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SUMARY

I n  August  1980 t h e  F i s h  and W i l d l i f e  Branch and Northwood Pu lp

and TiMber L i m i t e d  j o i n t l y  p a r t i c i p a t e d  i n  a  f i s h e r i e s  i n v e n t o r y  o f  11

streams w i t h i n  t h e  Mor r ison  Lake -  Hatchery  Arm r e g i o n  o f  Babine Lake.

I t  Was'found t h a t  8  o f  t h e  9  s m a l l  streams surveyed p rov ided  good- t o - '

e x c e l l e n t  r e a r i n g  h a b i t a t  f o r  e i t h e r  coho salmon and /o r  ra inbow t r o u t .

One o f  t h e  st reams was b e i n g  u t i l i z e d  by  spawning sockeye salmon. T h e

two l a r g e r  streams -  Mor r i son  R i v e r  and Tah lo  Creek -  p rov ided  e x c e l l e n t

spawning h a b i t a t  f o r  sockeyes, cohos,  p i n k s  and ra inbows.  A d d i t i o n a l l y

they o f f e r e d  good s p o r t  f i s h i n g  f o r  ra inbow t r o u t .  T h e  Mor r i son  Lake

system i s  un ique  t o  t h e  Babine Lake watershed because o f  i t s  remoteness,

lack  o f  easy road  access and because i t  i s  s t i l l  r e l a t i v e l y  undeveloped.

For t h e  planned development i t  i s  hoped t h a t  s t r i n g e n t  g u i d e l i n e s  w i l l

be f o l l o w e d  i n  o r d e r  t o  p reserve  and p r o t e c t  t h e  i n t e g r i t y  o f  t h e  p r e s e n t l y

h igh f i s h e r y  v a l u e s  o f  t h e  s tudy  a rea .
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INTRODUCTION

I n  January 1980, b i o l o g i s t s  rep resen t i ng  Northwood Pu lp  and

Timber L t d .  a n d  t h e  F i s h  and W i l d l i f e  Branch discussed some o f  Northwood's

long t e rm  h a r v e s t i n g  p lans .  O n e  o f  t h e  areas rev iewed was t h e  Mor r i son

Lake -  Hatchery  Arm p o r t i o n  o f  Babine Lake ( F i g .  1 ) i  A t  t h e  t i m e ,  t h e

Branch had v e r y  l i m i t e d  f i s h e r i e s  i n f o r m a t i o n  upon wh ich  t o  base p r o t e c t i o n

gu ide l i nes  f o r  t h i s  watershed. T h i s  a long ,  w i t h  Northwood's i n c r e a s i n g

concern f o r  h a r v e s t i n g  w i t h  minimum environmental damage, l e d  t o  t h e

format ion o f  a  p l a n  t o  j o i n t l y  p a r t i c i p a t e  i n  a  f i s h e r i e s  i n v e n t o r y  o f

the a rea .  N o r t h w o o d  o f f e r e d  t o  f i n a n c e  h e l i c o p t e r  t i m e  and,  i f  needed,

t o  p rov ide  accomodations and meals a t  one o f  t h e i r  f i e l d  camps l o c a t e d

near t h e  s t u d y  area.  T h e  Branch agreed t o  supp ly  t h e  i n v e n t o r y  c rew

along w i t h  r e l a t e d  equipment and t o  p rov ide  Northwood w i t h  cop ies  o f

the r e s u l t a n t  maps and r e p o r t .

The survey  was t e n t a t i v e l y  scheduled f o r  t h e  l a t e  summer o f  1980,

w i t h  t h e  f o l l o w i n g  o b j e c t i v e s :

1. P r o v i d e  a  source upon which H a b i t a t  P r o t e c t i o n  s e c t i o n
o f  F i s h  and W i l d l i f e  Branch cou ld  base p r o t e c t i o n  gu ide l i nes : .

2. P r o v i d e  Northwood w i t h  an  assessment. o f  f i s h e r y  v a l u e s  .and
r e l a t e d  h a b i t a t  which would be incopora ted  i n t o  t h e i r  .har-
v e s t i n g  and road- b u i l d i n g  p lans .

3. E v a l u a t e  t h e  system f o r  t h e  f e a s i b i l i t y  o f  p o t e n t i a l  h a b i t a t
enhancement p r o j e c t s  under  t h e  Salmonid Enhancement Program.

4. G e n e r a l l y  increase t h e  sum t o t a l  o f  f i s h e r i e s  knowledge p e r -
t a i n i n g  t o  t h e  Morr ison Lake -  Hatchery Arm watershed.

The d a t a  r e s u l t i n g  f r o m  t h i s  s t udy  have been presented i n  t h r e e

forms:
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F igure  1 .  T h e  l o c a t i o n  o f  t h e  s t udy  a rea  ( s c a l e  4  m i l e s  =  1  i n c h ) ,
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1. T h i s  r e p o r t .
2. A  topograph ic  map composite ( s c a l e  1 :50,000)  showing

sample p o i n t  s i t e s ,  numbers and spec ies  o f  f i s h  sampled
and some p h y s i c a l  f e a t u r e s  such as  beaver  dams, canyons
and proposed road  and b r i dge  l o c a t i o n s .

3. A  my la r  o v e r l a y  ( s c a l e  1:50,000)  d e p i c t i n g  f i s h e r y  v a l u e s
o f  t h e  st reams and l a k e s  w i t h i n  t h e  s t udy  a rea .

BACKGROUND HISTORY

S t a r t i n g  abou t  t h e  t u r n  o f  the century,  t h e  Dominion Department

o f  F i s h e r i e s  operated a  sockeye ha tchery  a t  t h e  _southern end o f  Mor r ison

Lake (Meyers,  1 9 8 0 ) .  T h i s  was c losed  down i n  1938. I n  1945, t h e  F i s h e r i e s

Research Board began s t u d i e s  on  Morr ison Lake as  p a r t  o f  an  o v e r a l l  i n , -

v e s t i g a t i o n  o f  l a k e s  w i t h i n  t h e  Skeena watershed (McMahon). T h e i r  o b j e c t i v e

was t o  g a t h e r  i n f o r m a t i o n  p e r t a i n i n g  t o  n a t u r a l  sockeye salmon r e c r u i t m e n t

and t o  determine l i m i t i n g  f a c t o r s .  T h e y  had hoped t o  deve lop methods t o

increase t h e  e f f i c i e n c y  o f  n a t u r a l  p ropagat ion .  S i n c e  abou t  1930 t h e  Department

o f  F i s h e r i e s  and Oceans mainta ined reco rds  o f  annual  salmon escapement

i n t o  Mor r i son  Creek and b o t h  Upper and Lower Ta h l o  Creeks. F i g u r e s  recorded

since 1951 a r e  presented i n  Appendix A.  F i s h  and W i l d l i f e  Branch records

i n d i c a t e  a  l i c e n s e d  hun t i ng  gu ide  has opera ted i n  t h e  Mor r i son  Lake a rea

since t h e  m id - s i x t i e s ,  p r i m a r i l y  f o r  moose.

METHODS

The f i e l d  w o r k  was done on August  19 and 20,  1980 .  A  h e l i c o p t e r

(Jet  Ranger 206) c h a r t e r e d  f r om  Northern Mountain L t d .  was  used t o  t r a n s p o r t

the  survey  c rew f r o m  Houston t o  t h e  Mor r ison  Lake a rea ;  t o  f l y  t h e  st reams

and t o  move t h e  c rew t o  t h e  v a r i o u s  p o i n t  sample s i t e s .



Sampling cons is ted  o f  e lec t roshock ing  (Smi th -Root E l e c t r o f i s h e r -

type V I I I )  v i s u a l  o b s e r v a t i o n ,  a n d  a n g l i n g  when f e a s i b l e .  P o i n t  sample

notes were done on  Resource A n a y l s i s  Branch P o i n t  Sample Cards ( F i g .  2 ) .

Appendix B con ta ins  a  g l ossa ry  o f  te rms used on  t h e  P o i n t  Sample ca rds  and

throughout t h i s  r e p o r t .  I t  has  been taken  f r om  "Aqua t i c  System i n v e n t o r y

and anay l s i s "  b y  t h e  Resource a n a l y s i s  Branch, 1977 .

CHANNEL. BANK SYSTEM
FLOOD/SIDE Nil L  M  H % SLOPING SYSTEM NOL  I I  .  .  .  I I  .  .  I I  .  .  i t  .  .  I I .  .  1
THREAD S M HT. THALWEG (m) REACH NO '     1 , u P O I N T  O F
SLOPE ( % ) MAT. TEXTURE PHOTO A C C E S S
WETTED VPOTH ( m ) VEGETATION ( 2 0 m ) . % DATE 1  j i   I t  _  i t  .  .  . .  'INITIALS
ROOTED 'WIDTH ( m ) CONIFEROUS yr m o  d o y  t i m e

POINT LOCATIONFLOOD FLAN WIDTH(m) DECIDUOUS
VEL RIG DEPTH SHRUBS

FLOW CHARACr.ER P S  R  B  T GRASSES METHOD SAMPLE NO SPECIES SIZE RANGE
TURD m  c m BARE

TEMP. g.
'4

1...-
<

_tL..,
6

CROWN CLOSURE %

OVERHANG CLOSURE %

PH ' n a l

SUBSTRATE DEBRIS I  1 4  H SAMPLE NUMBER LENGTH SAMPLED (m) I
COMP. % V G i l l STABILITY U S SHOCKING TIME (sec) DIFFICULTY I I  M  H
ANG. CLASS R  R s  A s  A COMMENTS (F ISH HABITAT SUITABILITY ,STABILITY ETC.)
DSO (cm) COMPACTION I  M  H

AQUATIC VEGETATION

DOM.
CODOM.

SAMPLE NUMBER •
ALGAE DENSITY L 1 4 4  H

INV.
00M.

COCCI. I

A b r i e f  summary o f  t h e  sample p o i n t  i n f o r m a t i o n  i s  i n c l u d e d  i n  t h i s

r e p o r t ,  b u t  f o r  b r e v i t y ,  t h e  cards  w i l l  be  k e p t  on  f i l e  i n  t h e  Smi thers  F i s h

and W i l d l i f e  o f f i c e  a n d  a re  a v a i l a b l e  f o r  examinat ion.  O t h e r  t y p e s  o f

equipment used were:  a  Suunto c l i n o m e t e r  f o r  measuring s t ream grad ien t ; .

an Eslom 30 in tape  f o r  measuring

f o r  t a k i n g  photographs.

water  f l o w s ,  a n d  a  camera (Kon ica  C35)

POINT SAMPLE

Figure 2 .  R e s o u r c e  A n a l y s i s  Branch P o i n t  Sample Card used f o r  t a k i n g
f i e l d  n o t e s .



RESULTS AND DISCUSSION

This  s e c t i o n  w i l l  be d iscussed g e n e r a l l y  as  f o l l o w s :

- b r i e f  s t ream d e s c r i p t i o n  summarized f r om t h e  P o i n t  Sample cards
- f i s h  samp l i ng  r e s u l t s
-comments abou t  f i s h  h a b i t a t  va lues
-photographic  documentat ion

Table 1  p resen ts  a  summarizat ion o f  t h e  f i s h  samp l i ng  r e s u l t s

( p r i m a r i l y  e lec t roshock ing)  a n d  i s  i n c l u d e d  t o  p rov ide  a  q u i c k  re fe rence

t o  f i s h  s p e c i e s  presence.

1. Unnamed Creek A -  P o i n t  Sample 1

This  s m a l l  t r i b u t a r y  t o  Hagen Arm had a  wet ted  w i d t h  o f  2  meters ,

average dep th  o f  12 cen t ime te rs  and a  g r a d i e n t  o f  0.5%. I t  g e n e r a l l y  e x h i b i t e d

p l a c i d  f l o w  c h a r a c t e r.  A l g a e  d e n s i t y  was h i g h .  T h e r e  was a  moderate amount

o f  d e b r i s  wh ich  was c l a s s i f i e d  a s  s t a b l e .

E lec t roshock ing  ove r  150 meters  produced 25 s c u l p i n s ,  m o s t l y  w i t h i n  50

meters o f  t h e  l a k e .  F u r t h e r  upstream, 8  coho and 1  ra inbow ( a l l  j u v e n i l e s )

were sampled.

This  c reek  had good r e a r i n g  h a b i t a t  f o r  j u v e n i l e  f i s h ,  b u t  due t o

i t s  sma l l  s i z e  i t  p robab ly  c o u l d  n o t  accomodate apprec iab le  numbers o f  a d u l t

spawners.



Table 1 .  F i s h  sampl ing r e s u l t s  f r o m  t h e  Mor r ison  Lake -  Hatchery  Arm
watershed, Augus t ,  1 9  & 20 ,  1 9 8 0 :

Po in t  L e n g t h  E l e c t r o -
Sample #  N a m e  o f  Creek S a m p l e d  s h o c k i n g  t i m e  S p e c i e s

(meters) C a p t u r e d(seconds)

1 U n n a m e d  A 1 5 0  1 7 8  2 5  s c u l p i n s
8 coho
1 ra inbow

2 U n n a m e d  B 2 0 0  2 1 7  1 4  coho
10 s c u l p i n s

3 ra inbows
8 sockeye carcasses

observed
Unnamed C 1 8 0  2 2 4  2 5  coho
Morr ison Creek 2 0 0  2 3 5  -  1  ra inbow

1 l o n g  nose dace
1 peamouth chub
1 ra inbow  angled

5 Unnamed D 2 0 0  1 7 1  4 5  ra inbows
6 U n n a m e d  E 3 0 0  3 1 0  2  ch inooks

1 coho
7 Unnamed F  2 0  4 6  N I L
8 U n n a m e d  G 1 5 0  3 3 5  5 0  s c u l p i n s

8 coho
2 ra inbows

9 Tahlo Creek 1 0 0  3 3 0  6  l o n g  nose dace
4 s c u l p i n s
1 squawf ish

17 ra inbows angled
about 10 sockeye observes

10 G u i t a r  Creek 5 0  4 0  5  coho
5 ra inbows

11 Unnamed H 6 0  1 1 6  4 3  ra inbows
1 squawf ish
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Photo 1 .  L o w e r  s e c t i o n  o f  Unnamed Creek A .  M o s t  o f  t h e  s c u l p i n s  were
sampled here .

Photo 2 .  Unnamed Creek A ,  f u r t h e r  upstream. B e t t e r  r e a r i n g  h a b i t a t  here
w i t h  more d i v e r s e  h a b i t a t  types and abundant vege ta t i ve  cove r.



B. Unnamed Creek B =  P o i n t  Sample 2

This  c reek  was l a r g e r  t h a n  " A " ,  w i t h  a  we t ted  w i d t h  o f  3  meters ,

average depth  o f  20 cen t ime te rs  and a  g r a d i e n t  o f  1%. T h e  f l o w  c h a r a c t e r

was s w i r l i n g  and a lgae  d e n s i t y  l o w.  T h e r e  was good spawning h a b i t a t  w i t h

the  subs t ra te  comprised o f  60% g r a v e l s  and l o w  compact ion. A  good p e r -

centage o f  undercu t  banks, adequate overhanging v e g e t a t i o n ,  a n d  s t a b l e  .1:

instream d e b r i s  w i t h  aux_epanyingroot  wads combined t o  o f f e r  good j u v e n i l e

rea r i ng  h a b i t a t .

E lec t roshock ing  f o r  200 meters  produced 14 coho _(lengths 3  t o  7  cm),

3 rainbows ( 5  t o  10 cm) a n d  10 s c u l p i n s .  I n  add i t i on ,  8 sockeye carcasses

were found a long  t h e  banks as  w e l l  a s  a  g r e a t  d e a l  o f  bea r  s i g n .

Photo 3 .  Unnamed Creek B.  N o t e  t h e  good r e a r i n g  h a b i t a t  p rov ided  b y  i ns t ream
deb r i s ,  ( c r e a t i n g  poo ls )  a n d  ove r -hanging v e g e t a t i o n  p r o v i d i n g  cover.
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Th is  i s  an  i m p o r t a n t  c reek  f o r  f i s h .  I t  o f f e r s  good rear ing  h a b i t a t

f o r  coho and ra inbow.  I t  i s  p o s i t i v e l y  i d e n t i f i e d  a s  a  sockeye spawning

stream. A d d i t i o n a l l y ,  i t  i s  p r o b a b l y  u t i l i z e d  by  spawning coho and

rainbow t r o u t .

3. Unnamed Creek C -  P o i n t  Sample 3

The f i r s t  8 0  meters  o f  t h i s  s t ream was v e r y  s l a w  f l o w i n g  w i t h  a

predominant ly muck subst ra te ,  which i n  p laces ,  was somewhat l i k e  quicksand.

Recent beaver  a c t i v i t y  had r e s u l t e d  i n  t h e  d e p o s i t i o n  o f  a  l o t  o f  i n s t r e a m

debr i s .  A v e r a g e  we t ted  w i d t h  was 2  meters ,  d e p t h  20 cen t ime te rs  and

grad ien t  l e s s  t h a n  0.5%. F u r t h e r  upstream, t h e  p h y s i c a l  c h a r a c t e r s t i c s

changed markedly.  T h e  g r a d i e n t  inc reased a l o n g  w i t h  a  r e s u l t a n t  i nc rease

i n  water  v e l o c i t y ;  a n d  t h e  s u b s t r a t e  con ta ined  a  much h i g h e r  percentage o f

g rave ls .

E lec t roshock ing w i t h i n  t h e  f i r s t  8 0  meters  produced no f i s h .  B e t t e r

f i s h  h a b i t a t  was found f u r t h e r  upstream, and  25 coho j u v e n i l e s  were ob ta ined

w i t h i n  a  100 meter  s t r e t c h .

The f i r s t  8 0  meters  o f  t h i s  s t ream prov ide  v e r y  poor  f i s h  h a b i t a t

due t o  t h e  beaver  a c t i v i t i e s  r e s u l t i n g  i n  extreme s u b s t r a t e  s i l t a t i o n .

However, beyond t h i s  a rea ,  t h e  f i s h  h a b i t a t  improves g r e a t l y ,  and  o v e r a l l ,

t h i s  s t ream a f f o r d s  exce l l en t  rea r ing  h a b i t a t  f o r  coho salmon.



Photo 4 . .  Unnamed Creek C. L o o k i n g  upstream i n t o  t h e  s e c t i o n  c o n t a i n i n g
e x c e l l e n t  r e a r i n g  h a b i t a t  f o r  coho salmon.

4. V O r r i s o n  Creek -  P o i n t  Sample 4

Morr ison Creek measured 10 meters  w ide,  average dep th  was 45

cent imeters ,  a n d  s t ream v e l o c i t y  measured 0 .63  meters/second.  T h e

stream g r a d i e n t  was 1% and t h e . s u r f a c e  f l o w  c h a r a c t e r  broken.  A  v e r y

no t i ceab le  f e a t u r e  was t h e  g r e a t  abundance o f  f r e s h  wa te r  c lams. A b u n d a n t

spawning g r a v e l s  were e v i d e n t  th roughout  t h e  a rea  sampled.

E lec t roshock ing  a  l e n g t h  o f  s t ream 200 meters  produced 1  ra inbow

t r o u t  ( 20  am), 1  longnose dace and 1  peamouth chub. A n g l i n g  y i e l d e d  1

rainbow ( 1 3  cm).

Morr ison Creek can be cons idered v i t a l  t o  t h e  Mor r i son  Lake -  Hatchery
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Arm system f o r  t h e  f o l l o w i n g  reasons:

1. B e c a u s e  o f  s t a b l e  f l o w s ,  i d e a l  s t ream v e l o c i t i e s ,  a n d  t h e
g rea t  abundance o f  spawning g rave l s ,  i t  i s  ex t remely  i m p o r t a n t
as a  spawning s t ream f o r  sockeye, coho ,  p i n k s ,  ra inbows ,  and
poss ib le  even a  f e w  chinooks.

2. I t  i s  a l s o  impo r t an t  as  a  r i v e r  "h ighway" p r o v i d i n g  f i s h  access
• t o  o t h e r  good spawning grounds f u r t h e r  upstream i n  t h e  watershed

( i . e .  Ta h l o  Creek) .

There a r e  records  i n d i c a t i n g  t h a t  a t  t imes ,  M o r r i s o n  Creek i s  p lagued

by beaver dams and d e b r i s  jams and t h a t  t h e r e  i s  some bear  and b i r d  p reda t i on

(Graham, e t  a l ,  1976 ) .

The p o i n t  sample was done a t  t h e  proposed Northwood b r i d g e  c ross i ng

s i t e .  A s  t h e r e  appeared t o  be  a  g r e a t  abundance o f  spawning g r a v e l s  i n

t h i s  v i c i n i t y  t h e r e  c o u l d  be a  p o t e n t i a l  c o n f l i c t  between f o r e s t r y  and

f i s h e r i e s  i n t e r e s t s .

Photo 5. M o r r i s o n  Creek near  t h e  v i c i n i t y  o f  NOrthwood's proposed
cross ing  s i t e .  N o t e  t h e  abundance o f  spawning g r a v e l s .

b r idge
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5. Unnamed Creek D -  P o i n t  Sample 5

Wetted w i d t h  . o f  t h i s  c reek  was 3  meters,  average dep th  15 c e n t i -

meters and g r a d i e n t  l e s s  t h a n  0.5%. T h e  amount o f  i ns t ream d e b r i s  was

judged t o  be  h i g h  and s t a b l e .  A  s m a l l  beaver  dam was noted nea r  t h e

mouth o f  t h i s  s t ream. D u r i n g  l ower  f l o w s ,  i t  may be a - b a r r i e r  t o  upstream

f i s h  movement. T h e  s t ream had many p o o l s  and r i f f l e s ,  a n d  t h e  s u b s t r a t e

was comprised o f  abou t  50% l a r g e  rocks  ( g r e a t e r  t han  10% d iame te r ) .

Rainbow t r o u t  a r e  o f t e n  found i n  streams o f  t h i s  n a t u r e  and t h i s

one proved t o  be ex t reme ly  p roduc t i ve .  E l e c t r o s h o c k i n g  ove r  200 meters

produced 45 ra inbows ( 3  t o  16am leng th )  -  b u t  no o t h e r  spec ies .

This  s t ream i s  a  v e r y  impo r tan t  producer  o f  ra inbow t r o u t  and eve ry

Photo 6 .  Unnamed Creek D. T h i s  s t ream prov ided ex t remely  p roduc t i ve
r e a r i n g  h a b i t a t  f o r  ra inbow t r o u t .
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means p o s s i b l e  shou ld  be taken  t o  ensure p r o t e c t i o n .  T h e  f a c t  t h a t  no

o the r  spec ies  o f  f i s h  ( e s p e c i a l l y  coho) we re  sampled suggests t h a t  t h e

beaver dam a t  t h e  mouth may a l r eady  have been a  b a r r i e r .

6. Unnamed Creek E -  P o i n t  Sample 6

Many sma l l  d e b r i s  jams,  w h i c h  cou ld  be  b a r r i e r s  d u r i n g  l owe r  f l o w s ,

were e v i d e n t  i n  t h i s  c reek .  W e t t e d  w i d t h  measured 2  meters ,  average dep th

15 cen t ime te rs  and st ream g r a d i e n t  was 0.5%. F l o w  cha rac te r  was p r i m a r i l y

p l a c i d .  T h e  s u b s t r a t e  was comprised o f  50% g r a v e l s ;  i n s t r e a m  d e b r i s  was

moderate and s t a b l e .

Th is  c reek  was one o f  t h e  l e a s t  p roduc t i ve  o f  t hose  sampled. I t

y i e l ded  o n l y  1  coho and s u r p r i s i n g l y,  2  ch inooks o v e r  300 meters  o f  e l e c -

t roshock ing.  T h e  presence o f  ch inooks i s  i n t e r e s t i n g  because h i s t o r i c a l

f i s h e r i e s  escapement records  i n d i c a t e  ch inooks o n l y  v e r y  o c c a s i o n a l l y

en te r  t h e  Mor r i son  dra inage.  A s  t h e y  a r e  "mainstem" spawners,  i t  i s

suspected t h e y  spawned somewhere i n  Morr ison Creek and some o f  t h e  r e s u l t a n t

f r y  dropped downstream t o  Creek E t o  r e a r.

7. Unnamed Creek F  -  Sample P o i n t  7

The p o i n t  sample was done on  t h e  edge o f  a  swamp because t h e  h e l i -

copter  c o u l d  n o t  l a n d  anywhere e l s e  (due t o  t h e  c losed  t r e e  canopy) .  A s

t h i s  s e c t i o n  had v e r y  poor  f i s h e r y  h a b i t a t ,  i t  shou ld  n o t  n e c e s s a r i l y  be

considered r e p r e s e n t a t i v e  o f  t h e  e n t i r e  stream.

The s u b s t r a t e  was 100% sand and muck, wh i ch  was ex t reme ly  s o f t ,  a n d
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made e lec t roshock ing  ve r y  d i f f i c u l t .  T h e  s t ream had no d isarmable  f l o w.

The channel  was b ra ided ,  v e g e t a t i v e  cover  was l o w,  a n d  o l d  beaver  a c t i v i t y

was r e a d i l y  apparent .

Fur the r  upstream, above t h e  swamp, t h e  s t ream channel  a s  observed

from the  h e l i c o p t e r  appeared t o  be n e r l y  d r y.

Sampling by  e lec t roshock ing  and a n g l i n g  produced no  f i s h ;  n o r  were

any observed.

On t h e  map, t h i s  c reek  seems t o  have a  r e l a t i v e l y  l a r g e  watPrhsed.

When road access i s  e v e n t u a l l y  p rov ided,  t h e  c reek  shou ld  be  examined i n  o t h e r

loca t i ons  p r i o r  t o  a  f i n a l  assessment o f  i t s  o v e r a l l  f i s h e r y  v a l u e s .

Photo 7 .  Unnamed Creek F,  showing rep resen ta t i ve  p o r t i o n  o f  t h e  swamp
where t h e  p o i n t  sample was done.
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8. Unnamed Creek G -  Sample P o i n t  8

The w e t t e d  w id th  o f  t h i s  c reek  was 3  meters ,  average dep th  was 25

cent imeters and t h e  s l o p e  was 0.5%. T h e  s u b s t r a t e  was es t imated  t o  be

60% f i n e s ;  f l o w  c h a r a c t e r  was p l a c i d , '  and t h e  amount o f  i ns t ream deb r i s

was judged moderate and s t a b l e .

Sampling ove r  150 meters  y i e l d e d  8  coho,  2  ra inbows and 50 s c u l p i n s .

Th is  s t ream was cons idered  t o  have good r e a r i n g  h a b i t a t  f o r  coho salmon.

Photo 8 .  Unnamed Creek G, l o o k i n g  upstream a t  sample p o i n t .

9. T a h l b  Creek -  P o i n t  Sample 9

Tahlo  Creek can be  d i v i d e d  i n t o  two  s e c t i o n s :

a. L o w e r  Ta h l o  -  f r o m  Morr ison Lake upstream t o  Ta h l o  Lake.
b. U p p e r  Tah lo  -  upstream f rom Tah lo  Lake.
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a. L o w e r  Ta h l o  Creek

Lower Ta h l o  Creek i s  much l a r g e r  t han  t h e  p r e v i o u s l y  descr ibed

unnamed c reeks .  W e t t e d  w i d t h  was 9  meters,  average dep th  30 cen t ime te rs

and s t ream g r a d i e n t  n e a r l y  1%. T h e  s t ream v e l o c i t y  measured 0 . 3  me te rs /

second w h i l e  c a l c u l a t e d  s t ream f l o w  was 0 .85  meters3/second. A l g a e  d e n s i t y

was h i g h ,  s u b s t r a t e  w a s  about  60% g r a v e l s  and moderate ly  compacted.

E lec t roshock ing  ove r  100 'meters  y i e l d e d  6  l o n g  nose dace,  4  s c u l p i n s

and 1  squawf ish.  A n g l i n g  produced 17 ra inbows rang ing  f rom 20 cm t o  36 cm.

About 10 sockeyes were seen r o l l i n g ,  s p l a s h i n g ,  e t c  i n  2  p o o l s .

The impor tance o f  Ta h l o  Creek as  a  sockeye spawning s t ream has been

documented b y  t h e  Dept .  o f  F i s h e r i e s  and Oceans s i n c e  1930. E s t i m a t e s  o f

sockeye escapements have ranged f r o m  a l o w  o f  400 i n  1952 t o  a  h i g h  o f  24,600

i n  1963. T h e  upper  3  m i l e s  a r e  considered t o  be t h e  most p r o d u c t i v e  f o r

spawning as  w e l l  a s  t h e  two  canyon areas  which " suppo r t  app rec iab le  numbers

o f  spawning sockeye" (Anon,  1980 ) .  T h e  c e n t r a l  s e c t i o n  o f  t h e  s t ream i s

"slough- l i k e  and unproduc t i ve"  (anon ,  1980) .  Somet imes  "beave r  dams a r e

p a r t i a l  o r  complete b a r r i e r s  d u r i n g  pe r i ods  o f  l o w  water  f l o w "  (Anon ,  1980 ) .

Al though n o t  r epo r t ed ,  i t  i s  suspected coho a l s o  spawn i n  l owe r

Tahlo Creek due t o  t h e  presence o f  coho j u v e n i l e s  i n  a  t r i b u t a r y  s t ream -

Gu i ta r  Creek.

b. U p p e r  Ta h l o  Creek

The Dept .  o f  F i s h e r i e s  and Oceans r e p o r t s  t h a t  o n l y  t h e  l o w e r
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600 f e e t  i s  u t i l i z e d  by  spawning sockeyes and t h a t  d u r i n g  p e r i o d s  o f  l o w

water  f l o w  beaver  dams can be p a r t i a l  o r  complete b a r r i e r s .

Photo 9 .  L o w e r  Tah lo  Creek, a t  p o i n t  sample 9  l o c a t e d  j u s t  upstream f rom
Gu i t a r  Creek conf luence.

10. G u i t a r  Creek -  Sample P o i n t  10

This  v e r y  s m a l l  t r i b u t a r y  t o  Ta h l o  Creek had a  we t ted  w i d t h  o f  1

meter,  average  depth  o f  o n l y  8  cen t ime te rs ,  and  a  g r a d i e n t  o f  0.5%.

Vegeta t ive  overhang c l o s u r e  was es t imated a t  80%. T h i s  p rov ides  good cove r,

which i s  s o  impo r t an t  f o r  r e a r i n g  j u v e n i l e s .  A m p l e  q u a n t i t i e s  o f  i ns t ream

debr i s  and undercu t  banks p rov ided  good r e a r i n g  h a b i t a t .

E lec t roshock ing ove r  50  meters y i e l d e d  5  coho and 5  ra inbows

( a l l  j u v e n i l e s ) .
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Due t o  t h e  s m a l l  s i z e  o f  t h i s  stream i t  i s  d o u b t f u l  i f  a d u l t

coho o r  ra inbows would u t i l i z e  i t  f o r  spawning. H o w e v e r,  i t  i s  cons idered

t o  be i m p o r t a n t  because i t  p rov ides  e x c e l l e n t  r e a r i n g  h a b i t a t  f o r  coho

and ra inbow spawning i n  Tah lo  Creek.

Photo 10.  G u i t a r  Creek.  A m p l e  v e g e t a t i v e  cover  and a  d i v e r s i t y  o f  h a b i t a t
types produces good r e a r i n g  h a b i t a t  f o r  bo th  coho and ra inbows.

11. Unnamed Creek H -  P o i n t  Sample 11

Numerous unde rcu t  banks; p l e n t i f u l  overhangingvegetatb,e  cover ;  a n d

a h i g h  amount o f  i n s t r e a m  d e b r i s  t y p i f i e d  t h i s  s t ream. W e t t e d  w i d t h  was

3 meters,  average dep th  was 18  cen t ime te rs  and s t ream g r a d i e n t  measured 0.5%.

Elec t roshock ing  ove r  a  s h o r t  d i s tance  o f  60  meters  produced 43

rainbows ( 2  t o  10 cm l e n g t h  and 1  squawf ish ) .
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Th is  c reek  con ta ins  e x c e l l e n t  r e a r i n g  h a b i t a t  f o r  ra inbow t r o u t

and i s  undoubtedly  one o f  t h e  most impor tan t  o f  a l l  t h e  s t reams surveyed.

Every means p o s s i b l e  shou ld  be used t o  assure i t s  con t inued  p r o d u c t i v i t y.

Photo 11 .  Unnamed Creek H. T h i s  c reek  was ex t reme ly  p r o d u c t i v e  f o r
rainbow t r o u t .
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POTENTIAL FOR HABITAT IMPROVEMENT PROJECTS

Genera l l y,  t h e  Branch p o l i c y  f avou rs  r e h a b i l i t a t i n g  a q u a t i c  systems

which tend  t o  meet  t h e  f o l l o w i n g  c r i t e r i a :

1. T h e  system support:salmi:70;n and f a i r l y  i n t e n s i v e  s p o r t  f i s h e r y.
( f o r  ra inbow,  c u t t h r o a t  o r  s tee lhead) .

2. F i s h  popu la t i ons  have dec l i ned .
3. M a n ' s  a c t i v i t i e s  have r e s u l t e d  i n  f i s h  h a b i t a t  l o s s e s  o r  d e t e r i o r a t i o n s .

Because t h e r e  i s  p r e s e n t l y  no easy road  access i n t o  t h e  Mor r ison

drainage, t h e  s p o r t  f i s h e r y  i s  n o t  w e l l  developed.  D e t e r i o r a t i o n  o r  l o s s

o f  f i s h  h a b i t a t  as  a  r e s u l t  o f  man's a c t i v i t i e s  has been n e g l i g i b l e .  T h i s

makestheMorr ison Lake a rea  un ique t o  t h e  Babine Lake watershed:  s i m p l y

t h a t  i t  has n o t  y e t  undergone any major  i n d u s t r i a l  developments. C o n s e q u e n t l y,

the Branch v i ew  p r e s e n t l y  i s  n o t  s o  much a  cons ide ra t i on  o f  improv ing  t h e

f i s h  h a b i t a t  b u t  o f  s imp l y  ma in ta in i ng  p resen t  f i s h e r y  v a l u e s .

CONCLUSIONS

Near ly  a l l  o f  t h e  s m a l l  s t reams surveyed p rov ided  good- t o - e x c e l l e n t

rea r i ng  h a b i t a t  f o r  ra inbow t r o u t  and coho salmon. Unnamed Creeks D and

H had excep t i ona l  p r o d u c t i v i t y  f o r  ra inbows w h i l e  good coho h a b i t a t  was

found i n  Creeks A ,  B ,  C  and G. G u i t a r  Creek,  a  t r i b u t a r y  t o  Ta h l o  Creek

provided good rea r ing  h a b i t a t  f o r  bo th  rainbows and coho. S u r p r i s i n g l y ,

Creek E con ta ined  j u v e n i l e  ch inook  salmon -  a  r a r e  spec ies  f o r  t h e  MOrrison

watershed. C r e e k  B  suppor ted sockeye spawning, Ta h l o  Creek and M o r r i s o n

Creek have p r e v i o u s l y  been s t u d i e d  by  The Dept. o f  F i s h e r i e s  and Oceans and

t h e i r  impor tance a s  spawning streams f o r  sockeye and coho salmon i s  w e l l
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known. I n  a d d i t i o n ,  t h e y  a r e  p robab ly  a l s o  i m p o r t a n t  spawning and r e a r i n g

streams f o r  ra inbow t r o u t .

Morr ison Creek and l owe r  Ta h l o  Creek were t h e  o n l y  streams surveyed

which were l a r g e  enough t o  p r o v i d e  o p p o r t u n i t i e s  f o r  s p o r t  f i s h i n g .  L o w e r

Tah lo  Creek e s p e c i a l l y,  s e e m e d  t o  o f f e r  e x c e l l e n t  a n g l i n g  f o r  ra inbow

t r o u t .

RECCCMENDATIONS

1. Wa t e r c o u r s e s  w i t h i n  t h e  s t u d y  a rea  shou ld  b e i s t r i n g e n t l y
p ro tec ted  t o  ma in ta in  t h e  p r e s e n t l y  h i g h  f i s h e r y  v a l u e s .  R o a d
cross ings  on  a l l  t h e  s t reams surveyed shou ld  a l l o w  f o r  f i s h
passage.

2. T h e  proposed b r i d g e  s i t e  on Mor r ison  Creek shou ld  be  f u r t h e r
evaluated t o  c l a r i f y  i f  a  p o t e n t i a l  f i s h e r i e s  p rob lem e x i s t s .
I f  t h e r e  i s  a  p o s s i b l e  c o n f l i c t  d u e  t o  t h e  b r i d g e  be ing  l o c a t e d
i n  t h e  v i c i n i t y  o f  good spawning g r a v e l s ,  perhaps  a  more s u i t a b l e
s i t e  c o u l d  be  found  f u r t h e r  upstream where spawning i s  n o t  as
p r o l i f i c .

3. T h i s  s t u d y  d i d  n o t  i n c l u d e  work on  any o f  t h e  l a k e s .  B e c a u s e
roads w i l l  e v e n t u a l l y  be con t rac ted  i n  f a i r l y  c l o s e  p r o x i m i t y
t o  about  a  dozen l a k e s ,  t h e y  shou ld  be surveyed t o  determine
t h e i r  f i s h e r i e s  v a l u e s .  I t  would be d e s i r e a b l e  t o  assess these
lakes p r i o r  t o  road  c o n s t r u c t i o n .  T h e  Branch may w i sh  t o  p r o t e c t
some o f  t h e  l a k e s  b y  recommending a  r e - l o c a t i o n  o f  roads .

4. I t  i s  n o t  p o s i t i v e l y  known i f  s tee lhead  u t i l i z e  t h e  Morr ison
drainage.  B e c a u s e  o t h e r  anadromous speCies do ,  i t  has o f t e n
been specu la ted  t h a t  s tee lhead  c o u l d  be  p resen t  as  w e l l .  I t
would be  i n t e r e s t i n g  t o  do a  s t u d y  i n  t h e  l a t e  s p r i n g  (when
steelhead a r e  spawning) t o  c l a r i f y  t h i s  i s s u e .
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APPENDIX A

Annual Salmon Escapement Records
f o r  Morr ison Creek and Tah lo  Creek

Dept. o f  F i s h e r i e s  and Oceans



CO:;SLRVATION DISTRICT: 8  S T A T I S T I C A L  AREA:

0.0 -  2 . 5
2.5 -  5 . 0
5 .0 -  7 . 5
7.5 -  1 0 . 0 _

> 10.0 •

LOCATION OF F l o w s  s o u t h  i n t o  M o r r i s o n .  a r m  o f  B a b i n e  L a k e
4

POSITION:

LENGTH: 3 . 5  M I .  W I D T H :  2 5  F T .  D R A I N A G E :  1 6 0  S Q .  M I .

COMPOSITION: BEDROCK:

SILT & SAND:

GRADIENT:
FALL I N  FT/000

BOULDER: C O A R S E :

UNCLASSIFIED:

FINE:

WETTED AREA: SQ. Y D . SPAWNING AREA:

DISCHARGE: 3 1 5  C F S  M A X :  6 0 0  C F S

TEMPERATURE:

SQ. YD.

MIN:

BARRIERS OR POINTS OF DIFFICULT ASCENT:

SPX:!NING DISTRIBUTION :
SPECI ES
SOCKEYE  I t  h K_ou ghsyrit_

SECTION OF STREAM USED

CETNOOK
COHO t h r o u g h o u t
Cif  rM
PINK (ODD YR)
PINK (EVEN YR)
STE
POTENTIAL OF INACCESSIBLE PORTION OF STREAM:

G EN ERAL REMARKS :
- D u r i n g  l o w  w a t e r  l e v e l s  b e a v e r   dams c a n  b e  a n  o b s t r u c t i o n  t o  t h e

- - - S - S L N a f i - 7 7 1 9 5 - 1 T 1 9 5 9 - 6 3 ,  1 9 6 7 - 6 9 ,  1 9 7 3 - 7 4   BC 1 6 ,  F 3 8 1 f
- L o g  j a m s  f r o m  1  t o  2 . 5  a i  1__eS s h  (1.9.A 1  9 9 , 1 9  '71

BC 1 6 ,  F 3 8 1 )
- B i r d  a n d  b e a r  p r e d a t i o n  i s  h e a v y  ( 1 9 4 8 . / 1 9 6 3 , 1 9 7 3 - 7 6  B C   16,__F3311,



SPAVNING ESCAPEMENT RECORD FOR:

1947 .
--GS

49 •
50 • .

• 51 ---A2200 100
52 . 400 _.
53

.4..0.9
16000 4 QD

54 12 Q.0_0 - . 4 0 2
55 U R 2_0 0
56 00_
57
58

.20Q0
9 0...0 0 80_L. . .

59 2 2 0_20 259
60 6 0 0 4 SLO_____
61 189_.9 2 5 0 . 1
62 9000 240
63  3 2 5  0.0 250
64 16_110 200
65 5 OD 0_0
66 orlon , _
67 14000 159 1
68 3 5 0 0 0 3 0 Q
69 12 2 5 0 100
70

, 71
7200 • 100

• 6  0 0 0 2 0 0
72 8000 14, R•
73 1 72 0 0 N . R •
74 13 7 5 5 N.R.
75 16 0 0 0 .
76 3600 i N.IR .
77 • (LL..,Ct\. I/.R.
78 i . , s o  0 i s  o
79 i i  2 0 0 . a. R i
60

a
ti-,0 0 0 1J. o.

81
.

82
83
64
85 _ - - - -

Ar r iva l 1 .
Start  . Aug 1 0 O c t .  1
Peak Aug 3 0 O c t .  1 5
End S e p t  1 5  O O c t  . 3 0

MORRISON CREEK (G) ( H a t c h e r y  C r e e k . )

YEAR SOCKEYE CHINOOK CO E0 CI PINK STEELHEAD

REMARKS:



--• ---••,--
COSLRVATION DISTRICT: 8 r  S T A I A S T I C A L  AREA:  4

LociaioN OF mount:   F l o w s  s o u t h  i n t o  M o r r i s o n   Lake f r o m  T a h l o b a k Q
POSITION 55- -17  N ,  1 2 6 - 2 5  W .

LI-,Nt.,rH:  5 . 0  M I .  W I D T H :  1 5   F T.   D R A I N A G E :  S Q .  l a .

COMPOSITION: BEDROCK: B O U L D E R :  C O A R S E :  F I N E :

SILT & SAND: U N C L A S S I F I E D :

GRADMT:
FA1.L  IN FT/000

0.0  -  2 . 5
2.5 -  5 . 0

-  7 . 5
7.5 -  1 0 . 0

> 1 0 . 0
WETTED AREA: S Q .  YD .  S P A W N I N G  AREA:S Q .  YD.

DISCHARGE: C F S  M A X :  M I N :

TEMPERATURE:
BARRIERS OR POINTS OF DIFFICULT ASCENT:

SPAk.!NING DISTRIBUTION:
SPECIES  S E C T I O N  OF STREAM USED
SCCKEYE   U n - , e r  3 . 0  m U s t a
CiftiOOKI
COHO 1 7
CE? X I
Pils:K. (ODD YR) 1
Pie.K (EVI.:.N YR) I

FOT:NTIAL OF INLCCESSIT;Li PORTION OF STREAM:

GENERAL REMARKS:
- C e n t r a l  s e c t i o n  o f  s t r e a m  i s   s l o u g h - l i k e  &  u n p r o c l I V Z t t v e .
- Tw o  n a r r o w  r o c h y c a n v o n s  s u p p o r t _ p , . 1 2 s e s : j . a b l p  nAlmhfara_  o f  s p a V n i n . g _ s a c k e y a

a r e  p a r t i a l  o r  c o m n l e t e  b a r r i e r s  d u r i n g  peri_o_da_af___107.1_watcr
--flUvi-T1-9-5-27-73:FT5-1-3---d--i.



SPAWNING ESCAPEMENT RECORD FOR:

1947 .
48 - -
49 -
50 1 •
51 .  1 L r a 0
52 - 4_0_0_.
53 10 0 Q0
54  1 2 0 0 0
55 . 1 9  OQ I
56 1 1000
57 9 MO_
58 000
59 1 2500 ___.
60
61 711.0 _
62 fir 0
63 9 46 00
64 10000
65 15_00
66 210.0
67 1500
68 11 000
69

.
10200

70
71 2000
72 600 1
73 9000
/4 17200 •
75 7000
76  1 4 0 0
77 317«".)
78 I  s o  o I / J o a o eokhrslas
--a) , 6 ,60a  •
E0 ..5f0o 0
81 .
82
83
84 -_____
35

A r r i v a l
Star t Aug 5
Per.k Aug 3 1 f _
End S e p t  1 5

YEAR CHMOK

TAULO CREEK • (C)

CGEO CHU': PINK STEELHEAD

REMARKS:



k i u j  12u ( i� ;� : 1 e 1 1 s j a u f ± a 1  L ' 1 0 _ ,  N U N

0.0  -  2 . 5
2.5 -  5 . 0
5 : 0 - -  7 . 5
7.5 -  M O

> 1 0 . 0

CONSLRVATION DISTRICT: 8  STATiST ICAL AREA:  4

LOCATION OF F l o w s   s o u t h  i n t o  T a h l o  L a k e  o f   t h e  M o r r i s o n _ s y a t =
 P O S I T I O N :   5 5 - 2 0  / 7 , 1 2 6 - 2 8 W

LENGTh:  8  M I .  W I D T H :  l o '   FT. D R A I N A G E : S Q .  N .

COMPOSITION: BEDROCK:

SILT & SAND:

GRADIENT:
FALL I N  FT/000

BOULDER:  •   C O A R S E :

UNCLASSIFIED:

FINE:

WETTED AREA:

DISChARGE:

TEMPERATURE :

S Q .  YD.

CFS M A X :

SPAWNING AREA: SCE. YD.

BARRIERS OR POINTS OF DIFFICULT ASCENT:

SPAv.CING DISTRIBUTION:
SPECIES
SOCKEYE
CHINOOK
CO!!0

l o w e r  6 0 0  f e e t
SECTION OF STREAM USED

CHUM
PINK (ODD YR)
PINK (EVEN YR)
STHLNEAD

POTENTIAL OF INACCESSIBLE PORTION OF STREAM:

REMARXS:
- B e a v e r  d a m s  a r e  p a r t i a l  o r  c o m p l e t e  b a r r i e r s  d u r i n g

w a t e r  f l o w  ( 1 9 5 2 - 1 9 7 5  B . C .  1 6 ,  P 3 8 1 )
- L a r g e  b u r n s   have a f f e c t e d  w a t e r s h e d  ( 1 9 6 7 1   P 3 8 1 )



SPALVING ESCAPIXE:rr RECORD FOR:

1947_
48 • •

-

49 •
50
51 -1200 •
52 4-00
53
54 • .
55
56
57 ` 1 s 0 0
58
59 2.500
60
61 - z_o_o (1 .‘
62 2S
63 3 00
64 1°A0
65.
66
67
68 1
69
70
71
72
73 100 I .
74 300
75 i•I A .
76 1 P i O 0 1 1 4 • R ,
77 Att S I

78
79 14-0- .
$0 N - 0  -
$1
8:.P. .
83
84
85

A r r  i.vo.1
S t a r t A u g
Peak S e p t
End iSep t •

TTALO CREEK (  UPPER) •

YEAR SOCKEYE CHINOOK COli0 • PINK STEELIIEAD

REMARKS:



APPENDIX B

Glossary o f  Terms



The d e f i n i t i o n s  o f  terms used i n  t h i s  glossary are  from various
sources: A r n e t t e  (1976) has been fol lowed whenever possib le;  wetland
classes ind icated by *  are provis ional  and dependent on the  evolving
Canada Wetland ClasSi f icat ion;  d e f i n i t i o n s  o f  angu lar i ty  c lass and tex tu re
are from the  Ter ra in  C lass i f i ca t ion  System (1976); o the r  terms fo l l ow
standard t ex t s  o r  procedures.

,, -
(.

t'---.-,,,,
.  : _ .

angular

_,_,,- A f t ,* W e......-- • „ .  -  t.i-,....
-.,,.„. :

sub-angular

A p a r t i c l e  i s  angular and
subangular i f  most o f  t h e
edges and corners are sharp.

- .

.
7 4 .

'....c. .,....,„4„,

sub-rounded

- - . - r,
• . -4-4.3. 4 .  t r : -

_..

.... -  ,

rounded

A p a r t i c l e  i s  rounded and
subrounded i f  most o f  the
edges and corners are smooth.

.

angular i ty c lass -  -  The degree o f  roundness re fe rs  t o  the  sharpness o f
edges and corners o f  a p a r t i c l e .

Note: Roundness should not  be confused w i th  sphe r i c i t y ;  e . g .  a
nearly spherical  p a r t i c l e  may have sharp corners and be
angular, wh i le  a f l a t  pebble may not  be spherical  b u t  s t i l l
be wel l  rounded as t o  i t s  corners. S e e  tex tu re .

aquatic vegetat ion -  -  p lan t  l i f e  growing i n  o r  on the  water.
Dominant (DOM) and co-dominant (CODOM) vegetat ion i s  i d e n t i f i e d  b y
common name, species o r  genus.

average depth -  a t  a po in t  cross-sect ion,  t he  average depth o f  water when
mul t ip l ied by  the width,  equals the  cross-sect ional  area.  Measure-
ments across the  channel w id th  should be made i f  access permits.

bank -  -  t h e  r i s i n g  ground bordering a  stream channel below the leve l  o f
rooted vegetat ion and above the  normal streambed and designated as
r i gh t  o r  l e f t  facing downstream. S e e  bank vegetat ion %, channel and
texture.



bank vegetat ion % -  t he  percentages o f  ground coverage o f  each
vegetation c lass found w i th in  20 meters o f  the bank. To t a l  may
be greater  than 100%. S e e  overhang, and crown closure.

bank, % sloping -  -  the  estimated length o f  banks t h a t  slope less than 45°
(100% slope) expressed as a  percentage o f  t o t a l  bank lengths.

barr ier  -  -  an obstruct ion t o  a l l  f i s h  movement a t  a l l  f l ows .  S p e c i e s
speci f ic  and f l ow  dependent bar r iers  a re  mapped as obstruct ions.

bed -  -  bottom o f  a watercourse. S e e  bed % and channel.

bed % -  -  t he  percentages o f  substrate classes found on the  bottom o f  stream
at a p o i n t  sample. S e e  substrate,  composition..

*bogs -  -  bogs are  peat-covered areas o r  peat- f i l l e d  depressions w i t h  a h igh
water t ab le  and a surface carpet o f  mosses, c h i e f l y  Sphagnum. T h e  water
table i s  a t  o r  near the surface i n  the  spr ing,  and s l i g h t l y  below during
the remainder o f  the year.  T h e  mosses o f ten  form raised hummocks,
separated b y  low,  wet i n te r s t i ces .  T h e  bog surface i s  o f ten  ra ised ,  o r
i f  f l a t  o r  leve l  w i t h  the  surrounding wetlands, i t  i s  v i r t u a l l y  i so la ted
from mineral s o i l  waters.  Hence the  surface bog waters and peat are
strongly. acid and upper peat layers are  extremely de f i c i en t  i n  mineral
nutr ients.  P e a t  i s  usua l ly  formed i n  s i t u  u n d e r  closed drainage and
oxygen saturat ion i s  very low.  A l t h o u g h  bogs are  usual ly  covered w i t h
Sphagnum, sedge-may grow on them. T h e y  may be t reed o r  t ree less ,  and
they are  f requent ly  characterized by a l aye r  o f  Ericaceous shrubs.

cascade -  -  a  ser ies  o f  small steps o r  f a l l s .  To t a l  he igh t  and length a re
mapped when ava i lab le .

channel -  a  natura l  o r  a r t i f i c a l  waterway o f  percept ib le extent  which
per iod ica l ly  o r  continuously contains moving water.  I t  has d e f i n i t e
bed and banks which serve t o  confine t h e  water i n  a s i ng le  (S)  o r
mul t ip le (M) thread.  A l s o  see cross-sect ion,  form and entrenchment.

channel s t a b i l i t y  -  -  the  r e l a t i v e  amount o f  channel migrat ion  caused by
cu to f fs ,  d ivers ions and meander development as determined from an
analysis o f  sequential a e r i a l  photographs and ground observations.
Channel s t a b i l i t y  ind icators  are  mapped as reach character is t ics  a t
1:20,000 scale only :

s s i n g l e  channel; usua l ly  entrenched and s tab le
m s i n g l e  channel; regu lar  meandering on a marshy f l a t ,  s t a b l e
p s i n g l e  channel, regu la r,  meandering non-catastrophric

i n s t a b i l i t y  ( i . e .  gradual downstream progression)
c s i n g l e  channel; i r r e g u l a r  meandering, catast rophic  i n s t a b i l i t y

(channel s h i f t s  by  c u t o f f  o f  meanders o r  d ivers ion)
b m u l t i p l e  channel; braided, non-catastrophic i n s t a b i l i t y

(channel s h i f t s  continuously by _minor progressive c u t o f f  and
diversion)

d m u l t i p l e  channel; catastrophic i n s t a b i l i t y  (channel s t a b l e
or migrating s l i g h t l y  f o r  long per iods;  i n f requen t l y  new
channels are formed by c u t o f f  o r  d ivers ion process)

v s i n g l e  channel; s t ab i l i zed  by vegetat ion.



chute -  -  a  confined and inc l ined  sect ion o f  stream channel usua l l y  w i th
bedrock substrate and h igh v e l o c i t y,  smooth f lowing water.  To t a l
height and length  (m) a re  mapped when ava i lab le .

complex reach -  -  contains a  r e p e t i t i v e  sequence o f  two i d e n t i f i a b l e  reach
types. A  Reach Ta l l y  card i s  completed f o r  each type and the  reach
symbol i s  complexed (see t e x t ) .

cross-section types -  -  t he  sect ion o f  the  stream channel taken perpendicular
to the stream center l ine.  U s i n g  the  1:50,000 scale,  th ree  cross-
sectional types are  d i f f e ren t i a ted :

confined ( c )  :  t h e  channel i s  entrenched o r  l a t e r a l  movement i s
control led a t  high and regu la r  f lows b y  banks,

bounded (b )  :  channe l  movement o r  f looding i s  l i m i t e d  by va l ley
walls near the  edge o f  the  f loodp la in ,

unconfined ( u ) :  t h e  channel i s  no t  bounded by va l ley  wal ls  and
much l a t e r a l  movement o r  f looding i s  possib le
at  high f lows.

Using the  1:20,000 sca le ,  channel cross-sect ion types are increased t o
the fo l low ing :

confined (1:20,000)
C Canyon; bedrock entrenched
V Rav ine ;  unconsolidated mater ia l  o r  incompetent bedrock

unconfined (1:20,000)
E S t e e p  ephemeral; unconfined on a  steep bedrock slope
F F l u v i a l  f a n
P W i d e  f loodp la in  channel(s)
S S lough ;  unconfined t r i b u t a r y

channel on  a va l l ey  f l a t
bounded (1:20,000)

Narrow f loodpla in  const r ic ted  between ter race scarps o r
val ley wal l

D Depression wetland other  than a  lake  along the  course o f
a channel.

crown c losure -  -  t he  closure over a stream created by overstorey vegetation.
I t  i s  expressed as a  percentage o f  the channel area so covered.

debris -  -  allochthonous organic materials deposited w i th in  the f l oodp la in .
The abundance o f  debr is i s  described as l ow,  moderate o r  h igh.  D e b r i s
that has been transported o r  i s  i n  the  process o f  being moved i s  unstable
(u). Anchored debr is  i s  considered s tab le  ( s ) .  S e e  obstruct ions.

D90 -  -  t h e  diameter o f  substrate which i s  l a r g e r  than 90% o f  the remainder.

entrenchment -  -  t he  degree o f  stream inc is ion  resu l t i ng  from f l u v i a l  processes.
See channel.



ephemeral stream -  -  a  stream t h a t  wholly o r  p a r t i a l l y  disappears during
dry per iods.

*fens -  -  fens are  peatlands characterized by surface layers o f  poorly t o
moderately decomposed.peat, o f ten  w i th  wel l -decomposed peat near the
base. T h e y  are covered by a dominant component o f  sedges, although
grasses and reeds may be associated i n  loca l  poo ls .  Sphagnum i s
usually subordinate o r  absent, w i t h  the more exacting mosses being
common. O f t e n  there i s  much low t o  medium height  shrub cover and
sometimes a  sparse layer  o f  t rees.  T h e  waters and peats are  less  acid
than i n  bogs o f  the same area, and sometimes show somewhat a lka l ine
reactions. F e n s  usual ly  develop i n  res t r i c t ed  drainage s i tua t ions
where oxygen saturat ion i s  r e l a t i v e l y  low and mineral supply i s
res t r i c ted .  U s u a l l y  very slow in ternal  drainage occurs through seepage
down very  low g r a d i e n t  slopes, although sheet surface f low may occur .
during spr ing mel t  o r  periods o f  heavy p rec ip i t a t i on .

flood channel -  -  a  channel t h a t  contains water a t  h igh f lows.  T h e  channel
may be connected t o  the main stream and i s  characterized by water o f
low v e l o c i t y.  S p a t i a l  occurrence i s  described as being n i l ,  low ( L ) ,
moderate (M) o r  high (H) .

f loodplain -  -  the  f l a t  l and  bordering a  stream and subject t o  per iod ic
f looding. I t  i s  constructed by the process o f  the present stream. S e e
f loodplain w id th .

f loodplain w id th  -  -  the  width o f  the f l a t  l a n d  bordering a  stream t h a t  shows
obvious signs o f  f looding and/or  channel s h i f t .  S e e  f loodp la in .

flow character -  -  the  surface expression o f  the water t h a t  i s  determined by
water v e l o c i t y,  volume and substrate.  I t  i s  described a t  the  t ime o f
survey as :

placid -  t r a n q u i l ,  s luggish
swir l ing -  eddies, b o i l s ,  s w i r l s ,
r o l l i n g  -  unbroken standing waves
broken -  r i f f l e s ,  r a p i d s ,  jumps
tumbling -  cascades, usua l ly  over la rge  boulders o r  rock outcrops.

More than one term may be used t o  describe f l ow  character.

form -  -  the  appearance o f  the channel pa t t e rn  w i th in  a  reach. I t  i s
described as:

Straight (S)  -  l i t t l e  o r  no curving
Ir regular  ( I ) ' -  no c lea r  pat tern o f  l a t e r a l  movement
Meandering (M) -  c l e a r  pattern o f  l a t e r a l  movement i d e n t i f i e d

by formation o f  oxbows o r  winding curves. P a t t e r n
ranges from tortuous t o  curv ing.

height thalweg -  -  t he  thalweg i s  a l i n e  connecting t h e  deepest po ints  i n
the stream channel; t he  height  o f  the thalweg a t  a p o i n t  i s  the  ve r t i ca l
distance between the deepest po in t  and the top  o f  the  stream bank.

invertebrates -  -  aquat ic  macro- invertebrates. U s u a l l y  i d e n t i f i e d  a r e
insects by  fami ly  and other  arthropods, annel id  worms and molluscs.
Dominant (DOM) and next most common (CODOM) a r e  noted.



karst -  - . a  comprehensive term applied t o  l imestone o r  dolomite areas
that possess a topography pecu l ia r  t o  and dependent upon underground
solut ion and the  d ivers ion o f  surface waters t o  underground routes.

mainstream azimuth -  t h e ' a n g u l a r  distance i n  the  hor izonta l  p lane
measured clockwise from t rue  north t o  the stream o u t l e t  from the
stream head.

*marshes -  -  marshes are grassy,  herb dominated wet areas, pe r i od i ca l l y
inundated up t o  a depth o f  2  m o r  less  w i th  standing o r  s lowly  moving
water. S u r f a c e  water l eve ls  may f luc tua te  seasonal ly,  w i t h  decl in ing
levels exposing drawdown zones o f  matted vegetation o r  mud f l a t s .
Marshes a re  subject  t o  a 'gravi tat ional  water t ab le ,  b u t  water remains
wi th in the  root ing zone o f  plants dur ing a t  l eas t  pa r t  o f  the growing
season. T h e  substratum usual ly  consists o f  mineral o r  organic s o i l s
with a h igh mineral con ten t ,  bu t  there i s  l i t t l e  peat accumulation.
Waters are  usual ly  circumneutral t o  a l ka l i ne ,  and there i s  a  r e l a t i v e l y
high oxygen saturat ion.  Marshes cha rac te r i s t i ca l l y  show zonal o r  mosaic
surface patterns o f  vegetat ion, comprised. of  unconsolidated grass and
sedge sods, f requent ly  interspersed w i th  channels o r  pools o f  open
water. Marshes (may be bordered by) per ipheral  bands o f  t rees and
shrubs, b u t  the  predominant vegetation consists o f  a  va r i e t y  o f
emergent non-woody p lants  such as rushes, sees, reedgrasses and sedges.
Where open water areas occur,  a  va r i e t y  o f  submerged and f l o a t i n g  aquat ic
plants f l o u r i s h .

obstruction -  -  any ob ject  o r  formation t h a t  may impede, b lock ,  o r  h inder
waterflow and/or f i s h  migrat ion.  Ty p e s  dist inguished are f a l l s ,

' cascades/chutes,  beaver dams, cu l ve r t s ,  v e l o c i t y  and o ther  ba r r i e rs .
Height (m) i s  mapped when ava i lab le ,  (see t e x t ) .  S e e  b a r r i e r.

overhang c losure -  -  t he  c losure over a stream created by understorey
vegetation w i th in  1 m o f  normal water surface. I t  i s  expressed as a
percentage o f  the channel area.

point sample -  - ' a ' s p o t  sample on a stream. T h e  po in t  may be defined i n  any
useful manner, such as a  very  shor t  reach (area v i s i b l e  a t  a road
crossing o r  he l icopter  landing s i t e ) ,  a  p a r t i c u l a r  bank channel o r  a
single bank ( f o r  water sample s i t e ,  beach se in ing,  e t c . ) .

point number -  ( P o i n t  o f  )  i s  a  non- r e p e t i t i v e  number w i th in  a  coded
watershed system. Numbers are  accessed i n  the  data f i l e  i n  combination
with the  system and reach number. P o i n t  numbers are  placed on the map
at the  p o i n t .

*pond -  a  body o f  s t i l l  wa te r,  smal ler  than a l ake .

pool con t ro l  % -  the  percentage o f  each f a c t o r  which cont ro ls  t he  occurrence
of pools i n  a  reach.

p ro f i l e  -  -  a  descr ip t ion  o f  the  longi tud ina l  p r o f i l e  o f  the  stream channel.
At a 1:50,000 scale,  i t  w i l l  be stepped ( s )  which i s  a  repet i tuous sequence
of slopes o r  forms (such as pool- r i f f l e ,  conf ined-unconf ined),  o r
regular ( r ) ,  which is ,a continuous o r  homogeneous p r o f i l e  (such as
a l l  r a p i d s ) .  A t  a 1:20,000 scale,  p r o f i l e  i s  assumed regu la r  and no t
mapped.



reach -  -  the  basic biophysical mapping u n i t  f o r  the  Aquatic Systems
Inventory. I t  i s  characterized by r e l a t i v e l y  homogeneous propert ies
which w i l l  va ry  according t o  the  scale o f  t he  survey. P r o p e r t i e s  a re
homogeneouswithinthareach and inc lude s lope,  channel and/or  b io log ica l
parameters. S e e  complex reach.

reach number -  -  i s  the  distance i n  km from the  system mouth t o  the  lower
reach boundary (see D i g i t i z i n g ) .  T h e  distance i s  corre lated w i th  map
and data f i l e  in fo rmat ion .  S e e  reach sequence number.

reach t a l l y  card -  -  a  t a l l y  o f  average values f o r  a reach i . e .  values
represent estimates o f  substrate composition and descr ipt ions o f  form,
p ro f i l e  and cross-sect ion e t c .  f o r  the  e n t i r e  reach. S e e  Table 2 .1 ,
text .

reach sequence number -  -  reaches are  numbered sequent ia l ly  upstream from
the mouth ( 1 ,  2 . . . n ) .  T h e s e  numbers a re  mapped a t  the upstream reach
boundary symbol. I t  i s  corre lated w i t h  data f i l e  in fo rmat ion .  S e e
reach number.

r i f f l e  -  -  a  shal low rap id  i n  a stream, where the  water surface i s  broken
into waves by obstruct ions whol ly  o r  p a r t i a l l y  submerged. A  r i f f l e
may be drowned ou t  a t  high water.

rooted width -  -  t he  width o f  the  stream channel between rooted vegetat ion
on e i t h e r  bank.

*shallow open water -  s h a l l o w  open water which i s  l o c a l l y  known as pond o r
slough, i s  r e l a t i v e l y  smal l ,  non- f l u v i a l  body o f  standing water occuping
a t r ans i t i ona l  s tage between lakes and marshes. I n  cont rast  t o  marshes,
these waters impar t  a charac te r i s t i c  open aspect, w i th  proport ionate ly
large expanses o f  permanent surface water t h a t  lack  emergent cover,
except f o r  r e l a t i v e l y  narrow zones ad jo in ing  shorel ines.

side channel -  -  a  channel connected t o  the  main stream a t  low and high
water. I t  i s  characterized by low v e l o c i t y  f lows.  S p a t i a l  frequency
is described as being N i l ,  low ( L ) ,  moderate (M) ,  o r  high (H) .

sink -  -  t he  po in t  a t  which a stream disappears i n t o  f l u v i a l  m a t e r i a l .

slope -  -  a )  Reach Slope
the length o f  reach div ided by  the  change i n  e levat ion between
the downstream and upstream ends o f  the reach. D e r i v e d  from
topographic maps, i t  i s  expressed t o  t he  nearest 0.1% between
0% and 3%, and t o  the  nearest 1% above 3%.

b) Po in t  Slope
the slope a t  a po in t  as read from a cl inometer t o  the nearest
0.5%.

slump -  -  ac t i ve  mass wasting o f  su r f i ca l  ma te r i a l  f rom banks o r  va l l ey
walls i n t o  stream channels. L e n g t h  o f  t he  slump i s  mapped and
d ig i t i zed  (see t e x t ) .



substrate -  -  t he  material  20-30 cm deep t h a t  comprises the  stream bed.
See substrate composition.

substrate compaction -  -  t he  r e l a t i v e  densi ty  o r  looseness o f  substrate
caused by sedimentation, minera l izat ion and/or imbr icat ion.  S e e
substrate.

Specif ic C las t i c  Terms Common C las t i c  Terms

b bouldery a blocky
k cobbly r rubbly
p pebbly g gravel ly
s
$
c

sandy
s i l t y
clayey

f fines

substrate composition -  -  three s ize  ranges a re  i den t i f i ed  a t  1:50,000 and
expressed as a  percentage o f  t o t a l  subst rate:

f ines ( F )  0 -2  mm
gravels ( 6 )  2-100 mm
rock (R) bedrock

A f o u r t h  category,  l a r g e r,  i s  computed as a  residual  and i s  mater ia l
larger than 100 mm but  no t  bedrock: L = 1 0 -F-G-R. A t  1:20,000 the  D90
diameter i s  added t o  the  reach symbol.

substrate s t a b i l i t y  -  f l o w i n g  wa te r  causes the  movement o f  the stream
substrate. A n  ind ica t ion  o f  the mob i l i t y  o f  the substrate i s  t he
presence o f :

braiding (B rd . )
bars (Bar)

islands ( I s )

- anastomosing stream f l ow,
- deposits o f  sand and gravel which are -

b u i l t  up and removed by stream f lows,
- dist inguished from bars by  being composed

of  consolidated o r  unconsolidated mater ial
and supporting wel l -establ ished vegetation.

*swamps -  -  a re  woody p lan t  dominated where standing t o  gent ly  f lowing
waters occur seasonally o r  p e r s i s t  f o r  long periods a t  the  surface.
Frequently there i s  an abundance ofpools and channels ind ica t ing
subsurface water f l ow.  T h e  substrate i s  usual ly  cont inua l ly  water-
logged. Wa t e r s  are  circumneutral t o  moderately acid i n  react ion ,  and
show l i t t l e  def ic iency i n  oxygen o r  i n  mineral nu t r i en t s .  T h e  substrate
consists o f  mixtures o f  transported mineral and organic sediments o r
peat deposited i n  s i t u .  The vegetation cover may cons is t  o f  coniferous
or deciduous t r ees ,  t a l l  shrubs, herbs and mosses. I n  some regions,
Sphagnum may be abundant.

texture -  -  t he  s i ze ,  roundness and so r t i ng  o f  pa r t i c les  i n  unconsolidated
c las t i c  sediments.

1. Descr ip t i ve  terminology



2. D e f i n i t i o n  o f  Common C las t i c  Terms.

Blocky: A n  accumulation o f  angular pa r t i c les  greater  than
256 mm i n  s i ze .

SIZE (mm)

ROUNDNESS

- I

mm 2 5 6  6 4

1 1 1•
2 . 0 6 2  . 0 0 3 9

1
6 4 ,
LAJr-s

(95!2=,

ROUNDED BOULDERY COBBLY PEBBLY
ROUND o r
ANGULAR

,

. SANDY SILTY  CLAYEY

COMMON

ROUNDED GRAVELLEY
FINES

ANGULAR BLOCKY RUBBLY •

Rubbly: A n  accumulation o f  angular pa r t i c les  w i t h  a s i ze
range o f  2-256 mm, bu t  may include i n t e r s t i t i a l
sand.

Gravelly: A n  accumulation o f  two o r  more. size ranges o f  rounded
par t ic les greater  than 2  mm b u t  may inc lude i n t e r -
s t i t i a l  sand.

Fines: A  mixture o f  s i l t  and c l a y ;  may a lso contain a minor-
f rac t ion  o f  f i n e  sand.

3. A p p l i c a t i o n  o f  the  Spec i f ic  and Common Terms i n  the  Textura l
Class i f icat ion o f  C las t i c  Sediments.

a. N o  more than two spec i f i c  and/or  common terms w i l l  be  used
together, e . g .  pebbly rubble o r  sandy cobble.

b. A  subordinate tex tu ra l  component w i l l  no t  general ly  be shown
i f  i t  const i tu tes l ess  than 25% o f . t he  t o t a l  volume o f  the
deposit.

thread -  -  a  l i n e  created by the d i rec t iona l  f l o w  o f  a stream w i th in  the  .
main channel(s).  I t  i s  c l ass i f i ed  as  s i ng le  ( s )  o r  mu l t ip le  (m).
See channel.

tota l  pool  % -  -  t he  amount o f  pool area i n  a reach expressed as a  percentage
of the  reach area. S e e  pool c o n t r o l .

t u rb i d i t y  -  the  c l a r i t y  o f • the  water as measured by the  depth t o  which the
bottom i s  s t i l l  v i s i b l e .

veloc i ty  -  -  the  t ime o f  r a t e  o f  motion; t h e  distance t rave l l ed  d iv ided by
the t ime taken t o  t rave l  t h a t  distance. O n  the  po in t  sample card i t  i s
the ch ip  o r  surface v e l o c i t y  unless a  current  meter i s  used. Method
of measurement should be noted.



v i s i b i l i t y  -  -  t he  distance (m) which a swimmer w i th  face mask can see
underwater.

watershed -  -  t he  area drained by a  pa r t i cu la r  stream o r  l ake .  I f  a
watershed boundary i s  mapped, t h e  watershed has a  code number and
associated informat ion i n  the  data f i l e .

- - - - -  Major watershed boundary e .g .  23  Pine River;  two d i g i t  watershed
code.

- S u b -watershed boundary e .g .  23-0400 Sukunka River ;  t r i b u t a r y  t o
Pine River.  ( S i x  d i g i t  watershed code).

Minor watershed boundary e .g .  23-0400=040 Burnt  River ;  t r i b u t a r y
to Sukunka. A l s o ,  23-0400-040-010 Brazion Creek; t r i b u t a r y  t o
Burnt River.  S e e  Appendix


