00 
489.00 2131.00 

0 .no 0 .oo 
0.00 0.00 

734.00 10836.00 
6ffl.00 4788.00 
681.00 4451.00 

324.00 2E99.00 
1 2 0  2.22 
1 .eo 2.14 

109.25 2233.61 

0.02 0.01 

1013.00 8153.00 
1250.00 781.00 
22E3.00 8944.00 

1.33 7 .oo 
98.67 S3.00 

9.19 335.88 
679.81 4462 .14 

~ 5 ~ 7 6 . 0 0  
17097.00 
50022.00 

0.00 
0.00 
0 .oo 

421 08 .OO 
1.50 
0.84 
0.52 
1.28 

83284.00 
2592.00 

0 .oo 
0 .oo 
0 .oo 

1346 .OO 
1308.00 
i308.00 

1.48 
1.48 

12359.20 
0.04 

2652 .OO 
0 .oo 

2852 .OO 
23 .OO 
77.00 

309.68 
1038.42 

lW82.00 
5670 .OO 
3936.00 
7951 .DO 

0 .oo 
0.00 

14728.40 

2.80 
1.16 
1 .89 
1.45 

12681 .no 

0 .no 
0.00 

951 .OO 

942 .OO 

942 .on 
0 .oo 
2.38 
2.38 

1177.95 
0.00 

942.00 
884.00 

16W.00 
39.33 
80.67 

370.52 
571.48 

0.00 

3PBo8.00 

13 3 97.00 
19336 .OO 

0 .on 
0 .oo 
0 .on 

23 065 -00 
1.60 
0.70 
0.73 
1.41 

28498.00 
4311.00 

0 .no 
0.00 
0 .oo 

11 78.00 
1018.00 
1018.00 

1 .E3 
1.70 

5201.77 

0.13 

21 96 .oo 
0 .oo 

2196.00 
2.67 

97.33 
31.41 

1146.59 

142m.00 
7659 -00 
6771.00 

0.00 

0.00 
0.00 

10D~0.50 
1 .so 
0.78 
1.11 
1.53 

10916 .00 
03so.00 

0 .oo 
0 .oo 
0.00 

707.00 

5fP.00 
sfP.00 

1.67 
1.57 

2972.25 
0.23 

1289.00 
444.00 

1733.00 
0.00 

1w.00 
0 .on 

707.00 

14201 .on 
5 934 .on 
6259.00 
1863.00 

0.00 

o.on 
18640.30 

2 .on 
1.31 
1.56 
1.88 

11687 .OO 

0.00 
0 .on 
0.00 

~ti3e.00 

5w.00 
558.00 
558.00 

1.38 
1.46 

723.75 
0.18 

1140.00 

852.00 
1992 .OO 

49.00 
51 .OD 

298.tIZ 
2m.18 

7310.00 
a19.00 
3858.00 

728.00 
0.00 
0.00 

10407.80 

2 .oo 
1.42 
2.18 
2.03 

7017.00 
408.00 

0.00 
0.00 
0.00 

356.00 
342.00 
342.00 

1.17 
1.15 

580.85 
0.05 

897.00 
280.00 
957 .on 
47 3 3  
52.67 

188.03 

186.97 

Pring9.00 

llfl94.00 
10725.00 

inw.00 

0 .no 
0 .oo 

39954.40 

2.00 
1.34 
1 .P3 
1 .67 

21 744. on 
ni 55.~0 

0 .oo 
0 .oo 
0 .oo 

1527 .OO 

1398.00 
1398.00 

2.49 
2.87 

940.65 
0.27 

2925.00 

702.00 
3627.00 

0 -67 

99.33 
10.18 

1518.82 

7ff108.00 
24843.00 
15991 .W 
73804 .OO 
14848.00 

0 .oo 
14nBl8.00 

3.90 
1.78 

1.23 
1.37 

65218.00 
13888.00 

0 .oo 
0.00 
0 .oo 

1599.00 
1440.00 
1440 .oo 

1 .e1 
1.59 

727.02 
0.17 

3039 .oo 
558.00 

3507.00 
3.00 

97 .oo 
47.97 

1551.03 

221296.00 
30215.00 
40253.00 
81478.00 

0 .oo 
381 197 .OO 

3.10 
1 .83 
0.58 
1.58 

2212 88 .oo 
0.00 
0.00 
0 .oo 

408.00 
2842.00 
2842.00 

0 .oo 
1.68 
1 .58 

8535.40 
0 .oo 

2842.00 
152.00 

2794.00 
2.33 

87 .87 
81.85 

80478.00 

25m.35 

47741 .On 

i g m i  .no 
27965.00 

0.00 
0.00 
0.00 

47826 .DO 

2 .on 
1 .on 
0.81 
1.50 

32178.00 
15563.Ofl 

0 .on 
0.00 
0.00 

896 .oo 
774.00 
774.00 

1 .18 
1.22 

1520.29 
0.33 

1670.00 
895.00 

2585.00 
1 .oo 

99.00 
8.98 

8ff7.04 

20647 .On 
10695.00 
8978.00 

2618.00 
0 .on 
0.00 

e.on 
2491 2. RO 

1 .P1 
1.30 
1.72 

16962.00 
3686.00 

0 .no 
0.00 
0.00 

632.00 
1015.00 

711.00 
1.24 
2.20 

524.61 
0.18 

1343.00 
290.00 

1633.00 
7 .DO 

93.00 
44.24 

5 ~ 7 . 7 ~  

2W77.00 
8464.00 
991 4.00 

11 974.00 
0.00 
0.00 

38266.00 
3.00 

1.32 
1 .!io 
1.32 

27448.00 
?134.00 

0 .oo 

13W.00 
Ro6.00 
679.00 
331 .OO 

1.34 
1.16 

0.00 

4m.91 
0.04 

1137.00 
684.00 

1 801 .oo 
31.33 

68.67 
252.55 
5s. .45 

91478.00 
9147R.00 

0.00 

0.00 

0.00 

827%.20 
0.90 
0.90 

0.28 
3.00 

1ffiY7.00 
30284 .OO 

42563.00 
0.00 
0.00 

7480.00 
1mo.00 
1070.00 

2.31 
2.Pl 

577.78 
0.80 

3962.00 

1475.00 
5437.00 

44.87 
55.33 

1 1 07.73 

1372.P7 

0.00 



Tabte 3 continued... 

VARIBLE 

-_--- ~ ~- 

TOT& AREAlsq. n) 

MEA 0-lM1 aq. ml 
AREA 1-2Mlsq. nl 
AREA 2-3Mleq. ml 
AREA 3-4Mlaq. nl 
AnEA 46M(eq. nl 
VauIElCu. nl 
W W M  DEPTHlnl 
IEPH D E p n l l m l  
RELATIVE OEPTH 

MEA SHbLLoI OPEN WATERlaq. m l  

AREA WRSHIsq. nl 
AREA FENlaq. nl 
ARE6 SMAMPlmq. nl 
AREA 9NAGIeq. n) 
OUTER ScLWRINE LENGTHlml 
INNER S O R E L I N E  LEffiTHIm) 
EIERGENT SHOAf%INE LENGTHlnl 
OUTER WORELINE OEVElOPIWT 
INNW S L W B I N E  OEVFLOWENT 
MORRIOEDNWIC INOM~luhon/cnl /m~ 
ODVEA FRACTION 
EDGE BEllVEEN QASSESIml 

T O T N  EffiE(m1 
X Q f f i E O  D100M[X) 
X OPEN O - l O O M l % l  
L€H;M af f iE0  O-lOOM(m1 
L € W M  OPEN O - l O O M [ n ]  

v a u K  EVELOWENT 

EDGE W ~ H I N  aAsSESlm1 

70298 .OO 
62742.00 

0 .oo 
0.00 
0.00 

1 .oo 
0.91 
0.40 

2.28 

23428.00 
8718.00 

0.00 
0 .oo 

141 9 .OO 

7 i s . 0 0  

' 64im.20 

381 48 .DO 

ism .oo 
i 5 m  .oo 

1.51 
2.28 

852.12 
0.48 

341 8.00 
847 .oo 

4 w 5  .oo 
29.87 
70.33 

420.97 
998.03 

10733.00 
10733 .00 

0 .DO 
0 .00 
0 .DO 
0.00 

8686.40 
0.80 
0.80 
0 .E8 
3.00 

8202 .DO 
2530.00 

0 .00 
0.00 
0 .oo 

402.00 
362.00 
362.00 

1.09 
1 . l o  

171.26 
0.24 

754.00 
0 .OD 

764 .DO 
10.00 
80 .oo 
40.20 

381 .m 

12B36.00 
12B35.00 

0.00 
0 .oo 
0 .oo 
0.00 

11 551.50 
0.90 
0.90 
0.70 
3.00 

2914.00 
9921 .OO 

0 .oo 
0.00 
0.00 

538 .oo 
399.00 
388.00 

1.33 
2.09 

725.56 
0.77 

536.00 
468 .oo 

1391 .OO 
3.87 

m .33 
18.85 

518.35 

23864.00 
14227 .OO 

97 48.00 
0.00 
0 .oo 
0.00 

19101.00 
1.50 
0.80 
0.86 
1.59 

22422.00 
1574.00 

0 .oo 
0 .oo 
0 .oo 

717.00 
724 .OO 
724.00 

1.31 
1.38 

188.86 
0.07 

1441 .OO 
502.00 

1943.00 
13.00 
87 .oo 
93.21 

6X3.79 

86368.00 
6778.00 

12587.DO 
48703.00 

5311 .OO 
264922.00 

4.30 
3.07 
1.30 
2.14 

85162 .OO 
1052.00 

0 .oo 
0 .oo 

11 12 .oo 
1483.00 
1461 .oo 
550.00 

1.40 
1.41 

1230.02 
0 . O l  

2013 .OO 
1170.00 
31Q.00 

54.00 
m .oo 

790.02 
872.98 

ingae.oo 

2P584.00 58942.00 
8050.00 18177.00 
8918.00 21w9.00 
7977.00 18525.00 
1793.00 4998.00 

0 .oo 0 .oo 
44713.50 109289.00 

3.50 

1.98 
2.08 
1.70 

?0464.00 
2100.00 

0 .oo 
0.00 
0.00 

634.00 
608.00 
4 5 . 0 0  

1.19 
1 .eo 

34.82 
0.09 

11 20.00 
528 .OO 

1648.00 
43.00 
57 .oo 

272.62 
361.38 

3.30 
1.85 
1 .PO 
1.69 

50813.00 
R0.W .oo 

0 .oo 
0.00 

3050.00 
1308.00 
1242.00 

934.00 
1.52 
1.55 

215.77 
0.14 

2242.00 
2314.00 
4558 .oo 

92.87 
7.33 

1212.08 
95 .w 

3m37.00 
8878.00 
6238.00 

13487.00 
5628.00 

0 .oo 

3.40 
1.90 
1.67 
1 .E8 

29858.00 
2878.00 

0.00 
0.00 
0 .oo 

928.00 
882 .oo 
882.00 

1.45 
1.44 

594.87 
0.08 

728.00 
2538.00 

2.00 
98.00 
18.56 

81808.40 

imo.oo 

809.44 

26048 .DO 
RW2.00 
91 28 .oo 
7532.00 

0 .oo 

3 4 5 5 . 0 0  
3 .DO 
1.33 
1 .65 
1.33 

2070.00 
0.00 
0.00 
0 .oo 

11 19.00 
1084 .OO 
1064.00 

1.98 
1 .88 

687.84 
0.11 

?l Q .OO 
848.00 

2831 .oo 
4.00 
98 .oo 
44.78 

1074.24 

o .on 

2oom.oo 

7038.00 163334.00 
4125.00 13712.00 
2835.00 18350.00 

0.00 84741 .DO 
0 -00 0 .oo 

8878.60 217508.00 
2.10 3.80 
0.86 1.42 
2.01 0.88 
1 .so 1 .08 

5185.00 162432.00 
1811.00 1250.00 

0 -00 0.00 
0.00 0.00 
0.00 14448.00 

355.00 2338.00 
314.00 2132.00 
314.00 2070.00 

1 .19 1.68 
1 2 3  1.64 

748.23 6168.44 
0.27 0.01 

869.00 4408.00 
503.00 1888.00 

0.00 21810.00 

1172.00 8308.00 
27.33 53.00 
72.87 47.00 
97.03 1238.14 

257.87 io9e.m 

i80ee.oo 
8163.00 
955 9 -00 
2385 .OO 

0 .oo 
0.00 

2.30 
1.44 
1.52 
1 -87 

14404.00 
3795.00 

0 .oo 
0.00 

1467.00 

258m.tio 

m . 0 0  
646.00 
846 .oo 

1.44 
1.52 

565. 89 
0.21 

1331 .OO 
1015.00 
2348.00 

69.33 
40.67 

407.03 
278.97 

5479.00 
5479.00 

0 .oo 
0.00 
0 .oo 
0 .oo 

4zU1.10 
0.90 
0.90 
1 .08 
3.00 

2130.00 
3388.00 

0.00 
0.00 
0.00 

428.00 
333.00 
333 .OO 

1 .e3 
2.04 

2177.78 
0.81 

761 .OO 

362.00 
1143.00 

34.87 
85.33 

148.37 
279.63 

50767.00 84921.00 
16024.00 20451 .DO 
35099.00 1ffi41 .OO 

0.00 21283.00 
0.00 4575.00 
0 .oo 0 .oo 

50923.00 121980.00 
2.00 
1 .DO 

0.79 
1.50 

4831 2 .OO 
2455 .OO 

0 .on 
0.00 

3072.00 
1756.00 
17ZE.00 
1726.00 

2 .eo 
2.22 

4270.03 
0.05 

34W.00 
629.00 

4111.00 
60.87 
39.33 

1C035.31 
6W.89 

3 .oo 
1 .E8 
1 .oo 
1 .e2 

46707 .OO 
16568.00 

0.00 
0.00 

1915.00 
m?5. 00 

2.12 
2.59 

1128.73 
0.25 

3695.00 
2186.00 
 om .oo 

81.33 
38.67 

1174.53 
740.47 

n38.011 

igm.00 



TsbLe 3 continued... 

V N I I M L E  

TOTAL I\REA[6q. m) 
MEA O-lM[nq. nl 
WFA l-ZHl6q. m l  
AREA 2-3HtSq. m) 
AREA 3-4HtSq. n] 
M E A  4+Mlsq. nl 
VUUM[cu. rnl 
W I W M  UPTH[mI  
HtN DEPlH[nl 
RRATIVE OEPTH 
VUUIlF EVELORENT 
MEA SHALL(* OPEN WATERInq. ut] 

AnEA FEN[sq. nl 
AREA SWAWIsq. nl 

CUTER Si(REL1NE LFNGTHlnI 
INNER SHORELINE LTffiTH(m1 
EEERGENT SHOARINE LDU;M[m) 
CUTER SHORELINE OoI€LOPMENT 
INNER SHCfIRINE DFVELOWNT 
MOARIOEMFWIC INDEX[ [unhon/cml/inl 
COYER FRACTION 
EffiE BEWEEN IL&SES[n] 

1 O T K  EOGEln] 
% I X f f i E O  O-lOOH~%l 
X OPEN 0-lOOM[Xl 
LtffiM I l f f i E O  0-100Mlrnl 
L F f f i l l I  OPEN O-lOOH[ml 

wo\ m % [ 6 q .  nl 

P J  MEA SNAGIsq. m1 
I .  

EDGE WITHIN abss~s~mi 

81 62 
. 

23647.00 
7840.00 

10854.00 
4675 .oo 

0.00 
0 .oo 

32428.50 
2.70 
1.37 
1-56 
1.52 

21734.00 
I 9 1  3 .OO 

0 .oo 
0.00 

303.00 
1203.00 
1182.00 
'1182.00 

2.21 
2.28 

984.74 
0.08 

2385.00 
88E.00 

3053.00 
50.00 
50.00 

E M  .50 
801.50 

9348.00 
5759 .oo 
33a3.00 

0 .oo 
0 .oo 
0 .oo 

7452.00 
1.50 
0.80 
1.37 
1.50 

7545 .oo 

0 .oo 
0 .oo 
0 .oo 

452.00 
417 .OO 

41 7 .OO 
1.32 
1.35 

BE5.70 
0.18 

res .oo 
0.00 

re9 .oo 
37.33 
82.87 

188.75 
283.25 

i mi .oo 

63 

. ~. . 

6259.00 
ET59 .oo 

0.00 
0 .oo 
0.00 
0.00 

6259.00 
1 .OD 
1 .oo 
1.12 
3 .DO 

4544 .oo 
1715 .OO 

0 .oo 
0.00 
0 .oo 

35.00  
342.00 
342.00 

1.38 
1.43 

1013.00 
0.27 

728 .OO 
371.00 

1099 .oo 
45.33 
54.87 

174.99 
211 . O l  

64 65 

. -. . . . . . - 

2651.00 180768.00 
2651 .OO 85698.00 

0.00 93624.00 
0.00 0 .oo 
0 .oo 0.00 
0 .oo 0 .oo 

2651 .OO 1691w0.00 
1.00 1 .so 
1 .oo 0.94 
1.72 0 .m 
3.00 I .48 

1484.00 175246.00 
1186.00 

0.00 
0 .oo 
0 .oo 

224.00 
178.00 
170.00 

1.23 
1.30 

568.00 
0.44 

402 .oo 
0 .oo 

402.00 
14.87 
85 3 3  
37.85 

191.15 

3938.00 
1648.00 

0.00 
0 .oo 

4042.00 
391 4 .OO 

7m.00 
2.68 
7-64 

7144.16 
0.03 

4941 .OO 
171 8.00 
6659.00 

13.67 
88.33 

552.41 
34119.59 

66 

. -. 

1 rlti90 -00 
1 m!uJ .oo 

0 .oo 
0 .oo 
0.00 
0 .oo 

14690.00 
I .oo 
1 .oo 
0.73 
3 .OO 

3310.00 
113ffl.00 

0.00 
0 .oo 
0 .oo 

fi28.00 
412 .oo 
432.00 

1 .Q) 

2.12 
910.00 

0.77 
lMO.00 

428.00 
1486.00 

10.00 
90 .oo 
62.80 

5fi5.20 

G7 

.. .__. 

4816.00 
4358.00 
404.00 

0 .oo 
0 .oo 
0.00 

4398.40 
1 . I O  
0.91 
1.40 
2.48 

1665.00 
7510.00 

0 .oo 
0 .oo 
0 .oo 

347 .oo 
290.00 
290.00 

1.41 
I .99 

1198.77 
0.83 

637.00 
322.00 
959.00 

19.33 
81.87 
63.82 

2R3.36 

fin 

.- 

45151 .DO 

14239 .OO 
12438 .oo 
9781.00 
7537.00 
1541 .OO 

98774.10 
4.10 
? . I 9  
1.71 
1 .eo 

40820.00 
4807.00 

0.00 
0 .oo 
0 .oo 

1638.00 
1614.00 
1476.00 

2.17 
P.25 

551.74 
0.10 

3114 .DO 
1797 .OO 
4911 .OO 

14.00 
m.oo 

ima.68 
P79.32 

71 72 73 74 I ! ,  

~ ~. .~~ .- 

3800.00 
3835 .OD 

131 .OO 
0.00 
0.00 
0 .oo 

3848.10 
1 .oo 
0 .BE 
1.58 
2.82 

3704 .OO 

32.00 
0 .oo 
0.00 
0.00 

247 .OO 

247.00 
68.00 

1 . I 3  
1.34 

585 .El 
0.01 

313.00 
0 .oo 

313.00 
43.67 
58.33 

107 -88 
139.14 

4a378.00 
8652 .OO 
9284.00 

20884.00 
10184.00 

0 .oo 
RE379.80 

3.90 
2.02 
1.57 
I .55 

48275.00 
2402 .oo 

0.00 
0 .oo 

1168.00 
1111.00 
1 m . 0 0  
803.00 

1.42 
1.32 

735.73 
0.06 

1814.00 
638.00 

2750 -00 
18.00 
84 .oo 

177.78 
S33.24 

31402.00 
10038 .OO 

21 423 .oo 
0.00 
0.00 
0 .oo 

31459.00 
2 .oo 
I .oo 
I .oo 
1.50 

29(90.00 
221 1 .oo 

0 .oo 
0.00 
0 .oo 

121 8 .oo 
1182.00 
1100.00 

1.04 
1.92 

1799.73 
0.07 

2318 .OO 
0 .oo 

2318 .OO 
15.33 
84.67 

186.45 
1029.55 

32466.00 115087.00 
21042.00 21887.00 

9551 .OO 33401 .OO 
1454.00 353J4.00 

0.00 20220.00 
0.00 3899.00 

40671.00 2776Kl.00 
2.50 4.60 
1.26 2.41 
1.23 1 .eo 
1.51 1.57 

17504.00 12282.00 
0 .oo 0 .oo 
0.00 0 -00 

0.00 10182.00 
1208.00 2720.00 
1004.00 4698.00 
1004.00 3902.00 

I .e9 2 . w  
2.32 4.13 

810.29 490.22 
0.54 0.11 

2212.00 6622.00 
1148.00 3018.00 

1 4 ~ 1 . 0 0  102805.00 

3360.00 ~ 3 a . o o  
25.00 68.33 
75.00 31.67 

302.00 1858.87 
908.00 Ri1.33 

70516 -00 
13895. 00 
11 773.00 
15395.00 
21572.00 

9785 .oo 
177726 .OO 

4.80 
2.52 
1 .eo 
1.58 

8451 2.00 
6008.00 

0.00 
0.00 

379E.00 
1560.00 
2312.00 
200fi .oo 

1.66 
2.57 

490.m 
0.09 

3588.00 
1600 .DO 
5174.00 

40.33 
59.67 

679.20 
9w.m 

37747 .oo 
7470.00 
7430.00 
9?73 .oo 

10818.00 
2444 .OO 

84659.00 
4.50 
7.51 
2 . 0 5  

1.67 

lY92.00 
35758.110 

o.no 

3273.011 
0.00 

1168.00 
1259.00 

784.00 
1.70 
1.08 

575.10 
0.05 

1 A52 .oo 
1030.00 
29tP.00 

57.33 
47.67 

811 .?5 

556.75 



VARIbeLE 

TOTAL AREAIeq. n) 
MEA 0-1MIsq. nl 
AREA 1-2MIsq. nl 
MEA 2-3M1sq. m)  
AREA 3-4Ml.q. m I  
MEA 46MIsq. m l  
vaumlcu .  n) 

wu( IN lM DEPTHlmI 
IEm O E I " l m 1  
RELATIVE spin 

vaum OWELOFWENT 
M E A  S H M L a  OPEN WATERlSq. m] 
AREA ) (AWIsq .  nl 
AREA FENlsq. .I 
ARU 5*M31eq. m l  
M E A  SAGIeq. m)  
OUTER SHUIELINE LEffiMlml 
IWEA WOAELME LEtGTHln) 
EIICRQFHT WcRRINE LENGMlr) 
OJTER WOA6.INE OtVEOPMENT 

WRR1OEDAR1IC INOtXl Iuhoa/cml/nl 
WER FRACTION 
EGGE BETYEEN aASSESln1 
EffiE WITHIN llL6SSFSlml 

TOT& EffiEInl 
X ROSE0 0-100MIXl 
X OPEN O-lOOM(Sl 
LENGTH CLOSE0 (tl00Mlnl 
LLffiTH OPEN 0-100Mlnl 

XNNW snrnai~~ OCVELOFUENT 

78 77 78 r 9  

i 7 m a . w  418w0.00 
2~500.00 7 4 ~ 8 . 0 0  
2m22.m i 5 t n u . 0 0  
I 20~13.00 i 4 0 i 7 0 . w  

0.00 22288.00 
0.00 8614.00 

i ~ 3 9 u . 0 0  073ni .00 
2.80 6 3 0  
1.08 2.34 
o.mi 0.73 
1 . l e  1.32 

174!S8.00 40E737.00 

0 .oo 0 .oo 
0.00 0 .oo 

2717.00 8241.00 
2ft38.00 8843.00 
208.00  1414.00 

i .m 2.73 
1 .a2 3.02 

0.03 0.01 
5555.00 7817.00 
1548.00 8273.00 
7103.00 141S0.00 

46.00 85.00 
52.00 35.00 

4 ~ 1 . 0 0  5om.00 

i r n 5 0 . w  2074.00 

7em.m ~ ~ 1 8 . i 4  

1304.10 40w.65 
1412.84 2l84.35 

6273.00 
6273 .DO 

0.00 
0 .oo 
0 .oo 
0.00 

5645.70 

0.90 
0.90 
1 . O l  

3 .oo 
41 E4 .OO 
2088.00 

0 .oo 
0.00 
0 .oo 

402.00 
358.00 
358.00 

I .43 
1.55 

417.78 
0.33 

758 .oo 
0.00 

758.00 
6.67 

91.33 
34.64 

367.16 

3106.00 
3106.00 

0.00 
0 .oo 
0 .oo 
0 .00 

1554.00 
0.50 
0 S O  
0.79 
3 .w 

2016.00 
1092 .oo 

0 .00 
0 .oo 
0 .oo 

227.00 
1 Ea .oo 
186.00 

1.15 
1 . I 7  

1354.00 
0.35 

413.00 
0.00 

413.00 
42 -33 
57.67 
96.10 

130.90 

wEnmo NJIBLR 

4092.00 6154.00 
409.00 6154.00 

0 .oo 0.00 
0 .oo 0.00 
0.00 0 .oo 
0.00 0.00 

3273.60 6154.00 
0.80 0 .eo 
0.80 1 .oo 
1 . I 1  1.13 
3.00 3 .oo 

3525.00 2394.00 
56r.00 31eo.00 

0 .oo 0 -00 
0.00 0.00 
0 .oo 0 .oo 

250.00 335.00 
236.00 510.00 
236.00 510.00 

1 . l o  1.20 
1.13 2.94 

771.25 1100.00 
0.14 0.61 

460.00 045.00 
137.00 0 .oo 
625.00 045.00 

65.33 62.67 
34.67 37.33 

163.33 209.93 
86.67 125.07 

15188.00 539055.00 
5ffl6.00 262612.00 
9363.00 43816.00 

0.00 14817.00 
0.00 10778.00 
0.00 13093.00 

10021.40 2Wtil90.00 
1.50 6.00 

1.04 0.97 
1.37 I .44 

14963.00 133154.00 
153.00 67727.00 

0.00 141450.00 
0.00 0.00 

2430.00 0 .oo 
595.00 61 56.00 
595.00 6740.00 
116.00 6Xl4.00 

1.38 3.13 
1.37 5.21 

776.36 115.20 
0.01 0.61 

713.00 18992.00 
584.00 6100.00 

1307.00 23092.00 
60.33 62.33 
39.67 37.67 

0 .ea 3.04 

350.98 5085.15 
236.02 3072.65 

6423.00 
5820.00 
eee.00 

0.00 
0 .oo 
0.00 

5687.80 
I .PO 
0.93 
1.33 
2.32 

41 12 .OO 
2312.00 

0.00 
0.00 
0 .oo 

372.00 
288.00 
2 5 . 0 0  

1.31 
1.26 

0.36 
656.00 
177 .oo 

11.00 
89 .oo 
40.92 

331.06 

10611.74 

535.00 

6244.00 182722.00 
3838.00 117R30.00 
1 BE7 .OO 40377 .00 

0.00 9892.00 
0 .oo 0 .oo 
0.00 0 .OO 

4112.10 200541 .OO 
1.30 2.40 
0.78 1.23 
I -50 0.53 
1 .mi 1.54 

3170.00 944WJ.00 
2074.00 35270.00 

0.00 0 .oo 
0.00 33134.00 
0 -00 0 .oo 

276.00 2585.00 
220.00 3007.00 
220 .oo 3007 .oo 

1 .08 1.79 
I . I O  2.78 

f880.06 435.73 
0.40 0.42 

164.00 1279.00 
850.00 7668.00 

18.33 37.33 

53.38 957.80 
222.64 1607.40 

4m.00 8289.00 

80.87 82.67 

22882.00 
228B2.00 

0.00 
0.00 
0 .oo 
0 .oo 

17M1.60 
0.80 
0.76 
0.44 
3 .OO 

21 828 .oo 
854.00 

0.00 
0 .oo 
0 .oo 

835.00 
838 .oo 
524.00 

1.19 
1.21 

0.04 
1159.00 
600.00 

1759.00 

85.33 
29.63 

605.37 

3280.00 

4.07 

4211 2.00 
5563.00 
8013.00 

27858.00 
0 .oo 
0.00 

2.70 
1.02 
1 . I7  
I . I 4  

41321 .OO 

792.00 
, 0.00 

0 -00 
0 .oo 

12Bl .oo 
1280.00 
1280.00 

1.76 
1.76 

1213 .'I 1 
0.02 

2565.00 
1139.00 
3704.00 

1.33 
96.67 
17 .OR 

1263.92 

43140.60 

e a n . 0 0  
5027.00 
8006.00 
8137.00 

l lEi6.00 
7884 .a0 

98230.00 
4.00 
2.31 
1.94 
I .54 

42553.00 
0 .oo 
0 -00 
0.00 

237 .OO 
1196.00 
1188.00 

0.00 
1.64 
1 .ti4 

7037.81 
0 .oo 

1196.00 
1116.00 
2311 .OO 

0.67 
99.33 

7.97 
1186.W 

12513 .OO 

6659.00 
5897 .oo 

0.00 
0.00 
0 .oo 

691 7.60 
1.40 
0.71 
1 .ll 
1.53 

12522.00 
0 .oo 
0.00 

0.00 
o m  

51 1-00 
51 1 .OO 

0.00 
1 .e9 
1-29 

5031 .12 
0.00 

511 .OO 
341 .OO 

652 .0u 

32.00 

66 .0u 
163.52 
341.40 



T a b l a  3 ~ o n l l n u e t l . . .  

v m i n t i i  r 

91 92 

T D T N  NltAlsq. a1 
NIfA 0 1MIsq. nl 
NIL4 I 2Mlsq. nl 
@MA 2 3Mlsq. m1 
AREA 3 4Mlsq. nl 
MEA 4 5 M l s q .  m l  
VaUMtlru. m l  
W I W M  LWPTHImI 
WAN IX-PTHlnl 
RElATIVE DEPTH 

AREA s1IILLDI OPEN WATtRIeq. nl  

ARFA FENleq. ml 

AREA SNAGlsq. m I  
CUTER WORELINE LEffiMIn) 
I W E R  SiOREINE LLNGTH(m1 
EllCRCtNT SHORELINE LEf f iM ln l  
CUTER WOREINE OEVEOPWENT 
INNW SHORELINE OEVELMWENT 
)(M(WOEOAIMIC INDEX( Imhos/cml/nl 

vaum OEVEIOFWENT 

MEA MRSHlsq.  nl 

I ,  AREA SfAWIsq. nl 

mvm RIACTIOW 
EOGE BEWEEN affisEs(m1 
ELEE w n H m  a I s s t s I m 1  

x af f iEo  r t i w w [ x i  

LENGM a f f i E 0  D-lMlMlnl 

T O T Y  EOGElmI 

X OPEN 0-lWWlXl 

L E W M  OPEN O - l ~ M l r l  

39108.00 
i5990.00 
23153.00 

0.00 
0.00 

0 .oo 
321 87.1 0 

I .70 
0.82 

1.45 

0.00 
0.00 
0.00 
0.00 

1113.00 
1 I13 .OO 

0.00 

1 .sa 
2428.18 

0.00 
1 113 .OO 

ew.00 
i w e . 0 0  

m.87 

0.78 

3n1m.00 

i .5e 

3.33 

37.10 
1075.90 

8855.00 

3489.00 
5366.00 

0.00 
0.00 
0 .oo 

1 .eo 
0.78 
1.51 
1.42 

0 .oo 
0 .oo 
0.00 
0 .oo 

400.00 
400.00 

0.00 
1.20 
1.20 

1838.38 
0.00 

400 .oo 
188.00 
588.00 

1 .oo 
88.00 

4.00 

e708.80 

ee54.00 

3m .oo 

93 

- 

:1888 .no 
1.1~4.00 

o .on 

0.00 

7241 .OD 

0.00 

1902.20 
1.20 
0.52 
I .?5 
1.29 

3688.00 
0.00 
0 .oo 
0.00 
0 .oo 

244.00 
244 .oo 

0 -00 

1 . I3  
1.13 

4213.03 
0.00 

244 .oo 

480.00 
0.00 

100.00 
0.00 

244 .OO 

21e.00 

.. . 

94 

. -  

3412.00 
341 2 .OO 

0.00 

n .oo 
0.00 

0 .oo 
341.20 

1 .on 

0.15 
3 .OO 

1872.00 
1540.00 

0.00 
0.00 
0 .oo 

278.00 
238 .DO 

0.10 

238.00 
1.35 
1.54 

610.00  
0.45 

515.00 
0.00 

515.00 
2 .oo 

98.00 
5.58 

273.42 

LI!, 

ix,r:,.nn 

n .no 
n .no 

I &/!I .lI0 

0.00 
I1 -110 

io1 4o.w 

n.m 
0.80 

0.63 
:I .oo 

11356 .OO 

1370.00 
n .oo 

0.00 

528.no 

0 .oo 

488.00 

528.00 
1.22 
1.40 

1312.50 
0.10 

1014.00 
0.00 

1014.00 
1.33 

98.67 
6.48 

479.52 

96 

. 

a,li :'H.OO 

%11;)0 .oo 

0.00 
0.00 

0.00 

n .oo 
?H8:'9.00 

1 .oo 
1.00 
0.54 
3.00 

23ff78.00 
2752 .OO 

0.00 
0 .oo 
0.00 

1013.00 
io4e.oo 

i 013.00 
i .m 
1 .e6 

2110.00 
0.10 

7081 .oo 
0 .oo 

mi .oo 
I .e7 

98 3 3  
17.47 

1030.53 

97 

. -. . . - - 

4261 H.00 

13372 .OO 
13Effl .OO 
15 97 7 .DO 

0 .oo 

42351.70 
2.10 
0.98 
0.80 
1.42 

4281 E .OO 

0.00 
0 .oo 
0 .oo 

1064.00 
1054.00 

161 .OO 

1.44 
I .44 

3484.18 
0 .oo 

1205 .oo 
1220.00 
2426.00 

0.00 
100.00 

0 .oo 
1064.00 

n .OD 

78.00 

!4 R 

2453.00 

2453 .no 

o .no 

o .on 

11.00 

I1 .oo 

1278 .50 
fl.50 
0.50 
0.89 
3 .OO 

2453 .oo 
0.00 

0 .oo 
0 .oo 

340.00 
340 .oo 

0.00 

1.94 
1.94 

3ew.00 
0 .oo 

340 .oo 
0 .oo 

340.00 
0.00 

0.00 

340.00 

0.00 

im.oo 

99 100 101 

..- . 

102 

17ffi 0.00 

10291 .oo 
7337.00 

0.00 

0.00 

1.90 
0.95 
1 .W 
1.49 

0.00 

i e w 4 . 3 0  

le631 .oo 
1228.00 

0 -00 
0.00 

0 .oo 
714.00 
717.00 
em .oo 

1.51 
1.57 

1858.57 
0.07 

1386.00 

1751 .DO 
0 .oo 

100.00 
0.00 

714.00 

3m.00 

29554.00 
2B554.00 

0.00 

0 .DO 
0 .oo 
0 .oo 

17732.40 

0.80 
0.31 
3 .OO 

o .eo 

2 a e 7  .oo 
1068.00 

0.00 
0.00 
0.00 

055 .oo 
e42 .oo 
842.00 

1.40 
1.41 

4278.33 
0.04 

1887.00 
08.00 

1785.00 
0 .oo 

100.00 
0 .oo 

m 5  .oo 

7 0254.00 
11 984 .oo 
6340.00 

52408 .OO 
0 .oo 
0.00 

2.80 
0.95 
0.94 
1.02 

70254.00 
0 .oo 
0.00 
0.00 
0.00 

1701 .OO 
1 7 M  .OO 

0.00 
1 .el 
1.81 

9144.05 
0 .oo 

1 7 M  .OO 
2883.00 
4584.00 

0 .oo 
100.00 

0.00 
1701 .OO 

t1e508.80 

2241 5 .OO 

39S5.00 
5986 .oo 

12237.00 
0 .oo 
0 .oo 

20861.80 

2.40 
0.93 
1.42 
1 . I 6  

22W8.00 
299.00 

0 .oo 
0.00 
0 .oo 

588.00 
598.00 
me.00 

1.13 
1.13 

0.01 
1198.00 

498.00 

0.00 
100.00 

0.00 
588.00 

1 m . m  

i e 8 6 . w  

.. 

i n3 

.. . 

17 m.no 
I ryg .no 

o.nn 
0.00 

0 .oo 
0.00 

539.70 
0.30 
0.30 
0.83 
3.00 
0.00 

0.00 
0.110 
0.00 

172.00 
0.00 
0.00 
1 . I 4  
I .oo 

473.33 
1 .oo 

172.00 
0.00 

172.00 
0.00 

100.00 
0.00 

172.00 

I 798.00 

104 

16024.110 
4393.00 

11461.00 
0.00 

0.00 

0.00 
10352.70 

I S O  

1 .oe 
1.28 

0.00 
0.00 
0.00 
0.00 

644.00 
0.00 
I .44 
1.44 

21 87.05 
0.00 

581.00 
1231 .OO 

10.00 
80.00 

0.85 

ie023.00 

e w o o  

844.00 

84.40 
579 .eo 

1 n:, 

?n/o.nn 
2n/u.nn 

n.on 
n.nn 
o .on 
o.no 

2nr.m 
0.10 
0.10 
0.19 
3.00 

2n7t1.00 
0.00 
0.00 

0 .oo 
o .nu 

?no.oo 
mo.nu 

o m  
1.74 
1.24 

30500 .OO 

0 .oo 

0 .oo 
200.00 

zoo .oo 

n.nn 
ita.no 

200.00 

11.00 



Tablu 3 contfnued... 

VARIMLE YElLNO NUbtIER 

108 107 108 109 110 111 112 113 114 115 118 118 

-- _.__.__ .___ __.______ _____-- 

TOTN PREAIsq. nl 

AREA 1-2NIsq. nl 
AREA 2-3Mlsq. nl 
AREA 3-4Nlsq. nl 
AREA 4-5NIsq. ml 
VCLUeElcu. m l  
W I M J N  OEPTHln] 
&EAN 0EmnI.l 
RELATIVE UPTH 
VULUM EVELOWENT 
AREA 9 1 N L o I  OPUI WATEHlbq. m1 
AREA U4RSHlsq. nl 
MEA FENIsq. nl 
AREA sUAwp[sq. nl 
AREA SNAGlsq. m l  
OUTER SIORELINE L t f f i ~ l n l  
INNER SiORELINE LEffiTH(m1 
EKRFENT SHDAELINE LENGMIn) 
CUTER 91WIRlNE ONROPMENT 

PREA 0-1UIsq. m] 

INNW s i r n a ~ ~ ~  EVELOWENT 

mvm FRACTION 
WRRIOEOARIIC I N W I  Imt~os/cml/rnl 

E f f i t  BETYEEN UASSESlml 
t f f iE WITHIN UASSESlm)  
lOTAL EffiE[nl 
X CLOSED O-IOOM(Xl  
X OPEN 0-lOOMIS1 
Lwni a O S L D  &lOOH(n) 
LEffiTH OPEN 0-lO0Mlnl 

15468.00 
14840.00 

870.00 
0 .oo 
0.00 
0.00 

14707.00 
1.10 
0.85 
0.78 
2.80 

15148.00 
310.00 

0.00 
0.00 
0 .oo 

573.00 
555 .oo 
314.00 

1.30 
1.27 

2073.48 
0.02 

881 .oo 
288.00 

1186.00 
14.33 
85.117 
82.13 

480.87 

11043.00 3926.00 
11043.00 3026.00 

0 .oo 0 .oo 
0 .OD 0 .oo 
0 .oo 0 .oo 
0 .oo 0 .oo 

11043.00 76j.20 
1 .oo 0.20 
1 .oo 0.20 
0.84 0.28 
3.00 3 .OO 

M ) ~ . O O  0.00 
5862.00 3926.00 

0 .oo 0 .oo 
0.00 0 .oo 
0 .oo 0 -00 

524.00 254.00 
347.00 0 .oo 
347 .oo 0 .oo 

1.41 1 .14 
1.37 1 .oo 

1607 .OO 10000 .OO 

0.54 1 .oo 
811.00 254.00 
538.00 0 .oo 

1407 .OO 254 .OO 
14.87 31.87 
ffi.33 68.33 
78.85 80.43 

447.15 173.57 

8602.00 40484.00 
mo2.00 19318.00 

0.00 21164.00 
0 .oo 0 .oo 
0.00 0.00 
0 .oo 0 .oo 

4801.00 2 ~ 8 6 . 2 0  
0.50 1.30 
0.50 0.83 
0.45 0.57 
3 .oo 1.46 

8602.00 404ffi .oo 
0.00 0 .oo 
0 .oo 0.00 
0.00 0 .oo 
0 .oo 0.00 

520.00 1116.00 
520.00 '1118.00 

0.00 0 .oo 
1.50 1.56 
1.50 1.56 

2814.00 26894.50 
0 .oo 0.00 

b20.00 1118.00 
0.00 1002.00 

520.00 2118.00 
0.00 0.00 

100.00 100.00 
0.00 0.00 

520.00 1116.00 

17378.00 
17382.00 

0.00 
0 .oo 
0.00 
0 .oo 

12174.40 
0.70 
0.70 
0.47 
3 .OO 

16518.00 
mo.oo 

0.00 
0.00 

0 .oo 
572.00 
584.00 
358.00 

1.22 
1.28 

5017.39 
0.05 

830 .oo 
0.00 

s30.00 
0.00 

100.00 
0.00 

572 .OO 

5844.00 
6644.00 

0.00 
0.00 
0 .oo 
0.00 

0.70 
0.80 
0.71 
3 .oo 

3434.00 
2210.00 

0 .oo 
0 .oo 
0 .oo 

378 .oo 
278.00 
278.00 

1.41 
1.34 

103.33 
0.38 

854.00 
0.00 

654.00 
18.87 
80.33 
73.05 

302.05 

33m.40 

i7mo.00 
17010 .OO 

0 .oo 
0.00 
0.00 
0.00 

15309.00 
0.90 
0.90 
0.81 
3.00 

5704 .OO 
11310.00 

0 .oo 
0.00 
0.00 

718.00 
811 .oo 
811.00 

1.55 
2.28 

903.33 
0.88 

1320.00 
398.00 

1725.00 
00.33 
9.67 

648.58 
80.41 

3 2 0 3  .OO 
18807.00 
1 2388 .DO 

0 .oo 
0 .oo 
0.00 

28898.80 

0.82 
0.88 
1.54 

25768.00 
8448.00 

0 .oo 
0 .oo 
0.00 

840 .oo 
840.00 

1.38 
1.48 

18E4.24 
0.20 

1720.00 
540.00 

2280 .oo 
70.33 
29.87 

818.83 
281.07 

i .m 

em .oo 

8851 -00 
2228.00 

2486 -00 
0.00 
0 .oo 

138Bl .SO 
2.70 
1.42 
2.44 
1.5E 

8066.00 

0.00 
0.00 
0.00 

460.00 
441 .oo 
441 .oo 

1.28 
1.31 

1 115.84 
0.08 

881 .oo 
370.00 

laB1.00 
28.87 
73.33 

120.00 

4 m e . w  

m . o o  

950.00 
050 .OO 

0.00 
0 .oo 
0.00 
0.00 

475.00 
0.50 
0.50 
1.44 
3.00 

820.00 
130.00 

0.00 
0 .oo 
0.00 

115.00 
110.00 
82.00 

1.05 
1 .08 

15734 .oo 
0.14 

187 .oo 
0.00 

1 87 .oo 
0.00 

'100.00 
0.00 

330.00 116.00 

13442 .OO 
13442.00 

0 .DO 
0 .oo 
0.00 
0 .oo 

9400.40 
0.70 
0.70 
0.54 
3 -00 

8023.00 
7418.00 

0.00 
0 .oo 
0 .oo 

542 .OO 
404 .oo 
404.00 

1.32 
1.47 

237.14 
0.55 

946 .oo 
111.00 

1057.00 
28.00 
72 .OO 

151.78 
380 .24 



Teble 3 continued.. . 

V AR IPBLE DE F IN I T  ICNS : 

N 
cn 

TOTAL AREA 

AREA 0-1H 
AREA 1-2M 
AAEA 2-3H 
AREA 3-4M 

AREA 4 S H  
V a U N  
HAXIMJH OEPTH 
EM4 OEPTH 
RELATIVE OEPTH 
vaum OEVELOPMENT 
AREA SHALLLW OPEN WATER 

MEA HARSH 

AREA FEN 
AREA SWAMP 

AAEA SNAG 
OUTER SHORELINE LENGTH 

INNER SHORELINE LENGTH 
EMERGENT SHORELINE LtNGTH 

aJTER SHORELINE DEVELOPMENT 
INNER SHORELINE OEVELOPMENT 
HORWOEOARIIC INDEX 
COVER FRACTION 

EDGE BETWEEN CLASSES 
EDGE WITHIN amffi 
TOT& ECGE 
% CLOSE0 0-100H 

% OPEN 0-100M 

LENGTH aOSE0 0 - I O O M  

LENGTH OPEN 0-100H 

For t h i s  study, "wetlend" i nc ludes  the  c lasses Hersh, Fen. S r m p  end S h e l l a  Open Weter b u t  n o t  t h e  c lesses Heedow end Shrub-Cerr [Runke end 

Lmuis 19011. T o t a l  Aree we6 c e l c u l e t e d  by d i g i t i z i n g  the e n t i r e  wet land 8s de f ined  above end evereging t h a t  nunber w i t h  the sun o f  i n d i v i d u a l  
b o t t m  contour epee meesurenents. Hence, t h e r e  o re  a n e l l  descrepancies betueon T o t e l  Area end the  sun of e l l  contour erees. 
Bo t ton  epee between 0 end 1 m depths. 
Bo t ton  eree between 1 end 2 m depths. 

B o t t m  epee between 2 end 3 m depths. 
Bottmn aree between 3 end 4 m depths. 

Bottcm epee between 4 end 5 m depths. 
Weter vo lune c a l c u l e t e d  f r o n  the b o t t o n  contour  date. 
Heximum water depth detennined i n  the f i e l d .  

Equels... ~ V o l u n e l / ~ T o t e l  Areal. 

Equele... 
Equals... 
Area of wet lend comprised of permanent s tanding weter l e c k i n g  sxteneive [<IO%] emergent p l e n t  cover [ a f t e r  Runke end Lewis 1 9 W l .  Runke end 

L m i s  ( 1 9 B l l  d e f i n e  " a h e l l a "  e8 <2m, b u t  i n  t h i s  study, depths > 2 m  [ b u t  g e n e r a l l y  <5ml were considered " c h e l l a " .  
Aree of wet lend t h a t  i s  permanently o r  eeeeonnlly inundeted end suppor ts  en ex tens i ve  [>IC%] cover o f  energant. non-woody vege te t i on  r o o t i n g  

i n  m ine ra l - r i ch  subs t ra te  [ a f t e r  Runke end L a r i s  19811. 
Aree o f  wet lend comprtsed o f  i n -s i  t u  eccumuletione of w e l l  t o  poor ly  decomposed non-Sphegnic peets  [ a f t e r  Runke end L a r i s  19W 1. 
Aree o f  wet land conpr ieed of t ree6  o r  t e l l  shrubs end Ct terecter ized by p e r i o d i c  f l ood ing  end neer l y  permanent subsur face weter  fla through 
ve r lous  m ix tu ree  of m jne re l  end o r g a n i c  subs t re tes  [ a f t e r  Runke end L m i s  19811. 
Aree of wet lend canpr ieed o f  s tand ing  o r  Lying deed t r e e s  i n  she l lon  weter. 
T o t e l  Length o f  edge between wetlend, e8 def ined above, end upland [ i n c l u d i n g  Heedow end Shrub-Cerr]. 

T o t e l  l eng th  o f  edge between S h e l l o w  Open Water end e l l  o t h e r  wet land cleeaes or  upland. 
T o t a l  Length o f  edge between S h e l l a  Open Weter end Harsh, Fen or  %mp [ c l essee  con ta in ing  emergent p l e n t s l .  

Equele... [Outer Shore l i ne  Length) / [2  * 91R[3.141 T o t a l  Areel. 
Equels... [ I n n e r  Shore l i ne  Leng th ] / [ 2  * SQR13.141 * T o t a l  Areal. 

Equele... [ m n d u c t i v i  t y l / I k e n  Depth]. 
Equals... [ [A rea  Harsh] + [Area Fen] + [Area Swmpll / [ T o t a l  Areal. 

T o t a l  Length o f  edge between wet lend cleseee p l u s  l eng th  of edge between wet land end upland. 

T o t a l  l eng th  of edge w i t h i n  wet land c lessee l i e .  between p l a n t  essoc ie t i ons ] .  

Equals... [Edge Between Clesses] + [Edge W i t h i n  Cleseesl. 
Percent  of h e b i t a t  surrounding e wet land which i s  Forest  [deciduous, con i fe rous  o r  mixed] averaged over  25m, 50m end 100m d is tences  f r a n  the 

wet lend edge. 
Percent  of h e b i t e t  surrounding e wet land which i s  Gresslend [ o r  o the r  open h e b i t e t ]  evereged over 25m. 50m end l O O m  d i s tences  f r o n  the wet lend 

edge. 
Length of h e b i t a t  surrounding e wet lend which i s  Fo res t  [deciduous, coni ferous o r  mixed) evereged over 25m. 50m end l O O m  dis tencae f rm the  

we t land  edge. 
Length of  h e b i t e t  surrounding e wet land which i s  Gresslend [ o r  o ther  open h e b i t e t l  evereged over  25m, 50m end 100m d is tances  f r o n  the  wet lend 

edge. 

150 k x i m u m  Oepth 1 . 7 7 2 3 I / ~ S I R ~ T o t a l  A ree l l .  

13 Heen Oepthl/IHeximun Depth]. 



TPklLk 4. YsLer chnnl6Lry datu racrirdnd f o r  eaLh rer le i id  a t  Hibku C i e e k ,  19a3-1Yo4. l"H/O" 11ldlLaLeb Nu OaLa ; 'I * 'I 1ridlLeLss u insan of 3 samples). 
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8.80 

417.00 
0.20 
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1 .oo 

56.20 

330.00 
245.00 

35.90 

3.40 
0.90 

0.08 
0.73 
0.82 
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1.70 

2IYl.00 
0.20 

64 .00 

1 .oo 
12.70 

324.00 
255 .OO 

43.60 
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0.90 
0.03 
0.54 
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1 .oo 
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4443 .oo 

3.30 
236.00 
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329.50 
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2.53 
0.23 

34.00 
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10.10 

7773.00 
1.90 
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2130.00 
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40 .00 
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21 
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15 

... - 

9.AO 
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108.00 
titi 4. on 
l!rn.00 

33.00 

16.4il 
35.111 

11.115 
0 ..'I n 

3ii.m 
0 .>!I 

~ 

........... -. ............... - . .. 

VAJIIPELt 

7 

~ .. - _ _  

7.10 

42 .oo 
0 -00 
0.00 
0.00 
0 .oo 

11 .so 
10.50 

i .eo 
0.40 

0.50 
0.02 
0.70 

0.16 
4.20 

.. .___ 

8 

9.20 

940.00 
0.60 

35 .oo 
147 .oo 
? I  .30 

8X1.00 

1 KJ .oo 
2R.40 

3:). 70 

0.01 

1.32 
4.60 

r .m 

5.08 
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9 10 11 

___ 
12 

.. .. 

0.80 

1700.00 
0.80 

41 .OO 

210.00 

191 .oo 

142.00 
14.50 

25 .OO 
220.00 

0.01 
3.97 

1 . O l  
2.50 

Boe.00 

4 

...... 

0.20 

817.00 
0.40 

96 .oo 
19.00 
0 .oo 

336 .OO 
272.00 
40.80 

2 3 0  
1.50 
0.05 
2.42 

0.17 
2.10 

1 2 

............. ......... __--. . .  

9 :no 
338.00 

0.20 

1 .oo 
WO 

234.00 

21 2 .oo 
23.70 

2 .OD 
0.90 
0 .oo 
1.29 
0.64 

4e .oo 

8.30 

7.20 

0.00 
0.00 
0.00 
Nm 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 

ee .oo 
9.10 8.70 

352.00 887.00 
0.20 o.eo 

28.00 60.00 
40.00 127.00 
74.40 41.60 

333.00 738.00 

lU3.00 322.00 

11.40 84.80 
4 3 0  5.80 
3.30 11.20 
0.02 0.13 
3.03 4.42 

0.20 0.24 
9.21 8.21 

8.80 
2990.00 

2.10 
20 .oo 

597 .oo 

1680.00 

270 .OD 
53.50 
48.00 

885.00 
0.01 
5.63 
2.82 

88.10 

8.10 

9.20 

1443.00 

1 .00 

e l  .oo 
200.00 

81 .oo 
EBo.00 
418 .OO 

87.70 

6.60 
375.00 

0.01 
3.84 

0.33 
23.00 

- - . -. -. 

9.00 

2000.00 
1.90 

1 7 1  .00 
207 .oo 
44.50 

545.00 
!NE .OO 

199.00 

6 .OO 
1040 .oo 

0.07 
3.41 

0.19 
3 .00 

.......... 

VMIPEl t  WERPNU NUWtR 

... 

16 17 I S  22 

9.20 

1450.00 

1 .lo 
31.00 

277 .OO 
64.80 

918.00 
209.00 
33.20 
7.40 

1119.00 
0.01 

3.63 
2.10 
3 .60 

24 25 28 27 28 29 30 19 

10.00 

PS5.00 
0 .oo 

31.00 
17 .OO 
06.40 

281 .oo 
172.00 
24.30 

2.00 

2.41 
0.02 

2.28 
0.54 
1.20 

f f l -  

UJNIUCI 1V J T V f  m h o d m l  
SPLINIlYlppt) 
CALCIUU[ppnl 
sooninipP) 

RIEN. rUrrU.INITY(ppnl 
TOT. PLK# INlTYIppm) 

HAROHESS( ppml 
HPCNESIUMl ppm) 
ML[RIOEIpp l  
SJLR1ATElppmt 
NITRATE NITRf f iB l lpp l  
TOT. DISSOLVE0 NITACGLNlppmJ 

l U ~ I O I T Y 1  turb. unl L B )  

TOT. R1OSRIMIIS[ppI 

9.40 

4383.00 
3.20 

1200.00 

3210.00 

e .oo 

85e.00 

ise.00 
4) 3 0  

110.00 
400.00 

0.04 
4.30 

19.40 
19.00 

8.u) 
172.00 

0 .oo 
31.00 

0 .M) 

0.00 
127.00 
107 .OO 

2.10 

1 .Bo 
0.05 
0.23 
0.04 
2.50 

ii .eo 

9.30 

3150.00 
2.20 

17.00 
873 .oo 
194.00 

3520.00 
167.00 

25.20 
70.00 

510.00 
0.03 
3.46 
0.Y4 
5.20 

10.00 

740.00 

0.20 
56 .OO 
60 .OO 

189.00 

533 .oo 
325.00 

60.00 
4.10 

k 6  .oo 
0.01 

3 .08 
0.54 
5.20 

9.00 

100.00 

0.00 
1 7  .OO 
0.00 
1 .08 

S . 5 0  
49.60 

7 .30 
0.30 

9.80 
0.00 
0.42 
0.24 
2.50 

9.10 8.10 

451 7 .oo e e o m  
3.30 0 -30 

237.00 E3.00 
820.00 52.00 
204.00 162.00 
858.00 655.00 

2070.00 341 -00 
349.00 83.10 

8.50 7.00 
3600.00 182.00 

0.11 0.04 

3.21 2.41 
0.13 0.11 
7 .30 1 .oo 

8.80 
2883 .oo 

2.40 
123.00 
453.00 

99.70 
1580.00 
896 .OD 
190.70 
16.60 

0.09 
3.77 
0.87 
1.50 

sm.00 

8 .30 
827 .oo 

121 .oo 

18.30 

0.80 

58.00 

m . 0 0  
67e.00 
i ie.10 

6.00 
28.20 

0.08 

1 .E8 
0.1Y 
1 .PO 

9.40 

2887 .OO 

21 .00 

587.00 
164.00 

1450.00 
208.00 

35 .PO 
270.00 
385 .OO 

0.01 
3.33 
2.47 
4.110 

i .Bo 

9.40 
990 .oo 

0.50 

103 .OO 

113.00 
162.00 

979.00 
460.00 

73.30 
9.20 

92.00 
0 .oo 
3 . 3 0  
1 .01 

6 .OO 

9 . m  

ia i/.nn 
8 .30  

Xi .011 

3300 .00 
1562.00 
6TJ0.00 

208.00 
31 . I O  

5tU.OIt 
3500.00 

0.00 

3.6!1 

7.85 
4.Xl 



Table 4 contlnued... 

m *  
CD(OVL7 IVITY 1 tmhoa/cm) 

SMINITYIpptl  
CllLcIuMIppml 
soo luwlpp l  
WEN, llLKMINITYlppm1 
TOT. MKAL INITYl p p l  
HPstCWSSIppml 

WbGNESNMl PPI 
flCU(1ff lppnl 
W L W A T F I p p l  
NITRATE NITRffiENIppnl 
mT. OlSSl lVEO NITRffitNlpl 
TOT. WOSA1ORISIppml 
N W I O I T Y I  turb. unl tsl 

8.70 
332 .DO 

0.00 
81 .oo 
0.00 
1.29 

214.00 
174 .OO 
24.40 
2.00 
2.90 
0 .oo 

ml 0.13 
0.4E 
1 .80 

8.70 
8087 .oo 

6.20 
24.00 

2000.00 
738 .oo 

3780.00 
230 .oo 

48.20 
3B8.m 

1760.00 
0.05 
2.88 
2.92 
2.00 

8.80 
7900.00 

6 .OO 
23 .oo 

2060 .OO 
743.00 

37W.00 
228 .oo 

46.70 
3(P.m 

1780.00 
0.03 
2.98 

8.30 
2.80 

34 

.. . ... 

8.50 
1370.00 

1 .on 
87.00 

197 .OO 
tun 

667.00 
445 .DO 

71.20 
17.20 

465.00 
0.01 
2.70 
1.10 
1 .so 

35 

9.so 
3667 .OO 

2.00 
113.00 
817.00 
224.00 

1480.00 
'1050.00 
239.00 
38 .oo 

1420.00 
0.04 
3.50 
0.19 

1.70 

9.00 
2273 .DO 

1.80 
147 .DO 
345.00 
200.00 

11 10 .on 
661 .OO 

141.60 
14.10 

490.00 
0.01 
7 .53  

0.10 
1 -20 

0.80 
950 .on 

0.40 
137.00 
50.00 

137.00 
672.00 
556 $00 
119.00 

3.50 
10.00 

0.01 
1 .R5 

0.23 
1.80 

VARIABl f 

49 47 48 49 50 

m *  
CONOUCl IVTTYlunhodmn) 
SMINITYlppt l  
rALCIuwlpp1 ' 
sooIuNlppml 
mm. p L w m I T Y i p p i  
TOT. KKllLINITYIppml 
HARONffiS( p p )  
MKNESNNlppml 

SULWATEl ppn) 
NITRATE NITRffiENlppl 
TOT. OISSOLVEb NITflffiFN(pl 

N W I O I T Y I  turb. un l ie l  

ML(R1E lPP.1 

TOT. R ~ O S ~ ~ U S I ~ ~ I  

8.90 
778.00 

0.40 
135.00 
38.00 
35.50 

659.00 
544.00 
104.00 
3.80 

11 .oo 
0.00 

I 1.79 
0.03 

1.50 

8.00 
137.00 

0.00 
21 .oo 
0 .no 
0 .oo 

173.00 
131 .OO 

13.50 
8.50 

18.50 
0 .on 
0.38 
0.12 
2.20 

7.70 
853 .on 

0.20 
89.00 
31 .OO 
6.10 

788 .no 
52fl.00 
107.00 

14.30 
0.30 
0.00 
1 .a 
0.08 
1 .OD 

8.30 
133.00 

0 .on 
71 .no 
0 .on 
0.00 

108.00 
93 .oo 
10.30 

2.30 
0.30 

0.00 

0.33 

0.89 
2.90 

9.20 
827 .00 

0 .so 
72.00 
07 .OO 

0.00 
7M.00 
428.00 

85.10 
4.50 

12.00 
0.01 
3.53 
0.18 
2.10 

51 5;, 53 

9.60 
3773.00 

2.40 
14.00 

7W.00 
383.00 

2389 .OD 

166.00 
31 -40 
90.00 
23.30 

0.01 
3.24 
0.21 
1 .H) 

8 .no 
69.00 
0.00 
5 .no 
0 .on 
0 .on 

35.70 
27 -90 
3.00 
1 .EO 
0.20 
0 .on 
0.27 
0.09 
0.50 

9.30 
400.00 

0.20 
01 .no 
12.00 
0.00 

322.00 
2HR.00 
4fl.30 

1 .EO 
0.20 
0.03 

0.77 
0.14 
3 .PO 

9 .so 
11 30.00 

0.70 
32.00 

i m . 0 0  

eo9.00 
124.00 

247 .OO 
51.20 

7 .on 
23.50 
0.01 
2.68 
0.09 
3 .so 

39 40 41 42 43 44 

. . __________ 
9.20 

1257.00 
0.70 
m .on 

161 .OO 
109.00 
782.00 
610.00 

92.30 
19.20 

205.00 
0 .os 
2.80 
0.56 
1 .20 

8.20 8.80 

0.70 7.00 
68.00 31.00 

202.00 2700.00 
0.00 803.00 

B36.00 3410.00 
372.00 311.00 

70.80 86.80 
41.60 670.00 
08.00 3 W . 0 0  
0.04 0.07 
3.47 4.13 
0.13 4.00 
1 .eo 4.40 

i300.00 ime7.00 
8.90 9.10 

1523.00 833.00 
1 .oo 0.20 

m.00 100.00 
223.00 28.00 
53.80 WV 

1230.00 WO 
624.00 tU0 

113.00 WO 
22.50 W0 
17.00 wn 
0.07 tun 
3.88 WO 
0.13 WO 
1 .so WO 

9.40 
043.00 

0.20 
109.00 

24.00 
WO 
tu0 
tu0 
tun 
tuo 
tu0 
WD 
tU0 
tu0 
tu0 

455 

..... ~ 

9.30 
b20.00 

0.20 
tm .on 
? I  .on 
94. 00 

355.00 
277.0U 
46.90 
2 .$I1 

13.70 
0.111 
1 .El 
0.39 
3.50 

54 56 66 57 5 8  59 60 

~ _ ___ ._ .  

8 .eo 
913.00 

0 .eo 
9E .oo 

385 .no 
0.00 

840.00 
383.00 
83.30 

4.10 
23 .OO 

0.13 
3.10 
0.23 
7.80 

8.60 
710.00 

0.20 
60.00 
58.00 
57.30 

574.00 
378.00 

72.70 
4.40 
0.40 
0.01 
2.14 
0.22 
2.40 

B .EO 
7333.00 

4.80 
26.00 

1800.00 
477.00 

235.00 
4.40 

172.00 
iim.oo 

0.02 
2.77 
0.07 
1.70 

31 m .oo 

8.10 
788.00 

0.30 
130.00 
25 .OO 
23.30 

814.00 
640.00 
108.00 

4.10 
6.30 
0.01 
1.73 
0.11 
2.10 

8.80 
1980.00 

1.10 
98 .on 

313.00 
78.10 

1580.00 
51 8.00 
loB.00 
11.20 
8.10 
0.01 
2.68 
0.20 
5.60 

9.90 
4233.00 

2.70 
16.00 

920.00 
254.00 

2400 .on 
21 2.00 
34.50 

177.00 
41 .DO 

0.01 
4.13 
0.06 
2.20 

9.00 
2117.00 

1.10 
122.00 
273.00 

12.70 
1310.00 
854.00 
i u . o n  
28 s o  
62 .OD 
0.01 
2 .29 
0.05 
5.10 



Tsblw 4 continued... 

VMIIYILE 

81 62  83 

R1 
CONUJCTIVITY(uhos/cn) 
SMINITYlpptl  
CPlCIWIppn) 
SOCIIUHIpp) 
WEN. #KMINITY(ppml 

tlMaCESS1 ppml 
WNESDJH( ppn 1 
MoRIDFlppnl  
SJLWATE I ppn I 
NITRATE NITROGEN( ppnl 
TOT. OISSUVEO NITROGEN(pp 
TOT. WOSR1ORISlppn) 
N W I O I T Y [  turb. unl t 6 )  

TOT. ALKALINITYlppml 

9.70 
1323 .00 

0.70 
107 .W 
108.00 
213 .OO 

1 om .oo 
722 .OO 
150.00 
10.10 

0.70 
0.02 

) I  2.72 
0.03 
1.50 

8.30 
770.00 

0.50 
125 .OO 
21 .oo 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 

9.30 
1013.00 

0.40 
154.00 

43 .no 
77.10 

797 -00 
682.00 
132.00 

5 3 0  
0.50 
0 .oo 
1 .E7 
0.04 
0.80 

64 6!, 66 87 88 69 70  71 72 73 7 4  7!D 

.. .. .. ____._ ... .- -~ -----I_ -. .~ . . . . - 

8.50 
568.00 

0.10 
108.00 
25 -00 
84.00 

482 .OO 
345.00 

88.80 
7 .oo 
1.20 
0 .oo 
1 .e7 
0.05 
1.40 

9.80 
6717.00 

4.40 
197 .OO 

1300.00 
279 .OO 

1260.00 
1620.00 

290.00 
80 .oo 

3950.00 
0.01 
1.63 
0 .I15 

2.10 

m *  

SALINlTVIppt) 
OONiXJCTNZTY[uhov'cnI 

CALCIUHlppI 
SOOIUHlppnl 
WEN. MKALINITY(pp1 
TOT. KKMINITY(ppnl 
HARONESSIppI 
HbGNESIUMlppnl 

SULIMATE I ppnl 

NITRATE NITRffiEN(pp1 
TOT. OISSOLVFO NITROGEN[ppm] 

m ~ r n m i  PPI 

TOT. fflmHirnus[ppn] 
lurfiIOlTY[ turb. ut11 ts) 

9.60 
533.00 

5 3 0  
47 .w 

2000 .W 
4Q.00 

2130.00 
w.00 
102.00 
340.00 
3000 .OO 

0.01 
1 .E4 
0.04 
1 .em 

B .oo 
7833.00 

4.81 
505.00 
839 .oo 
1Ri.00 

3740.00 
878.00 
l W . 0 0  

0 .oo 
3.00 
0.04 
2.20 

Bm.w 

~ i 6 0 . 0 0  

B.m 
378.00 

0 .oo 
71.00 
0.00 

21 3 0  
177.00 
178.W 
w .oo 

3 .oo 
12.70 
0.00 
1.92 
0 .08 
1 .m 

9 .oo 
677.00 

0.20 
115.00 

18.00 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
tu0 
WO 

8 . m  
617.00 

0.10 
110.00 
19.00 
92.50 

338.00 
344.00 

87.10 
4.90 

57.00 
0.00 
2.97 
0.14 
4.60 

0.00 
910.00 

0.40 
155.00 
30.00 
tu0 
WO 
ruo 

WO 
WO 
tu0 
WO 
tu0 

tun 

t un  

8.10 
1os?.oo 

0.50 
l Q . 0 0  
30.00 

WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
tu0 
WO 

9.40 
1207.00 

0.50 
138.00 

148.00 
828.00 
698.00 
182.00 

9.10 
170.00 

0.01 
4.94 
0.04 
0.70 

m o o  

8.00 
543.00 

0.20 
103.00 

18.00 
0.00 

330.00 
263.00 

45 .BO 
3 .eo 
1.80 
0 .oo 
0.97 
0.14 
1 .eo 

8.50 
1481.00 

0.90 
173.00 
108.00 
223 .00 

1cm0.00 
888.00 
W 7  .OO 

188.00 
0.M 
1 .e7 
0.04 
0.80 

12.80 

8.20 
IBLU.00 

1 .w 
178.00 
vI2.00 
338.00 

13ffi.00 
892.00 
205.00 

13.90 
109.00 

0.01 
I .e2 
0.15 
1.50 

8.70 
1020.00 

0.40 
187.00 
34.00 
78.20 

729.00 
835.00 
135.00 

4.30 
10.00 
0.01 
0.97 
0.03 
1 .oo 

8.20 
1 100.00 

0.50 
lYR.00 
42-00 
9.65 

828 -00 
7B.00 
173.00 

9.10 
121 -00 

0.01 
2.12 
0 .OB 

13.00 

9.20 
513.00 

0 .oo 
92.00 
14.00 
8.30 

349.00 
344.00 

52.00 
3.70 
38.00 

0.01 
2.12 
0.13 
3.70 

8.40 
442.00 

0.00 
90.00 
8.00 
0.00 

Xl5.00 
28P.00 

38 .eo 
I .30 

20.20 
0 .oo 
0.34 
0.02 
0 . M  

9.20 
993 .oo 

0 -40 
40.00 

150.00 
175.00 
785 .oo 
241 .OO 
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Table 5 .  R e l a t i v e  abundance of a q u a t i c  b i r d  s p e c i e s  on t h e  Riske  Creek s tudy  

a r e a ,  1980-1984 ( t o t a l  number of b i r d s  ove r  2 1  s u r v e y s ) .  
__- -____- -  -- 

PERCENT OF 

SPECIES TOTAL COUNT TOTAL 

---- 
DABBLING DUCKS - 

1. Mallard (Anas - p l a t y r h y n c h o s )  
2. Northern P i n t a i l  (4. a c u t a )  
3. Green-winged Teal  (A.  c r e c c a )  
4. Blue-winged Tea l  (A. d i s c o r s )  
5 .  Cinnamon Teal  (A.  cyanop te ra )  
6. American Wigeon (A. americana)  
7 .  Northern Shoveler  (A. c l y p e a t a )  
8. Gadwall (4. s t r e p e r a )  

GEESE 
9. Canada Goose (Bran ta  canadens-is) 

D I V I N G  DUCKS 
10. Redhead (Aythya americana)  
3 1 .  Ring-necked Duck (A. c o l l a r i s )  
1 2 .  Canvasback (A. v a l i s i n e r i a )  
13. Scaup Sp. 
14. Barrow's Goldeneye (Bucephala i s l a n d i c a )  
15. Buff lehead  ( E .  a l b e o l a )  
16. Ruddy Duck (Oxyura j a m a i c e n s i s )  
37 .  Sur f  S c o t e r  ( M e l a n i t t a  p e r s p i c i l l a t a )  

(A: mar i l l a  and A. a f f i n i s )  

GREBES 
18. Eared Grebe (Pod iceps  n i g r i c o l l i s )  
19. Horned Grebe (P. a g r i t u s )  
20.  P ied-b i l  l e d  Grebe (Podilymbus podiceps)  
21. Red-necked Grebe (Pod iceps  g r i s e g e n a )  

COOTS 
22. American Coot ( F u l i c a  americana)  

LOONS 
23. Common Loon (Gavia &mer) 

OTHER SPECIES NOT CONSIDERED 
24. Euras ian  Wigeon (Anas penelope)  
25. Swan Sp. (Olor  sp . )  
26. Oldsquaw (Clangula  hyemaliz)  
27. White-winged S c o t e r  ( M e l a n i t t a  deg land i )  
28. Common Goldeneye (Bucephala c l angu la )  
29. Hooded Merganser (Lophodytes c u c u l l a t u s )  
30. Western Grebe (Aechmorphorus o c c i d e n t a l i s )  
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Teble 6 . Mean number o f  aquatic bird8 on each wetlsnd m t  Rieks Creek, 198)-1984. [ n  ~ 21 survsye ovar 5 years; standard deviations e r e  i n  bracbete; nemea of b i r d  apeciee a r e  given below). 
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1.86 0.57 2.62 4.81 0.19 0.95 0.43 0.10 0.90 0.00 0.62 0.00 1.05 1.38 3.81 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

14.371 (1.991 15.761 (6.97) (0.80) (1.50) (0.931 (0.441 [2.88] (O.OO]  I l .661 (0.00) (2.821 11.28) (4.001 (0.441 (0.00) (0.00) (0.00) (0.00) (0 .00 )  (0.001 (0.00l 

4.19 2.05 1.62 4.52 0.19 8.05 0.86 0.48 0.00 3.48 5.67 1.38 33.82 20.43 4.10 0.29 0.00 0.10 0.00 0.00 0.00 0.10 0.00 

18.991 (3.251 12.331 15.42) (0.80) (9.781 (1.851 [1.08] (O.OO] ( 5 . 8 5 )  (9.90) (4.281 (38.24) (12.90) (2.281 (0.801 lO.001 10.441 lO.001 (0.001 [O.OOl (0.301 lO.001 

0.90 0.38 1.43 1.14 0.00 1.10 0.95 0.00 0.05 0.00 0.05 0.00 0.10 2.00 1.48 0.00 0.00 0.00 0.24 0.00 0.00 0.14 0.00 

(1.181 (1.021 (3.171 I 2 . W )  (0.00) (1.70) (1.241 (O.OO] (0.22) ( O . O O ]  (0.221 (0.00) (0.441 (1.581 11.171 (0.00) (0.00) 10.001 10.62) lO.001 lO.001 10.481 (0.001 

2.14 1.48 4.14 2.38 0.00 1.90 1.14 0.43 0.00 0.38 2.43 0.10 5.82 21.90 4.00 0.05 0.81 0.00 0.00 0.00 0.00 0.00 0.00 

13.071 12.271 16.201 (3.921 (0.00) (2.17) (1.351 (0.811 (0.001 (1.021 (2.96) (0.44) (8.07) l l8 .831 13.621 10.22) (1.67) (0.001 (0.00) ( 0 . O O l  (0.001 (0.001 (0.00) 

0.52 0.00 0.29 1.00 0.00 0.48 0.10 0.00 0.00 0.00 0.00 0.00 0.33 1.48 0.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 

(0.871 (0.001 10.961 (1.95) (0.00) (1.08l (0.441 (0.001 (0.00) (0.00) (0.00) (0.00) (1.161 (0.98) (1.04) (0.00) (0.00) lO.00) lO.00) (0.00l (0.001 (0.00) (0.22) 

2.48 0.82 2.82 4.10 0.43 8.81 3.81 0.43 0.10 0.52 1.86 0.67 21.78 1.62 5.38 0.24 0.00 0.38 0.24 0.00 0.00 2.43 0.00 

(3.561 12.201 (3.80) 17.251 (1.12) (19.00) (4.84) 10.931 (0.44) (2.18) (2.78) (1.591 (20.92) (1.02) 14.97) (0.62) (0.00) (0 .W) 10.77) lO.001 (0.001 (4.521 (0.001 

0.76 0.00 0.10 0.87 0.10 0.52 0.48 0.00 0.14 0.78 1.14 0.14 1.52 0.33 0.78 0.81 0.06 0.00 0.00 0.29 0.00 4.78 0.00 

[1.091 (0.00) (0.441 (1.53) (0.44) [0.88] (1.08) (0.00) (0.38) 12.02) (4.16) (0.65) (3.33) 10.73) (1.14) (1.381 (0.28) (0.0Ol l0.00) [0 .68)  ( 0 . 0 0 )  14-72) (0.001 

1.00 0.00 0.71 0.00 0.00 1.43 0.87 0.29 0.10 0.14 0.43 1.33 3.95 0.43 3.62 8.71 0.00 0.43 0.00 0.10 0.00 21.88 0.00 

(2.471 (0.00) (1.681 [O.OOl (0 .00 )  (4.79) (1.801 10.721 (0.441 (0.65) (0.93) (2.31) (5.861 (0.81l (3.50) 18.43) (0.00) (0.871 (0.001 (0.30) (0.0Ol (17.98) (0.00) 

0.19 0.00 0.10 0.10 0.14 0.00 0.00 0.00 0.14 0.00 0.00 0.05 0.00 0.24 0.29 0.82 0.00 0.00 0.00 0.14 0.00 4.19 0.00 

lO.801 lO.001 (0.44) (0.441 (0.85) (0.00) (0.001 (0.001 lO.48) (0.00) (0.00) (0.22) (0.OOl (0.82) (0.84) (1.471 lO.00) (0.001 (0.001 10.36) lO.00) I2.82) (0.001 

2.76 0.78 0.81 0.57 0.05 2.38 0.71 0.76 0.71 0.38 1.67 6.62 17.80 4.87 7.05 0.14 0.00 0.05 0.00 0.00 0.00 0.33 0.00 

(4.891 (3.491 11.25) (1.54) 10.22) 13.231 (1.45) (1.341 (3.05) (0.97) (2.581 (15.021 (27.88) (2.83) (5.711 10.48) (0.00) (0.221 (0.00l (0.00) l O . O O l  (O.Se)  (0.00l 

0.29 0.00 1.24 0.52 0.05 0.90 0.43 0.24 0.05 0.00 0.00 0.00 0.96 1.33 0.90 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 

10.721 lO.OOl l l .871 10.87) 10.221 11.41) (0.81) (0.621 10.221 (0.001 (0.00) (0.001 (2.481 (0.91) (0.89) 10.00) (0.00) I0.OOl (0.441 (0.00l (0.001 (0.00l IO.OOl 
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2.00 0.43 2.14 1.10 0.00 1.78 0.86 0.10 0.19 
I l .841 10.931 15.151 12.281 10.001 I l .811 11.621 10.441 10.511 

0.71 0.00 0.33 0.81 0.00 1.78 0.00 0.00 0.14 
(1.01l [O.OO]  (0.73) 11.721 (0.001 12.181 (0.001 lO.001 10.481 

0.86 0.18 4.76 0.19 0.10 2.24 4.57 0.71 0.52 
12.731 10.511 18.911 10.601 10.441 (8.471 15.981 11.271 11.061 

1.05 0.33 3.52 0.57 0.00 1.19 4.14 1.19 0.87 
11.561 11.111 13.861 11.251 10.001 12.731 15.841 11.891 12.241 

0.24 0.00 0.71 0.19 0.05 1.48 0.00 0.10 0.00 
10.541 10.001 11.821 10.601 10.221 11.971 10.001 10.441 10.001 

1.67 0.48 0.90 3.10 0.05 8.10 1.00 0.19 0.00 
11.881 11.401 11.511 16.711 10.221 18.381 12.411 (0.601 lO.001 

1.33 0.14 0.43 0.90 0.00 2.38 0.62 0.00 0.00 
11.241 10.481 11.361 11.921 10.001 12.841 11.201 10.001 10.001 

1.10 0.57 3.38 2.67 0.00 1.29 0.57 0.00 0.00 
11.001 11.571 14.851 14.581 10.001 (1.381 11.571 10.001 10.001 

2.00 0.29 2.24 2.10 0.00 1.33 0.86 0.24 0.10 
12.001 (1.311 12.961 (3.431 10.001 10.871 11.201 10.621 10.441 

3.05 0.00 2.29 2.00 0.43 0.38 0.90 0.29 0.00 
16.201 lO.001 13.651 13.051 11.381 1O.Sol 12.001 10.721 10.001 

2.88 0.88 1.81 2.14 0.33 14.71 1.33 0.67 0.00 

14.001 12.481 14.251 (4.391 1O.eOl 134.041 12.061 11.321 lO.00) 

1.05 0.05 2.38 0.38 0.24 0.71 1-19 0.19 0.57 
11.321 10.22) 14.081 11.751 10.891 12.E5l 11.811 (0.601 10.981 

3.52 0.14 0.38 1.05 0.86 0.80 0.71 0.43 0.00 
15.281 10.651 10.741 11.961 11.591 11.791 (1.351 11.031 10.001 

0.71 0.82 1.29 1.29 0.33 8.14 0.19 0.19 0.52 
10.901 11.181 11.981 11.781 lO.881 111.771 10.681 10.601 11.171 

1.14 0.86 0.52 3.24 1.14 1.52 1.33 0.29 1.10 
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0.03 0.00 14.24 5.52 15.33 0.38 
(0.221 lO.001 111.911 14.551 15.861 11.241 

0.05 0.00 6.18 3.38 1.48 0.00 
10.221 10.001 113.721 12.441 13.181 (0.OOl 

0.10 0.71 33.48 14.18 24.00 0.90 
10.441 12.391 119.431 16.841 19.821 11.581 

0.05 0.10 14.24 2.76 5.14 0.48 
(0.221 10.441 113.081 13.061 14.191 10.981 

0.38 0.00 0.00 0.36 2.38 0.00 
11.361 10.001 10.001 10.741 12.651 10.00) 

1.19 0.00 3.52 5.14 2.10 0.33 

12.621 10.001 16.851 15.361 13.241 11.081 

4.43 1.38 2.90 1.05 1.43 1.88 
(7.171 12.981 14.271 11.941 11.471 13.211 

0.76 0.00 0.57 2.38 1.62 0.10 
11.871 10.001 11.781 11.691 11.201 10.301 

0.90 0.00 0.19 3.19 0.88 0.00 
11.761 10.001 10.601 12.251 11.31) 10.001 

0.19 0.19 9.14 1.05 3.48 1.88 
lO.601 (0.871 18.531 11.071 13.301 (2.94) 

4.40 0.57 52.14 6.57 17.52 12.18 
15.291 11.161 138.851 13.531 111.321 110.20) 

0.19 0.00 16.90 13.29 11.24 0.52 
10.871 10.001 116.681 116.891 16.551 11.971 

3.10 8.61 19.71 2.71 7.05 13.90 
14.251 110.681 (19.141 12.171 18.061 18.471 

0.10 0.19 0.95 1.43 1.76 0.00 
10.441 10.871 1 l . W )  11.061 11.921 lO.001 

1.10 0.10 4.52 2.24 3.88 0.05 
12.681 10.441 18.561 12.471 14.141 (0.221 

___ 
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lO.001 

0.00 
l O . 0 O l  

0.00 

I O . 0 O l  

0.00 
lO.001 
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10.581 

16 
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0.00 

lO.001 
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14.901 
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10.771 
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0.68 

11.201 

0.00 

lO.0Ol 

2.38 
12.84l 

1.29 
I 1  .a21 

0.33 
10.731 

1.71 
12.491 

0.87 
I 1  .o21 

0 .oo 
10.001 

0.00 

lO.001 

0.48 
10.871 

0.29 

lO.581 

2.24 
12.231 

0.19 
10.801 

0.24 
10.821 

0.05 
10.221 

0.00 

lO.001 

0 .oo 
lO.001 

0.00 

lO.001 

0 .oo 
l0.001 

0.00 

1O.OOl 

0.00 
IO.001 

0.10 
10.301 

0.00 

l O . 0 O l  

0.00 

1O.OOl 

0.18 

10.511 

0.29 

10.721 

0.00 
10.001 

0.38 
io.eei 

0.05 
10.221 

0.05 
10.221 

0.14 0.05 

10.481 10.221 

0.00 0.00 

(0.OOl [O.OOl 

0.14 0.18 
10.481 10.511 

0.00 0.10 
10.001 (0.301 

0.00 0.00 

[ O . O O l  [O.OOl  

0.05 1.48 
10.221 12.461 

0.00 1.52 
10.001 11.751 

0.00 0.67 
IO .0Ol  11.111 

0.00 0.24 

l0.001 10.541 

0.00 9.43 

10.001 18.591 

0.29 38.24 
10.581 121.081 

0.24 0.00 

10.821 10.001 

0.00 36.88 
10.001 123.181 

0.00 0.00 

lO.001 10.001 

0.00 1.90 
lO.001 13.651 

0.19 

10.401 

0.10 

10.301 

0.16 
10.511 

0.00 

lO.001 

0.00 
l0.001 

0.00 
10.001 

0.00 

IO.001 

0.00 

lO.001 

0.00 

l0.001 

0.00 

10.001 

0 .oo 
l0.001 

0.24 
11 . O B I  

0.00 
IO.001 

0.00 
1 O . O O l  

0.00 

lO.001 
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- 

0.2M 0.00 0.33 1.19 0:38 0.48 0.38 0.00 0.57 1.33 1.52 2.81 1.71 0.43 0.43 0.88 0.00 0.00 0.00 0.33 0.05 5.62 0.00 

10.58) (0.00) (0.97) (1.831 (0.60) (0.871 (1.02) (0.001 I l .831 (1.tlOl 13.271 (3.54) 13.941 lO.981 10.751 11.42) (0.00) lO.001 lO.00) 10.581 (0.22) 14.711 lO.001 

2.33 0.38 1.76 4.52 0.80 2.00 1.33 0.10 3.48 4.82 4.43 5.76 7.14 0.88 4.00 6.67 0.19 0.00 0.10 0.82 0.05 23.05 0.00 

I1.1331 I I . 02 l  (2.23) 18.74) (1.66l (1.301 (2.871 10.44) [1.83] (3.121 13.751 (8.881 (7.78l (0.961 (4.28) 14.381 (0.601 lO.001 10.44) (0.92) 10.22) (10.441 lO.001 

1.57 0.14 0.71 2.05 0.28 0.00 0.00 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 

12.38) 10.48) (1.191 (4.331 (0.84) (0.00) (0.00) (0.00) (O.OO] (0.00) (0.871 (0.001 lO.001 lO.OOl (0.61) lO.001 lO.00) (0.00) (0.001 (0.001 (0.001 10.30) (0.00) 

0.29 0.29 0.71 1.10 0.18 0.10 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0.87 0.00 

10.721 10.721 I l . 10 )  (2.071 (0.801 (0.44) [ O . E 6 l  (0.00) lO.00)  (0.001 (0.00l ( 0 . O O l  (0.00) 10.00) (0.74) (0.00) (0.001 (0 .00)  (0.001 (0.001 [O.OOl  I l .381 10.001 

1.57 0.10 1.00 0.48 0.00 1.14 0.00 0.00 0.67 0.00 1.43 0.00 0.18 0.29 3.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

11.50) 10.44) (1.26) (1.08) (0.00) 11.71) (0.00l (0 .00 )  (1.931 (0.001 12.231 (0.001 10.681 10.641 12.381 lO.00) (0.00) IO.001 IO.OOl 10.00) lO.001 lO.001 lO.001 

1.86 1.00 2.67 0.76 0.14 5.86 0.76 0.10 0.52 0.24 1.14 0.00 3.48 75.14 14.48 0.00 9.06 0.00 0.38 0.00 0.10 0.00 0.00 

11.31) 11.141 (3.181 11.141 (0.38) l8.18l (1.51) (0.44) 11.171 11.09) (2.081 (0.OOl (3.74) l l7.851 18.44) lO.00) I lO.88l fO.OOl (0.741 (0.00) (0\441 1O.OOl 10.00) 

2.10 0.81 0.78 1.67 0.00 1.62 0.00 0.00 0.18 0.00 0.82 0.05 0.18 2.43 2.19 0.00 0.00 0.00 0.38 0.00 0.00 0.00 0.00 

I1.61) 10.93) (1.00) 12.011 (0.001 (1.031 (0.001 1O.OOl 10.601 (0.00) (1.281 (0.221 (0.801 11.831 l l .911 (0.001 lO.001 lO.001 lO.sOl lO.001 lO.001 10.001 lO.001 

2.95 0.81 0.14 1.78 0.00 1.88 0.14 0.00 0.10 0.38 0.33 0.05 1.05 1.78 4.33 0.00 0.87 0.00 0.10 0.00 0.19 0.00 0.24 

(2.461 10.931 10.481 13.321 lO.OOl 12.661 (0.481 (0.001 (0.441 (1.24) (0.971 (0.22) 11.881 (1.301 (2.18) 10.001 12.111 10.001 10.441 IO.00) lO.801 (0.001 10.641 

1.24 0.10 0.29 1.87 0.14 1.38 1.19 0.00 0.29 0.10 1.71 3.52 16.28 4.52 4.10 3.10 0.10 0.67 0.10 0.05 0.00 3.67 0.00 

11.611 (0.44) 10.64) 12.781 lO.48) 12.64) (3.081 (0.00) 11.311 (0.441 (3.381 (8.471 (17.611 12.481 (2.321 13.241 10.301 11.211 (0.441 10.221 l O . 0 O l  14.411 10.001 

2.38 0.00 0.48 3.00 0.14 0.85 0.43 0.00 0.19 0.14 3.33 0.00 10.88 4.43 3.48 1.62 0.00 0.19 0.10 0.24 0.00 6.38 0.14 

12.48) (0 .00 )  10.81) 13.981 10.461 11.501 (1.12l lO.001 10.601 (0.651 (8.26) ( 0 . O O l  (17.80) 13.081 14.471 12.621 (0.OOl I0.601 10.441 10.541 (0 .00 )  18.451 lO.361 

0.67 0.10 0.24 1.24 0.28 0.90 0.19 0.00 0.00 0.19 0.82 0.00 0.81 0.48 1.62 0.18 0.00 0.00 0.00 0.06 0.00 1.81 0.00 
11.021 10.441 10.82) 11.821 10.721 11.261 (0.87) (0.00) (0.00) (0.87) (?.eel  (0.001 13.711 10.811 (1.471 l O . 8 0 )  (0.00) lO.001 lO.001 10.221 [O.OOI 12.231 10.001 

3.38 0.24 1.43 0.48 0.00 1.71 0.82 0.33 0.38 0.00 1.87 0.29 17.80 46.48 23.38 0.00 5.28 0.62 1.52 0.00 0.00 0.05 0.00 

14.58) 10.62) 11.781 (2.181 (0.00) 11.741 (1.431 (0.86) l O . 8 8 )  10.00) (3.671 (1.311 118.70) 124.731 (10.171 (0.001 (7.601 (1.21) 11.761 (0.00l IO.00) (0.22) 10.00) 

0.81 0.00 0.81 1.67 0.00 0.28 0.00 0.00 0.19 0.00 0.33 0.10 0.46 2.10 1.14 0.24 0.00 0.00 0.24 0.10 0.10 1.05 0.00 

11.401 lO.OOl 12.041 13.611 (0.001 10.781 (0.00) (0.001 10.60) (0.00) (1.061 (0.441 11.401 11.341 11.801 (0.891 (0.001 (0.00) 10.621 10.44) 10.441 12.561 IO.001 

0.87 0.00 0.48 0.14 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.67 0.62 0.00 0.00 0.00 0.10 0.10 0.00 0.29 0.00 

10.97) l O . 0 O l  lO.811 10.651 lO.001 (0.001 (0.001 10.00) 10.44) lO.00)  (0.001 (0.001 (0.00l lO.911 11.401 1O.OOl lO.001 IO.0Ol 10.44) 10.441 (0.00l lO.641 (0.001 

0.95 0.00 2.10 0.57 0.00 1.14 0.00 0.00 0.76 0.00 0.00 0.00 0.10 3.57 4.81 0.00 0.16 0.00 0.57 0.00 0.00 0.10 0.00 
11.431 (0.001 15.041 (1.43) lO.001 11.48) (0.001 (O.OO]  (1.28) (0.00) (0.00l (0.001 (0.441 (2.311 12.291 lO.00) (0.871 lO.001 10.83) lO.001 lO.001 10.441 10.001 
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(4.901 

0.62 
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0.10 0.00 0.14 
(0.441 lO.001 10.651 

U.00 0.90 0.67 
lO.00l (1.221 (1.161 

0.00 0.24 0.14 
(0.001 10.891 (0.461 

0.00 0.52 0.62 
(0.001 10.811 11.761 

0.00 0.10 0.10 
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0 .oo 
10.001 

0.00 

(0.001 

1.29 
11.es1 

0.00 
10.001 

0.06 

10.221 

0 .oo 
1O.OOl 

0.33 
(0.971 

0.00 
l O . 0 O l  

0.00 
lO.0Ol 

0.00 

I O . 0 O l  

18 

0 .oo 
10.001 

0.24 
10.69l 

0 .oo 
10.001 

0 .oo 
1O.OOl 

0.00 
1O.OOl 

0.19 
10.801 

0.19 
IO.SOI 

0.10 
10.441 

0.00 
lO.001 

0.05 
(0.221 

0 .oo 
(0.001 

0.10 
10.441 

0.14 
10.461 

0 .oo 
10.001 

0.00 
10.00) 

20 21 22 23 

0.00 

1 O . O O l  

0.00 

1O.OOl 

0.00 

l0.001 

0.00 

1O.OOl 

0 .oo 
lO.001 

0.00 

lO.001 

0.00 

l0.001 

0 .oo 
IO.001 

0.00 

l0.001 

0.00 

1O.OOl 

0 .oo 
l O . 0 O l  

0.00 

IO.001 

0 .oo 
1 O . O O l  

0 -00 

lO .0Ol  

0 .oo 
lO.001 

0.00 0.00 0.00 

l O . 0 O l  1O.OOl 10.001 

0.10 0.05 0.00 

10.301 (0.221 l O . 0 O l  

0.00 0.00 0.00 

lO.001 (0.001 (0.001 

0.00 0.00 0.00 

1 O . O O l  (0.001 10.001 

0.00 0.00 0.00 

IO.001 1O.OOl 10.001 

0.00 1.62 0.00 

I0.001 I1.88l lO.001 

0.00 1.48 0.00 

10.001 12.581 (0.001 

0.10 0.90 0.00 

10.441 13.061 10.001 

0.00 0.00 0.00 

I O . 0 O l  1O.OOl 1 O . O O l  

0.00 0.05 0.00 

1 O . O O l  10.221 1O.OOl 

0.00 0.00 0.00 
I O . 0 O l  1 O . O O l  l O . 0 O l  

0.33 0.00 0.00 
11.321 l O . 0 O l  l0.001 

0.00 0.00 0.00 
1O.OOl 10.001 (0.00) 

0.00 0.00 0.00 

1 O . O O l  l O . 0 O l  10.001 

0.00 0.05 0.00 
IO.001 10.221 lO.001 



Table 6 contlnuad... 

POUATIC EIRO SRCIES utnmo 
tuww 

1 2 3 4 6 8 7 6 9 10 11 12 13 14  15 16 17 18 19 20 21 22 23 

106 1.95 1.86 2.10 1.33 0.29 1.43 2.66 0.19 0.00 0.00 0.43 1.81 0.33 2.95 0.62 0.05 0.00 0.05 0.43 0.00 0.00 0.10 0.00 
12.751 (2.741 13.771 (2.151 (0.641 11.801 (2.E5l (0.601 (0.001 lO.00) (1.211 17.841 (1.531 (1.6El 10.871 (0.22) 10.001 10.221 10.611 lO.001 10.001 10.441 (0 .00 )  

107 

106 

109 

110 

111 

l.2 112 'U 

113 

114 

11.5 

118 

0.87 2.36 2.33 0.95 0.00 3.10 1.29 0.00 0.10 0.00 0.24 0.88 0.19 1.57 0.24 0.00 0.00 0.00 0.43 0.00 0.00 1.33 0.00 

11.111 (5.151 14.761 (2.22) (0.00l (5.761 11.48) (O.OO] (0.441 lO.001 10.821 (3.93) 10.671 10.631 (0.821 lO.00) lO.001 (0.001 10.611 (0.001 (0.001 11.821 ( 0 . 0 0 )  

0.14 0.90 2.33 1.90 0.24 0.38 1.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

(0.481 (2.641 (5.89) (3.031 (0.82) (0.871 (2.241 (0.001 (0.001 lO.001 lO.001 (0.001 (0.00) IO.OOl (0.441 (0 .00)  [O.OOl  [ O . O O l  10.001 (0.001 (0 .00 )  [O.OOl (0.00l 

1.33 1.61 2.33 1.33 0.24 1.71 2.06 0.38 0.00 0.00 0.43 1.71 0.19 1.14 0.26 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 
Il.681 11.69) (2.351 (2.201 (0.77) (1.82) (3.41) (0.801 (0.001 10.001 11.12) (8.141 lO.601 11.281 (0.841 lO.OOl (0.001 10.00) 10.221 (0.00l (0 .00 )  (0 .00 )  (0.001 

0.48 4.57 2.05 0.33 0.10 3.82 2.00 0.10 0.00 0.00 0.43 0.18 14.33 8.43 1.18 0.43 0.14 0.00 0.05 0.00 0.00 0.00 0.00 

(1.21) (4.591 12.821 (0 .Wl  10.441 (3.121 (1.801 10.441 IO.001 (0.001 (1.031 10.871 111.601 l8.181 (1.831 11.381 10.481 10.001 10.221 lO.001 IO.001 10.001 lO.001 

1.29 1.00 1.33 0.78 0.00 1.06 1.78 0.29 0.00 0.00 0.24 0.86 0.95 2.52 0.38 0.00 0.00 0.00 0.24 0.00 0.00 0.00 0.00 

l2.101 11.411 (2.921 (1.811 [0.00) 11.02) (2.001 10.72) (0.001 lO.001 (0.771 (2.431 l2.181 11.331 10.741 lO.0Ol [O.OOI l0.001 10.821 lO.OOl  lO.001 lO.0Ol l0.001 

1.10 0.19 0.95 0.38 0.00 0.24 0.10 0.00 0.00 0.00 0.29 0.00 0.00 0.00 0.29 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 
(1.871 (0.601 10.97) (0.741 (0.00) (0.891 (0.441 (O.OO] (0.001 10.0Ol [O.EE]  10.00) (0.001 lO.OOl (0.981 [O.OOl [O.OOl (0.00) (0.44) [O.OOl [O.OO] lO.001 IO.00) 

1.24 0.00 0.76 1.29 0.00 1.82 0.00 0.00 0.00 0.52 0.00 0.24 0.43 1.52 0.06 0.14 0.00 0.00 0.19 0.05 0.00 1.19 0.00 
11.451 10.001 11.221 (4.141 [o.ooi 11.631 1o.001 10.001 (o.ooi (0.871 io.ool io.eei (1.031 [i.061 10.221 (o.sei ~o.ooi 10.001 (O.SOI (0.221 I O . O O I  (0.931 (0.00) 

2.36 0.00 0.67 1.10 0.00 3.87 0.10 0.00 0.00 4.38 0.29 2.29 0.82 3.60 1.28 2.48 0.00 0.00 0.38 0.14 0.00 11.19 0.00 
12.091 10.001 (1.151 (2.101 lO.001 (5.111 (0.441 lO.001 (0.001 14.381 10.781 (2.241 (1.531 13.481 ll.88) (2.181 (0.00) lO.001 (1.021 10.361 lO.001 (3.541 lO.001 

0.86 1.00 2.28 0.76 0.00 1.10 0.10 0.48 0.00 0.57 1.48 0.00 1.52 7.82 0.80 0.00 0.78 0.00 0.00 0.00 0.00 0.00 0.00 
11.821 12.451 12.991 11.451 lO.001 11.161 10.441 (0.671 (0.001 11.781 13.081 lO.001 12.461 (10.831 (1.731 10.001 12.301 (0.00l lO.001 IO.001 10.00) 10.001 10.001 

1.10 0.38 1.95 0.90 0.06 0.26 1.90 0.10 0.00 0.00 0.90 0.29 0.14 0.00 0.00 0.06 0.00 0.19 0.00 0.00 0.00 0.88 0.00 
(1.221 lO.801 (3.721 (1.781 (0.221 10.841 11.851 10.441 (0.001 lO.00) 11.731 10.901 10.481 lO.001 10.001 10.221 10.001 1O.SOl lO.001 lO.001 lO.001 11.771 lO.001 

t q u e t i c  E l r d  Spactee: 
- 

1 Wellard 7 Northern Shoveler 13 Scaup ep. 1 9  Horned Grebe 
2 Northern P i n t a i l  6 & & a l l  14 Barrow's Goldenaye 20 Pled-bllled Grebe 
3 Greerrringed Tan1 9 Canads Goom 15 Eufflehnad 21 Red-necked Grebe 
4 Elun-wlnwd Tael 10 Remead 16 Ruddy Duck 22 Paerlcan Coot 
5 Cinnamon Teal 11 Ring-nechd Ouck 17 Surf Scotsr 23 Caamon Loon 
6 k a r l c a n  W l p o n  12 Cenvesback 18 Eared Grebe 



Table  7. R e l a t i v e  abundance  of w a t e r f o w l  b r o o d s  on t h e  R i s k e  

Creek  s t u d y  a r e a ,  1 9 8 0 - 1 9 8 4 ,  b a s e d  on t h e  t o t a l  number  

of b r o o d s  ( t o t a l  number  of b r o o d s  r e c o r d e d  o v e r  5 

y e a r s ) .  

SPECIES 

MTAL NUMBER PERCENT OF 

OF BROODS TOTAL 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Mallard 

Northern P i n t a i l  

Green-winged Teal 

Blue-winged Teal 

Cinnamon Teal 

American Wigeon 

Northern Shoveler  

Gadwall 

Canada Goose 

Redhead 

Ring-necked Duck 

Canvasback 

Scaup Sp. 

Barrow's Goldeneye 

Buff lehead  

Ruddy Duck 

195 

2 0  

1 1 8  

227 

3 

177 

64  

34  

65 

5 0  

24  

41 

1 0 8  

45 9 

367 

l o a  

9.5 

1.0 

5.7 

1 1 . 0  

0.2 

8.6 

3 .1  

1.7 

3 . 1  

2.4 

1.2 

2 . 0  

5.2 

22.3 

17.8 

5.2 

TO TAL 2 060 1 0 0  

39 



Teble B .  T o t e l  nmber of m a t e r f a l  broads remrdnd on each metlend e t  Rlske Creak, 1980-198Q. [ n  = 5 yesrs; " - " 1 ndicntes ths species we6 not present]. 

wn+wo 
WWER 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
34 
35 
38 
37 
36 
39 

WATEHFWL SRCIES 

1 2  3 4 5 6 7 8 8 1 0 1 1 1 2 1 3 1 4 1 5 1 6  
__--- 

( - - - - I - - - - - - -  6 1 -  
12 1 2  3 - 5 - - - - - - 2 1 1  3 - 
- - - - - - 1 - - - - - - - - -  

e - 2 4 - 1 3  - 3 i 5 - 4 3 7 1 1  4 
- -  2 2 - 1 - 1 - - - - -  3 1 -  
1 - 1 2 - 1 2 - 1 1 - - -  3 1 8  - 
1 - -  2 - 1 - - - - - - - -  4 -  

wmmo 
NJWER 

40 
41 
42 
43 
44 
45 
48 
47 
4e 
49 
50 
51 
52 
53 
54 
55 
56 

57 
58  
59 
80 
61 
62  
63 
64 
e5 
68 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
7e 

YATERFWL SRCIES 

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

1 
- - 3 3 5 1 1 1 1  

1 -  
3 1 2 1 3 3 -  
3 - 4 2 9 1 0  4 

2 2 - 1 1  
1 2 2 7 2 2 -  

2 4 2 -  
- 2 - 1 - 1 8  - 
- 1 1 2 1 5 1 3  - 
1 5  2 1 2 4 8  9 - 

1 - 2 -  

- _ - - - -  

- _ - - -  

_ _  

_ - -  

- - -  

YETLINO 
NJWER 

78 

M 
a? 
e4 

m 

m 
m 
e7 

e8 
88 

80 
M 
%? 
83 
e4 
m 
88 
97 

99 
1 DO 
101 
102 
104 
108 
107 
108 
110 
111 
112 
113 
114 
116 
118 

e8 

WATERFWL SRCIES 

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

We1 Lard 
Northern Pints11 
Greerrminged Teal 
B L u e l n g s d  Tee1 
C1 nfmmon Tea l  
h a r l c e n  Wloeon 
Northhsrn Shoveler 
Gadwall 

9 
10 
11 
12 
13 
14 
15 
16 

Canada Goose 

Redhead 
Ring-necked Duck 

Canvasback 
Scaup sp. 
Barrow's Goldenaye 
8uf f teheed 

Ruddy h c k  

f 



Table 9.  R e l a t i v e  abundance  of w a t e r f o w l  b r o o d s  on t h e  R i s k e  

Creek  s t u d y  a r e a ,  1980-1984,  b a s e d  on t h e  m a x i m u m  

number  of b r o o d s  ( h i g h e s t  number of b r o o d s  on e a c h  

we t l and  recorded  i n  any one of t h e  5 y e a r s ,  summed over  

a l l  wet lands) .  

TOTAL OF MAXIMUM PERCENT OF 

SPECIES hJJPBER OF BROODS TOTAL 
-------. . . . - .  - - -  

1. Mallard 95 9.5 

2.  Northern P i n t a i l  I 5  3.5 

3. Green-winged Teal 63 6.3 

4.  Blue-winged Teal  

5 .  Cinnamon Teal 

6. American Wigeon 

7 .  Northern Shoveler  

8. Gadwall 

9 .  Canada Goose 

10. Redhead 

11. Ring-necked Duck 

12 .  Canvasback 

13. Scaup Sp. 

14. Barrow's  Goldeneye 

1 5 .  Buff lehead  

121 

3 

93 

4 8  

26 

23 

33 

1 7  

2 2  

66 

167 

143 

12.1 

0 . 3  

9 . 3  

4.8 

2.6 

2 . 3  

3.3 

1 . 7  

2 . 2  

6.6 

16 .8  

14.4 

41 



T a b l e  10. Mmrlru nmbur or w a ~ r r f o l  broods reLordad on each r s t l r n d  at Alske Creek. 1980--1884. I n  - 5 years; m s l l m u  18 equlvalant L O  the highest nrnber In  e n y  or the 5 yeere.; 

WETLPND 
N J B E R  

WATERFML SRCIES 

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

18 
19 

P 20 
N 21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

2 - 1 1 - 2 - -  
1 - -  2 - - 1 1  
1 - 1 2 - - 1 1  
1 - -  2 - 4 - -  
1 - 2 1 - 1 - -  
- - - 2  - - - -  

- - - I  _ - - -  
- 1 - 1 - 1  - .  

1 - -  - - - - _  
1 - -  1 - 1 2 1  

1 - 1 - -  
3 - 1 2 - - - -  
- -  I ? - - - -  
1 - 2 1 - - - -  

2 - 1 1 - - -  1 
- -  1 1 - - - -  

3 - 1 1 - 1 - -  
1 - 1 1 - 1 1 1  
1 - -  2 - 1 - -  
1 - 1 2 - 1 - 1  
2 - 1 1 - 1 1 -  

- - -  

N a t e r f a l  Species: 
.- 

1 Mallerd 
2 Northern P i n t a i l  
3 Greewwlnged T e a l  
4 Bluewinged Teel  
5 Clnnnon T e e l  

6 Iker lcsn  Nlgeon 
7 Northern Shoveler 
9 G a h r s l l  

9 
10 
11 
1 2  
13 
14 
15 
18 

WETLANO 
WWER 

YATERFDlL SRCIES 

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

Canada Goom 
Remead 
Ring-mckd Duck 
bnvaaback 
Sceup ep. 
Barrow's Goldenaye 
Buf flehead 
Ruddy h c k  

WETLAND 
NUmER 

WATERFWL SRCIES 

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

m 
m 
82 
84 
m 
m 
87 
88 
08 
80 
81 
a2 
83 
84 
86 

87 
88 
88 

100 
101 
102 
104 

107 
108 
110 
111 
112 
113 
114 
115 
118 

m 

i m  



. 

Tsble  11. Ares occupied by the n a o r  eubmsrgent p l e n t  speciee recorded for each wetland n t  niske Creoh, 1983. [nrea i s  presented on a m2 basis; 'I - " Indicates the species  we6 not present; 

ramnee o f  p l e n t  specine ere given belowl. 

._ _ _  ~ ~ ... ~. . .-. __ -. . 

w E n m 0  TOTAL SWiMEffiENT KN(1 SPECIES 

NlWER . MEA 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

_______. ~ ~ __ ~ . 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
PO 
21 
22 
P3 

24 
25 
26 

27 
28 
29 
30 

31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 

136343 - 456 
14132 

110419 - 30940 
82380 6978 551 
30979 

271 936 
22034 

101531 1163 14728 
18295 - 2297 
20430 
70433 
30051 - 89 
24911 701 
17480 
29558 25444 

116028 
9390 - 217 

7575 8 
22?33 - 97 
57513 10978 
29058 - 755 
21670 27 
15232 - 1819 
33977 
20475 - 1716 
28715 
11 527 - 3720 
50872 239 
7005 - 3781 

1799EO 
28120 

373291 
85876 
12662 - 283 
32me 
imm 
14201 
7310 

29099 i o 9  a i s  
78908 32e 

47741 965 
221296 

4217 
1214 
1400 

14743 

11289 
517 

46 027 

571 57617 

759119 7400 

i i m  1895 - 

1979 
92 

155 
- m m o  

110 
- 194 

33 

71 
376 

62 62 

3m 

31 319 4m4 
10817 

- 6978 551 
125 

5 853 

1183 

30 

3 z  

36428 

5814 
581 9 

1830 

15 
- 

5811 56 56 

89 4MIo 
7 

- 3343 

24410 
9647 

231 

415 
23 

1050 
E2 

17022 

15B,9 

619 

1 X 3  

56 

47 

1103 
2297 
2325 4850 

330 
8717 
1775 
2880 

3925 
537 

7 
- 41575 

6 

- 371 

- e25 
117 

- 

- 21082 
65 

178 
- 5177 

- 

9899 
5258 

23 
21 0 

21176 
140 

65 2755 
177 

45 

10453 
126 

- 
I 8743 
1 285 
5 9 4  

178 
7962 
28 

10348 

5374 36 36 

hm 
- 

3778 
161 

228 11 

14 

- I 4 5  

43 65 
- 

- 29 

21 1791 

.b 
w 3530 

97 
825 

3778 
m5 

I26 

8 

23 649 

325 2096 91 
- 

640 
8460 

911 

7 
3868 

86 

1249 16 - 
- 4120 

4 

2166 2091 
- 

171 29 

- 1417 
- 

- 
- 

38 303 

- 25078 
- 2676 

- 29276 

- 20272 

855 
1688 

33 

2322 
29276 

855 
3248 

33 

457 
m 

17 
33 33 

457 2480 227 
68 

- l22Iw 181 



Table 11 continwd...  

uEnmo TOTAL SU)MEffiD(T RIY(T SRCIES 
NICBER AREA 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 

43 
44 
45 
46 
47 
48 
48 
50 
51 
52 
53 
54 
55 
56 
57 
58  

59 
60 
61 
62 
63 
64 
65 
66 
67 
68  
69 
70 
71 
77 
73 
74 
75 
76 
77 
78 
79 

81 
82 
83 
84 
ffi 
86 
R7 

eo 

20647 
28977 
91428 
702m 
10733 
12m5 
23864 
~ 1 3 6 6  
22584 
58842 
32537 
26049 
7038 

153334 
18088 
5479 

50787 
64921 
23647 
9343 
8259 
2651 

180768 
14680 

4818 
451 51 
3 mo 

48878 
31402 
32468 

115087 
' 70518 

37747 
179143 
418929 

8273 
3108 
4092 
8154 

15188 
538055 

8423 
5261 

162722 
?26W 

338 

76 
091 

14222 
3385 

9444 

9598 
5 

315 
378 

20617 

5 m  

- 

891 
61 

5818 
10658 

1 87 
6 

373 
18 

721 4 
4742 
2271 
3576 

56 
- 

- 

6343 
- 17164 

54 

338 
4742 
2271 
4600 

58 
- 

454 
4800 

- 
65 
- 
- 

2813 
54 
- 

288 
84 
- 

137 

449 
522 

54 

1306 
61 
98 

63 
2031 

58 
6 - 

17 

688 
258 

2743 
57 

- 
78 

8323 
8754 

152 
i 3 m  

8318 

- 

41 27 

- 

1810 

4332 
- 

11 

44 

176 
78 

57 
882 
428 

5 
- 

38 

8 
2492 

e3 
81 7 

20 
7041 

4075 
379 18323 40 

10901 
38 

ai 54 
1401 

321 
555 

14 
24 18 

- 
088 
84 

7 
- 

22 1402 
64 
12 

7690 

6257 2161 
64 

298 02 - 

35272 

64 

11648 
1147 

54 
70 

828 
738 

6640 
3338 

935 

228 
138 - 

13 
70 136 

22 6 6 

6 
18 

8874 
1258 
640 

3442 18 
85 

17 
253 

1258 
840 
980 

1441 
4379 
1 884 
1 E65 
4694 

- 

715 8 
15714 

21594 
18390 
7811 
2051 
l a 5  
8965 

10366 
18 2334 19 

13483 
11424 

377 
1878 

997 

63 

- 
- 

36 E2 

- 
1328 
332 
434 

2750 

26 
783 

33 
85 

1023 
58 

20818 

- 

63 1811 

14 
2750 

- 
I O  

5 

52228 32084 
1903 

164 
279 

5 
21 

1807 
857 

21 
10 5 

3 23 
12 

43 97 

91 72 72 
52 

24151 302 
1684 

46 
3 5 4 ~ 3  

26528 1810 
11 

3 02 302 
2270 
631 

47785 

302 302 

8 90 
10 

64 8 - 7214 

348 
476 

26739 

11 

8 
2072 

6 

490 10691 
770 

361 
573 
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Tablo 11 continued... 

uFn NKI TOT N SUBMTFGFNl RDNT SPECIES 
N J r n I R  ARFA 

1 2 3 4 5 8 7 a 9 10 11 12 13 14 15 16 17 18 19 70 21 

E8 
R9 
90 
91 

92 
93 
94 

95 
96 
97 
98 
99 

100 
101 
102 
103 

104 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
l i e  

42112 

42430 
12523 
3w06 

8855 
3888 
3412 

12675 
26628 
42618 
2453 

17860 
29554 
70254 
2241 5 

1799 
16024 
15456 
11043 
3926 
96 02 

40484 
17378 

56 44 
17010 
32203 

9851 
13442 

23 0 

6510 

7900 2908 

310 
737 

5394 

122 
56 

7154 
15042 

21 58 
3615 
4248 
3094 

33 

- 

5 m7 

- 
1418 
5751 

423 

6049 
- 

10408 

29 
3248 

- 

i 5 m  
- 

3927 

14LRO SR79 
3FE8 

713 
31 

8 0 56 

7154 

711 
57 

35m 

12460 
716 

-. 270 

118 

1545 
3815 
48 50 
3094 

74  
1427 1427 

- 
- 34 

- 20 

- 28 

- 218 

154 
?IH:i 

5759 980 

- 

3887 
1 8 V  

- 847 
- 114 

- 
- 38 

1419 

8788 
1304 
509 
288 

3887 

3 x 6  
65 

51235 

?A8 

13 
20 

1MO - 

1636 
- 

E492 
496 

2fm 

6777 50- 
28 2A 28 

1604 636 140 

29 - 3860 

- 58 

171 
8223 

5020 
10633 

45 - 
378 
670 

S u h n r  ge n t PL a n t Sped  ne  : 

1 
2 
3 

4 
5 
6 
7 
0 
9 

10 
11 

nphsn izmemn f l o s - a q w s  (L.1 Relfs. 
Cnrstophyl l t m  dmersum 1.. 
Chsre ep. 
Orepanocledus aduncue 
Eleochar is e c i c u l s r i s  IL.] R.  6 S. 

Filamentous algae 

Hippur l s  v u l g a r i s  L. 
L a n e  mlnor L. 
btyrinphyllum eialbescnns (Fern.] Jeps. 
Potmnognton z o s t e r i f o n l s  Forn. 
Potsnogeton r icherdsonl  i [Rene t t ]  Rydb. 

12 
13 
14 
15 
16 
17 
1 8  
19 
20 

21 

Potanogeton p u s i l l u s  L. 
Potrnognton m t e n e  1. 
Potsnogeton pec t i na tus  L. 
P o t a o g e t o n  g r ln ineue  L. 
Polygonum a p h i b i u n  L. 
Ruppls o c d d n n t a l  l s L. 
Sagi t t a r i a  cuneale Sheld. 
Sps rgan im ep. L. 
U t r i c u l a r i a  v u l g a r i s  L. 
Z e n i c h a l l i e  pa lus t r im  L. 



T a b l e  17. Ares occupied by t h e  mujor  anergent p l a n t  species  recorded f o r  eech w e t l a n d  a t  Ri6ka Creak. 19K3. lsrea i s  prseented on s m2 baeia;  - " i n d i c a t e 8  the species  1 8 %  not present ;  

n a a s  o f  p l a n t  s p e c i e s  ere given baloml. 

H t l L l W D  TOTAL EHEIGENT R N T  S R C I E S  

WWER AAEA 
1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 18 17 16 19 20 21 2 2  23 24 25 78 27 

~ _ _ _ _  ~ ~ -- ---- 

1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
17 
13 
14 
15 
16 
17 
18 
19 
70 
21 
72 

23 
24 

75 

26 
27 

28  
79 
an 
31 
37 
33 

34 
35 
36 

37 

38 
39 

4(1 
41 
47 

136343 
14132 

110419 

62380 
30979 

271936 
22034 

101 531 
18295 
20430 
70433 
30051 

2491 1 
17480 

29556 
116020 

9390 
75256 
22233 

57513 
29058 
21670 
15232 
33977 
20475 
26715 

11527 
50872 

7005 
179f160 
26120 

373791 

65076 
1 X62 
3 2 w a  
1k-m 
1&901 
7310 

29W9 
78906 

221 2% 
47741 

_ 

751 - 

1004 

1214 

1400 

125 

2544 - 
i m 3  - 
1400 

33 

2m 

33 
40 

- 33 

- 47 

- 125 
- .  

33 - - 33 
- .  

47 

125 

E4 

125 125 
6411 

- 

4 

15 
204 

16E? 
2928 

549 
6 

19 
3125 

- 

14 
33 

563 
4 

061 4 751 

54 

15 
7 

39 

- 

- 

26 - -  
~ 09 
- 7  

09 89 15 
41 

231 
43 
6 

96 

7 

39 
7 

30 
21 7 
1 87 

9R 

11 11 

14 
14 

167 

19 
464 

14 

117 

14 14 14 

563 
110 

8 
21 - 127 

- -  

8 

43 
1 27 1606 

2435 
4342 
2228 

1146 
4 

17 

1474 1414 

34 

28 

2 

91 91 
129 

1 nn - 17 
- 2  
-~ 

73 
320 

711 

11 
389 

22 

- .  

72 1636 
1273 

38 

61 
2878 
5701 

163R 
1273 

5 E3 
61 

271 
41 1 

17 
8 8 

12 
277 

~~ 

- 12 
- 38 

- 68 

2 

777 
68 

367 227 

66 

2240 
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Table 12 contlnued... 

. 

9 10 

YFlLlWO TOTAL 
NlWEA AREA 

1 2 3 4 5 6 7 0  -____ .- . 
23 

43 
44 
45 
46 
47 
40 
49 
50 

51 
5 2 
53 
54 
55 
56 
57 
5 8  

59 
60 
61 
62 
63 
64 
85 
68 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
W 
el 
82 
83 
e4 

m 
86 
81 

20647 
20977 
91428 
70298 
10733 
12Ki5 
23564 
86368 
22564 
58942 
32537 
28049 
7G36 

153334 
i m m  
5479 

50767 
84921 
23647 
9348 
8259 
2651 

1 W788 
14690 

4W8 
451 51 

3800 
48678 
31402 
32468 

1 15087 
70518 
37747 

179143 
418929 
8273 
3108 
40 82 
8154 

15188 
53905 

8423 
5244 

162722 
22652 

111 - - 
- .  - 
- 6861 - 130M 
- m8 i v  - 

7 8 - - -  
- 7736 - 

4 7 - - -  
- .  - -  

83 11 - - 
- .  1214 - 

- 111 
- 34 
- 54 
- 117 
- 76 

10 

170 

’IS 

!14 

7 6  

10 l o - - - -  - 18 
- 34 

54 54 - - - 4166 17216 
- 8903 

- 13 ~ 

3 0 - - - -  - 149 

0 - -  - -  

- _ _ -  
- - _  

111 ~ 18 18 - 
- _ _  

- 54 44 5490 
~ - 

~ 2098 

8 

117 
13 54 

- 23fi 
32 ~ 

- 315 
- 1214 
- 13 
- m  

47 8 
5 

11 
40 

3.1 
11 
411 
00 

03 

em 
47s 
21 5 
864 
933 

16x5 
727 
604 
292 
35 

118 
1379 
3 95 

1887 

5 
11 

243 
402 
431 
459 

6 
905 
779 

I 2  
5098 

10 
54 
802 
735 
599 

3154 
1341 
1105 

400 
63 

1214 
11 
40 
13 

11 

- 14 - .  ~- 14 - 
3 - -  
_ _ _ -  
7 815 - 7 - _ _ _  
_ _ _ _  

1 7 - - -  
l o - - -  

884 9 - 54 
1 4 - - -  
35 175 - - 
- - - 8 2 6  

- 544 
31 31 - - 
- -  

_ _ _ _  
_ _ _  
_ _ _ _  
- _ _ -  
27 292 - 740 
86 - 11 - 
67 - 1 4 -  

3 _ 
7 
- 
- 

103 

30 
- - 55 12 

- - - 1 2  
- - 103 - 

- - 64 54  
- - 14 2 

8 -  

- - - 5 4 4  
- 5 31 158 

- 8 0  
5 

_ - _  

_ _ - -  

- -  
_ - - -  

- -  
_ - -  
_ _ - -  
_ _ - -  

- 740 
- 88 

- - 1 4 0 7  

- -  
- -  

- 215 
41 - 

368 - 
- -  
- .  

- 9  

7 

103 

20 

5 

6 

18 
31 

118 8 
-~ 
- 165 
- 15 

31 

1513 
840 

2560 
a42 

1099 
1255 
1 eel  
1933 

33 

380 
11 

292 

l o  

25 

- -  
- 148 
- 163 
- 83 
- 33 
- 17 
- 1429 
- 1  

148 - 
- -  
- 63 
- 33 
- 17 
- 19 
- -  
- -  
- 69 
- 10 
- 32 
- 26 

- _ - -  
- - 25 25 

63 10 83 1315 
- 415 - 33 
- - - 215 
- - 18 - 

- 9 B  
- 1122 

- -  
- -  
- _ _ -  
- - - _  

- 28987 - _  

- 

63 313 

17 
19 

1 
302 
12 
10 

190 - 4 m  - -  32 
4 



Table 12 continued... 

- _ _ _  - - __ -. - - 
WE n AND TOTAL EHtffiWT R M T  S R C I E S  

NJWER AREA 
1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 18  19 20 21 22 23 24 25 28 27 

_.-___________. ~ 
~ ~ 

89 42112 
e9 42438 
90 12523 
91 391 06 
92 8855 
93 3688 
94 3412 
95 12875 
96 26828 
97 4281 8 
98 2453 
99 i 7 m o  

100 29554 
101 70254 
102 2241 6 
lCL3 1799 
104 18024 
106 15456 
107 I1043 
109 39a3 
109 98 02 
110 40484 
111 17378 
112 5644 
113 17010 
114 32203 
115 9651 
118 13442 

- -  
2aB - 

20 

_ 

3333 

21 8 

499 

23 1 
7 

774 
407 

114 
5 4  

9 
378 
20 

327 
83 

94 
18 
85 

8 
5 

378 
118 

16 
18 

4 

7 
1046 

37 

34 

47 
2262 
20 

129 
28 
42 

1 no 
3 

58 

Emergent P l a n t  Species2 

Alopacurua w n i c u l a t u s  L. 
Beck iannia eyzlg.chna (Steud.1 Fern. 
C a l a a g r o s t l n  caMdanei6 (Michx.1 h e w .  

Carex m s t r a t n  Stokes 
Carex Lanugi no811 M i  chx. 
Carex atherodes Sprang. 
Carex  p r a e g r a c l l i a  W. b o t t  
Carex a q m t i l l n  Wahl. 
D i s t l c h 1 i a  s t r l c t a  [Torr.) Rydb. 

10  
11 
12 
13 
14  
15 
18 
17 
18  

E leocher i s  p a l u s t r i s  lL.1 R. S S. 
G l y c e r i e  b o r e a l l e  (Naehl Betch. 
Hordeum J u b a t u  L. 
Juncue b a l t i c u s  W i l l d .  
Mentha s rvene ie  L .  
Poa pra tene ls  L. 
Polygonrn m c c i n e u n  M u h l .  
P o t e n t i l l a  anaer lns  L. 
h c c i n e l  I l a  n u t t s l  l i e n s  I Schul t.1 H i  tchc.  

19 
20 
21 
22 
23 
24 
25 
a6 
27 

Ranunculus cymbalar ia  Pureh 
Rlnax msr i  timua L. ' 

S e l l a  ap. L. 
Sc i  rpus  l a c u a t r i  n Vahl 
Scl rpue marlcanus h r s .  
Sc l rpus  mar l  t imua L. 
S i u  e m v e  Walt. 
T r l g l o c h l n  aarltiaum 1. 
Typha L a t i f o l l a  L. 



Appendix 1 

Bottom contour  maps for each wet land  a t  Riske Creek 

Legend : 

0 

I- 

S t a t i o n  

Contour l i n e  

Maximum depth  

Notes : 

- The z e r o  c o n t o u r  l i n e  w a s  s h a r p l y  d e f i n e d  a s  t h e  e d g e  b e t w e e n  f o r e s t ,  

g r a s s l a n d ,  s h r u b - c a r r  o r  ( w e t )  meadow ( a l l  c o n s i d e r e d  "upland"  f o r  t h i s  

s t u d y )  and  marsh .  f e n .  swamp or ( s h a l l o w )  o p e n  w a t e r  (all c o n s i d e r e d  

"wetland" f o r  t h i s  s tudy) .  P r e c i p i t a t i o n  f o r  1983 was average  and t h a t  was 

r e f l e c t e d  i n  t h e  f a c t  t h a t ,  f o r  m o s t  w e t l a n d s .  t h e  water  e d g e  w a s  a t  o r  

v e r y  c l o s e  t o  t h e  upland/wet land  edge (+O.lm). 

-- 

- Contours were drawn and maximum d e p t h s  were e s t i m a t e d  on t h e  b a s i s  of t h e  

For large wet lands ,  they may be depth  measurements taken  f o r  each  wet land .  

less a c c u r a t e  where l a r g e  d i s t a n c e s  between depth  s t a t i o n s  occurred. 

- Contour maps f o r  w e t l a n d s  83 and 117 are n o t  presented.  
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Appendix 2 

P l a n t  a s s o c i a t i o n  maps for each wet land  a t  Riske Creek 

Legend : - 

ou 
os 
S 
M 
WM 
Fs 
Fe 
ss 
sc 
G 
F 

Open Water - Unvegetated 
Open Water - w i t h  Submergent V e g e t a t i o n  
Snags 
Marsh 
Wet Meadow 
Fen - w i t h  Shrubs 
Fen - w i t h  Emergents 
Shrub Swamp 
Shrub - Carr 
Grassland 
F o r e s t  - Deciduous. Coniferous or Mixed 

Notes : 

- Open water .  marsh, meadow. fen. swamp and shrub-car r  classes are def ined  a t  

t h e  bottom of Table  3. 

- P l a n t  a s s o c i a t i o n s  were d i s t i n g u i s h e d  on t h e  b a s i s  of s p e c i e s  p r e s e n t  and 

t h e i r  c o v e r - a b u n d a n c e  v a l u e s .  Rough d i m e n s i o n  m e a s u r e m e n t s  of e a c h  

a s s o c i a t i o n  were  made a l o n g  a number of t r a n s e c t s  a c r o s s  e a c h  w e t l a n d .  

L a r g e r  w e t l a n d s  had cor respondingly  more t r a n s e c t s .  That in format ion .  t h e  

d a t a  c o l l e c t e d  on t h e  w a t e r  depth  d e f i n i n g  t h e  l i m i t s  of each a s s o c i a t i o n .  

t h e  bottom contour maps. and t h e  a i r -photo  e n l a r g e m e n t s  were used t o  map 

each a s s o c i a t i o n  a s  a c c u r a t e l y  as poss ib le .  

- Marsh (M) and open w a t e r  w i t h  submergent  v e g e t a t i o n  (OS) a s s o c i a t i o n s  v a r y  

from w e t l a n d  t o  w e t l a n d  w i t h  r e s p e c t  t o  p l a n t  s p e c i e s  p r e s e n t  and t h e i r  

c o v e r - a b u n d a n c e  v a l u e s .  W i t h i n  e a c h  w e t l a n d ,  d i s s i m i l a r  M or OS 

a s s o c i a t i o n s .  The i n f o r m a t i o n  used t o  d e l i n e a t e  t h o s e  s u b - a s s o c i a t i o n s  was 

s o m e w h a t  s u b j e c t i v e  i n  n a t u r e .  c o n s i s t i n g  o f  a n  a v e r a g e  o f  t w o .  

independent.  v i s u a l  estimates of p l a n t  s p e c i e s  cover-abundance. 
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- Matr ices  of p l e n t  s p e c i e s  l i s ts  and t h e i r  cover-abundance v a l c e s  f o r  each 

a s s o c i a t i o n  were used t o  c a l c u l a t e  t h e  t o t a l  a r ea  occupied by each spec ie s  

f o r  each wetland. Those m a t r i c e s  were too  l a r g e  (63 s p e c i e s  X 12 poss ib l e  

p l a n t  a s s o c i a t i o n s )  and too  numerous (118 wet lands)  t o  be included i n  t h i s  

r epor t .  However they are a v a i l a b l e  from t h e  authors .  

- Due t o  t he  d i f f e r e n t  s i z e s  of t h e  w e t l a n d s ,  s c a l e s  v a r y  f rom w e t l a n d  t o  

wetland. For t h e  larger wet lands  w i t h  correspondingly smaller sca l e s ,  very 

na r row p l a n t  a s s o c i a t i o n s  (eg. f r i n g e  marshes) were d i f f i c u l t  t o  map 

accura te ly .  Those <2m wide were ommitted. whereas those  >2m wide may have 

been exaggerated i n  width.  

- P l a n t  a s s o c i a t i o n  maps f o r  w e t l a n d s  83 and 1 1 7  a r e  n o t  p r e s e n t e d .  
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