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HABITAT IMPROVEMENT AND OUTPLANTING POSSIBILITIES

-  UPPER BULKLEY /  MORICE SYSTEMS

T.PENDRAY
FOR DISCUSSION PURPOSES -  OCTOBER 1990

The NCD Habitat  Un i t ,  a long with coho biologists from the Science Branch.
have conducted a juveni le coho sampling program on the Upper Bulkley/Morice River
systems during the  month o f  August annually since 1987. D u r i n g  t h i s  t ime,  we
have g a i n e d  some f u r t h e r  understanding o f  coho  d i s t r i b u t i o n  a n d  h a b i t a t
u t i l i z a t i o n  i n  t h i s  area,  and some fee l ing  as t o  possible l i m i t i n g  factors f o r
freshwater coho production. I  thought i t  would be useful t o  f i r s t  present  some
background information o n  which t o  base discussion o f  enhancement o f  these
stocks.

BACKGROUND

The Upper Bulkley River  system above Houston has about 50 km o f  very low
gradient habitat  below an obstruction known as Bulkley Fa l ls .  I n  addition, there
is f u r t h e r  habi tat  avai lable  i n  the lower ends o f  numerous t r ibutar ies  including
Buck Creek,  A i t k e n  Creek, McQuarrie Creek, Byman Creek, R i c h f i e l d  Creek,  and
Ai lport  Creek. T h e r e  a re  a l s o  qu i te  extensive backchannel areas i n  o l d  r e l i c
channels and oxbows -  many o f  which have been c u t  o f f  by  highway and ra i lway
construction. H i s t o r i c a l l y ,  coho were also recorded above Bulkley Fa l ls  and up
into t h e  Maxan system where they  have been observed spawning above Maxan Lake.
This area  has an addit ional  2 5  km of  low gradient mainstem habi tat  (below Maxan
Lake), severa l  accessible t r i b u t a r i e s ,  and two f a i r l y  sizable lakes -  Maxan and
Bulkley.

Historical  escapement estimates f o r  the  e n t i r e  system ( including Buck and
Maxan Creeks) have ranged as high as 7500 i n  the 1950's (average "2850 f o r  1950's
and 1960 's) .  Coho  were f i r s t  recorded i n  Maxan Creek i n  1965 ( t h e  f i r s t  year  o f
record) and were recorded f a i r l y  consistently (maximum escapement estimate -  500)
unt i l  1972.  N o  adul t  coho have been recorded i n  Maxan since 1972. D u r i n g  our
sampling program, we have d i rected  some sampling e f f o r t  each year  t o  the  area
above t h e  f a l l s  -  p a r t i c u l a r l y  i n  Maxan Creek -  but  have not  captured any coho
juveniles.  Coho  no longer seem t o  get above the f a l l s .  Chinook,  however, which
migrate i n t o  the stream e a r l i e r  in  the summer when water levels  are usually high,
do seem t o  ascend the  f a l l s  i n  good numbers, and juveni les  have been found i n
Maxan Creek each year o f  our sampling program.

Both a d u l t  a n d  j u v e n i l e  coho d i s t r i b u t i o n  seems t o  b e  a  funct ion  o f
streamflow l e v e l s  and the  presence o f  beaverdams wi th in  the  system. E x t e n s i v e
beaverdams are  common on both the mainstem Bulkley River and on the t r i b u t a r i e s
and streamflows a r e  o f ten  very  low during the l a t e  summer and e a r l y  f a l l  ( l a t e
August/September) when coho adul ts  are  enter ing the system. U s u a l l y ,  r a i n s  i n
September and October br ing  water leve ls  up somewhat and enable adults  t o  pass
upstream a t  l e a s t  as  f a r  as t h e  f a l l s .  However,  i n  years when beaverdams a r e
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par t icu lar ly  extensive and/or the  water levels remain low u n t i l  l a t e  October or
November (eg.  1989) ,  coho distr ibut ion may be rest r ic ted  t o  the lower port ion of
the r i v e r  -  thereby d r a s t i c a l l y  reducing the potent ia l  production of  the system.
The best d istr ibut ions (and juveni le  rearing conditions) occur during unusually
wet, coo l  summers.

Coho rearing area i s  also negatively affected by low streamflows. I n  years
when summer streamflows are  re la t i ve ly  high, the t r ibu tar ies  of  the Upper Bulkley
appear t o  be very heavi ly  u t i l i z e d  by juveni le coho, w i th  rear ing densities much
higher t h a n  t h e  mainstem. H o w e v e r ,  i n  many years  t h e s e  t r i b u t a r i e s  f l o w
intermit tent ly  (a lso resu l t ing  i n  low DO problems) o r  dry  altogether.  L o w  flows
also a f fec t  the rear ing qua l i ty  i n  the mainstem, by dropping the water t o  a point
where cutbank and rootwad habi ta t  -  which provide cover f o r  rear ing juveniles -
is no longer funct ional .  I n  low flows, cover f o r  rear ing  juveniles i s  actual ly
very scarce throughout much o f  the Upper Bulkley mainstem. D u r i n g  our sampling,
the best  coho densi t ies  i n  the  mainstem have been found a t  r i p -rap s i t e s  ( i e .
those w i t h  a r t i f i c i a l  c o v e r ) .  I n  genera l ,  however,  a t  r e c e n t  ( i e .  l o w )
escapement leve ls ,  t h e  amount o f  rearing habitat i s  not a  l i m i t i n g  factor  unless
streamflows a r e  extremely low and d ist r ibut ion o f  f i s h  i s  res t r i c ted .

In summary, i t  appears t h a t  the extent o f  adul t  coho d is t r ibut ion  and the
level o f  juveni le  coho survival  i s  l i k e l y  d i rec t ly  re la ted  t o  l a t e  summer /  f a l l
streamflow levels  (and probably to  a  lesser extent winter  streamflows). A  large
portion o f  t h e  watershed which was u t i l i z e d  h i s t o r i c a l l y  ( i e .  t h e  e n t i r e  area
above Bulkley F a l l s )  appears t o  no longer be u t i l i z e d  by coho.

The s i tuat ion  i n  the  Morice River system i s  s im i la r  -  the  main dif ference
being t h a t  the Morice i s  a  much larger  r i v e r  with a  very l a rge ,  co ld  lake which
greatly moderates streamflow and temperature f luctuat ions.  T h e  mainstem and the
extensive network o f  sidechannels i n  the  middle reaches o f  the  Morice provide
diverse rear ing habitat  during almost a l l  f low leve ls .  Mainstem coho production
is therefore  probably r e l a t i v e l y  stable (when compared t o  t o t a l  production from
the system).

Spawner escapements t o  the  mainstem r i v e r  have been estimated as high as
15000, w i t h  an average i n  the  50 's  and 60 's  o f  about 4800. A l c a n  tower counts
ranged from 700 -  6000 from 1956 -1970 and averaged -3000.  C o h o  spawners have
also been recorded from a number of  t r ibutar ies  including Gosnell/Thautil  Creeks,
Owen Creek, McBride Creek, Lamprey Creek, and Houston Tommy Creek. Escapement
records e x i s t  f o r  Gosnell ( 5 0 ' s  and 60 's  average -  "2000) ,  T h a u t i l  ( "275 ) ,  and
Owen ( "250 ) .

The survey work done during the Alcan studies ( i n  t h e  1970's)  indicated
that t r i b u t a r i e s  such as Gosnell Creek, McBride Creek, Houston Tommy Creek, and
Owen Creek were very  important coho rear ing areas -  i n  some years a t  l e a s t ,
accounting f o r  much o f  t h e  coho production from t h e  system. T h i s  work a lso
indicated t h a t  during low f l o w  years a d u l t  access t o  some o f  t h e  t r i b u t a r i e s
could be res t r i c ted ,  thus  leading t o  a  great ly  reduced d is t r ibu t ion  o f  rear ing
f ish.  T h e  Alcan work documented h igh  densi t ies  o f  r e a r i n g  coho throughout
McBride Creek and i n t o  McBride Lake and also documented juven i le  coho presence
in Owen Creek as f a r  upstream as Owen Lake. D u r i n g  our  sampling program, we
have found only very  low numbers o f  juveni les i n  upper McBride Creek and have
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found no coho juveni les i n  Owen Creek, except  i n  t h e  lower 1  -  2  km.  We f e e l
that spawning has l i k e l  n o t  occurred i n  these systems i n  the past few years and

, that  most n u l l )  o f  the  juveni les found i n  these systems have originated
in the  mainitek-(or  i n  other t r i b s  t o  Morice Lake) and migrated upstream t o  the
rearing areas.  I t  appears t h a t  these t r i b u t a r i e s  a r e  now only  u t i l i z e d  f o r
spawning during years w i th  high f a l l  streamflows (and perhaps only when coupled
with good escapements) and therefore i n m o s t  years the avai lable  rearing habitat
is e i t h e r  poorly u t i l i z e d  o r  not  u t i l i z e d  a t  a l l .

Another character ist ic  of  juvenile coho l i f e  history along the Morice River
mainstem i s  the  movement o f  f i s h  from the mainstem i n t o  small  t r i b u t a r i e s ,  and
par t icu lar ly  ponds and sloughs, during the spring.  T h i s  migration seems t o  be
in response t o  high f lows d u r i n g  spring f reshet  and t h e  a t t r a c t i o n  o f  warmer
water i n  the  offchannel areas.  I f  the  water leve ls  i n  these areas a re  stable ,
coho juveni les  appear t o  remain i n  these very productive areas over the  res t  o f
the year  t o  emerge as smolts i n  the  spring. I n  low-water years,  however, many
of these o f f -channel areas dry  up or  lose t h e i r  connection t o  the main channel,
stranding f i s h  i n  summer and f a l l  and l i k e l y  causing winter  k i l l s .  A c c e s s  t o
ponds i s  a lso  frequent ly  blocked by beaver dams.

Low f l o w s  a r e  t h e r e f o r e  a l s o  a n  important  l i m i t i n g  f a c t o r  f o r  coho
production i n  the Morice system -  tending to  r e s t r i c t  the  d is t r ibut ion  of  adults
to t h e  mainstem and l a r g e r  t r i b s  and also t o  reduce t h e  surv iva l  o f  juveni les.
I t  i s  n o t  h a r d  t o  imagine  t h a t  t h i s  a r e a  c o u l d  b e  prone t o  v e r y  g r e a t
fluctuations i n  coho product ion -  w i t h  ' b o o n '  y e a r s  r e s u l t i n g  f r o m  good
escapements coupled with ideal  f a l l  streamflows ( i e .  high water),  al lowing access
to a l l  t h e  t r i b u t a r i e s  and enabl ing f u l l  u t i l i z a t i o n  o f  t h e  rea r ing  habi ta t .
S imi lar ly,  i f  very low escapements coincided with low f a l l  streamflows and poor
rearing conditions t h e  fo l lowing year,  extremely poor production would resu l t .

HABITAT ENHANCEMENT/RESTORATION POSSIBILITIES

Several f a i r l y  smal l  h a b i t a t  projects have been suggested f o r  t h e  Upper
Bulkley and Morice systems, some o f  which we ant ic ipate  w i l l  be undertaken next
F/Y. T h e s e  include t h e  fol lowing:-

1) Improvement o f  passage a t  Bulkley Palls.  Passage could be improved with some
r e l a t i v e l y  minor work t o  d i v e r t  a  larger  port ion o f  the  f low around the f a l l s .
I f  escapements to  the  Upper Bulkley improve, coho may push up past the f a l l s  by
themselves -  a t  least  i n  years with high water. T h e r e  are also some coho f r y  now
outplanted above the f a l l s .  T h i s  work w i l l  also improve the passage f o r  chinook.
I t  i s  proposed f o r  t h e  RRU t o  undertake next  f i s c a l  y e a r .

2) Improvement o f  e x i s t i n g  o f f -channel rear ing  areas along the  Morice River.
Several ponds and slough areas which currently dry up during low water are being
investigated f o r  poss ib le  excavation t o  capture  groundwater and c r e a t e  more
stable pond areas. T h i s  work has been proposed f o r  t h e  RRU t o  undertake next
year, pending fur ther  f e a s i b i l i t y  study.

3) Improvement o f  passage a t  a bridge/culvert  a t  mouth o f  Owen Creek. W h i l e  not
a complete bar r ie r,  t h i s  structure inh ib i ts  passage -  pa r t i cu la r l y  a t  low flows.
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This has a lso  been proposed f o r  next year.

4) I n c l u s i o n  o f  a  coho rearing/spawning s t ruc ture  i n  conjunction w i t h  t h e
proposed Nanika Sockeye channel. S t a b l e  rear ing areas a re  a t  a  premium i n  t h i s
area, some sor t  o f  r e a r i n g  pond structure could be incorporated i n t o  the design
of the  channel -  perhaps wi th  input from the RRU. T h i s  has been suggested to  J .
Wild who has promised t o  fo l low t h i s  up. Surveys  a r e  planned f o r  t h i s  channel
this f a l l ,  w i t h  work t o  begin next F / Y.

5) W a t e r  storage a t  Maxan and Bulkley Lakes. I t  has been suggested t h a t  i t
might be possible t o  store water i n  Maxan and/or Bulkley Lakes for  release to  the
Upper Bulkley during low flows. P re l im inary  assessment indicates that  the amount
of water  which could  b e  stored would l i k e l y  be f a i r l y  l i m i t e d ,  b u t  might b e
suf f ic ient  t o  provide short-term releases during the coho adult  migration period.
These f l o w  supplements might  b e  s u f f i c i e n t  t o  a l l o w  coho t o  d i s t r i b u t e  more
completely throughout t h e  system: F u r t h e r  f e a s i b i l t y  work i s  required.  [ N B .
Distr ibut ion o f  adul ts  might a lso be accomplished by simply trucking f i s h  from
the counting fence upstream t o  spawning areas during extreme low water periods.]

6) Deve lopment  o f  t h e  McQuarrie Creek groundwater a r e a .  T h e  o n l y  obvious
groundwater a r e a  i n  t h e  Upper Bulkley i s  near  t h e  mouth o f  McQuarrie Creek.
Groundwater issues from a series of  springs and ponds i n  the area and flows along
the edge o f  t h e  highway f o r  approx 2  km. T h i s  area stays i c e - f ree  a l l  w in te r.
Unfortunately, p r e l i m i n a r y  invest igat ions show l o w  DO's i n  t h e  groundwater,
making t h e  area questionable f o r  development o f  spawning s i t e s .  T h e  area  may
s t i l l  have value as  an  outplanting s i t e  and overwintering area.

7) R e c o n n e c t i o n  o f  pond a n d  slough h a b i t a t  c u t  o f f  b y  highway and  r a i l
construction along the Upper Bulkley.  T h e r e  are probably some areas where t h i s
would b e  poss ib le ,  b u t  i t  i s  considered t h a t  r e a r i n g  a r e a  i s  n o t  c u r r e n t l y
l imi t ing .  T h e s e  may be  investigated fur ther  when coho numbers have improved.

Other la rger -sca le  projects such as groundwater channel development may be
possible along the Morice, and fur ther  investigations a re  warranted t o  i d e n t i f y
whether po ten t ia l  s i t e s  e x i s t .

OUTPLANTING STRATEGIES

17

The Upper Bulkley and Morice systems both have extensive areas of  excel lent
coho h a b i t a t  which i s  cur ren t ly  e i ther  very poorly u t i l i z e d  o r  not  u t i l i z e d  a t
a l l  due t o  l a c k  o f  a d u l t  access. O u t p l a n t i n g  t o  these  areas could be  a  very
cost-ef fect ive st rategy to  improve production. Another  argument  for  o u t p l a n t i n g '
coho f r y  i s  t h a t  a _ f a i r l y  large  percentage of  the w i ld  smolts  from t h i s  area areH,:--
21--UitliTwhfch means t h a t  f r y  from a  very _successful brood year when outplanted
would l i k e l y  produce two successive years o f  s t rong re turns .  A n  ApproOriate

\Vi - t rntegymteht  be  t o  t a k e  a  l a rge  pumber off_ coho e g g s _ O r i n g y e a r s  o f  strong-----
/Lreturns„when brOOd—itock i s  easy t o  get  and do some extensive f r y  outplants.

years when r e t u r n s  a r e  poor (and  brood stock  i s  h a r d  t o  g e t ) ; -perhaps a
I s m a l l e r  number should be taken and most coho hatchery-reared._

In t h e  Upper B u l k l e y  system, t h e  most obvious a r e a  t o  l o o k  a t  f o r
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outplanting i s  t h e  a r e a  upstream from Bulkley F a l l s ,  which appears t o  b e  no
longer u t i l i z e d  b y  coho.  W i t h i n  t h i s  a r e a ,  Maxan Creek  and t h e  s m a l l e r
t r ibutar ies  such a s  Crow Creek and Foxy Creek a r e  probably b e s t  su i ted  f o r
outplanting, due to cooler summer water temperatures. T h e  mainstem Upper Bulkley
below Bulkley Lake tends t o  get  very warm during mid-summer (temperatures i n  the
mid-twenties have been noted) ,  a n d  so  i s  l e s s  favourable.  M a x a n  Creek has
approximately 13 km of  sui table  habitat  below Maxan Lake, Crow Creek has a t  l eas t
5 km o f  su i tab le  h a b i t a t ,  and the  lower 3  km o f  Foxy Creek a re  su i tab le .  T h e
in le t  t o  Maxan Lake appears (on the map) t o  have a  la rge  amount o f  low gradient
habitat  and may also be sui table .  T h e  lakes themselves might also be considered
for o u t p l a n t s ,  a l though  competi t ion w i t h  o t h e r  spec ies  may b e  a  problem.
Approximately 50,000 coho f r y  ( i n  t o t a l )  were outplanted t o  Foxy Creek, Crow
Creek, and the Upper Bulkley mainstem t h i s  year.

In t h e  Morice system, Owen Creek and McBride Creek both have exce l len t
access and abundant low gradient  coho hab i ta t .  T h e  upper " 8  km o f  Owen Creek_
have been been barren o f  coho i n  recent years. T h e r e  are  extensive pond areas i n  the
middle reaches o f  Owen Creek which should support very large numbers o f  rear ing

,coho. M c B r i d e  Creek has approximately 8  km o f  hab i ta t  below the lake  and a lso
,has extensive beaver pond areas..  Owen and McBride Lakes might also be used_ for
rearing coho, although there  may be problems wi th  competition. ,

Some of  the ponds and sloughs along the Morice mainstem seem to be u t i l i z e d
sporadically due t o  f l u c t u a t i n g  water  l e v e l s  and occasional access problems.
These areas might a lso  be considered f o r  outplant ing.  I n  a l l  cases, a  spr ing
survey should be_done_nf_potential outplant ing areas t o  confirm t   e y  a v e
not—been adequately seeded by w i ld  f i s h .  (  - 1 - - - 7 /  p  7  11(

There are  undoubtedly other outplanting p o s s i b i l i t i e s  i n  areas o f  poorer
access i n  the Morice system, such as upper Gosnell Creek, Shea Creek/Shea Lake,
Chisholm Lake, e t c .

\ 1,1 r, .  11
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