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I .  L A K E  SURVEY SUMMARY:

Seymour Lake i s  l o c a t e d  o n l y  1 . 5  m i l e s  sou th  o f  Smi thers  and i s

equipped w i t h  rud imentary  boa t  launch ing  f a c i l i t i e s  ( F i g .  1 ) .  S e v e r a l

summer and permanent res idences  border  t h e  l a k e  ( F i g .  2 ) .  A l t h o u g h

t r o u t  f i s h i n g  was  reasonable i n  t h e  l a t e  s i x t i e s  ( F a l l s  and Beune, 1 9 7 4 ) ,

on ly  a  dw ind l i ng  p o p u l a t i o n  o f  c u t t h r o a t  t r o u t  (Salmo c l a r k i  c l a r k i )

remains ( Ta b l e  1 ) .  C o a r s e  f i s h  a r e  abundant. I n  a  d i scuss ion  o f

management o p p o r t u n i t i e s  f o r  Seymour Lake,  Shepard and A l g a r d  (1977)

suggest t o t a l - k i l l  chemical  r e h a b i l i t a t i o n  and subsequent s t o c k i n g

to c r e a t e  a  good l o c a l  t r o u t  f i s h e r y  f o r  l o c a l  ang le rs .

Per t inen t  p h y s i c a l  and chemica l  da ta  ( p e r  Branch i n v e n t o r y  f i l e s )

are prov ided i n  Tab les  2  -  4 .  A l t h o u g h  t h e  l o w  pH l e v e l s  ( Ta b l e  4 )

throughout t h e  wa te r  column shou ld  enhance t h e  e f f e c t i v e n e s s  o f

rotenone (Lennon e t .  a l . ,  1970) t h e  r e l a t i v e l y  l a r g e  s i z e  o f  t h e  l a k e ,

the maximum depth  o f  9 . 1  m (30  f t . ) ,  and  t h e  occurrence o f  summer

s t r a t i f i c a t i o n  n e c e s s i t a t e  s p e c i a l  a t t e n t i o n  t o  ensure adequate

treatment o f  t h e  l owe r  s t r a t a .  Te m p e r a t u r e  and oxygen da ta  ( Ta b l e  4 )

suggest t h e  presence o f  a  broad the rmoc l ine  t o  approx imate ly  4 . 5  meters

(15 f t . ) .  O n  t h i s  b a s i s ,  t h e  hypol imnion may be  expected t o  rep resen t

approximately 30% o f  t h e  l a k e ' s  t o t a l  volume ( Ta b l e  3 ) .

2. F I E L D  OBSERVATIONS

For t h e  purposes o f  t h i s  r e p o r t ,  h a l f  a  day  ( J u l y  12 ,  1978)  was

spent examining Seymour Lake and i t s  t r i b u t a r i e s  t o  assess chemica l

r e h a b i l i t a t i o n  f e a s i b i l i t y .  F i e l d  observa t ions  a r e  supplemented b y

map and a e r i a l  photograph i n t e r p r e t a t i o n .



Species
Whately and N e i l s o n

Aug. 2 0 / 6 8
F a l l s  and Beune

June 31/74
Burns and Tredger

Aug. 1 2 / 7 5

chub (My loche i l us  cau r i nus ) 75 2 241

h iner  (R ichardson ius  b a l t e a t u s ) 6 12 160

(Ptychochei lus oregonens is) 36 18 39

le  sucker  (Catostomus macrochei lus) 3 13 6

(Cottus asper ) 1

t r o u t  (Salmo c l a r k i  c l a r k i ) 7 5 1
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S t ra tum( f t4 Volume(ac. f t ) % o f  To t a l  Volume

0-5 1055.40 25.4

5-10 953.02 22.9

10-15 856.80 20.6

15-20 720.42 17.4

20-25 471.62 11.4

25-30 94.27 2.3

Table 2 .  P h y s i c a l  d a t a ,  Seymour Lake (Whate ly  and N ie l son ,  1968 ) .

Surface Area 2 2 1 . 4  ac .  8 9 . 6  ha

Volume 4 , 1 5 1  ac .  f t .  5 , 1 2 0 , 2 5 8 . 5  m3

Perimeter 1 3 , 5 0 0  f t ,  4 , 1 1 5 . 9  m

Maximum Depth 3 0  f t .  9 . 1  m

Mean Depth 1 8 . 7  f t .  5 . 7  m

Table 3 .  L a k e  volume b y  s t ra tum (Whate ly  and N i e l s o n ,  1968 ) .
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Depth
m

oC DO ppm pH TDS ppm H2S

1968 1975 1968 1975 1968 1975 1968 1975 1968 1975

0 21.7 16.5 7.0 9.0 7.2 7.3 56 64

0.5 18.6

1.0 18.3

1.5 18.0

2.0 5.0

2.5

3.0 17.0 15.7 9.0 7.0

3.5 15.9 1.0

4.0 15.0 14.9 0.8 6.5

4.5 11.7 14.0

5.0 10.9

5.5 10.0 13.5 6.5 67 *

6.0 9.4 0 0.6 70

6.5

7.0 8.9
1

n i l

Table 4 .  C h e m i c a l  d a t a ,  Seymour Lake (Whate ly  and N i e l s o n ,  Aug.  2 0 ,  1968 /
Burns and Tredge r,  Aug.  1 2 ,  1975 ) .
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2.1 A s s o c i a t e d  T r i b u t a r i e s  and Swamps:-

Beaver a c t i v i t y  a t  t h e  o u t l e t  o f  Seymour Lake ( s e e  map) has

resu l ted  i n  cons iderab le  f l o o d i n g  o f  s e v e r a l  areas o f  t h e  l a k e ' s  sho re -

l i n e .  V e g e t a t i o n  i s  t h i c k  i n  many o f  t h e s e  areas,  and  w h i l e  t h e y  do

not rep resen t  t r u e  swamps, p i s c i c i d e  t rea tmen t  would be  ex t reme ly

d i f f i c u l t ,  n e c e s s i t a t i n g  s p e c i a l  c o n s i d e r a t i o n  ( F i g .  3 ) .  F l o o d i n g  a t

the o u t l e t  i t s e l f  has  caused a  pond/swamp area  o f  approx imate ly  5000 m2

(1.2 a c . ) .  M o s t  o f  t h i s  a rea  i s  choked w i t h  f a l l e n  t r e e s  and f l o o d e d

vegeta t ion ,  and  wa te r  dep th  exceeded 1 . 5  m i n  s e v e r a l  s p o t s  ( F i g .  4 ,  5 ) .

Flooding a t  t h e  sou th  end o f  t h e  l a k e  covers  approx imate ly  7000 m2

(1.7 a c . ) .  B e a v e r  lodges  were observed near  t h e  shore  i n  t h e  southwest

corner and n o r t h  end o f  t h e  l a k e .  A n o t h e r  ex tens i ve  f l ooded  a r e a  o f

approximately 3000 m2 ( 0 . 7 4  a c . )  occu rs  a t  t h e  n o r t h  end.  D u e  t o  t h e

r e l a t i v e l y  s teep shores on  t h e  western  and eas te rn  s h o r e l i n e s ,  f l o o d i n g

of  t e r r e s t r i a l  v e g e t a t i o n  i s  l i m i t e d  t o  a  d i s tance  o f  l e s s  t h a n  2 -3  m

(from t h e  apparent o r i g i n a l  s h o r e l i n e )  i n  most cases.  A s s u m i n g  a  mean

dis tance o f  1 . 5  m over  a  s h o r e l i n e  l e n g t h  o f  approx imate ly  4000 m

(exc lus ive  o f  ma jor  f l ooded  a r e a s  and swamps), t h i s  rep resen ts  an

a d d i t i o n a l  f l o d e d  a r e a  o f  6000 m2 ( 1 . 5  a c . ) ,  f o r  a  t o t a l  f l ooded  a r e a
4

of  21,000 m2 ( 5 . 2  a c . ) .  A t  a n  approximated mean dep th  o f  0 . 5  m, the

water volume o f  t h e  f l ooded  a r e a s  i s  10,500 m3 ( 8 . 5  a c .  f t . ) .  A q u a t i c

macrophytes, p r i m a r i l y  l i l y  pads, r e e d s ,  and Potomogeton, o c c u r  i n

r e l a t i v e l y  dense patches i n  t h e  shoa l  areas a t  t h e  n o r t h  and sou th

ends o f  t h e  l a k e  ( F i g .  6 ) .  A g a i n  s p e c i a l  a t t e n t i o n  w i l l  be  r e q u i r e d

to ensure adequate chemica l  d i s p e r s a l  i n  these  patches.

Previous surveys o f  t h e  l a k e  desc r i be  t r i b u t a r i e s  a s  seasonal .

On t h e  1 :50 ,000 map two  t r i b u t a r y  streams a r e  i n d i c a t e d  b u t  l a b e l e d

"underground" ( s e e  map). S h e p a r d  and A lgard  (1977)  r e p o r t  o n l y  t h e
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southernmost i n l e t .  I n  May, 1977 t h e y  r e p o r t  i t  con ta ined  wa te r  a t

l eas t  183 m (200 y d s . )  above t h e  l a k e .  O u r  a t tempts  t o  l o c a t e  t h e

i n l e t  s t ream were f r u i t l e s s ,  g r e a t l y  hampered b y  t h e  ex tens i ve  f l o o d i n g

i n  t h i s  a rea  as  p r e v i o u s l y  mentioned. A e r i a l  photographs suggest  a

ra ther  d i f f u s e ,  l o w  g rad ien t  wa te r -course th rough  l o w  t e r r a i n  immediate ly

south o f  t h e  l a k e .  T h i s  appears l i n k e d  w i t h  c reeks  d r a i n i n g  two  s m a l l

lakes and two  swamps approx imate ly  3  m i .  w e s t  and southwest  o f  Seymour

Lake ( see  map). H o w e v e r,  t h e  a e r i a l  photographs,  d a t e d  J u l y  6 ,  1975 ,

do n o t  suggest  t h e  presence o f  wa te r  i n  these channels  a t  t h a t  t i m e .

Other p o s s i b l e  i n l e t s  on  t h e  western  s i d e  o f  t h e  l a k e  ( p e r  a e r i a l

photos and maps) were  i n v e s t i g a t e d  b y  boat  f r o m  t h e  l a k e  and b y  road t o

the west o f  t h e  l a k e .  T h e  topography o f  t h e  western shore  r i s e s

abrup t l y  and a l though  s m a l l ,  r e l a t i v e l y  w e l l - d e f i n e d  channe ls  were

located,  t h e s e  were d r y  and o b v i o u s l y  a t t r i b u t a b l e  t o  seasonal  r u n - o f f ,

on ly.

2,2 O u t l e t : -

The o u t l e t  i s  l o c a t e d  a t  t h e  southeast  end o f  t h e  l a k e .  B e a v e r

a c t i v i t y  i s  ex tens i ve  f o r  t h e  f i r s t  1 5 0  m. F i f t y  meters f r om t h e  l a k e

there i s  a  major  dam approx imate ly  1  m h i g h  and 5  m ac ross  ( F i g .  7 ) .

A second major  dam, approx ima te l y  1 . 2  m h i g h  and 3  m across  i s  l o c a t e d

about 100 m downstream f rom t h e  f i r s t  ( F i g .  8 ) .  I n  a d d i t i o n ,  a t  l e a s t

two o t h e r  dams a r e  p resen t  b u t  have been f l ooded  o v e r  b y  l a t e r  a c t i v i t y .

Below t h e  second major  dam t h e  o u t l e t  s t ream f o l l o w s  a  d e f i n i t e  channe l

2-3 m wide.  A t  170 m be low t h e  l a k e  t h e  s t ream i s  crossed b y  a  b r i d g e

(Fig. 9 - 11 ) .  I n  f o l l o w i n g  t h e  s t ream f o r  550 m ( 1 / 3  m i . )  b e l o w  t h i s

crossing,  a l t h o u g h  no f u r t h e r  beaver  a c t i v i t y  was encountered,  t h i c k

r i p a r i a n  v e g e t a t i o n ,  cons ide rab le  b r a i d i n g ,  s i d e - p o o l i n g ,  and  d e b r i s

accumulation was observed.



2.3 P o t e n t i a l  Coarse F i s h  B a r r i e r  S i t e s : -

Shepard and A lga rd  (1970)  sugges t  t h a t  t h e  b a r r i e r  be  l o c a t e d

f u r t h e r  down t h e  o u t l e t  a t  t h e  end o f  t h e  r a v i n e  o r  near  a  l ower  road

cross ing.  T h i s  would e n t a i l  t h e  t rea tment  o f  between 0 . 8  and 1 . 5  km

of t h e  o u t l e t ' s  course.  I n  v i ew  o f  t h e  f a c t  t h a t  coarse  f i s h  we re

observed th roughout  t h e  o u t l e t  s t ream, t h e  above proposa l  seems

inadv isab le  because o f  t h e  s t ream 's  comp lex i t y,  r e s u l t a n t  t r ea tmen t

d i f f i c u l t i e s ,  a n d  l o w  p r o b a b i l i t i e s  o f  a  complete k i l l .  T o  maximize

success and min imize  c o s t  t h e  b a r r i e r  shou ld  be  l oca ted  a t ,  o r  i n  t h e

v i c i n i t y  o f  t h e  f i r s t  b r i d g e  c ross ing .  I d e a l l y ,  a n  e f f e c t i v e  b a r r i e r

could be cons t ruc ted  b y  m o d i f i c a t i o n  o f  t h e  e x i s t i n g  b r i d g e  by

i n s t a l l a t i o n  o f  a n  overs i zed ,  f l a t - a r c h  c u l v e r t  o r  c o n s t r u c t i o n  o f  a

cement apron  on t h e  downstream edge ( F i g .  11 ) .  R i s i n g  topography

immediately t o  t h e  n o r t h  o f  t h e  b r i d g e  and e l e v a t i o n  o f  t h e  road t o

the sou th  ( t o  f o rm  a  dyke) e l i m i n a t e  any p o s s i b i l i t y  o f  channe l

r e l oca t i on  subsequent t o  b a r r i e r  i n s t a l l a t i o n .  I f  pe rmiss ion  i s  n o t

f o r t h -coming f rom t h e  b r i dge / road  owner t o  mod i f y  t h e  s t r u c t u r e ,  a

b a r r i e r  c o u l d  be  i n s t a l l e d  immedia te ly  above t h e  b r i d g e  (channe l  w i d t h

approx. 2  m, b a n k ' s  0 . 5 - 1 . 2  m h igh )  ( F i g .  1 2 ) ,  o r ,  p r e f e r a b l y,  25 -50  m

below t h e  b r i d g e  (channe l  w i d t h  approx.  2  m, banks 1 - 1 . 5  m h igh )  ( F i g .  1 3 ) .

Engineering adv i ce  shou ld  be sought t o  b r i n g  t h e  above p o s s i b i l i t i e s

i n t o  t e c h n i c a l  and c o s t  pe rspec t i ve .

3. COST

As r e h a b i l i t a t i o n s  a r e  c a r r i e d  o u t  b y  personnel  w i t h i n  t h e  Branch,

labour c o s t s  a r e  n o t  i nc l uded  i n  t h i s  f o r e c a s t .  H o w e v e r,  numbers o f

personnel r e q u i r e d  f o r  v a r i o u s  phases o f  t h e  o p e r a t i o n  a r e  es t imated

and cos t s  a r i s i n g  f r om  t r a v e l  expenses should  b e  cons idered.  A s  a l l



necessary equipment i s  a v a i l a b l e  w i t h i n  t h e  Branch; c o s t s  here  r e l a t e

to chemica ls  o n l y.

Rotenone (Chem- f i s h  Synerg ized)  c o u l d  be  used f o r  a l l  phases o f

treatment a t  a  c o s t  o f  $20 .42 /ga l .  ( Ta y l o r ,  1978)  and  a  concen t ra t i on

from 0 .25-2  ppm (average 1  ppm). O n e  g a l l o n  t r e a t s  3  ac .  f t .  a t  1  ppm

(Tredger, 1977 ) .  A  breakdown o f  i n i t i a l  es t ima tes  o f  chemica l  volumes

and c o s t s  i s  g i v e n  i n  Tab le  5 .  B e f o r e  c o s t i n g  can be f i n a l i z e d ,  t h e

nature o f  t h e  southernmost t r i b u t a r y  (headed b y  l akes  and swamps) must

be determined.  A l t h o u g h  t h e  t r i b u t a r y  appears t o  d r y  th rough  t h e  summer

months, d u r i n g  peak r u n o f f  p e r i o d s  t h e r e  may be  passage o f  coarse  f i s h

from t h e  upper l a k e s  and swamps t o  Seymour Lake.  I n  t h i s  case,  t h e

two l a k e s  and swamps and any s e c t i o n s  o f  t h e  t r i b u t a r y  c o n t a i n i n g  wa te r

must a l s o  be  t r e a t e d .  W h i l e  t h i s  would e n t a i l  an  a d d i t i o n a l  chemcia l

cost o f  o n l y  $714.70 ( Ta b l e  5 ) ,  i t  may r e q u i r e  as  many as  11  e x t r a

man/days. T h e  es t imated 7  man/days t o  t r e a t  t h e  10 km o f  t h e  t r i b u t a r y

and i t s  branches assumes t h a t  t h e  e n t i r e  l e n g t h  o f  t h e  t r i b u t a r y  would

requ i re  t rea tmen t  a t  a n  est imated r a t e  o f  1 . 6  km ( 1  mi . ) /man/day.  I n

r e a l i t y ,  l i t t l e  t r ea tmen t  o f  t h e  t r i b u t a r y  i t s e l f  may be r e q u i r e d

cons is ten t  w i t h  d r y i n g ,  and t h e  r a t e  may w e l l  exceed t h a t  es t ima ted .

The c o s t  o f  t h e  b a r r i e r  w i l l  depend o n  whether o r  n o t  permiss ion

i s  fo r thcoming  t o  mod i f y  t h e  b r i d g e .  I n  any event  a  c o s t  i n  t h e

v i c i n i t y  o f  $2000 o r  more may be expected (G .  D .  Ta y l o r ,  p e r s .  comm.).

4. RECOMMENDATIONS

4.1 D u e  t o  t h e  depth and occurence o f  s t r a t i f i c a t i o n ,  Seymour Lake

should be  t r e a t e d  a t  f a l l  o v e r t u r n  ( C a r t w r i g h t ,  1978 ) .
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Phase
Volume
ac. f t .

Amount o f
Chemical g a l .

Cost
@ $20 .42 /ga l .

Seymour Lake 4151 1384 $28,261.28

Flooded areas 8.5 3 61.26

Out le t  t o  b r i d g e 0.1 - -

TOTAL 4159.6 1387 $28,322.54

Lake 1 47.5* 16 326.72

Lake 2 0.8*

Swamp 1 5.5* 2 40.84

Swamp 2 40.9* 13 285.88

Tr i b u t a r y  Creek 8.7* 3 61.26

GRAND TOTAL 4263 1421 $29,037.24

Table 5 .  B reakdown  o f  c o s t s  and expected man/day requi rements.

Estimated
Man/Days

6

f°
10

4

7 ( m a x . )

21(max.)

* es t ima ted  f rom maps and a e r i a l  photographs.



4.2 I n  v iew  o f  t h e  d i f f i c u l t y  i n  t r e a t i n g  t h e  f l ooded  a r e a s  r e s u l t a n t

from beaver a c t i v i t y ,  remova l  o f  beaver dams o n  t h e  o u t l e t  and

i n l e t  (Shepard and A l g a r d ,  1977)  would  be  h i g h l y  advantageous.

The p r o b a b i l i t y  o f  a  complete k i l l  would be  g r e a t l y  enhanced and

there would be  a  sav ing  i n  bo th  chemical  c o s t s  and r e q u i r e d  personne l .

Discussion w i t h  l a k e  r e s i d e n t s  ( r e  l a k e  l e v e l  s u i t a b i l i t y )  shou ld

precede any such a c t i v i t y .

4.3 T h e  southernmost t r i b u t a r y  should be  tho rough ly  i n v e s t i g a t e d  d u r i n g

peak r u n o f f  p e r i o d s ,  t o  determine t h e  l i k e l i h o o d  o f  coarse  f i s h

passage f rom t h e  upper l a k e s  and swamps i n t o  Seymour Lake. T h e

s l i g h t e s t  p o s s i b i l i t y  o f  r e - i n t r o d u c t i o n  o f  coarse  f i s h  w i l l

necess i ta te  t rea tmen t  o f  t hese  areas a s  w e l l .

4.4 F o r  reasons p r e v i o u s l y  mentioned, t h e  coarse b a r r i e r  shou ld  be

located a t ,  o r  nea r  t h e  f i r s t  b r i d g e  c ross ing .  T h e  app rop r i a te

owner shou ld  be  contacted rega rd ing  permiss ion /approva l  t o  mod i f y

the b r i d g e .

4.5 Subsequent  t o  beaver dam removal ,  a  h y d r o l o g i c a l  su rvey  i s

recommended t o  assess t h e  c o m p a t i b i l i t y  o f  a  b a r r i e r  ( c u l v e r t ,

cement apron,  o r  o t h e r )  p r o v i d i n g  a  2  f t .  j ump w i t h  maintenance

of a  s u i t a b l e  l a k e  l e v e l .
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ieymour Lake -  f r o m  NE looking SW.

' looded v e g e t a t i o n  on  l a k e  p e r i p h e r y.

Fig. 2 .  Residences on NW shore.

Fig .  4 .  Pond/swamp a t  o u t l e t .



?ond/smemp a t  o u t l e t .

Beaver dam on o u t l e t  -  50  m f rom l a k e .

F ig .  6 .  L i l y  pads and reeds  a t  SE end o f  l a k e .

F ig .  8 .  B e a v e r  dam on o u t l e t  -  150 m f rom l a k e .



se r i a l  photo  showing f i r s t  b r i d g e  c ross ing
)n o u t l e t  ( s e e  a r row) .

F ig .  1 0 .

F ig .  11 .
F i r s t  b r i d g e  c ross ing  on  o u t l e t

( look ing  upstream)



Fig .  1 3 .  P o t e n t i a l  b a r r i e r  s i t e  25-50 m below f i r s t
b r idge c ross ing .

12. P o t e n t i a l  b a r r i e r  s i t e  immedia te ly
above f i r s t  b r i d g e  c r o s s i n g .

Ho,
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