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 BACKGROUND 
 
The Cowichan Lake Weir was constructed by BC Forest Products in 1957 to provide summer 
storage in the lake to allow the Crofton Pulp Mill (now operated by Catalyst Paper) to withdraw 
water from the Lower Cowichan River.  An adult fish way was added to the south side of the 
weir a few years later however no provision was made for fry that would normally migrate from 
the river into the lake.  When the weir is activated and gates are raised to store water, migration 
into the lake is blocked once the lake reaches the weir sill and flow is discharged only via the 
weir gates. When the weir is not operational in the high discharge winter and spring months, all 
fish can easily swim into the lake because there is no elevation difference between the Upper 
Cowichan River and Cowichan Lake.  In the late 1970’s and early 1980’s, it became evident that 
coho fry concentrations observed immediately downstream of the weir were having difficulty 
gaining access  to the lake (De Leuuw, pers. comm.).   From early May through July, very large 
numbers of coho fry could be seen holding below the adult fish way.  In June of 1982, a dense 
school of coho 3 m wide by 20 m long was observed in this location. 
 
After several efforts to assess and modify the adult fish way beginning in 1987, DFO eventually 
installed a fry fish way within the adult fish way structure (1995).  Aside from some initial 
observations that indicated fish were using the structure and periodic checks to see if fish were 
still backing up below the adult fish way (only small schools of generally less than one thousand 
were seen and they did not persist for long), no comprehensive assessment of juvenile 
salmonid passage through the weir has ever been undertaken.  Given the possibility that the 
weir may be raised in the future, it was evident that an assessment of the effectiveness of the 
fry fish way was required along with an assessment of other possible routes through the weir. In 
May 2005, the Cowichan Lake Salmonid Enhancement Society was contracted by DFO with 
support from the Pacific Salmon Commission to monitor the adult and fry fish ways and assess 
juvenile salmonid migration issues and opportunities through and over the weir. 
The Cowichan Lake weir has five sections: 
 

1. A fish way on the south side abutment. The 9 m long by 2.5 m wide structure has the fry 
fish way mounted on the inside of its north wall 

2. The four (4) control gate portion. This portion of the weir is 30 m wide including the fish 
way 

3. The island section between the north and south sections. The island is 57 m wide. 
4. The north section of the weir which has seven spill slots. This section is 55 m wide 

(including the boat lock). 
5. A boat lock on the North side abutment - Total weir width of 142 m. 

 
When the weir is on control, the live storage head is approximately 1 m.  
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Figure 1; Plan view of the South portion of the Cowichan Weir and provides details of the above 
noted Sections 1, 2, and 3 - (Also see the Fishway Drawings in the Appendices). 
 

 
Photo 1: South portion of the weir which includes the control gates and the fish way which is 

located on the extreme south. Most of the 57 m wide island is in the photo. 

 4



 
Photo 2: The north portion of the weir. The Island is on the left. The north section with its 7 slots 

for adult passage is in the right centre. The boat lock is on the far right. 
 
Funding for this fry migration assessment study was provided by Fisheries and Oceans Canada 
(DFO) via the Pacific Salmon Commission’s Southern Fund.  Catalyst Paper provided 
tremendous co-operation and engineering support along with the electrical installation work and 
power to operate the underwater cameras. 
 

METHODS 

THE ADULT AND FRY FISHWAYS 
 
Two submersible cameras with lights mounted nearby were installed near the exits of both the 
adult and fry fish ways and a continuous record of fish movement at these locations was 
provided. The cameras were installed May 25, 2005 but recording did not get under way on the 
fry way until June 1 and continuous recording on the adult way did not begin until June 10.Three 
different recording units were utilized. 
 

1. A Digimux digital recorder that allowed both time lapse and motion event recording. 
Unfortunately, it lasted only one day – June 1 when 12 coho fry moved through the fry 
fish way at 15:12:00. 

2. A Silent Witness digital recorder that allowed both time lapse and motion event replays. 
It was utilized from June 16 to June 29 when it was removed for use at Sakinaw Lake. 

3. A non-digital VHS Tape time lapse recorder operated from June 29 to August 25. 
 
The Digimux and Silent Witness motion events were individually reviewed to determine the 
number of valid events, that is, the number of fish that passed out of the fish ways as opposed 
to non – valid motion events such as drifting debris or fish that were simply feeding in front of 
the camera but had not come through the fish ways.  The VHS videos were reviewed in the 
following ways: 
 

1. When fish numbers were relatively low, the entire tapes were replayed at high speed to 
catch the motion events.  When one was spotted, it was reviewed to determine its 
validity. This method was always used with the adult camera. 
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2. When fish numbers were high, only five minutes per hour were reviewed between dusk 
and dawn.  Very few fish moved in the daylight hours, but every three days, the entire 
24 hours were reviewed to determine the daytime numbers which ranged between 0 
and 15 fry. The five minute periods were chosen at random.  

Fish were recorded by species. Both coho and trout fry were able to use the fry way as well as 
sticklebacks later in the summer.  Coho fry, trout juveniles and adult trout used the concrete 
adult way along with an occasional trout fry. Water temperature and lake level were also 
recorded. 
 
All water velocities were measured with a Swoffer Current Meter (Model 2100). 
 
The adult fishway was observed to have high turbulence and dangerous boil conditions that 
would be dangerous for swimmers.  These conditions were caused as a result of retrofitted 
metal baffle plates secured midway up the adult vertical slot entrances to each chamber that 
were installed at the time of the fry fishway.  A review of the turbulence caused by the baffles 
was undertaken by DFO’s R. Doucet, P. Eng. who recommended their removal which was done 
in lower water conditions in early September, 2005, by technicians of Catalyst Paper. 

THE ISLAND 
 
For a considerable portion of the study (May 1 to August 1), water flowed over the concrete sill 
bisecting the island,  passed through several small channels and discharged below into the pool 
below the weir allowing juvenile salmonids to enter the lake via this route for  part of the time.  
During this period, the island was inspected periodically for fish presence in the island channels 
and to assess their suitability for juvenile migration into the lake. 

THE NORTH SECTION OF THE WEIR 
 
Regular weekly snorkel/boat surveys were undertaken to assess the possibility of passage 
through the weir.  All sections along the downstream face of the weir and along the river riparian 
margins were assessed for juvenile salmonid numbers and movement. 
 

RESULTS  

THE OPERATION OF THE WEIR IN 2005 
 
Cowichan Lake levels and river flows are profiled in Figures 2 and 3.  
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Figure 2: Cowichan lake levels early January and late October, 2005 
 
 

 
 
Figure 3: Cowichan River discharge at the weir between early January and late October, 2005. 
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THE FRY FISHWAY 
 
A total of 8475 coho fry, 67 trout, and 169 sticklebacks used the fry fish way between June 16 
and August 25 (Table 1). 
 
Table 1: Fish Passage Through the Fry Fish Way Between June 16 and August 25 
 

Date 
Lake 
level Temp.  

Coho 
Fry 

Trout 
Fry TSB 

16-Jun 162.48 16 80   
17-Jun 162.49 15 53   
18-Jun 162.49 15 64   
19-Jun 162.47 16.5 115   
20-Jun 162.47 17 136   
21-Jun 162.47 17 53 9  
22-Jun 162.46 17 215 3  
23-Jun 162.46 17.5 198 8  
24-Jun 162.46 17.2 238   
25-Jun 162.45 17.8 148   
26-Jun 162.45 17.5 471 2  
27-Jun 162.43 17.2 440   
28-Jun 162.43 17.5 373 2  
29-Jun 162.43 18 432   
30-Jun 162.43 19.8 234   

1-Jul 162.41 18 74 3  
2-Jul 162.4 19.5 38 1  
3-Jul 162.4 19.5 43   
4-Jul 162.4 19 53 4  
5-Jul 162.39 18 27 1  
6-Jul 162.4 18 29   
7-Jul 162.4 18.5 30   
8-Jul 162.43 19 28   
9-Jul 162.46 18.5 24   

10-Jul 162.45 19 22   
11-Jul 162.46 19 29   
12-Jul 162.47 19 31   
13-Jul 162.46 20 38 4  
14-Jul 162.46 20 28 4  
15-Jul 162.46 18 21   
16-Jul 162.45 20 22   
17-Jul 162.45 20 22   
18-Jul 162.44 20 10   
19-Jul 162.44 19 7   
20-Jul 162.44 20 9   
21-Jul 162.44 20.2 5   
22-Jul 162.41 20.4 10   
23-Jul 162.42 21 7 1  
24-Jul 162.42 21.2 2   
25-Jul 162.39 21.2 9 4  
26-Jul 162.39 21 28 15  
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27-Jul 162.38 21.9 12 1  
28-Jul 162.36 21 18   
29-Jul 162.36 22 24   
30-Jul 162.36 22.8 34   
31-Jul 162.36 23 NG   
1-Aug 162.36 24 NG   
2-Aug 162.36 22 750   
3-Aug 162.34 21.5 12   
4-Aug 162.33 22 13   
5-Aug 162.32 23 20   
6-Aug 162.31 23 64 2 13
7-Aug 162.3 23 80  9
8-Aug 162.29 23 187  4
9-Aug 162.29 23 137  4

10-Aug 162.28 22.5 157  7
11-Aug 162.27 23 191   
12-Aug 162.25 23 510 3 92
13-Aug 162.24 23 244   
14-Aug 162.25 23 310  1
15-Aug 162.22 23 326   
16-Aug 162.22 23 271   
17-Aug 162.21 22.5 392  4
18-Aug 162.22 22.9 176   
19-Aug 162.21 23 75  7
20-Aug 162.2 23 152  13
21-Aug 162.19 22 84  4
22-Aug 162.18 22 101  6
23-Aug 162.16 22 92  5

24-Aug 162.15 21.5 122   
25-Aug 

 162.14 21 25   
     

Totals   8475 67 169
      

 
Sustained fry migration was strongest from the third week in June until early July and later 
between August 8 and 24.  Surprisingly, the largest single migration movement was on August 2 
during a “slow” period (Figure 1). 
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Figure 4: Trends in Fish Movement, Temperature and Lake Level During June, July and 
August at the Fry Fish Way at the Cowichan Lake Weir. 
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There was no obvious trend or correlation between coho fry movement through the fish ways 
and lake level or temperature but there were two significant migration periods: an early mid to 
late June period and a later early to mid August period.  The two migration periods probably 
reflect fry emergence and upstream migration patterns in the Upper Cowichan River rather than 
factors associated with temperature, lake level, or Cowichan River discharge. However, there is 
also an August 2 spike in movement (the largest one day movement during the project) that 
seems to be clearly associated with a temperature rise.  
 

THE ADULT FISH WAY 
The adult fish way camera was installed with the hope of recording the movement of early run 
chinook salmon that are known to migrate into Cowichan Lake in late May and June.  A small 
school of these fish moved into the Big (Hatchery) Pool 1 km below the weir on June 24 but 
none were observed to migrate into the lake via the adult fish way camera.  A number of 
juvenile coho and trout did migrate through the adult fishway: 399 coho fry, 2 trout fry, 12 trout 
parr and 4 trout adults passed through the fish way between July 10 and August 25 (see Table 
2). 
 
Table 2: Juvenile Salmonid Passage Through the Adult Fish Way Between July 10 and 
August 25 
 
Adult Fish Way Report    
      

Date 
Coho 
Fry 

Trout 
Fry 

Trout 
Parr Trout Adults 

10-Jul 7 2 0 0  
11-Jul 5 1 0 0  
12-Jul 0 0 0 0  
13-Jul 11 1 0 0  
14-Jul 0 0 0 0  
15-Jul 0 0 0 0  
16-Jul 1 1 0 0  
17-Jul 0 0 0 0  
18-Jul 0 0 0 0  
19-Jul 1 0 1 0  
20-Jul 1 0 0 1  
21-Jul 10 0 0 0  
22-Jul 4 0 0 0  
23-Jul 3 0 0 0  
24-Jul 2 0 2 0  
25-Jul 2 0 0 0  
26-Jul 5 0 0 1  
27-Jul 0 0 0 0  
28-Jul 5 0 1 0  
29-Jul 58 0 2 2  
30-Jul 5 0 0 0  
31-Jul 20 1 0 0  
1-Aug 15 0 0 0  
2-Aug 11 0 0 0  
3-Aug 11 0 0 0  
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4-Aug 5 0 0 0  
5-Aug 5 0 0 0  
6-Aug 4 0 0 0  
7-Aug 4 1 0 0  
8-Aug 17 0 0 0  
9-Aug 4 0 1 0  

10-Aug 19 0 3 0  
11-Aug 5 0 1 0  
12-Aug 1 0 0 0  
13-Aug 12 0 0 0  
14-Aug 13 0 0 0  
15-Aug 8 0 0 0  
16-Aug 53 0 0 0  
17-Aug 18 0 0 0  
18-Aug 14 0 0 0  
19-Aug 7 0 0 0  
20-Aug 3 0 0 0  
21-Aug 5 0 1 0  
22-Aug 10 0 0 0  
23-Aug 7 0 0 0  
24-Aug 3 0 0 0  
25-Aug 5 0 0 0  

Totals 399 7 12 4  
 
The two periods of fry movement are believed to reflect coho fry emergence from the Upper 
Cowichan nursery areas rather than temperature or river discharge/lake level. 
 
 
Figure 5: Fish Passage Through the Adult Fish Way in July and August 
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THE ISLAND 
 
Lake discharge flowed over the concrete weir sill that bisects the island from the beginning of 
the project to August 1.  The largest proportion of the discharge spills on either side of the island 
making it inaccessible to fry migration because of steep gradient and relatively high velocities.  
However, one low velocity channel flows the length of the island when the lake level is above 
162.65 m.  This channel discharges on the south side of the island and is easily accessible for 
fry migration when the lake is above 162.65 which was from May 20 to June 3.  Fry can also 
access the adult fish way when the lake is higher than 162.65 m. Water flowed over the top of 
the fishway baffles at a velocity of approximately 0.3 m/sec during that period.  There was also a 
temporary, eroded spill channel on the south side of the adult fish way that fry could utilize for 
lake access that was 2.5 m wide and 8.5 m long.  It flowed at lake levels above 162.55 m.  
Numerous coho fry and trout were observed passing through it between May 5 and June 8 
when it dewatered and was subsequently filled by Catalyst Paper as part of their regular 
maintenance repairs.  
 
An estimate of the amount of discharge flowing over the Island in the main channel was made 
on May 13 and is likely close to its mean discharge for the May to July period. The flow estimate 
was 213 l./sec. which is far more than necessary for juvenile passage if the flow was 
concentrated in a single channel.  It is estimated that only 25 l./sec would be required to pass 
juveniles through the Island if flow could be restricted to one channel. 
 
The earliest trout spawning in the Upper Cowichan River and the local tributaries is late October 
- November for cutthroat trout in the tributaries (Beadnell, Oliver and Tiny Creeks) and mid – 
January in the upper Cowichan River for rainbow trout.  Emergent trout fry in the Upper 
Cowichan River margins were first observed on May 28 in 2005. 

THE NORTH SIDE OF THE WEIR 
 
The upper river downstream of the north side of the weir and the island were monitored to 
assess and compare numbers of salmonids moving over the weir or through the fishway. 
 
Table 3: Fish Observations and Field Notes in the Immediate Vicinity of the Weir 
 

Date Observations & Notes 
June 14 B. D. Tutty, DFO Biologist, and I took a 13’ whaler through the boat lock and 

back. Fish finder indicated fish (or bubbles) in the lock but we could only see 
sticklebacks through the bathyscope. There was large school (500 plus) of 
coho fry on the SE corner of the Island near the Nuphar beds, about 50 on the 
north side of the Island and some 500 – 700 below Ken Coulombe’s wharf. 
There were none just below the lock.  

June 15 Brian and I motor by boat downstream to the Hazel Beech property and back. 
Several thousand coho fry along north side of river from Coulombe’s to the 
entrance to Coho Lagoon. No fish upstream from Ken’s to boat lock. Velocity 
high in that area. Perhaps 3000 fry off the end of the Island and several 
hundred along the south side of the river to the little beach in Saywell Park 
some 100 m below the fish way outfall. We also saw thousands of coho fry 
along the north margin of the Big Pool especially near the Elodea bed above 
Pimlott’s. We saw several Chinook salmon spawning dunes that I wasn’t 
aware of: 2 on the south side of the river about 50 m below the fish way and 
two more on the north side of the river in Central Park. 

June 23 Guy Hartshorne reports early run chinooks have entered the Big Pool and are 
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(Early 
Run 
Chinook) 

rolling in the evenings in about mid – channel opposite his place. He says 
there are at least 3 with one quite large – 20 pounds plus.  DFO observers B. 
D. Tutty and S. Baillie snorkel downstream from Central Park to just above 
Cabin Pool but don’t see any springs – one large chinook head was observed 
but it could be a discard. MOE staff snorkeled form Palmer’s to Sandy Pool 
July 27 and only saw one spring. I snorkel Big Pool several times July – 
August but see nothing. The place where they are holding is over 10 m deep 
and, at best, you can see down 4 – 5 m from the surface. 

July 2 Snorkeled in front of the south side of the weir and along the south side of the 
island and examined the Island’s channel network. No fry are holding below 
the fish way or in front of the main access channel on the Island. Numerous 
coho fry off E end of Island around and in Nuphar. 

July 17 Snorkeled in front of fishway then over to Island and around it then down 
south bank of river. Still too much turbulence below north weir to see much. 
Just 10 coho fry (more like parr now as they average 58 mm). Huge school of 
several thousand holding on south side of Island but none at the outlet of the 
Island’s main access channel. They start near the bottom third of the Island 
and wrap well around the east end into the Nuphar.  On the S bank, there were 
about 400 under the willow – red osier roots for 100 plus m below the fish 
way. About 18 20 – 30 cm trout below weir apron. 

July 21 2 – 6 coho fry per linear metre of shore near Beaver Creek fan riparian 
overhang. 8 – 12 trout parr and several 20 – 25 cm trout off weir apron. No 
coho at fish way outlet. 

July 27 About a dozen coho parr and 2 25 cm rainbows are holding off fish way outlet 
and there is a school of about 500 coho mixed with sticklebacks just off the 
Island’s south spill channel. The main spill channels on the Island’s ends are 
still flowing (not the channel that fish use to cross the Island). The Lily Pad 
School was not in its usual place on the south east end of the Island. 
Snorkeled over to the north side of the weir. There is an uncountable wall of 
coho and sticklebacks along the face and they cannot go anywhere from there 
except around the corner of the Island, across the south channel and into the 
fish way. 

July 30 Snorkeled both sides of weir and around Island. There are at least 1000 coho 
from the top of Coulombe’s float down to the bottom wharf above Coho 
Lagoon but none below the boat lock where velocity is still high (0.8 m/sec). 
There are about 500 on the south side of the Island, 300 below the fish way 
(they are starting to build up again) and 500 on the south bank for 100 m 
below the weir. 

Aug. 7 300 coho parr along south side of Island and 300 below the fish way. 
Aug. 8 About 500 coho below the fish way, about 300 along south shore of the Island 

and at least several thousand in front of the north side of the weir. The Island 
spill channels near the weir (south and north sections of it) de- watered 
August 1. 15 coho had to be salvaged from two remaining pools. 

Aug. 9 Approximately 500 coho below fish way. Less along south shore of Island and 
only about 30 on south shore of river in the willow forest between Keepie’s 
and the little beach in Saywell. 

Aug. 13 Still a few coho in front of fish way but deep (about 50). Lots of sticklebacks 
with them. The young of the year are becoming larger and more competent 
swimmers. A few sticklebacks are able to navigate the fry fish way now. There 
are a few trout hanging further back and a bit north over the apron edge. 
About 20 coho in front of the north gate but a large, dense school (coho ball) 
near the lower end of the Island. There are no coho left in their usual 
territories at Little Beach. They are clustering in the warm weather holts. 
Water now a solid 23. 

Aug. 14 Snorkeled from the Footbridge to the Co-Op. Coho have also left their spring-
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early summer territories here and are holding in three spots: There is a ball of 
about 70 at the north bridge pier in the shot rock base, 10 at the Carlson float 
and about 20 deep under the overhang behind the old fire hall. Where are the 
rest? There were at least 2000 in this section in mid – June. 

Aug. 18 Snorkeled across face of the north section of the weir. Flow through the slots 
has been much reduced and only the northern most is 100% open. Of the 
seven, here is their percent of openness south to north: 1, 1, 5, 1, 10, 15, and 
100. None are accessible for adults or fry and are likely only accessible for 
adults at certain times when the head is low and at least 5 are wide open or 
when the obstruction is minimal. At present, only number 7 is a remote 
possibility but there is an approximate .8 m drop and the water is boiling 
through the slot. No fish in front of boat lock but a wall of fish is in front of the 
weir face. There are an uncountable number of sticklebacks and many 
thousand coho, easily 20,000 or more. There are also quite a few nice trout 30 
– 45 cm – they are rainbows and cutts. There are no browns but there were 
plenty during the coho smolt run when big browns were very numerous 
chasing coho on the surface. On the south side of the river, the entire spill is 
coming from the north gate. There are now about 500 coho below the fish way 
and 100 along the south margin of the Island. The big coho ball at the 
southeast corner of the Island has moved somewhere else. Increased velocity 
down the Island margin may have necessitated the move.  

 
 

Aug. 21 The fish have been very quiet, even lethargic in the heat but the nights are 
starting to get a little cooler and longer. The water temp. still reads 23 degrees 
and the lake coho are still way offshore (snorkeled a couple of index sites 
near Meade Creek) and the river fish are still balled but the weir coho are 
showing signs of activity. There was a hatch of the pale chironomids tonight 
and the coho were after them again. 

Aug. 22 Temp. dropped to 22 and there was a strong evening coho rise. Some of the 
fish that were hiding under the overhang around the mouth of Beaver Creek 
have re – distributed themselves further out in the channel. 

Aug. 24 Temp. back to 21.5. Lots of coho rising in the lake just above the weir and I’m 
seeing them back in 20 cm water between the top of the fish way and the 
shore. These weir coho are amazingly tolerant of warm water. Fish further up 
the lake remain offshore until temperature falls back to about 18˚. Why? 
Perhaps the deep fish need a longer adjustment period. Maybe they don’t 
realize the surface is cooling. The thermocline is very deep in Cowichan Lake. 
But in some parts of the lake, large schools of coho come to the surface or 
very near it in the evenings even during the warmest period. Cowichan Lake 
usually doesn’t turn over until very late fall (late Nov. – early December) 

Sept. 5 Snorkel assessment of the fish way entrance. Only one coho parr and three 20 
– 25 cm rainbows present. Turbulence is much reduced and it is possible to 
get within .7 m of adult way entrance and right to the fry way exit. Temp. is 
back to 20˚. Fish along the Island and river margins are re – distributing 
themselves. 

Sept. 6 Snorkel assessment of the north side of the weir. No fish were present except 
twenty five 20 - 40 cm rainbow trout. They appeared to be river residents (river 
residents have a characteristic head shape that distinguishes them from lake 
rainbows). Coho have  re – distributed themselves downstream along both 
shores but some of the coho concentrate in balls off the southeast tip of the 
Island still remains in the Sweet Gale overhang/undercut. The velocity below 
the boat lock is much reduced and is now about 0.2 m/sec.  
 

Sept. 21 Metal baffle plates removed from adult fish way. Velocity at slots still high but 
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the boil in front of the fish way is gone. Water level in the structure dropped 
approximately 15 cm. Lake temp back down to 18˚ which is somewhat early. 
Since 1998, this temp. has not usually occurred until about Oct. 10. 

 
 

DISCUSSION 

FRY FISHWAY 
 
The fry fish way functioned well at all flow levels.  Fry generally began passing through near 
dusk and continued until sunrise.  A few fry moved through during the day at the rate of about 
one or two fish per hour.  Coho juveniles dominated the movement by a wide margin.  Obtaining 
an accurate count of coho was difficult because a number of fish appeared to reside near the 
lights at the upstream end of the fry way.  They utilized the light to feed on zooplankton drifting 
downstream from the lake.  Their feeding movements triggered motion events, or approximated 
the upstream movement of fish through the fry way grates.  Many fish would drift down with the 
plankton target and take it just before it passed downstream into the fry way. For this reason, 
the coho total should be considered approximate rather than precise.  Another reason for this 
caution is, when fish movement was high after the continuous recording time lapse system was 
installed (July 29), only 5 minutes of every hour were counted. The study was not intended to 
provide a precise count of fish numbers, but rather a general assessment of the effectiveness of 
present passage options, and the possible ways of providing additional options in the future. 
 
A puzzling aspect of the migration was the lack of trout juveniles.  They began to pass through 
the fishway structure and the adjacent spill channel in June soon after emergence but their 
numbers were always relatively low compared to coho fry/parr.  A large population of rainbow 
trout drops down from the lake over the fall – winter high discharge period to spawn in the upper 
river and one would expect to see many juveniles returning to the lake at some point.  It is 
possible that the majority of fish return on the rising water levels of fall – early winter. It is also 
possible that many came through during the elevated flows of June and early July when they 
could pass through the temporary eroded spill channel beside the fishway or via the numerous 
channels across the Island.  In addition, the fishway slots which had been cleaned and debris 
removed in the previous year may have provided new passage opportunities which they had 
originally been designed to do.  A number of trout fry were noted in the temporary spill channel 
adjacent the fishway but none were seen on the Island but observations there were not 
extensive nor at night and there is an abundance of cover on the Island.  Very few trout 
juveniles were seen in the snorkel surveys that ranged across the downstream face of the weir 
and around the Island.  Mature cutthroat trout also drop down from the lake over the fall /winter 
to spawn in several Upper Cowichan tributaries (Tern, Oliver, Beadnell and Tiny) but they 
spawn over a prolonged period (late October to May) and their progeny would not be expected 
to return in concentrated numbers (Burns, 2002). 
 

THE ADULT FISHWAY 
 
Juvenile salmonids were observed passing through the adult fish way from the first day of 
camera installation (July 10) to the end of the project.  Coho fry/parr dominated the movement 
by a very large margin.  Most movement occurred between dusk and dawn with only the very 
occasional fish moving through during daylight.  Although passage appeared difficult, especially 
due to the metal plate baffles that partially blocked the upper vertical slot openings, coho 
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juveniles were observed living in the upper bay of the fish way feeding on zooplankton in much 
the same manner as the fish were doing near the upper end of the fry way.  Velocities in the 
adult fish way vertical slots were high especially after the water level dropped below the top of 
the baffles. Velocities ranged up to 1.1 m/sec on July 1 then gradually dropped back to 
approximately 0.6 - 0.8 m/sec. toward mid August.  Similarly, a large upwelling boil was present 
at the base of the fish way from the time the water level dropped below the top of the baffles 
until the time the vertical slot metal plate baffles were removed in early September, 2005.  The 
fishway upwelling boils appeared to impede fry access into both the adult, and fry fish ways. 
Velocities in the boil were as high as 1.3 m/sec. on July 1 then reduced to less than 0.5 m/sec. 
in September when the baffle plates were removed.  Interestingly, 6 otter movements were 
recorded through the fish way. 
 

THE ISLAND 
 
Although water flowed over the weir sill that divides the Island until August 4, the later discharge 
only spilled over the north and south sides and was inaccessible to migrating fry due to high 
velocities of up to 2.2 m./sec.).  Some migration routes were accessible via a low velocity 
secondary channel but only between May 20 and June 3 when the lake rose substantially due to 
heavy spring rain.  In that period, 131 mm fell between May 19 and May 23 causing the 
lake/Upper River to rise to the point where a barrier at the confluence of the secondary channel 
and the river was flooded.  During this period, the water also flowed over the full width of the 
concrete sill and virtually submerged the island and fish could access the lake directly.  When 
the water level dropped after June 1, the water that flowed across the entire Island spilled over 
the sides via a vertical drop at the confluence of the secondary channel and the river and via the 
velocity barriers where the water spilled over the ends of the weir where it meets the Island.  
 

RECOMMENDATIONS 
 
The demarcation between Cowichan Lake and the Cowichan River is a 142 m. wide concrete 
weir structure that is impassible once on control except for passage through the fry fishway and 
later in the summer through the adult fishway.  The entrance to the adult fish way is 2.5 m while 
the entrance to the fry fish way is even narrower.  The flow from the adult fish way serves to 
attract fish to the fry fishway entrance.  The attraction flow and entrance represents only 1.76 % 
of the river’s 142 m. width.  No means of access to the lake exists for juveniles on the north 
section of the weir nor via the boat lock.  Fry were not observed close to the boat lock and the 7 
adult fishway slots in the weir’s north section are not accessible to juveniles and probably even 
adults during the majority of the control period.  It is not possible to distinguish those fish rearing 
below the weir from those that wish to move into the lake to rear. 
 
Rivers that discharge from large lakes provide seasonal habitat benefits over and above normal 
riverine habitats especially in the spring and early summer in the form of zooplankton and 
warmer water that promotes growth.  However, even if many of the fish observed below the weir 
are residents, the concentration of fish observed and their positions adjacent to the weir indicate 
that this is not normal.  It is likely that many would pass into the lake if they could find an 
accessible route.  This is especially true on the north section of the weir where more than 
20,000 coho were observed in a band some 5 m wide in front of the north face on August 18, 
2005.  The fish were clustered around the small cascades of current coming from the fishway 
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slots (especially Slot 7) that were discharging over the sill; Coho density in this area was 
extremely high; much higher than a resident rearing situation.  
 
In addition, as summer temperatures rise in the Upper Cowichan River below the weir, coho fry 
concentrate in dense populations in cooler areas seeking refuge (coho balls). 
 
Based on these 2005 observations and previous observations of high seasonal concentrations 
of coho fry below the weir by several observers including DFO Biologist, B. D. Tutty, and 
Fishery Officer, T. Fields, it is recommended a fry migration passage system be considered to 
provide guaranteed access between the Upper Cowichan River and Cowichan Lake.  The 
Island provides an ideal opportunity for re-engineering passage facilities.  One or more fry 
channels would provide access that fish from both north and south sides could utilize.  
Consideration should also be given to utilizing fry access channels on the south side of the weir 
within Saywell Park adjacent to the adult fish way.   

 18



REFERENCES 
 
Burns, T. 2000. A Salmonid Protection and Production Plan for the Cowichan Valley Regional 
District. For the CVRD and Cowichan Fish and Habitat Renewal. 
 
De Leuuw, D. 1980. Cowichan Valley Biologist. 

 
 

ACKNOWLEDGEMENTS 
 
The Pacific Salmon Commission’s Southern Fund provided financial assistance. Catalyst Paper 
provided access, power and a good deal of technical support. Thanks to Michelle Vessey, 
Simon Hutchins and Kevin McPetrie of Catalyst. Phil Birosh and Teresa Ballantyne of the 
Cowichan Lake Salmonid Enhancement Society provided valuable assistance. Special thanks 
to Ian Matthews of Fisheries and Oceans Canada who provided the video and digital support 
and Brian Tutty of Fisheries and Oceans Canada  for reviewing the drafts and assisting with the 
project. 

 19



 

APPENDIX 1: PHOTOS 
 
Photo Appendix 

 

 
Photo 3 : The weir in late May 05 when lake levels were high 

 
 

 
Photo 4: Water was passing over top the fish way baffles in May and June. The fry fish way is just 

visible attached to the wall on the left just under water. 
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Photo 5: Water also passed over the Island in sufficient amounts to pass fish. This photo was 

taken in late May. 
 

 
Photo 6: Adult Fishway later in the summer. The fry fish way is the metal structure on the left with 

the perforated plate on top. 
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Photo 7: Upwelling boil below the fish way 

 
 
 
 
 

 
Photo 8; Coho fry holding below the fish way entrance 
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Photo 9: The boil below the fish way was much reduced in late summer as the elevation difference 
between the lake and Upper River diminished. It was further reduced when the plates between the 
adult fish way baffles were removed in September. This photo was taken on September 5, 2005. 

 
 
 
 

 
Photo 10: When water temperature reached 23 degrees plus in early to mid August, coho fry 

became lethargic and concentrated in dense schools or "balls" in dark, well protected areas along 
the margins of the Island. 
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Photo 11: North side of the weir. There is an approximately 1 m drop through most of the period. It 

prevents both adults and juvenile from entering the lake via the north side of the weir. 
 
 
 

 
Photo 12: Large numbers of coho and sticklebacks hold below the north portion of the weir 

unable to enter the lake from this side of the weir 
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APPENDIX 2: FISH WAY DRAWINGS 
 
Fishway Appendix: 
 ADULT FISHWAY  
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Fry Fishway 
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