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1,0 INTRODUCTION

Fie ld  s t u d i e s  a s s e s s i n g  f i s h  a n d  b e n t h i c  i n v e r t e b r a t e

popu la t i ons  i n  F o x y  C r e e k ,  a  s m a l l  s t r e a m  l o c a t e d  i n  n o r t h

cen t ra l  B r i t i s h  Co lumbia  n e a r  Houston ( F i g u r e  1 . 1 )  w e r e

undertaken i n  l a t e  A u g u s t  and September  1984 .  A s  w e l l ,

benth ic  i n v e r t e b r a t e  p o p u l a t i o n s  we re  e v a l u a t e d  i n  Buck

Creek, a n  a d j a c e n t  s t r e a m .  T h e s e  s t u d i e s  w e r e  conduc ted  f o r

Equ i ty  S i l v e r  M ines  L t d .  t o  e v a l u a t e  t h e  i m p l i c a t i o n s  o f  t h e

mine's o p e r a t i o n s  o n  t h e  a d j a c e n t  Foxy  and  Buck  c r e e k

watersheds ( F i g u r e  1 . 2 ) .

Fish s a m p l i n g  e f f o r t s  f o c u s s e d  o n  Foxy  C reek  s i n c e  l i t t l e

prev ious i n f o r m a t i o n  was a v a i l a b l e  d e s c r i b i n g  t h e  f i s h  r e -

sources i n  t h i s  s y s t e m .  B a c k g r o u n d  i n f o r m a t i o n  c o n s i s t e d  o f

a b r i e f  f i s h e r i e s  r e c o n n a i s s a n c e  o f  Foxy  C reek  conduc ted

p r i o r  t o  t h e  m ine  deve lopment  ( D a t a  o n  f i l e ,  M i n i s t r y  o f

Environment, S m i t h e r s )  a n d  s e v e r a l  c o l l e c t i o n s  o f  r a i n b o w

t r o u t  f o r  h e a v y  m e t a l  a n a l y s e s  u n d e r t a k e n  s i n c e  1982  ( F i g u r e

1 .3 ) .  C o h o  sa lmon (Oncorhynchus  k i s u t c h ) ,  s o c k e y e  sa lmon

(Oncorhynchus n e r k a )  a n d  r a i n b o w  t r o u t  (Sa lmo  g a i r d n e r i )  a r e

known t o  u t i l i z e  Maxan C reek  i n  t h e  v i c i n i t y  o f  i t s  c o n -

f luence  w i t h  Foxy  C reek  (Hancock  e t  a l .  1 9 8 3 ,  T r e d g e r

1982). H o w e v e r ,  n o  q u a n t i t a t i v e  s t u d i e s  d e s c r i b i n g  t h e  f i s h

resources a n d  t h e i r  d i s t r i b u t i o n  w i t h i n  F o x y  C reek  have  been

undertaken t o  d a t e .

Benthic i n v e r t e b r a t e  p o p u l a t i o n s  i n  F o x y  and  Buck  c r e e k s

above and  b e l o w  p o t e n t i a l  i m p a c t  zones  f r o m  t h e  m i n e ' s
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Figure 1 . 2 .  U p p e r  Foxy  Creek  showing  E q u i t y  S i l v e r
Mine's t a i l i n g s  pond  i n  t h e  background .

Figure 1 . 3 .  Ra inbow t r o u t  p o p u l a t i o n s  o c c u r  down—
stream o f  E q u i t y  S i l v e r  M i n e ' s  o p e r a t i o n
in F o x y  C r e e k .
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ope ra t i on  we re  a l s o  e v a l u a t e d .  P r e v i o u s  b e n t h i c  i n v e r t e b r a t e

i n f o r m a t i o n  h a s  been  c o l l e c t e d  i n  F o x y  and  Buck  c r e e k s  b y  t h e

Environmental  P r o t e c t i o n  S e r v i c e  (EPS)  d u r i n g  J u l y  and

October 1973 ( H a l l a m  and  K u s s a t  1 9 7 4 )  a n d  i n  J u l y  1982 ( M .

Ross, u n p u b l i s h e d  d a t a ) .

2.0 METHODS

F ie ld  s t u d i e s  we re  conduc ted  b y  a  c r e w  o f  t w o  a n d  t h r e e

depending o n  t h e  s i t e  d u r i n g  l a t e  A u g u s t  and  September,  1 9 8 4 .

S i tes  i n  t h e  m i d - s e c t i o n s  o f  F o x y  Creek  were  n o t  sampled

u n t i l  l a t e  September due  t o  h i g h  f l o w  c o n d i t i o n s  e a r l i e r  i n

the mon th .  A c c e s s  t o  s i t e s  FF3 t o  FF5 ( F i g u r e  1 . 1 )  i n  F o x y

Creek was b y  h e l i c o p t e r .  A l l  o t h e r  s i t e s  w e r e  a c c e s s i b l e  b y

v e h i c l e ,  a l t h o u g h  a  b o a t  was a l s o  r e q u i r e d  t o  g a i n  access  t o

s i t e  BB1 i n  Buck  C reek  ups t ream o f  Goos l y  L a k e .

2.1 J U V E N I L E  FISH SAMPLES

Two d e t a i l e d  j u v e n i l e  f i s h  s a m p l e  s i t e s  w e r e  e s t a b l i s h e d  t o

serve a s  b a s e l i n e  s t u d y  a r e a s  t o  m o n i t o r  f i s h  p o p u l a t i o n s  i n

lower F o x y  C reek .  A s  w e l l ,  f o u r  s m a l l e r  samp le  s i t e s  w e r e

e s t a b l i s h e d  i n  t h e  m i d  and  u p p e r  s e c t i o n s  o f  F o x y  Creek  i n

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

ex ten t  o f  u t i l i z a t i o n  b y  f i s h  i n  t h e  sys tem.

The d e t a i l e d  i n d e x  s i t e s ,  5 0  a n d  5 5  m i n  l e n g t h ,  w e r e  b l o c k e d

wi th  s t o p n e t s  a t  t h e i r  ups t ream and  downstream e n d s ,  a n d

sampled u s i n g  a n  e l e c t r o s h o c k e r  ( F i g u r e  2 . 1 ) .  T h e  m o d i f i e d

Peterson mark -and- r e c a p t u r e  method ( R i c k e r  1 9 7 5 )  was  used  t o



Figure 2 . 1 .  S i t e s  w e r e  b l o c k e d  w i t h  s t o p n e t s  and
e l e c t r o f i s h e d  t o  samp le  f i s h  p o p u l a t i o n s .
This s i t e  ( F F 5 )  d i d  n o t  have  a n y  f i s h
presen t .

Figure 2 . 2 .  B e n t h i c  i n v e r t e b r a t e s  w e r e  c o l l e c t e d  u s i n g
a Wate rs—Knapp s a m p l e r .  T h i s  s i t e  ( B B 2 )
was l o c a t e d  i n  Buck  C r e e k  ups t ream o f
Bessemer C reek .
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es t imate  p o p u l a t i o n s  f o r  t h e  sample  s i t e s .  A  c a u d a l  f i n  c l i p

was used  t o  mark  f i s h  a n d  t h e  r e c a p t u r e  was conduc ted  s e v e r a l

hours a f t e r  t h e  marked f i s h  w e r e  r e l e a s e d .

The o t h e r  f o u r  f i s h  s a m p l e  s i t e s  ranged  i n  l e n g t h  f r o m  1 6  t o

36 m.  T h e s e  s i t e s  we re  s e l e c t e d  based o n  a  h e l i c o p t e r  r e -

connaissance o f  p o t e n t i a l  b a r r i e r s .  S i t e s  w e r e  l o c a t e d  u p -

stream o f  p o t e n t i a l  b a r r i e r s  t o  d e t e r m i n e  w h e t h e r  f i s h  w e r e

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

and l o w e r  ends  a n d  f i s h  w e r e  c a p t u r e d  u s i n g  a n  e l e c t r o -

shocker.  T h e  t w o - s t e p  remova l  method ( S e b e r  and  LeCren 1 9 6 7 )

was used  t o  e s t i m a t e  f i s h  p o p u l a t i o n s .  T h i s  method was

used a t  t h e s e  s i t e s  d u e  t o  t h e  s m a l l  number  o f  f i s h  b e i n g

handled and  t i m e  l i m i t a t i o n s  imposed b y  h e l i c o p t e r  access  t o

the s i t e s .  F o r m u l a s  used  i n  c a l c u l a t i n g  t h e  p o p u l a t i o n

es t imates  and  s t a n d a r d  e r r o r s  a r e  p r e s e n t e d  i n  Append i x  1 .

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

and a  s e r i e s  o f  w i d t h  measurements made a t  5 -m  i n t e r v a l s

along t h e  sample  s i t e .  A s  w e l l ,  w a t e r  d e p t h s  (maximum and

mean), s u b s t r a t e  and  c o v e r  c h a r a c t e r i s t i c s  w e r e  r e c o r d e d  a t

each c r o s s  s e c t i o n .  S u b s t r a t e  c h a r a c t e r i s t i c s  w e r e  r e c o r d e d

as D50 and  D90 e s t i m a t e s  ( i . e . ,  t h e  d i a m e t e r  o f  bed  m a t e r i a l

which i s  l a r g e r  t h a n  50% and  90% r e s p e c t i v e l y  o f  t h e  r e -

maining b e d  m a t e r i a l  a s  d e f i n e d  i n  Chamber l i n  ( 1 9 8 0 ) ) .  F i s h

captured were  a n a e s t h e t i z e d  w i t h  2 - p h e n o x y e t h a n o l ,  measured

to t h e  n e a r e s t  m i l l i m e t e r  and  r e t u r n e d  t o  t h e  s t r e a m  a t  t h e

end o f  t h e  s a m p l i n g .
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Ten 2 0 -gram samples  o f  r a i n b o w  t r o u t  we re  r e t a i n e d  a t  s i t e

FF2 f o r  t i s s u e  a n a l y s i s  o f  heavy  m e t a l s .  S c a l e s  f o r  a g i n g

were removed f r o m  t h e s e  t e n  samp les .  A s  w e l l ,  w e i g h t s  f r o m

20 r a i n b o w  t r o u t  p a r r  we re  o b t a i n e d  f o r  b iomass  e s t i m a t e s .

Weights u s e d  i n  b iomass  e s t i m a t e s  f o r  r a i n b o w  t r o u t  f r y  were

obta ined f r o m  an  a d j a c e n t  B u l k l e y  R i v e r  t r i b u t a r y ,  s i n c e  t h e

balance used  i n  t h e  f i e l d  w a s  n o t  s e n s i t i v e  enough t o

a c c u r a t e l y  measure s u c h  s m a l l  f i s h .

In a d d i t i o n ,  t e n  2 0 -gram samples  o f  r a i n b o w  t r o u t  f o r  t i s s u e

heavy m e t a l  a n a l y s i s  w e r e  o b t a i n e d  i n  Buck  Creek  b y  e l e c t r o -

shocking above  t h e  Bessemer C reek  c o n f l u e n c e .  O n l y  s i x

samples w e r e  o b t a i n e d  i n  t h e  s h o r t  s e c t i o n  o f  Buck  Creek

downstream o f  Bessemer C reek  and  ups t ream o f  G o o s l y  Lake

desp i te  c o n s i d e r a b l e  e f f o r t .  T h e  c l o s e  p r o x i m i t y  o f  G o o s l y

Lake p r o b a b l y  a f f e c t s  f i s h  u s e  o f  t h i s  s e c t i o n  o f  Buck  C reek .

Scales f o r  a g i n g  w e r e  removed f r o m  1 2  o f  t h e  l a r g e r  t r o u t

and l e n g t h s  a n d  w e i g h t s  w e r e  o b t a i n e d  f r o m  t h e  3 5  r a i n b o w

t r o u t  used  i n  t h e  samp les .  E a c h  samp le  was p l a c e d  i n  a

separate p l a s t i c  bag ,  f r o z e n ,  a n d  s h i p p e d  a i r  f r e i g h t  t o

ASL L a b o r a t o r i e s  f o r  m e t a l  a n a l y s e s .  T h e  l e n g t h ,  w e i g h t

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

Appendix 2 .  T h e  r e s u l t s  o f  t h e  heavy  m e t a l  a n a l y s e s  w e r e

re tu rned d i r e c t l y  t o  E q u i t y  S i l v e r  M ines  L t d .  a n d  a r e  n o t

presented i n  t h i s  r e p o r t .

2.2 BENTHIC INVERTEBRATE SAMPLES

Benthic i n v e r t e b r a t e s  w e r e  sampled a t  f i v e  s i t e s  i n  F o x y  and

Buck c r e e k s  ( F i g u r e  1 . 1 ) .  S i x  r e p l i c a t e  samples  w e r e  c o l -
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lec ted a t  each  s i t e .  I r o n  s t a k e s  we re  u s e d  a s  benchmarks o n

the s t r e a m ' s  r i g h t  bank  and  samples  w e r e  t a k e n  a t  i n t e r v a l s

across t h e  w e t t e d  w i d t h  o f  t h e  c h a n n e l .  S a m p l e  s i t e s  w e r e

g e n e r a l l y  l o c a t e d  i n  r i f f l e  s e c t i o n s ,  a l t h o u g h  Buck  C r e e k  had

few s u i t a b l e  s i t e s .  A n  e f f o r t  was made t o  sample  f r o m  s i t e s

of  s i m i l a r  p h y s i c a l  c h a r a c t e r i s t i c s  ( s u b s t r a t e ,  w a t e r

v e l o c i t y  and  d e p t h )  w i t h i n  each  s t r e a m  sys tem.

Samples w e r e  c o l l e c t e d  u s i n g  a  Wate rs -Knapp s a m p l e r  ( Wa t e r s

and Knapp 1 9 6 1 )  w i t h  a  2 5 0  um mesh s i z e  ( F i g u r e  2 . 2 ) .  T h e

subs t ra te  was a g i t a t e d  t o  a p p r o x i m a t e l y  1 0  cm d e p t h  and

l a r g e r  s t o n e s  w e r e  b rushed  t o  l o o s e n  a d h e r i n g  o r g a n i s m s .  A l l

samples w e r e  p r e s e r v e d  i n  f o r m a l i n  s o l u t i o n  and s u b s e q u e n t l y

i d e n t i f i e d  t o  f a m i l y ,  a n d  i n  mos t  cases  genus  l e v e l  f o r  t h e

dominant and  s u b -dominan t  o r d e r s .  I n f o r m a t i o n  d e s c r i b i n g

s i t e  d e p t h ,  s u b s t r a t e  c h a r a c t e r i s t i c s ,  w a t e r  v e l o c i t y ,

temperature a n d  d i s s o l v e d  oxygen  was c o l l e c t e d  a t  t h e  b e n t h i c

s i t e s .  W a t e r  samples  w e r e  r e t u r n e d  t o  E q u i t y  S i l v e r  M i n e ' s

lab f o r  pH a n d  c o n d u c t i v i t y  measurements.

3.0 RESULTS

3.1 J U V E N I L E  FISH

Fish a r e  p r e s e n t  i n  F o x y  Creek  f r o m  i t s  c o n f l u e n c e  w i t h  Maxan

Creek ups t ream t o  t h e  t o p  end  o f  Reach 2  ( F i g u r e  1 . 1  a n d

Figures 3 . 1  a n d  3 . 2 ) .  A  s e r i e s  o f  c h u t e s  a n d  s m a l l  f a l l s

located i n  t h e  canyon s e c t i o n  1 0  t o  1 2  km ups t ream o f  Maxan

Creek ( 5  t o  7  km downstream f r o m  t h e  E q u i t y  S i l v e r  M ine  s i t e )

l i m i t  f i s h  a c c e s s  i n t o  t h e  u p p e r  s e c t i o n s  o f  Foxy  C reek .



Figure 3 . 1 .  F o x y  Creek  f l o w s  t h r o u g h  a  s t e e p  canyon
area b e f o r e  i t  e n t e r s  Maxan C r e e k
approx ima te l y  1 7  km downstream o f  E q u i t y
S i l v e r  M i n e ' s  o p e r a t i o n .

Figure 3 . 2 .  Ra inbow t r o u t  p o p u l a t i o n s  a r e  f o u n d  w i t h i n
the canyon u p  t o  a  p o i n t  a p p r o x i m a t e l y
10 km ups t ream o f  Maxan C r e e k .
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Sampling a t  t w o  s i t e s  ups t ream o f  t h e s e  b a r r i e r s  i n d i c a t e d

t h a t  t h e  t o p  2  r e a c h e s  o f  F o x y  C reek  a r e  b a r r e n .  F i s h  a r e

present  above t w o  b e a v e r  dams i n  Reach 1  a n d  a  n a r r o w

c o n s t r i c t i o n  a t  a  l o g  j a m  s i t e  5  km ups t ream i n  F o x y  Creek

canyon, i n d i c a t i n g  t h a t  t h e s e  a r e a s  a r e  n o t  o b s t r u c t i o n s .

A d d i t i o n a l  i n f o r m a t i o n  d e s c r i b i n g  t h e  r e a c h  c h a r a c t e r i s t i c s

of  F o x y  Creek  i s  p r e s e n t e d  i n  A p p e n d i x  3 .

A t o t a l  o f  1225  m2 o r  166  m o f  s t r e a m  l e n g t h  o f  Foxy  Creek

was samp led .  T h e  f o u r  sample  s i t e s  conduc ted  i n  t h e  f i s h -

producing s e c t i o n  o f  Foxy  Creek  r e p r e s e n t  between 1 . 0  -  1 .5%

of  t h e  t o t a l  s t r e a m  l e n g t h  i n  t h i s  s e c t i o n .

Rainbow t r o u t  j u v e n i l e s  we re  t h e  ma in  f i s h  s p e c i e s  p r e s e n t

and c o m p r i s e d  99.4% o f  t h e  t o t a l  1 5 0 2  f i s h  e s t i m a t e d  w i t h i n

the sample  s i t e s .  J u v e n i l e  c h i n o o k  sa lmon  (Oncorhynchus

tshawytscha) ,  D o l l y  Varden  c h a r  ( S a l v e l i n u s  malma) a n d

longnose dace  ( R h i n i c h t h y s  c a t a r a c t a e )  c o m p r i s e d  t h e  r e m a i n -

der o f  t h e  c a t c h .  A s  w e l l ,  3  P a c i f i c  l a m p r e y  ammocoetes

(Lampetra t r i d e n t a t a )  w e r e  c a p t u r e d  a t  t h e  l o w e r  t w o  sample

s i t e s .  A  summary o f  t h e  f i s h  d e n s i t y  and  b iomass  e s t i m a t e s

f o r  each  s i t e  i s  p r e s e n t e d  i n  Ta b l e  3 . 1 ,  w h i l e  t h e  more

d e t a i l e d  f i s h  s a m p l i n g  r e s u l t s  a r e  p r o v i d e d  i n  Append i x  4 .

Overa l l  f i s h  d e n s i t i e s  a n d  b iomass w e r e  h i g h e s t  a t  s i t e  FF2

(Tab le  3 . 1 )  l o c a t e d  a p p r o x i m a t e l y  1  k m  ups t ream o f  t h e  Maxan

Creek c o n f l u e n c e .  B o t h  d e t a i l e d  sample  s i t e s  i n  Reach 1  o f

Foxy C reek  had  v e r y  h i g h  numbers o f  r a i n b o w  t r o u t  f r y  and

par r  ( F i g u r e s  3 . 3  and  3 . 4 )  T h e  p a r r  w e r e  compr i sed  l a r g e l y



Table 3.1:  Summary o f  f i sh  dens i t ies  and biomass estimates a t  s i x  sample s i tes
in Foxy Creek during September 1984.

DENSITY ESTIMATES (f ish/m2)

Reach S i t e  R a i n b o w  Trout C h i n o o k  Salmon D o l l y  Varden Char L o n g n o s e  Dace T o t a l
0+ 1 +  2 2 +  0 +  0 +  2 1 +

1 F F 1  . 8 8  . 6 3  . 2 1  0  0  . 0 1  1 . 7 3
1 F F 2  1 . 6 6  . 8 6  . 2 0  . 0 1  0  . 0 1  2 . 7 3
1 F F 3  . 4 1  . 0 2  0  0  . 0 2  0  . 4 5
2 F F 4  . 0 2  . 0 2  . 0 8  0  0  0  . 1 2
3 F F 5  N o  f i s h  captured.
4 F F 6  N o  f i s h  captured.

Mean (FF1-4) . 7 4  . 3 8  . 1 2  4 . 0 1 .01 <  .01 1 . 2 6

BIOMASS ESTIMATES (g/m2)

Reach S i t e  R a i n b o w  Trout C h i n o o k  Salmon D o l l y  Varden Char
0+ 1 +  2 2 +  0 +  0 +

Longnose Dace T o t a l
a°11-

1 F F 1  . 5 4  3 . 8 2  4 . 3 7  0  0  . 0 3  8 . 7 6
1 F F 2  1 . 0 8  5 . 3 0  4 . 0 1  . 0 8  0  . 0 3  1 0 . 5 0
1 F F 3  . 3 7  . 1 2  0  0  . 0 4  0  . 5 3
2 F F 4  . 0 1  . 2 0  2 . 2 7  0  0  0  2 . 4 8
3 F F 5  N o  f i s h  captured.
4 F F 6  N o  f i s h  captured.

Mean (FF1-4) . 5 0  2 . 3 6  2 . 6 6  . 0 2  . 0 1 .02 5.57



Figure  3 . 3 .  S i t e  FF1 i n  l o w e r  Foxy  C reek  possessed
high p o p u l a t i o n s  o f  r a i n b o w  t r o u t .

F igure 3 . 4 .  S i t e  FF2 l o c a t e d  1  k m  ups t ream i n  F o x y
Creek had  t h e  h i g h e s t  d e n s i t i e s  o f
rainbow t r o u t  sampled.
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of a g e  1 +  (78%)  a n d  2 +  (19%) f i s h  w i t h  a p p r o x i m a t e l y  3% o f

the samp le  age  3 + .  R a i n b o w  t r o u t  f r y  and  p a r r  numbers

dropped o f f  s i g n i f i c a n t l y  a t  t h e  u p p e r  sample  s i t e s ,  p a r t i —

c u l a r l y  i n  Reach 2  w h i c h  i s  l o c a t e d  i n  a n  e x t e n s i v e  canyon

area. R a i n b o w  t r o u t  p a r r  numbers w e r e  l o w  a t  FF3,  a  s i t e

dominated b y  s h a l l o w  r i f f l e  h a b i t a t  t y p i c a l l y  p r e f e r r e d  b y

f r y .  S i t e  FF4 was a  deep  and  f a s t e r  s i t e  more  s u i t e d  t o

pa r r.

Popu la t ion  e s t i m a t e s  have  been d e r i v e d  b y  a p p l y i n g  t h e  c a t c h

per l i n e a r  m e t e r  o f  s t r e a m  t o  t h e  t o t a l  s t r e a m  l e n g t h

represented b y  each  sample  ( Ta b l e  3 . 2 ) .  T h e  r e s u l t s  s u g g e s t

an e s t i m a t e d  4 0 , 0 0 0  r a i n b o w  t r o u t  f r y  i n  F o x y  Creek ,  w i t h  98%

of t h i s  e s t i m a t e  o c c u r r i n g  i n  t h e  l o w e s t  3  km o f  t h e  c r e e k .

As w e l l ,  a n  e s t i m a t e d  p o p u l a t i o n  o f  1 8 , 7 0 0  p a r r  i s  p r e s e n t  i n

Foxy C reek ,  w i t h  a p p r o x i m a t e l y  78% o f  t h i s  e s t i m a t e  o c c u r r i n g

in t h e  l o w e s t  r e a c h .  P o p u l a t i o n  e s t i m a t e s  f o r  Reach 2  i n

p a r t i c u l a r ,  a r e  weak due  t o  t h e  s m a l l  s a m p l e  a r e a .

Chinook sa lmon  and  D o l l y  Va rden  c h a r  e s t i m a t e s  a r e  1 7 5  and

350 f i s h  r e s p e c t i v e l y ,  a n d  f e w e r  t h a n  1 0 0  l o n g n o s e  dace  a r e

es t imated t o  o c c u r  i n  F o x y  C reek  based o n  t h e  September

samples.

3.2 BENTHIC INVERTEBRATES

The r e s u l t s  summar i z ing  t h e  number o f  b e n t h i c  i n v e r t e b r a t e s

sampled a t  t h e  f i v e  s i t e s  a r e  p r e s e n t e d  i n  Ta b l e  3 . 3 .

A d d i t i o n a l  d e t a i l e d  i n f o r m a t i o n  f o r  each  samp le  s i t e  i s

presented i n  A p p e n d i x  5 .
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Table 3 . 2 :  P o p u l a t i o n  e s t i m a t e s  f o r  F o x y  Creek  f i s h ,
September 1 9 8 4 .

Number o f  f i s h  L e n g t h  o f  s t r e a m
Si te  p e r  l i n e a r  m e t e r  r e p r e s e n t e d  ( m ) *

0+ 1 +

FF1 5 . 3 8  3 . 8 6

FF2 9 . 8 0  5 . 0 5

FF3 3 . 8 5  0 . 2 3

FF4 0 . 1 2  0 . 1 2

Rainbow T r o u t

Popu la t ion
es t imates
by s e c t i o n

0+ 1 +  > 2 +

1.28 1 0 0 0  5 3 8 0  3 8 6 0  1 2 8 0

1.16 2 5 0 0  2 4 5 0 0  1 2 6 2 5  2 9 0 0

0 2 5 0 0  9 6 2 5  5 7 5  0

0.48 7 0 0 0  8 4 0  8 4 0  3 3 6 0

To ta l  4 0 3 4 5  1 7 9 0 0  7 5 4 0

Chinook Salmon

FF2 . 0 7  2 5 0 0  1 7 5

Do l l y  Va rden  C h a r

FF3 . 1 4  2 5 0 0  3 5 0

Longnose Dace

FF1 . 0 2  1 0 0 0  2 0

FF2 . 0 2  2 5 0 0  5 0

To ta l 7 0

Reach 1  c h a n n e l  l e n g t h s  have  been  d o u b l e d  t o  a c c o u n t  f o r
the numerous c h a n n e l  s p l i t s  w h i c h  o c c u r  i n  t h i s  r e a c h .



Table 3.3:  Summary o f  benthic invertebrates/m2 and number o f  taxa per sample col lected a t  f i v e
sample s i tes  i n  Foxy and Buck creeks dur ing la te  August and September, 1984.

Replicate*
Foxy Ck. above

Maxan Ck.

FOXY CREEK
Foxy Ck. below
Berzelius Ck.

Foxy Ck. above
Lu Diversion

BUCK CREEK
Buck Ck. below B u c k  Ck. above
Bessemer Ck. B e s s e m e r  Ck.

1 1740 729 854 1667 1375
2 5365 2406 1167 1448 1750
3 8573 1208 833 625 1406
4 6917 1219 677 1375 865

TOTAL 5 15198 1156 677 2135 906
NUMBER 6 9688 906 823 1656 656

Mean 7914 1271 838 1484 1160
SD** 4128 538 164 454 379

1 21 15 12 16 16
2 19 22 19 13 16
3 21 16 14 12 21

TOTAL
TAXA

4
5
6

18
19
12

16
15
20

13
18
14

9
7

10

16
15
12

Mean 18.3 17.3 15.0 11.2 16.0
SD 3.0 2.7 2.6 2.9 2.6

* T h e  numbers collected for  each sample (Appendix 5  )  have been corrected by a fac to r  (10.417)
which allows them to  be expressed on a mZ basis.

** SD refers  t o  standard deviat ion o f  the mean.
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The n u m b e r  o f  b e n t h i c  i n v e r t e b r a t e s  p e r  m 2  r a n g e d  f r o m  j u s t

ove r  6 0 0  a t  s e v e r a l  B u c k  C r e e k  s a m p l e s  a n d  i n  u p p e r  F o x y

Creek t o  o v e r  1 5 , 0 0 0  i n  a  s a m p l e  i n  l o w e r  F o x y  C r e e k  ( T a b l e

3 . 3 ) .  T h e  g r e a t e s t  a b u n d a n c e  o f  b e n t h i c  i n v e r t e b r a t e s

c o n s i s t e n t l y  o c c u r r e d  a t  t h e  l o w e r  F o x y  C r e e k  s i t e .  N u m b e r s

a t  t h i s  s i t e  w e r e  m o r e  t h a n  f i v e  t i m e s  t h e  b e n t h i c  i n v e r -

t e b r a t e  n u m b e r s  o b t a i n e d  a t  a n y  o f  t h e  o t h e r  s i t e s .

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

an i n d i c a t i o n  o f  t h e  r i c h n e s s  o f  t h e  b e n t h i c  c o m m u n i t y .  T a x a

numbers p e r  s a m p l e  r a n g e d  f r o m  a  l o w  o f  7  a t  t h e  B u c k  C r e e k

s i t e  d o w n s t r e a m  o f  B e s s e m e r  C r e e k  t o  a  h i g h  o f  2 2  a t  t h e  F o x y

Creek s i t e  d o w n s t r e a m  o f  B e r z e l i u s  C r e e k  ( T a b l e  3 . 3 ) .  T h e

means f o r  t h e  s i t e s  r a n g e d  f r o m  11  t o  1 8  a t  a l l  s i t e s .

Ta b l e  3 . 4  s u m m a r i z e s  t h e  c o m p o s i t i o n  o f  t h e  b e n t h i c

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

emphasized t h a t  t h e  F o x y  C r e e k  s a m p l e  s i t e s  a r e  p h y s i c a l l y

v e r y  d i f f e r e n t  f r o m  t h o s e  i n  B u c k  C r e e k .  F o x y  C r e e k  s i t e s

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

c i t i e s ,  w h i l e  B u c k  C r e e k  s a m p l e s  w e r e  i n  s i t e s  w i t h  s l o w e r

w a t e r  v e l o c i t i e s  a n d  s i l t  a n d  s a n d y  s u b s t r a t e .

The m a i n  d i f f e r e n c e  b e t w e e n  s i t e s  a b o v e  t h e  L u  D i v e r s i o n

( F i g u r e  3 . 5 )  a n d  b e l o w  B e r z e l i u s  C r e e k  ( F i g u r e  3 . 6 )  i n  u p p e r

Foxy C r e e k  was  t h e  i n c r e a s e  i n  D i p t e r a  a n d  t h e  r e d u c t i o n  o f

Ephemerop te ra  b e l o w  B e r z e l i u s  C r e e k .  T h e  l o w e s t  s i t e  i n  F o x y

Creek ( F B 1 )  w a s  c h a r a c t e r i z e d  b y  a n  e x c e p t i o n a l l y  l a r g e

number o f  D i p t e r a  ( p a r t i c u l a r l y  H y d r o b a e n i n a e  l a r v a )



Table 3.4: Summary o f  composition o f  benthic invertebrate communities a t  f i v e  sample s i tes
in Foxy and Buck creeks during l a t e  August and ear ly  September, 1984.

Site 1
Ephemeroptera Plecoptera

% COMPOSITION (NUMBER)

Trichoptera Coleoptera D i p t e r a Oligochaeta Pelecypoda Other

Foxy above
Maxan (FB1)
Foxy below

4558 3.2 (144) 4.9 (223) 1.1 (48) <0.1 ( 3 ) 90.5(4124) <0.1 (3) 0.2 (8 ) 0.1 (5)

Berzelius
(F82)
Foxy above

732 9.0 (66) 25.8 (189) 4.2 (31) 5.8(42) 54.8 (401) 0.1 (1) 0 ( 0 ) 0.3 (2)

Lu Diversion
(FB3)

483 36.6 (177) 40.0 (193) 6.8 (33) 4.3(21) 10.6 ( 5 1 ) 0 (0) 0 ( 0 ) 1.7 (8)

Buck below
Bessemer(881)

855 5.4 (46) 52.0 (445) 0.7 (6) 0.1(1) 37.0 (316) 4.6 (39) 0.1 ( 1 ) 0.1 (1)

Buck above
Bessemer(882)

666 5.7 (38) 25.3 (169) 0.8 (5) 2.6(17) 21.9 (146) 21.1 (141) 22.1(147) 0.5 (3)

1 To t a l  number o f  benthic invertebrates i n  the  s i x  rep l ica te  samples.



Figure 3 . 5 .  S i t e  FB3 was l o c a t e d  i n  F o x y  Creek
upstream o f  t h e  L u  D i v e r s i o n  and  s e r v e d
as a  c o n t r o l  s i t e  f o r  s t r e a m  b e n t h o s
p o p u l a t i o n s .

Figure 3 . 6 .  S i t e  FB2 was l o c a t e d  i n  F o x y  C reek
downstream o f  B e r z e l i u s  C reek  a n d  w i t h i n
the a r e a  r e c e i v i n g  t r e a t e d  w a t e r  f r o m
the m i n e ' s  o p e r a t i o n .
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averaging o v e r  6000 o rgan isms  p e r  m2. O t h e r w i s e ,  t h e

community c o m p o s i t i o n  o f  t h e  l o w e r  F o x y  Creek  s i t e  was

g e n e r a l l y  s i m i l a r  t o  u p p e r  s i t e s .  M a n y  o f  t h e  P l e c o p t e r a

in t h e  F o x y  Creek  samp les  w e r e  s m a l l ,  a n d  had  p r o b a b l y

hatched d u r i n g  t h e  month  p r e v i o u s  t o  s a m p l i n g .

Benth ic  samples  t a k e n  f r o m  Buck  Creek  above  Bessemer Creek

were compr i sed  l a r g e l y  o f  P l e c o p t e r a ,  D i p t e r a ,  O l i g o c h a e t e s

and Pe lecypoda  ( Ta b l e  3 . 4 ) .  T h e  s i t e  b e l o w  Bessemer C reek

was dom ina ted  b y  P l e c o p t e r a  and  D i p t e r a .  A l t h o u g h  t h e  t w o

s i t e s  we re  p h y s i c a l l y  s i m i l a r ,  t h e  u p p e r  s i t e  had  a  h i g h e r

sand c o n t e n t  w h i c h  may a c c o u n t  f o r  t h e  l a r g e  numbers o f

Pelecypoda ( m a i n l y  s m a l l ,  n e w l y -ha tched  m u s s e l s . )

4.0 DISCUSSION

4.1 J U V E N I L E  FISH

Resul ts o f  September 1984  s a m p l i n g  i n d i c a t e  l o w e r  F o x y  Creek

prov ides  i m p o r t a n t  r e a r i n g  h a b i t a t  f o r  r a i n b o w  t r o u t  f r y  and

p a r r.  A  s i n g l e  r e s i d e n t  a d u l t  ( 3 2  cm f o r k  l e n g t h )  c a p t u r e d

in F o x y  Creek  i n  J u l y  1982 and  t h e  p r e s e n c e  o f  s m a l l  f r y  ( 2 5

- 2 8  mm f o r k  l e n g t h )  s u g g e s t  t h a t  t h e s e  j u v e n i l e s  a r e  r e s i -

dent r a i n b o w  and  n o t  s t e e l h e a d  t r o u t .  T h e  p r e s e n c e  o f  coho

and sockeye  sa lmon i n  Maxan C reek  i m m e d i a t e l y  downstream o f

Foxy Creek  (Hancock  e t  a l .  1 9 8 3 )  a n d  o f  c h i n o o k  sa lmon  i n

Foxy Creek  ( Ta b l e  3 . 1 )  i n d i c a t e  t h a t  i t  i s  p o s s i b l e  f o r

s tee lhead t r o u t  t o  r e a c h  F o x y  C reek .  T h e  i n a b i l i t y  t o

d i s t i n g u i s h  between r e s i d e n t  r a i n b o w  and  s t e e l h e a d  t r o u t  c a n

on ly  b e  c l a r i f i e d  b y  d i r e c t  o b s e r v a t i o n s  d u r i n g  t h e  t r o u t
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spawn ing  p e r i o d .

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

Foxy C r e e k  i s  l i n k e d  t o  t h e  Maxan  L a k e  r a i n b o w  t r o u t

p o p u l a t i o n .  T h e  o u t l e t  o f  Maxan  L a k e  i s  l e s s  t h a n  1  k m  f r o m

t h e  c o n f l u e n c e  o f  Maxan  a n d  F o x y  c r e e k s  ( F i g u r e  1 . 1 ) ,  a n d

a d u l t  r a i n b o w  t r o u t  f r o m  Maxan  L a k e  m a y  move  i n t o  F o x y  C r e e k

to  s p a w n .  T h e  p r e s e n c e  o f  n e w l y —emerged r a i n b o w  t r o u t  f r y

s u g g e s t s  t h a t  s p a w n i n g  o c c u r s  i n  l o w e r  F o x y  C r e e k .  R e a c h  1

has a n  a b u n d a n c e  o f  s u i t a b l e  s p a w n i n g  g r a v e l s .  A f t e r

emergence,  j u v e n i l e  r a i n b o w  t r o u t  r e m a i n  i n  F o x y  C r e e k  f o r  u p

to  4  y e a r s  a n d  t h e n  p r o b a b l y  m o v e  i n t o  Maxan  L a k e .

Rainbow t r o u t  d e n s i t i e s  i n  l o w e r  F o x y  C r e e k  w e r e  r e m a r k a b l y

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

in  o t h e r  B u l k l e y  a n d  M o r i c e  R i v e r  t r i b u t a r i e s  ( T a b l e  4 . 1 ) .

The v e r y  h i g h  f r y  d e n s i t i e s  o f  1 . 3  f r y / m 2  a r e  d o u b l e  t h o s e

r e p o r t e d  f o r  a l l  s i t e s  e x c e p t  u p p e r  L a m p r e y  C r e e k .  T h e

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

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

the  o l d e r  a g e  c l a s s e s .

E s t i m a t e s  o f  p a r r / m 2  a r e  a p p r o x i m a t e l y  d o u b l e  t h o s e  r e p o r t e d

i n  o t h e r  a d j a c e n t  s t r e a m s .  M a n y  o f  t h e s e  o t h e r  s y s t e m s  a r e

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

be n o t e d  t h a t  t h e  e s t i m a t e s  f o r  t h e s e  s y s t e m s  a r e  f o r  d i f —

f e r e n t  y e a r s .  T h e  s t r e a m f l o w s  i n  F o x y  C r e e k  w e r e  n o t  u n —

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

may s o m e t i m e s  l e a d  t o  s h o r t — t e r m  c r o w d i n g  a n d  h i g h  f i s h
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Ta b l e  4 . 1 : J u v e n i l e r a i n b o w  t r o u t  d e n s i t i e s  i n  l o w e r  F o x y
Creek c o m p a r e d  t o  o t h e r  r a i n b o w  t r o u t  t r i b u -
t a r i e s  o f  t h e  B u l k l e y  a n d M o r i c e  r i v e r s

System S i t e Fry/m2 P a r r / m 2

Buck' 5 a n d  6 0 .14 0 . 2 6

M c Q u a r r i e ' 2 0 .63 0.51

Bymanl 1 0 .18 0 . 2 7

Lamprey2 13 a n d  1 4 1.37 0 . 3 8

Owen2 8 a n d  9 0 .55 0 . 0 3

Des3 (X o f  7  s i t e s ) 0 .49 0 . 1 2

Maxan l 1 0.31 0 .19

C r o w l 1 0 . 0 8 0 .47

Foxy 1 a n d  2 1 .27 0 . 9 5

1 T r e d g e r  ( 1 9 8 2 )
2 T r e d g e r  ( 1 9 8 1 )
3 E n v i r o c o n  ( 1 9 8 3 )
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d e n s i t i e s .

The p r e s e n c e  o f  j u v e n i l e  c h i n o o k  s a l m o n  i n  l o w e r  F o x y  C r e e k

had n o t  b e e n  r e p o r t e d  t o  d a t e .  I t  i s  p r o b a b l e  t h a t  t h e s e

f i s h  m o v e d  u p  i n t o  F o x y  C r e e k  a f t e r  e m e r g e n c e  i n  Maxan  C r e e k .

Ch inook  s a l m o n  g e n e r a l l y  f a v o u r  s p a w n i n g  i n  l a k e - h e a d e d  a r e a s

such a s  Maxan  C r e e k ,  s i n c e  t h e  l a k e s  t e n d  t o  p r o v i d e  a  m o r e

s t a b l e  e g g  i n c u b a t i o n  e n v i r o n m e n t . Ch inook  s a l m o n  s p a w n i n g

has b e e n  r e p o r t e d  i n  M a x a n  C r e e k  d u r i n g  s o m e  y e a r s  ( D a t a  o n

f i l e ,  D e p t .  o f  F i s h e r i e s  a n d  O c e a n s ,  S m i t h e r s ) .

4 . 2  B E N T H I C  INVERTEBRATES

The b e n t h i c  i n v e r t e b r a t e  s a m p l e s  c o l l e c t e d  i n  F o x y  C r e e k

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

the  s i t e  l o c a t e d  d o w n s t r e a m  o f  t h e  t r e a t e d  w a t e r  i n f l o w s

f rom E q u i t y  S i l v e r  M i n e s  ( F B 2 )  t h a n  u p s t r e a m  ( F B 3 ) .

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

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

range  o f  w a t e r  q u a l i t y  c o n d i t i o n s  ( R o b a c k  1 9 7 4 )  t h a n

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

F u r t h e r  s a m p l i n g  a t  s e v e r a l  s i t e s  w o u l d  h e l p  t o  d i s t i n g u i s h

w h e t h e r  t h e s e  d i f f e r e n c e s  r e s u l t  f r o m  t h e  m i n e ' s  o p e r a t i o n  o r

j u s t  n a t u r a l  v a r i a b i l i t y  b e t w e e n  s i t e s .

A c o m p a r i s o n  o f  i n v e r t e b r a t e  n u m b e r s  i n  t h e  1 9 8 4  F o x y  C r e e k

samples  t o  s a m p l e s  c o l l e c t e d  i n  1 9 8 2  ( M .  R o s s ,  E P S )  a n d  i n

1973 ( H a l l a m  a n d  K u s s a t  1 9 7 4 )  s u g g e s t s  t h a t  i n v e r t e b r a t e

numbers a t  t h e  u p p e r  s i t e  ( F B 3 )  a r e  g e n e r a l l y  w i t h i n  t h e

r a n g e  o f  t h o s e  c o l l e c t e d  p r e v i o u s l y  ( T a b l e  4 . 2 ) .  H o w e v e r ,
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Table 4 . 2 : Summary o f  1984 b e n t h i c  i n v e r t e b r a t e  sample
numbers/m2 i n  F o x y  and  Buck  c r e e k s  compared
to p r e v i o u s  s t u d i e s  o n  t h e s e  sys tems  a n d  t o
two o t h e r  t r i b u t a r y  s t r e a m s  o f  t h e  B u l k l e y
R ive r.

Sept. J u l y l  J u l y 2
1984 1 9 8 2  1 9 7 3

Foxy Creek

Above L u  D ivers ion(F133)  8 3 8

Below B e r z e l i u s  ( F B 2 )  1 2 7 1

Above Maxan ( F B 1 )  7 9 1 4

Buck C r e e k

Above Bessemer ( 8 8 2 )

1111

358

Oct. 2
1973

1138 1 2 4 7

1160 1 8 0 2  6 7 4  1 0 9 0

Below Bessemer (1361) 1 4 8 4

Sept.
1983

Goathorn Creek  1 5 7 6

Tenas C r e e k  2 5 8 4

1 P r e l i m i n a r y  d a t a  d e r i v e d  f r o m  M. R o s s ,  E n v i r o n m e n t a l
P r o t e c t i o n  S e r v i c e .  C a l c u l a t i o n s  made based  o n  mean
number o f  organisms/sample t imes  1 0 . 4 1 7  t o  c o n v e r t  t o
bas is .

2 D e r i v e d  f r o m  H a l l a m  and  K u s s a t  ( 1 9 7 4 ) .  M e a n  number o f
organisms/sample t i m e s  1 0 . 4 1 7  t o  c o n v e r t  t o  m6 b a s i s .

3 B u s t a r d  ( 1 9 8 4 ) .

m2
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numbers a t  F B 2  w e r e  n e a r l y  f o u r  t i m e s  a s  h i g h  a s  t h e  1 9 8 2

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

S e v e r a l  f a c t o r s  c o u l d  l e a d  t o  c o n s i d e r a b l e  v a r i a t i o n  i n

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

data .  A l t h o u g h  t h e  s a m p l e r  d e s i g n  w a s  s i m i l a r ,  t h e  e a r l i e r

samples w e r e  c o l l e c t e d  u s i n g  a  3 5 0  um mesh s i z e  compared t o  a

250 um mesh  s i z e  i n  1 9 8 4 .  T h i s  w o u l d  l e a d  t o  l o w e r  n u m b e r s

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

c o l l e c t i o n  w a s  n o t  t h e  s a m e  b e t w e e n  y e a r s .  C o n s i d e r a b l e

v a r i a b i l i t y  o c c u r s  n a t u r a l l y  i n  b e n t h o s  s t u d i e s ,  b u t  t h i s  i s

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

i s  n o t  u s e d .

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

Bessemer C r e e k  ( B B 1 )  t h a n  a b o v e  ( B B 2 )  a l t h o u g h  t h e  b e n t h i c

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

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

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

by e a r l i e r  s t u d i e s  ( T a b l e  4 . 2 ) .  C o m p a r i s o n s  t o  t h e  s i t e

l o c a t e d  d o w n s t r e a m  o f  B e s s e m e r  C r e e k  c a n n o t  b e  m a d e  d u e  t o

c o n f u s i o n  i n  e a r l i e r  s t u d i e s  a s  t o  w h e r e  B e s s e m e r  C r e e k

e n t e r e d  B u c k  C r e e k .  I n  t h e  e a r l i e r  s t u d i e s ,  s a m p l e s  w e r e  n o t

t a k e n  d o w n s t r e a m  o f  B e s s e m e r  C r e e k .

The u p p e r  F o x y  a n d  B u c k  c r e e k  t o t a l  n u m b e r s  o f  i n v e r t e b r a t e s

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

t r i b u t a r i e s  o f  t h e  Te l k w a  R i v e r  ( T a b l e  4 . 2 ) ,  t h e  o n l y  o t h e r

sys tem w i t h  a  c o m p a r a b l e  d a t a  b a s e .  H o w e v e r ,  t h e  l o w e r  F o x y
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Creek s i t e  has  h i g h e r  numbers t h a n  r e p o r t e d  i n  t h e s e  o t h e r

systems, l a r g e l y  t h e  r e s u l t  o f  v e r y  h i g h  numbers o f  D i p t e r a .

6.0 CONCLUSION

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

between s i t e s ,  t h e s e  p r e l i m i n a r y  s t u d i e s  s u g g e s t  t h a t  E q u i t y

S i l v e r  M i n e ' s  o p e r a t i o n s  have  n o t  h a d  a  s e r i o u s  i m p a c t  o n

upper Foxy  o r  Buck c r e e k  b e n t h i c  i n v e r t e b r a t e  numbers and

d i v e r s i t y  t o  d a t e .  V i a b l e  i n v e r t e b r a t e  p o p u l a t i o n s  e x i s t

below Bessemer Creek  o n  Buck  Creek  and  i n  F o x y  Creek  down-

stream o f  B e r z e l i u s  C r e e k .  T h e  s t u d i e s  a l s o  i n d i c a t e  t h a t

lower Foxy  Creek  h a s  a  s i g n i f i c a n t  r a i n b o w  t r o u t  p o p u l a t i o n

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

LaPoint  e t  a l .  ( 1 9 8 4 ) ,  i n  a  r e v i e w  o f  s t u d i e s  e x a m i n i n g  t h e

e f f e c t s  o f  h i g h  m e t a l  c o n c e n t r a t i o n s  o n  b e n t h i c  i n v e r t e -

b ra tes ,  c o n c l u d e  t h a t  i n  mos t  sys tems ,  t h e  s t r e a m ' s  p h y s i c a l

c h a r a c t e r i s t i c s  ( p a r t i c u l a r l y  w a t e r  v e l o c i t y  and  s u b s t r a t e

c h a r a c t e r i s t i c s )  a n d  n u t r i e n t  c o n c e n t r a t i o n s  overwhe lm t h e

e f f e c t s  o f  m e t a l s  o n  r e s i d e n t  f a u n a .  I f  f u t u r e  s t u d i e s  a r e  t o

be u n d e r t a k e n  t o  e s t a b l i s h  background  l e v e l s  i n  F o x y  and  Buck

creeks,  a  s y s t e m a t i c  p rog ram t o  m o n i t o r  b e n t h i c  a n d  f i s h

popu la t i ons  i s  recommended. T h i s  s h o u l d  e n a b l e  p o t e n t i a l

s h i f t s  i n  numbers and  d i v e r s i t y  o f  i n v e r t e b r a t e  a n d  f i s h

popu la t i ons  w h i c h  may o c c u r  o v e r  t i m e  i n  t h e s e  wa te r sheds  t o

be d e t e c t e d ,  a n d  d i f f e r e n t i a t e d  f r o m  t h o s e  o c c u r r i n g  n a t u r a l -

l y  w i t h i n  t h e  sys tem.
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A p p e n d i x  1 :  F o r m u l a s  u s e d  i n  d e r i v i n g  f i s h  p o p u l a t i o n
e s t i m a t e s  a n d  s t a n d a r d  e r r o r s .

1) M o d i f i e d  P e t e r s e n  M a r k —and—Recap tu re  P o p u l a t i o n  E s t i m a t e s
( R i c k e r  1 9 7 5 ) .

N =  ( m  +  1 )  ( c  +  1 )  1
r  +  1

•  P o p u l a t i o n  e s t i m a t e

-  T o t a l  n u m b e r  o f  m a r k e d  f i s h  r e l e a s e d  a f t e r  t h e  1 s t
pass

c =  T o t a l  n u m b e r  o f  m a r k e d  a n d  u n m a r k e d  f i s h  i n  t h e
r e c a p t u r e

r  =  M a r k s  r e c a p t u r e d

S . E . ( N )  = m) —  c )
m c  ( N  — 1 )

2) T w o —Step R e m o v a l  M e t h o d  ( S e b e r  a n d  L e C r e n  1 9 6 7 ) .

U

2
•  ( U 1  )

U1 — U 2

•  P o p u l a t i o n  e s t i m a t e

•  N u m b e r  o f  f i s h  c o l l e c t e d  i n  f i r s t  r e m o v a l

•  N u m b e r  o f  f i s h  c o l l e c t e d  i n  s e c o n d  r e m o v a l

•  T o t a l  n u m b e r  o f  f i s h  c o l l e c t e d  ( U 1  +  U 2 )

S . E . ( N ) V o l )  x  (u2)2 x
( U1 —  U  2 )4



* Lower  Buck  Creek  ( 1 5 0  -  250m above G o o s l y  L a k e )  was  e l e c -
t r o f i s h e d  f o r  3  h o u r s .  A n  i n a d e q u a t e  number o f  r a i n b o w
t r o u t  w e r e  c a p t u r e d  t o  d e v e l o p  a  f u l l  samp le  o f  1 0  f i s h .
5 p r i c k l y  s c u l p i n s  a n d  3  l o n g n o s e  s u c k e r s  w e r e  a l s o  c a p -
tu red .  R a i n b o w  t r o u t  f r y  were  obse rved  a t  BB2 b u t  n o t  a t
BB1

**These f i s h  a r e  assumed t o  b e  a g e  1 +  based o n  f o r k  l e n g t h
measurements.

Appendix 2 :  L e n g t h ,  w e i g h t  and  a g e  d a t a d e s c r i b i n g rainbow
t r o u t  c o l l e c t e d  f o r  t i s s u e heavy m e t a l analyses.

Sample F o r k Length Weight
Locat ion  D a t e Number (mm) (grams) Age

Foxy(FF2) S e p t . 1 / 8 4 1 128 21.4 2+
, 2 126 24.7 2+
I I

I, 3
4

130
116

24.4
22.4

2+
2+

5 157 58.2 3+
6 120 22.6 2+
7 116 16.4 2+
8 114 18.7 2+II 9 153 44.4 3+

I I 10 128 21.7 2+
Buck(BB1 ) *Sept .  6/84 1 212 134.6 3+

I I 2 180 71.1 3+II 3a 105 13.3 2+
3b 81 7.9 1+

1, 4
5a

114
90

17.3
9.2

2+
1+

I I 5b 82 7.6 1+1, 5c 75 6.6 1+
II 6a

6b
107

78
12.5

5.6
2+
1+

Buck(BB2) S e p t . 7 / 8 4 1 120 19.9 2+
2 170 63.9 3+
3a 106 14.3 2+
3b 79 6.5 * *

I 4a 89 9.5 * *
4b 85 7.0 * *
4c 75 5.9 * *
5a 75 6.3 * *
5b 83 7.9 * *
5c 77 6.1 * *
6a 98 12.4 * *
6b 83 8.0 * *
7a 83 8.4 * *
7b 77 5.8 * *
7c 82 7.7 * *
8a 80 6.9 * *
8b 77 6.3 * *
8c 73 6.3 * *
9a 83 7.4 * *
9b 79 6.5 * *
9c 80 6.3 * *

10a 79 7.0 * *
106 78 6.2 * *
10c 70 4.5 * *
10d 73 5.2 * *



Appendix 3: F o x y  Creek reach descript ions.

Length (km) S l o p e  (%) S u b s t r a t e Comments
Reach 1 3  1 . 0  g r a v e l  &  small T h e  lower reach o f  Foxy Creek i s  a large gravel outwash, no t

cobble c o n f i n e d  b y  va l ley  wal ls as i n  upstream reaches. T h i s  sect ion
is subject t o  channel s h i f t i n g  and most sections are  mul t i -
channelled. Organ ic  debris i s  present throughout t h i s  reach
including several beaver dams a t  the upper sect ion o f  t h i s  reach
which do not  block f i s h  access.

Reach 2  1 0  3 . 0  c o b b l e  & bedrock T h i s  reach i s  bounded by impressive canyons 100-200 m high which
some boulders c o n f i n e  t h e  stream t o  a s ingle channel. T h e r e  i s  less  organic

debris i n  t h i s  reach. Severa l  l a rge  log jams a t  km 4 and km 5
do not  r e s t r i c t  f i s h  access. A  series o f  chutes and f a l l s  up-
stream o f  t r i bu ta ry  2 r e s t r i c t  f i s h  access i s  t h i s  upper section
of the canyon. T h e  pool /g l ide habi ta t  i s  more su i tab le  t o  pa r r,
and spawning and f r y  rearing areas appear l im i ted .  T r i b u t a r i e s
in t h i s  section have barr iers  a t  t h e i r  lower ends l i k e l y  r e -
s t r i c t ing  f i s h  use.

Reach 3  4  2 . 5  c o b b l e  & gravel T h i s  reach i s  less confined than Reach 2  and has some side
channels and a greater mix o f  p o o l / r i f f l e  hab i t a t .  O rgan i c
debris plays a greater ro le  as stream cover and creat ing
diverse habi ta t .  Good potent ia l  f i s h  hab i t a t ,  b u t  f i s h  a re
not present due t o  downstream barr iers.

Reach 4 5  2 . 0  g r a v e l  &  cobble T h i s  lower gradient reach i s  the headwater area o f  Foxy Creek.
Most o f  t h i s  reach drains meadow and wetlands, and the creek
does no t  have very much debris cont ro l ,  s ince most o f  the
stream margin i s  bounded by shrubs. S t ream banks are re la -
t i ve ly  stable,  although natural drainages have been modified
due t o  mine s i t e  a l te ra t ion  o f  Lu and Berzelius creeks. F i s h
are not  present i n  t h i s  sect ion.



Appendix 4 :  S i t e  d e s c r i p t i o n s  a n d  d e t a i l e d  r e s u l t s  o f
f i s h  s a m p l i n g  i n  F o x y  C reek ,  Sep tember  1984 .



Ta b l e  A . 4 . 1 :  K e y  t o  a b b r e v i a t i o n s  u s e d  i n  A p p e n d i x  4 .

BM b e n c h m a r k

D50 d i a m e t e r  o f  b e d  m a t e r i a l  l a r g e r  t h a n  5 0  p e r c e n t  o f  t h e
r e m a i n i n g  b e d  m a t e r i a l

D90 d i a m e t e r  o f  b e d  m a t e r i a l  l a r g e r  t h a n  9 0  p e r c e n t  o f  t h e
r e m a i n i n g  b e d  m a t e r i a l

x a v e r a g e

f l  f o r k  l e n g t h

f l  a v e r a g e  f o r k  l e n g t h

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

U2 n u m b e r  o f  f i s h  c o l l e c t e d  i n  s e c o n d  r e m o v a l

T t o t a l  n u m b e r  o f  f i s h  c o l l e c t e d  ( U 1  +  U 2 )

M n u m b e r  o f  f i s h  m a r k e d  a f t e r  f i r s t  p a s s

C n u m b e r  o f  m a r k e d  a n d  u n m a r k e d  f i s h  r e c a p t u r e d

R n u m b e r  o f  r e c a p t u r e d  m a r k e d  f i s h

N n u m b e r ;  t o t a l  p o p u l a t i o n  o f  f i s h  i n  s i t e  ( e s t i m a t e d
from s a m p l e  — s e e  A p p e n d i x  1 )

S.E. s t a n d a r d  e r r o r  o f  p o p u l a t i o n  e s t i m a t e

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

N C o r r .  p o p u l a t i o n  e s t i m a t e  c o r r e c t e d  f o r  m o r t a l i t i e s

Rbt r a i n b o w  t r o u t

DV D o l l y  Va r d e n  c h a r

Ch c h i n o o k  s a l m o n

Lnd l o n g n o s e  d a c e

0+ f i s h  i n  t h e i r  f i r s t  g r o w i n g  s e a s o n  p r i o r  t o  t h e i r
f i r s t  w i n t e r

1+ f i s h  i n  t h e i r  s e c o n d  g r o w i n g  s e a s o n  a f t e r  o n e  w i n t e r

1-3 ( R 2 )  P h o t o  r e f e r e n c e  n u m b e r  f r o m  D .  B u s t a r d  f i l e s



SITE DESCRIPTION -  FF1

Location: S i t e  starts approx. 10 m upstream of Maxan bridge i n  the channel closest to  Maxan Lake. A r e a :  3 0 5  m2
Crew: U B ,  MO D a t e :  Aug. 31/84 L e n g t h  o f  stream margin: 5 0  m P h o t o s :  5 -8  (R1) W a t e r  Temperature: g o C  @ 13:30 hr
Comment: T h i s  s i te  has excellent debris cover and i s  one o f  two channels comprising Foxy Ck.

Mean Depth M a x .  Depth D 5 0 / 0 9 0
FISH SAMPLE SITE: L o c a t i o n  (m) W i d t h  (m) ( c m )  ( c m )  B a n k  Cover D e b r i s  Cover ( c m )

0 5 . 9  2 2  3 0  -  x  5 / 9
5 4 . 5  3 3  4 5  x  ( 1 / 4

10 6 . 6  5 0  7 5  x  5 / 1 2
15 7 . 9  1 5  2 0  x  8 / 1 5
20 7 . 6  1 5  2 0  -  x  5 / 1 2
25 5 . 7  5 0  9 5  -  x  < 1 / 5
30 5 . 0  2 0  2 8  x  6 / 1 3
35 5 . 5  4 0  4 4  -  x  6 / 2 0
40 5 . 2  2 0  3 0  -  x  5 / 1 2
45 9 . 1  2 5  5 0  -  x  2 / 4
50 3 . 9  1 5  3 8  -  x  7 / 1 8

FISH SAMPLE:
f l-range -  M e a n  N  N /  B i o m a s s

Species A g e  ( m m )  f l  ( m m )  We i g h t  ( g ) H C R N S . E .  M o r t s  C o r r .  N / m 2  L i n e a r m g / m 2
Rbt 0 +  2 5 - 4 1  3 3 . 9  0 . 6 1  4 3  6 4  1 0  2 5 9  6 3 . 1  1 0  2 6 9  . 8 8 2  5 . 3 8  0 . 5 4
Rbt 1 +  6 3 - 9 6  7 7 . 2  6 . 0 4  7 6  5 4  2 1  1 9 1  3 6 . 8  2  1 9 3  . 6 3 0  3 . 8 6  3 . 8 2
Rbt . ) - 2 +  1 0 2 - 1 9 4  1 2 0 . 5  2 0 . 8 4  2 7  2 7  1 1  6 4  1 1 . 0  0  6 4  . 2 1 0  1 . 2 8  4 . 3 7
Lnd . 1 . 1 -  9 3  9 3 . 0  8 . 0 0 *  1  0  0  1  N ; - .  0  1  . 0 0 3  0 . 0 2  0 . 0 3

Lamprey ammocoetes -  2

Total 527 1 . 7 2 5  1 0 . 5 4  8 . 7 6

Note: F o r  abbreviations and symbols used i n  th is  table see f i r s t  page o f  appendix.
* Estimated weight



SITE DESCRIPTION -  FF2

FISH SAMPLE SITE: L o c a t i o n  (m) Width (m)
Mean Depth

(cm)
Max. Depth

(cm) B a n k  Cover Debris Cover
D50/090

(cm)
0 5.9 20 28 - 12/25
5 5.7 20 30 13/18

10 6.2 20 30 9/20
15 5.7 22 32 10/16
20 5.5 30 50 x 8/20
25 6.3 20 27 - 9/25
30 6.7 15 20 - x 12/25
35 5.8 18 32 - x 12/30
40 4.5 40 52 - x 10/25
45 4.8 20 32 x 12/20
50 6.9 15 20 x 8/15
54.1 6.7 15 20 - 6/20

FISH SAMPLE: S p e c i e s Age
f l -range

(mm)
-
f l  (mm)

Mean
Weight ( g ) M C R N S . E . Morts

N
Corr. N/m2

N/
Linear

Biomass
g/m2

Rbt 0+ 25-42 34.7 0.65 123 128 30 515 70.5 15 530 1.661 9.80 1.08
Rbt 1+ 61-101 78.0 6.19 165 171 104 271 10.1 2 273 .856 5.05 5.30
Rbt ?2+ 103-162 119.5 20.28 41 40 26 63 4.4 0 63 .197 1.16 4.01
Ch 0+ 74-81 78.7 6.00* 3 2 2 3 NA 1 4 .013 0.07 0.08
Lnd 21+ 89 89.0 8.00* 0 1 0 1 NA 0 1 .003 0.02 0.03
Lamprey ammocoetes -  1

Total 871 2.730 16.1 10.50

Note: F o r  abbreviations and symbols used i n  t h i s  t ab le  see f i r s t  page o f  appendix.

Location: A t  water sampling s ta t ion  approx. 20 m upstream o f  benthos benchmark. L e f t  channel. A r e a :  3 1 9  m2
Crew: D B ,  MO Date:  Sep t .  1/84 L e n g t h  o f  stream margin: 5 4 . 1  m P h o t o s :  9-10 (R1) W a t e r  Temperature: 8.5°C @ 10:30
Comment: 2 5 %  r i f f l e ,  15% pool (debris) ,  60% glide. T h i s  s i t e  i s  most o f  the flow o f  a divided section of  stream.

Good cobble cover f o r  f r y ,  p a r t i c u l a r l y  i n  lower sect ion o f  area.

* Estimated weight



SITE DESCRIPTION -  FF3

Location: Approx. 2 .5  km upstream of  Maxan Ck. Above two. beaver dams and jus t  below canyon. A r e a :  2 0 5  m2
Crew: DB,DS,MF Date: Sept .  25/84 L e n g t h  o f  stream margin: 21.8  m P h o t o s :  9  (R3) W a t e r  Temperature: 20C @ 10.15 hr
Comment: T h i s  s i te  i s  a broad shallow r i f f l e  with good f ry  habitat and good spawning gravel. S l o p e :  1 5

Access by helicopter.

Mean Depth M a x .  Depth D 5 0 / 0 9 0
FISH SAMPLE SITE: L o c a t i o n  (m) W i d t h  (m) ( c m )  ( c m )  B a n k  Cover D e b r i s  Cover ( c m )

FISH SAMPLE:

0 1 1 . 1  1 5  3 0
5 9 . 9  1 7  3 8

10 9 . 0  2 0  5 5
15 9 . 1  1 5  5 5
20 8 . 0  2 0  4 0

9.4

x
x

x 4 / 1 2
x 2 / 8
x 3 / 1 0

4/13
4/10

f l -range -  M e a n  N  N /  B i o m a s s
Species A g e  ( m m )  f l  ( m m ) ,  Weight ( g )  0 1  0 2  T  N  S . E .  M o r t s  C o r r .  N / m 2  L i n e a r  m g / m 2

Rbt 0 +  3 2 - 4 8  3 9 . 0  0 . 9 0  7 1  1 1  8 2  8 4  2 . 0  0  8 4  . 4 1 0  3 . 8 5  0 . 3 7
Rbt 1 +  6 7 - 8 2  7 2 . 8  5 . 1 2  5  0  5  5  N A  0  5  . 0 2 4  0 . 2 3  0 . 1 2
Dv 0 +  6 5 - 6 6  6 5 . 3  2 . 7 5  3  0  3  3  N A  0  3  . 0 1 5  0 . 1 4  0 . 0 4

Total 92 . 4 4 9  4 . 2 2  0 . 5 3

Note: F o r  abbreviations and symbols used i n  th is  table see f i r s t  page of  appendix.



SITE DESCRIPTION -  FF4

Location: Approx. 7  km upstream o f  Maxan i n  Foxy Canyon. H e l i c o p t e r  access. A r e a :  1 0 2  m2
Crew:DB,DS,MF D a t e :  Sept.  25/84 L e n g t h  o f  stream margin: 1 6 . 5  m Pho tos :  14-17 (R3) Wa t e r  Temperature: 1 0 C  @ 1200 hr
Comment: T h i s  s i te  is  located upstream of  an extensive log jam and chute in  the lower section o f  Foxy Canyon.

Most o f  th i s  si te  is  glide and offered poor f r y  habi ta t .  S l o p e :  2 %

0 6.3 40 50 6/12
5 6.4 33 40 - 7 / 9

10 6.0 33 44 6/29
15 6.2 35 50 14/27
16.5 _
X 6.2

FISH SAMPLE: S p e c i e s Age
f l - range

(mm)
-
f l  (mm)

Mean
Weight (g) U 1 U 2 T N S.E. Morts

N
Corr. N/m2

N/ B i o m a s s
Linearm g / m 2

Rbt 0+ 32-33 32.5 0.57 2 0 2 2 NA 0 2 .020 0.12 0.01
Rbt 1+ 92-95 93.5 10.28 2 0 2 2 NA 0 2 .020 0.12 0.20
Rbt >-2+ 111-171 135.6 28.91 7 1 8 8 1.8 0 8 .078 0.48 2.27

Total 12 .118 0.73 2.48

Note: For abbreviations and symbols used i n  t h i s  tab le  see f i r s t  page o f  appendix.

Mean Depth M a x .  Depth 0 5 0 / D 9 0
FISH SAMPLE SITE: L o c a t i o n  (m) W i d t h  (m) ( c m )  ( c m )  B a n k  Cover D e b r i s  Cover ( c m )



SITE DESCRIPTION -  F F 5

Location: A p p r o x .  14 km upstream o f  Maxan Ck. and 3  km downstream o f  Berzelius Ck. and mine s i t e .  A r e a :  2 0 4  m2
Crew: DB,DS,MF Date: Sept.  25/84 L e n g t h  o f  stream margin: 3 6 . 5  m P h o t o s :  18 -20  (R3) Water Temperature: 1 ° C  @ 1300 h r
Comment: Th i s  s i t e  i s  a r i f f l e / g l i d e  complex w i th  good potent ia l  f i s h  h a b i t a t  but  upstream o f  bar r ie rs .  T h e  substrate i n  t h i s

section i s  sl ippery with attached

FISH SAMPLE SITE: L o c a t i o n  (m)

algae. H e l i c o p t e r  access.

Mean Depth M a x .  Depth
Width (m) ( c m )  ( c m ) Bank Cover Debris Cover

Slope: 1 . 5 %

D50/090
(cm)

0 7.2 19 23 x 5/11
5 6.1 16 17 3/12

10 4.8 28 40 4/9
15 4.2 32 38 x 3/12
20 4.8 25 30 x 6/12
25 6.3 20 32 x 4/13
30 6.5 17 25 x 5/16
35 5.3 18 30 x 4/12
36.5

5.6

FISH SAMPLE:
f l -range -  M e a n  N  N /  B i o m a s s

Species A g e  ( m m )  f l  ( m )  We igh t  ( g ) M C R N S . E .  M o r t s  C o r r .  N / m 2  L i n e a r m g / m 2

NO FISH PRESENT
(2 passes @ 600 seconds/pass)

Total

Note: F o r  abbreviations and symbols used i n  t h i s  tab le  see f i r s t  page o f  appendix.



FISH SAMPLE:

SITE DESCRIPTION - FF6
21 km upstream o f  Maxan Ck. (above Lu Diversion)

Sept. 7/84 L e n g t h  o f  stream margin:

and

32 m
brought f l ow

immediately below road crossing

Photos: 6  (R1) R a t e r  Temperature:
Area: 9 0  m2

Approx.
Location: f r o m  mine.
Crew: DB,  DS D a t e : 5°C B 1600 h r
Comment: Approx.  70% r i f f l e  and 30% gl ide.  Heavy ra ins have levels up. Ve h i c l e  access.

Mean Depth Max. Depth D50/990
FISH SAMPLE SITE: Location (m) Width (m) (cm) (cm) Bank Cover D e b r i s  Cover (cm)

0 2.6 25 - x 7/15
5 2.4 18 - x 5/12

10 2.3 20 - x 7/18
15 3.0 18 - x 8/15
20 3.8 16 x 7/25
25 2.9 50 - x <1/5
30 2.7 50 x <11<1
32
X 2.8

f l -range -  M e a n 2 N /  B i o m a s s
Species A g e  ( m m )  f l  ( m m )  We igh t  ( g )  R  N  S . E .  M o r t s  C o r r .  N / m  L i n e a r  m g / m 2

NO FISH PRESENT

Total

Note: F o r  abbreviations and symbols used i n  t h i s  tab le  see f i r s t  page o f  appendix.



Append ix  5 : D e t a i l e d  r e s u l t s  o f  t h e  b e n t h i c  i n v e r t e b r a t e
s a m p l i n g  i n  F o x y  a n d  B u c k  c r e e k s ,  S e p t e m b e r
1984



LOCATION FB1 — F o x y  C r e e k above 1 2 3 4 5 6
Maxan C r e e k

DATE A u g u s t  3 1 / 8 4

EPHEMEROPTERA
B a e t i s 2 14 18 16 7
Amele tus 4 2 2
E p h e m e r e l l a 3 22 5 15 2 3
I r o n 1 2 3 3 1 1
Cinygmula 3 2 3 1 6 1
P a r a l e p t o p h l e b i a 1 1

PLECOPTERA
A l l o p e r l a 71 23 33 22 41 7
Isogenus 1 9 3 4 3
A r c y n o p t e r y x 1 2
Nemoura 1 2
P t e r o n a r c y s
C h l o r o p e r l a

COLEOPTERA
H e t e r l i m n i u s  l a r v a

a d u l t
2 1

H y d r o p h i l u s  a d u l t
TRICHOPTERA

Glossosoma
Psychomyia 1 3 3 2
A r c t o p s y c h e 1 8 2
D r u s i n u s 2 4 5 5 1
L i m n e p h i l u s 1
R h y a c o p h i l a 7 2 1
H y d r o p t i l a
Dicosmoecus

DIPTERA
Hexatoma 4 2 3 3 4
Antocha
Ephydra l a r v a

pupa
1 2

D o l i c h o p o d i d a e 1
Psychoda 8 5 4 27 9 6
P e l o p i i n a e  l a r v a 4 21 20 12 4 4
H y d r o b a e n i n a e  l a r v a 45 370 675 540 1345 895

pupa
ii a d u l t

2 5 23 5 22 4

P r o s i m u l i u m  l a r v a
pupa 1

C u l i c o i d e s 2 17 17 3 6 1
T i p u l a 1 1

HOMOPTERA
Aph idae

ACARINA
OLIGOCHAETA 1 1 1
HIRUDINEA 2 1 1 1
ANNELIDA
PELECYPODA 8

To t a l  N o .  o f  Ta x a 21 19 21 18 19 12

To t a l  N o .  o f  O r g a n i s m s 167 515 823 664 1459 930



LOCATION F B 2  — F o x y  C r e e k  1 2 3 4 5 6
be low B e r z e l i u s  C r e e k

DATE S e p t . 7 / 8 4

EPHEMEROPTERA
B a e t i s  2 4 6 8 1
Ame le tus 2 6
E p h e m e r e l l a  2 16 6 3 7 3
I r o n
C inygmu la
P a r a l e p t o p h l e b i a

PLECOPTERA
A l l o p e r l a  1 17 11 4 11 4
Isogenus  6 11 15 11 14 3
A r c y n o p t e r y x 3 3 1 1
Nemoura 3 38 7 3 18
P t e r o n a r c y s 1 2 1
C h l o r o p e r l a

COLEOPTERA
H e t e r l i m n i u s  l a r v a  1 17 3 2 6 10

II a d u l t 2 1
H y d r o p h i l u s  a d u l t

TRICHOPTERA
Glossosoma 2 1
Psychomyia  3 7 2 1 3 7
A r c t o p s y c h e 1
D r u s i n u s
E l m n e p h i l u s
R h y a c o p h i l a 1 2
H y d r o p t i l a
Dicosmoecus 1

DIPTERA
Hexatoma 2 5 4 5
An tocha  3 5 1 1 3 1
Ephydra  l a r v a

pupa
3 2 4 3

D o l i c h o p o d i d a e  1 2 3 1 1
Psychoda
P e l o p i i n a e  l a r v a 6 13 1
H y d r o b a e n i n a e  l a r v a  4 1 76 30 64 48 26

pupa 1 10 6 3 1

II a d u l t  1 1
P r o s i m u l i u m  l a r v a

pupa
C u l i c o i d e s  2 2 3 1
T i p u l a 2 1 1

HOMOPTERA
Aph idae

ACARINA
OLIGOCHAETA
HIRUDINEA
ANNELIDA
PELECYPODA

To t a l No. o f  Ta x a 15 22 16 16 15 20

To t a l No. o f  O r g a n i s m s 70 231 116 117 111 87



LOCATION F B 3  — F o x y  C r e e k 1 2 3 4 5 6
above L u  D i v e r s i o n

DATE S e p t . 7 / 8 4

EPHEMEROPTERA
B a e t i s 14 10 15 6 10 12
Ame le tus
E p h e m e r e l l a 13 4 1 4 5
I r o n 1 2 1
Cinygmu la 12 5 11 7 17 16
P a r a l e p t o p h l e b i a 2 5 4

PLECOPTERA
A l l o p e r l a 5 21 4 15 3 10
Isogenus 19 42 18 11 1 12
A r c y n o p t e r y x 1 2 1
Nemoura 3 1 8 6 5 5
P t e r o n a r c y s
C h l o r o p e r l a

COLEOPTERA
H e t e r l i m n i u s  l a r v a 1 3 1 3 5

ii a d u l t 2 4 2
H y d r o p h i l u s  a d u l t

TRICHOPTERA
Glossosoma 1
Psychomyia 5 8 5 4 1
A r c t o p s y c h e 1 1 1 2
D r u s i n u s
L i m n e p h i l u s
R h y a c o p h i l a 1 1
H y d r o p t i l a 1 1
Dicosmoecus

DIPTERA
Hexatoma
Antocha
Ephydra l a r v a

pupa
2 2 1

D o l i c h o p o d i d a e
Psychoda
P e l o p i i n a e  l a r v a
H y d r o b a e n i n a e  l a r v a 7 5 9 6 5 4

pupa
a d u l t

1

P r o s i m u l i u m  l a r v a 2 1
pupa 1 1

C u l i c o i d e s 1 1
T i p u l a 1 1

HOMOPTERA
Aph idae 1

ACARINA 1 2 1
OLIGOCHAETA
HIRUDINEA 1 2
ANNELIDA
PELECYPODA

To t a l  N o .  o f  Ta x a 12 19 14 13 18 14

To t a l  N o .  o f  O r g a n i s m s 82 112 80 65 65 79



LOCATION B B 1  —  B u c k  C r e e k 1 2 3 4 5 6
below Bessemer C r e e k

DATE S e p t .  6 / 8 4

EPHEMEROPTERA
B a e t i s 3 1 2 1
A m e l e t u s 4 3 3
E p h e m e r e l l a 1 1 1
I r o n
C inygmu la
P a r a l e p t o p h l e b i a 6 7 1 9 3

PLECOPTERA
A l l o p e r l a 16 5 10 45 39 16
I s o g e n u s 22 11 4 46 26 45
A r c y n o p t e r y x
Nemoura 2 1
Pteronarcys
C h l o r o p e r l a 27 42 7 7 37 37

COLEOPTERA
H e t e r l i m n i u s  l a r v a

i a d u l t
Hydroph i lus  a d u l t 1

TRICHOPTERA
Glossosoma
Psychomyia 2
A r c t o p s y c h e 2
Drusinus
Limnephi lus 2
R h y a c o p h i l a
H y d r o p t i l a
Dicosmoecus

DIPTERA
Hexatoma
An tocha
Ephydra  l a r v a 2 10 11 12 27 14

pupa 1
D o l i c h o p o d i d a e 2 1
Psychoda 1
P e l o p i i n a e  l a r v a
H y d r o b a e n i n a e  l a r v a 30 55 19 16 63 39

pupa
a d u l t

1

P r o s i m u l i u m  l a r v a
pupa

1

C u l i c o i d e s 1 1 4
T i p u l a 3 1 1

HOMOPTERA
Aphidae

ACARINA
OLIGOCHAETA 37 2
HIRUDINEA 1
ANNELIDA
PELECYPODA 1

To t a l  N o .  o f  Ta x a 16 13 12 9 7 10

To t a l  N o .  o f  O r g a n i s m s 160 139 60 132 205 159



LOCATION B B 2  — B u c k  C r e e k
above B e s s e m e r  C r e e k

1 2 3 4 5 6

DATE S e p t .  6 / 8 4

EPHEMEROPTERA
B a e t i s 6 1
A m e l e t u s 6 7 5 1 2 2
E p h e m e r e l l a 2 2
I r o n
C inygmu la 1
P a r a l e p t o p h l e b i a 2 1

PLECOPTERA
A l l o p e r l a 19 6 42 5 3 7
Isogenus 6 2 22 1 1 2
A r c y n o p t e r y x 1 1 1
Nemoura 3 2 1 1 2
P t e r o n a r c y s
C h l o r o p e r l a 8 5 3 9 6 10

COLEOPTERA
H e t e r l i m n i u s  l a r v a 11 1 1

a d u l t 1 1 1 1
H y d r o p h i l u s  a d u l t

TRICHOPTERA
Glossosoma
Psychomy ia
A r c t o p s y c h e 2 1 1
D r u s i n u s
L i m n e p h i l u s
R h y a c o p h i l a
H y d r o p t i l a
Dicosmoecus

DIPTERA
Hexatoma 4 1
An tocha
Ephydra  l a r v a 13 15 24 8 14 14

pupa 3 2 2
D o l i c h o p o d i d a e
Psychoda
P e l o p i i n a e  l a r v a
H y d r o b a e n i n a e  l a r v a 7 1 6 4 3 3

pupa
a d u l t

1 1 1

P r o s i m u l i u m  l a r v a
pupa

4

C u l i c o i d e s 1
T i p u l a 1 4 1 1 3 1

HOMOPTERA
Aph idae 1 1

ACARINA 1
OLIGOCHAETA 48 57 6 9 16 5
HIRUDINEA
ANNELIDA 2
PELECYPODA 4 52 8 36 31 16

To t a l  N o .  o f  Ta x a 16 16 21 16 15 12

To t a l  N o .  o f  O r g a n i s m s 132 168 135 83 87 63



BENTHOS SAMPLE S I T E  DESCRIPTION FORM

Stream B u c k  C r e e k  D a t e  S e p t . 6 / 8 4  T i m e  1 7 0 0  h r

L o c a t i o n  A b o v e  G o o s l y  L a k e  a p p r o x .  2 5 0  m .  T h i s  i s  t h e  s a m e
s i t e  a s  m a r k e d  b y  W i l k e s  a n d  M a c l e a n  a n d  i s  p r e —
sumab ly  b e l o w  B e s s e m e r  C r e e k .

S i t e  N u m b e r  B B 1  R e p l i c a t e s  6  C r e w  D B ,  D S

C u r r e n t  V e l o c i t y :
To t a l  M e a n
Width  4  m D i s t a n c e  6  m  T i m e  1 2  s e c  V e l o c i t y  . 5 1  m / s e c

12 s e c
11 s e c

Sample N o .  1  2  3  4  5  6
lm u p  l m  u p

D i s t a n c e  f r o m  BM(m)  2 . 5  3 . 5  4 . 5  5 . 5  4 . 5  5 . 5
Depth ( c m )  2 1  3 5  4 9  2 8  3 9  3 2
D50 ( c m )  1  < 1  < 1  < 1  < 1  1
D90 ( c m )  3  2  3  3  2  4

P h o t o g r a p h s  W a t e r  Te m p e r a t u r e  1 0  C

D i s s o l v e d  O x y g e n  9 . 6 ppm pH 7 . 3 8  C o n d u c t i v i t y  8 9 . 9  u m h o s / c m

Genera l  Comments  T h i s  s e c t i o n  o f  B u c k  C r e e k  h a s  v e r y  f e w  s i t e s
s u i t a b l e  f o r  b e n t h o s  s a m p l i n g .  T h e  s u b s t r a t e
i s  g e n e r a l l y  s a n d s  a n d  s i l t s .  T h i s  s h o r t
r i f f l e  s e c t i o n  w a s  t h e  o n l y  s i t e  f o u n d  w h i c h
o f f e r e d  s o m e  g r a v e l  s e c t i o n s .



BENTHOS SAMPLE S I T E  DESCRIPTION FORM

S i t e  Number  B B 2 R e p l i c a t e s 6 Crew

C u r r e n t  V e l o c i t y :
To t a l 10 Mean
Wid th  6  m  D i s t a n c e 6 m T i m e  1 3

16
14

sec
sec
sec

V e l o c i t y

Sample N o .  1 2 3 4 5
lm down l m  u p lm u p

Stream B u c k  C r e e k  D a t e  S e p t . 7 / 8 4  T i m e  1 0 0 0  h r

L o c a t i o n Th i s  s i t e  i s  a b o v e  B e s s e m e r  C r e e k  c o n f l u e n c e .
App rox .  1 0 0  m  a b o v e  w e i r .  M e t a l  r o d  o n  r i g h t  b a n k
and b l u e  r i b b o n  m a r k  s i t e .

DB, D S

.45 m / s e c

6
2m u p

D i s t a n c e  f r o m  BM(m)  4 . 0  4 . 0  3 . 0  3 . 0  2 . 5  2 . 5
Depth ( c m )  1 9  2 4  1 7  2 3  1 5  3 0
D50 ( c m )  < 1  1  1  1  1  < 1
D90 ( c m )  3  3  2  4  2  3

P h o t o g r a p h s  1  &  2  ( R 2 )  W a t e r  Te m p e r a t u r e  7  C

D i s s o l v e d  O x y g e n  9 . 0  ppm p H  7 . 5 2  C o n d u c t i v i t y  7 0 . 3  u m h o s / c m

Genera l  Comments  T h i s  s i t e  h a s  c o m p a r a b l e  s u b s t r a t e  t o  B B ]
bu t  h a s  m o r e  s a n d  t h a n  s i l t  i n  t h e  s u b s t r a t e .
The s i t e  i s  m o r e  h e a v i l y  s h a d e d  b y  a d j a c e n t
v e g e t a t i o n .  T h e r e  a r e  f e w  s u i t a b l e  g r a v e l
s i t e s  i n  t h i s  s e c t i o n  o f  B u c k  C r e e k .



BENTHOS SAMPLE S I T E  DESCRIPTION FORM

Stream F o x y  C r e e k  D a t e  S e p t . 1 / 8 4  T i m e  1 5 0 0  h r

L o c a t i o n  W a t e r  s a m p l e  s t a t i o n  a p p r o x .  1  k m  u p s t r e a m  f r o m
Maxan C r e e k .  M e t a l  r o d  b e n c h m a r k  a p p r o x .  3 0  m
downst ream f r o m  s m a l l  r o a d  — r i g h t  s i d e  o f  s t r e a m .

S i t e  Number F B 1 R e p l i c a t e s  6  C r e w  D B ,  MO

C u r r e n t  V e l o c i t y :
To t a l  M e a n
Width  6  5 m  D i s t a n c e  1 0  m  T i m e  1 2  s e c  V e l o c i t y  . 9 1  m / s e c

11 s e c
10 s e c

Sample N o . 1 2  3  4  5  6

D i s t a n c e  f r o m  BM(m)  3 . 0  4 . 0  5 . 0  6 . 0  7 . 0  8 . 0
Depth ( c m )  1 0  3 0  2 7  2 2  1 5  1 0
D50 ( c m )  3  4  3  3  4  4
D90 ( c m )  8  1 0  1 0  1 2  9  1 2

P h o t o g r a p h s  W a t e r  Te m p e r a t u r e  9 0 C

D i s s o l v e d  O x y g e n  1 0 . 2  ppm p H  7 . 5 1  C o n d u c t i v i t y  4 5 . 9  u m h o s / c m

Genera l  Comments A l l  m e a s u r e m e n t s  t a k e n  w i t h  n o  p r o b l e m s .
Flow c o n d i t i o n s  w e r e  d e c l i n i n g  t o w a r d s  l a t e
summer m i n i m u m s .  C o n d u c t i v i t y  a n d  p H
measurements  c o n d u c t e d  1  w e e k  a f t e r  s a m p l e
t a k e n .



BENTHOS SAMPLE S I T E  DESCRIPTION FORM

Stream F o x y  C r e e k  D a t e  S e p t . 7 / 8 4  T i m e  1 4 0 0  h r

L o c a t i o n Downstream o f  F o x y  a n d  B e r z e l i u s  c o n f l u e n c e .
App rox .  5 0  m  d o w n s t r e a m  o f  w a t e r  q u a l i t y  s a m p l e
s i t e .  M e t a l  r o d  b e n c h m a r k  o n  r i g h t  s i d e .

S i t e  N u m b e r  F 8 2

C u r r e n t  V e l o c i t y :

R e p l i c a t e s  6  C r e w  D B ,  D S

To t a l  M e a n
Wid th  5  m  D i s t a n c e  8  m T i m e  1 0  s e c  V e l o c i t y  . 6 5  m / s e c

15 s e c
12 s e c

Sample N o .  1  2  3  4  5  6
lm u p  l m  u p  i m  u p

D i s t a n c e  f r o m  BM(m)  6 . 0  7 . 5  9 . 0  6 . 0  7 . 5  9 . 0
Depth ( c m )  2 5  2 6  2 2  3 2  2 7  2 6
D50 ( c m )  8  2  6  4  8  2
D90 ( c m )  2 7  1 5  2 0  1 2  1 4  1 8

P h o t o g r a p h s  3  &  4  ( R 2 )  W a t e r  Te m p e r a t u r e  7 0 C

D i s s o l v e d  O x y g e n  1 0 . 7  p p m  p H  7 . 5 7  C o n d u c t i v i t y  8 6 1  u m h o s / c m

Genera l  Comments  N o  p r o b l e m s  w i t h  m e a s u r e m e n t s .



BENTHOS SAMPLE S I T E  DESCRIPTION FORM

Stream F o x y  C r e e k  D a t e  S e p t . 7 / 8 4  T i m e  1 6 0 0  h r

L o c a t i o n  U p s t r e a m  o f  L u  D i v e r s i o n .  S i t e  l o c a t e d  a p p r o x .
30 m b e l o w  r o a d  c r o s s i n g  o f  F o x y  C r e e k .

S i t e  N u m b e r  F B 3

C u r r e n t  V e l o c i t y :

R e p l i c a t e s  6  C r e w  D B ,  D S

To t a l  M e a n
Wid th  4  m  D i s t a n c e  6  m  T i m e  7  s e c  V e l o c i t y  . 9 0  m / s e c

5 s e c
8 s e c

Sample N o .  1  2  3  4  5  6
lm d o w n  1 m  d o w n  l m  u p  1 m  u p

D i s t a n c e  f r o m  BM(m)  1 . 5  3 . 0  1 . 5  3 . 0  1 . 5  3 . 0
Depth ( c m )  2 2  1 5  1 8  1 0  2 0  1 2
D50 ( c m )  5  6  6  3  8  4
D90 ( c m )  1 0  1 5  1 2  1 3  1 0  1 2

P h o t o g r a p h s  5  ( R 2 )  W a t e r  Te m p e r a t u r e

D i s s o l v e d  O x y g e n  1 2 . 0 ppm

5 °C

pH 7 . 0 9  C o n d u c t i v i t y  3 2 . 2  u m h o s / c m

Genera l  Comments  N o  p r o b l e m s  w i t h  m e a s u r e m e n t s .  S h o u l d
c o n s i d e r  r e — l o c a t i n g  t h i s  s i t e  t o  a  s e c t i o n
j u s t  u p s t r e a m  o f  t h e  r o a d  c r o s s i n g  t o  s e r v e
as a  b e t t e r  c o n t r o l .


