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Abstract 
 
Adult northern pikeminnow (Ptychocheilus oregonensis) are a predator of the endangered 
juvenile sockeye salmon (Oncorhynchus nerka) in Cultus Lake. In an effort to reduce 
predation on the juvenile sockeye a predator control program was conducted on Cultus 
Lake in 2007. Between May 6 and June 26, 2007 a small-mesh purse seine net fished 
from a modified gillnetter captured 16 258 adult pikeminnow (≥ 200 mm). Fifty eight 
percent of the adult catch was female. The majority of the catch occurred in three key 
areas of the northern portion of the lake. The catch rate varied throughout the fishing 
period ranging from 0 to 845 pikeminnow / set, and averaged 83 pikeminnow / set. Catch 
rates declined from the beginning of the program to the end. The majority (82%) of the 
catch was in the adult category (≥ 200 mm) although 3 548 juvenile pikeminnow were 
also caught. The length mode for the adult component was 300 mm. Since the population 
of adult pikeminnow was estimated to be between 61 0000 and 72 000 individuals in 
2004, the catch in 2007 is likely a large proportion of the total adult population size. The 
effects of predator removal using the purse seine on the survival of juvenile sockeye can 
be assessed in the 2008 smolt and in the 2009 return year. We recommend northern 
pikeminnow removal using seine gear be continued in 2008 to further reduce the adult 
population size and offset recruitment into the adult size category.  



Introduction 
 

Cultus Lake sockeye salmon (Oncorhynchus nerka) were emergency listed in 2002 as 
endangered by the Committee on the Status of Endangered Wildlife in Canada 
(http://www.cosewic.gc.ca/). Predator control has the potential to increase freshwater 
survival of juvenile Cultus Lake sockeye salmon and speed the recovery of the 
population. The potential role of predators in affecting sockeye production was first 
identified by Ricker and Foerster in the 1930s (Foerster 1937; Ricker 1933; Ricker 1941) 
and lead to an extensive removal program that lasted for over a decade. The COSEWIC 
status report for Cultus sockeye salmon identified predation by northern pikeminnow as a 
threat to recovery (COSEWIC 2003). In the Draft Recovery Plan for Cultus Lake sockeye 
salmon predator control is identified as an approach to improve freshwater survival and 
assist recovery (Cultus Sockeye Recovery Team 2004). Thus, predator control is 
consistent with management plans to enhance freshwater survival and aid in the recovery 
of this population.  Furthermore, under SEF funding envelope #3, the 2007 call notes that 
“The Fraser Panel believes it is prudent to begin to investigate small scale enhancement, 
habitat, and where applicable, predator control projects to boost spawning success and 
juvenile production in these (Cultus and other diminished) stocks.”   
 
Adult pikeminnow (those ≥200mm) are able to consume juvenile sockeye salmon.  In a 
mark-recapture experiment conducted in 2004 and 2005, Fisheries and Oceans Canada 
(DFO) estimated the adult pikeminnow population to be about between 62 000 and 
71 000 individuals (Bradford et al. 2007). Pikeminnow distribution has been shown to 
overlap during the day with that of juvenile sockeye salmon only during the winter 
months and pikeminnow may feed at low rates during this time (Ricker 1941). However 
sockeye may be vulnerable to northern pikeminnow predation at dusk and dawn during 
other times of the year when the juvenile sockeye are actively feeding in surface waters. 
Due to the large number of pikeminnow in Cultus Lake, the consumption of juvenile 
sockeye salmon could be appreciable even if the individual predation rate is small.  
 
In 2005 roughly 5 000 pikeminnow were removed with a combined trapnet and angling 
program lasting nearly 4 months. In 2006, the commercial fishing vessel, the Rumours I, 
modified to operate a small-mesh purse seine was used in the lake. The vessel was 
skippered by Regan Birch and crewed by Kit Taggart and Rod Taylor. An independent 
observer, Don Simpson counted and sampled the catch. After an initial period of 
experimentation, the vessel captured nearly 13 000 adult pikeminnow over a 5 week 
period, increasing the capture rate over the previous methods. The objective of the 2007 
program was to continue and expand the use of purse seining equipment to capture 
northern Pikeminnow from spawning and feeding areas in Cultus Lake. The same vessel, 
crew, and observer with their experience from 2006 were used for the 2007 program. 
 
In the spring and summer the northern pikeminnow congregate near the surface of the 
water mainly in the near-shore waters in order to feed and to spawn (Ricker 1941). 
During this time the northern pikeminnow are readily available to seining.  In 2006 
seining operations began on May 24 and ran until June 29. Seining could not continue 
beyond this date safely due to the increase in the number of recreational vessels on the 
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lake. By the time that the predator removal program began, the pikeminnow were already 
in their inshore distribution accessible to seining. Therefore, in 2007, seining was planned 
to begin earlier in the season. The experience gained in 2006 aided the crew in their 
planning for fishing in 2007.  
 
Continued removals at the rates seen in 2006 should significantly decrease the size of the 
adult pikeminnow population and lower the rate of predation on juvenile sockeye salmon. 
The numbers of juvenile sockeye salmon will be monitored by DFO with acoustic and 
trawl estimates of fry abundance and counts of smolts leaving the lake in the spring. The 
survival of salmon broods affected by predator control will be compared to the long time 
series of pre-control data. As well, the effect of the predator removal program will be 
assessed by using the survival of fry released from the hatchery program directly into the 
lake as they are subject to predation during the fall and winter months in the lake. 
 
Methods 
 
The 36’ gillnetter, “Rumours I” was modified to fish as a table seiner through the 
addition of a boom and power block. The vessel fished a small mesh (3/8”) 250 m long 
purse seine net. The relatively small size of the boat, compared to other purse-seiners, 
ensured its suitability for the lake given: the limited launching facilities, confined 
navigable waters, and the extensive recreational boating use of the lake.  A picture of the 
boat and net in operation is included (Title page, Fig. 1, 2). More photos are available on 
the web at: http://www-sci.pac.dfo-mpo.gc.ca/mehsd/photogallery/purse_seining_e.htm . 
 
The project required a crew of four, including the captain, Regan Birch, two deckhands, 
Kit Taggart (vessel owner) and Rod Taylor, and an observer, Don Simpson.  All of the 
crew had experience from the pikeminnow removal program from the previous year, and 
the skipper had experience from a predator control program operated on Cultus Lake in 
1990 and 1991.  
 
In the pikeminnow removal project of 2006 it was found that the pikeminnow were most 
accessible to the purse seine net in the early morning and evenings. Therefore in 2007 the 
crew fished both morning (roughly 06:00 to 09:00) and evening (18:00 to 21:00) sets 
from Sunday evening though Friday morning. During each fishing trip, the crew would 
drive the vessel around the margin of the lake looking for characteristic schools of 
pikeminnow to show on the echo sounder. When a school of pikeminnow was identified 
on the sounder, the net was set, the bottom rings were brought up, and the codend of the 
net holding the captured fish was brought to the side of the boat. A brailer was used to 
dip any non-target species out of the net so that they could be released alive. The 
pikeminnow were then brailed aboard the boat for counting, sampling and disposal.  
 
The observer recorded the set information including the location name and coordinates 
(from a GPS), and time of day. He also recorded the number of non-target species caught 
and the number of pikeminnow in each of two size classes (adult: ≥ 200 mm and juvenile: 
< 200 mm) caught in each set. He would then sample up to 200 of the adult pikeminnow 
for total length (to the nearest 0.5 cm) and tag presence. He would then cut them in half 
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to obtain the sex and deflate their swim bladders and then return them to the lake. It was 
found that deflating the swim bladders caused the dead pikeminnow to sink to the bottom 
of the lake where the nutrients could contribute to the lake ecosystem. The remainder of 
the pikeminnow catch was cut in half and returned to the lake without further processing.   
 
Results 
 
Fishing for northern pikeminnow by the Rumours I and her crew occurred in morning 
and evening trips on Cultus Lake (Fig. 3) between May 6 and June 26, 2007. During each 
fishing event, the crew drove the vessel around the perimeter of the lake near the inshore 
spawning and feeding locations of the pikeminnow. The track of the fishing vessel from 
May 22 to the end of the program is shown in Fig. 4, illustrating where searching was 
primarily done. Two individual fishing session tracks are also provided  to show the 
representative search pattern during a morning or evening trip (Fig. 5). It can be seen that 
on May 30 the crew searched the areas around the entire perimeter of the lake, whereas 
on June 18 their searches were mainly focused in the northern portion of the lake.  
 
Searching for pikeminnow consisted of echo sounding as the vessel traversed the lake. 
Once schools of pikeminnow were identified on the sounder a set was made to capture 
the fish. Fig. 1 and 2 are photographs of the fishing operation showing the pursing up of 
the net once a set is made and the hauling of the net aboard the ship using the power 
block. From a plot of the location of all sets from May 6 to June 26 that had GPS 
coordinates recorded (Fig. 6), it can be seen that sets were made throughout the lake’s 
perimeter, however the majority of the sets were made in the northern portion of the lake. 
Since the entire perimeter was searched regularly and sets were made on schools of fish 
identified on the sounder, this suggests that the majority of schools of pikeminnow were 
located in the northern portion of the lake.  
 
Throughout the program the crew of the Rumours I fished for 45 days and completed 37 
full days of fishing (both morning and evening sets). They had considerable success, 
catching 16 258 adult northern pikeminnow (≥200 mm) and 3 548 juveniles (<200mm) 
(Table 1). They averaged 439 adult pikeminnow per full fishing day, and catches ranged 
from 0 to 3,380 on a given day (Table 1). The sex ratio of the adult catch was biased 
towards females, averaging 58% females (Table 2). Therefore, a large number of females 
were taken out of the population before they had a chance to spawn.  
 
A total of 196 sets were made, and the catch rates for adult pikeminnow ranged from 0 to 
845 per set and averaged 83 per set (Table 3). The highest catch rates were found in the 
northern portion of the lake, although moderate catches (101-500 pikeminnow per set) 
were found in the Lindell Beach area and between Salmon Bay and Maple Bay (Fig. 7). 
The catch rate was very high early in the project and then declined over the fishing 
period, possibly as a result in a decline in the abundance of pikeminnow (Fig. 8 and 9). 
The length frequency table (Table 4) and histogram (Fig. 10) are provided. Although the 
adult size class was sampled predominantly, the mode for length was 300 mm.  
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A total of 37 rainbow trout (O. Mykiss), 1 cutthroat trout (O. Clarki), 3 Dolly Varden char 
(Salvelinus malma), 4,522 large scale suckers (Catostomus macrocheilus), and 107 
mountain whitefish (Prosopium williamsoni) were captured and released unharmed 
throughout the program. The crew's ability to differentiate schools of pikeminnow from 
schools of suckers on the depth sounder increased their efficiency greatly over the season.  
 
Comparison of Projected Budget to Expenditures 
 
Appendix I includes the original project budget as well as a record of expenditures.  
 
Discussion 
 
The Cultus Lake sockeye recovery team was formed to identify recovery goals and 
objectives based on sound biological principles and deemed necessary to protect and 
recover the species.  It was a multi-organizational effort involving members and 
specialists from Fisheries and Oceans, Canada, the Pacific Salmon Commission, SFU, 
UBC, the Soowahlie First Nation, Fraser Valley Salmon Society, the Canadian Fishing 
Company, WLAP, the Sto:Lo Nation, and the Fraser Valley Regional District.   The joint 
efforts of the team resulted in a National recovery strategy for “sockeye salmon 
(Oncorhynchus nerka), Cultus Lake population” in British Columbia.  One of the key 
recommendations of the strategy was the removal of northern pikeminnow. 

A number of capture methods have been undertaken to remove northern pikeminnow 
from Cultus Lake, including angling and trapnetting.  These methods have had some 
success but DFO determined that a larger proportion of the adult pikeminnow had to be 
removed in order to have the potential of achieving a significant increase in survival of 
sockeye salmon.  As limited seining in previous years was often productive (Bradford et 
al. 2007) a sustained effort was conducted in 2006 resulting in the removal of roughly 
13 000 adult northern pikeminnow, nearly tripling the catch over previous methods. In 
2007, the catch of 16 258 was larger still, further reducing the northern pikeminnow 
population size.  

The effects of the pikeminnow removal using purse seine on the survival of juvenile 
sockeye salmon in Cultus Lake is being assessed by DFO and initial results will be 
available after the 2008 smolt run by comparing the freshwater survival index (fall fry or 
smolts per spawner) in years with and without predator removal. Initial assessment of the 
affect on adult returns will be assessed in 2009.   However, due to the highly variable 
nature of freshwater and marine survival, many years of northern pikeminnow removal 
will be needed to decrease the uncertainty of the effectiveness of the removal program.  

 
Conclusions and Recommendations 
 
Purse seining has proven to be an efficient method of removing adult northern 
pikeminnow from Cultus Lake, as they were able to catch three times the number that 
earlier efforts were able to catch. Since recruitment of juvenile pikeminnow into the adult 
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size class capable of consuming juvenile sockeye continues, we recommend the 
continuation of predator removal using purse seine in 2008. 
 
We also recommend that a new abundance estimate be obtained for the population of 
northern pikeminnow in Cultus Lake for a comparison to the 60-70,000 that was 
estimated in 2004. Population estimation would include a mark recapture program and 
could be conducted in the same season as the purse seine pikeminnow removal project.  
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Table 1. Catch of northern pikeminnow by size class by date for purse seine in 2007. 

Date Pikeminnow >= 20 cm Pikeminnow <20 cm Total Pikeminnow
06-May 1 0 1
07-May 393 0 393
08-May 2038 0 2038
09-May 3380 0 3380
11-May 464 0 464
13-May 629 0 629
14-May 1018 0 1018
15-May 830 0 830
16-May 456 0 456
17-May 412 0 412
18-May 411 100 511
21-May 50 0 50
22-May 217 0 217
23-May 560 0 560
24-May 33 0 33
25-May 1 0 1
27-May 46 0 46
28-May 1484 1300 2784
29-May 269 0 269
30-May 8 5 13
31-May 205 0 205
01-Jun 54 486 540
04-Jun 781 205 986
05-Jun 174 0 174
06-Jun 4 0 4
07-Jun 721 1 722
08-Jun 2 0 2
11-Jun 238 0 238
12-Jun 94 0 94
13-Jun 6 0 6
14-Jun 260 9 269
17-Jun 147 0 147
18-Jun 223 1388 1611
19-Jun 353 0 353
20-Jun 2 0 2
21-Jun 135 1 136
24-Jun 3 0 3
25-Jun 107 53 160
26-Jun 49 0 49
Total 16258 3548 19806  
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Table 2.  The number and percentage of female (F), male (M), and sex unspecified (U) 
northern pikeminnow (all sizes) captured by date using purse seine in 2007. 
 

Date Total Caught F M U % Female
06-May 1 1 100%
07-May 393 188 112 93 63%
08-May 2038 151 78 1809 66%
09-May 3380 116 89 3175 57%
11-May 464 33 66 365 33%
13-May 629 70 81 478 46%
14-May 1018 117 89 812 57%
15-May 830 134 73 623 65%
16-May 456 145 55 256 73%
17-May 412 120 49 243 71%
18-May 511 27 38 446 42%
21-May 50 43 6 1 88%
22-May 217 66 27 124 71%
23-May 560 57 40 463 59%
24-May 33 20 13 61%
25-May 1 1 100%
27-May 46 34 12 74%
28-May 2784 73 21 2690 78%
29-May 269 3 29 237 9%
30-May 13 3 2 8 60%
31-May 205 28 51 126 35%
01-Jun 540 540
04-Jun 986 31 80 875 28%
05-Jun 174 7 25 142 22%
06-Jun 4 3 1 75%
07-Jun 722 112 71 539 61%
08-Jun 2 1 1 50%
11-Jun 238 22 45 171 33%
12-Jun 94 64 16 14 80%
13-Jun 6 4 2 67%
14-Jun 269 50 37 182 57%
17-Jun 147 147
18-Jun 1611 28 31 1552 47%
19-Jun 353 23 23 307 50%
20-Jun 2 2 100%
21-Jun 136 21 31 84 40%
24-Jun 3 3 100%
25-Jun 160 13 15 132 46%
26-Jun 49 19 16 14 54%
Total 19806 1833 1325 16648 58%  
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Table 3. The total number of sets made (effort) and the CPUE (catch per unit of effort) 
for pikeminnow ≥20 cm by date for purse seine in 2007. 

Date # Sets Adult Pikeminnow Catch Pikeminnow CPUE
06-May 2 1 0.5
07-May 7 393 56.1
08-May 5 2038 407.6
09-May 4 3380 845.0
10-May 5 0 0.0
11-May 5 464 92.8
13-May 4 629 157.3
14-May 7 1018 145.4
15-May 5 830 166.0
16-May 9 456 50.7
17-May 6 412 68.7
18-May 3 411 137.0
21-May 2 50 25.0
22-May 5 217 43.4
23-May 4 560 140.0
24-May 7 33 4.7
25-May 2 1 0.5
27-May 1 46 46.0
28-May 8 1484 185.5
29-May 3 269 89.7
30-May 3 8 2.7
31-May 6 205 34.2
01-Jun 4 54 13.5
04-Jun 7 781 111.6
05-Jun 5 174 34.8
06-Jun 4 4 1.0
07-Jun 8 721 90.1
08-Jun 3 2 0.7
10-Jun 1 0 0.0
11-Jun 3 238 79.3
12-Jun 6 94 15.7
13-Jun 5 6 1.2
14-Jun 8 260 32.5
15-Jun 2 0 0.0
16-Jun 0 0 0.0
17-Jun 4 147 36.8
18-Jun 7 223 31.9
19-Jun 4 353 88.3
20-Jun 3 2 0.7
21-Jun 7 135 19.3
22-Jun 2 0 0.0
24-Jun 1 3 3.0
25-Jun 5 107 21.4
26-Jun 4 49 12.3
Total 196 16258 82.9  
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Table 4. Length frequency for pikeminnow that were sampled. A maximum of 200 
pikeminnow were sampled from each set, and the adult size class (those ≥ 200 mm) was 
sampled predominantly. 
 
   

Bin Frequency Proportion
8 0 0.000

10 0 0.000
12 0 0.000
14 0 0.000
16 0 0.000
18 13 0.004
20 56 0.017
22 172 0.052
24 320 0.097
26 386 0.117
28 622 0.189
30 819 0.249
32 597 0.182
34 216 0.066
36 50 0.015
38 19 0.006
40 1 0.000
42 4 0.001
44 5 0.002
46 1 0.000
48 3 0.001
50 4 0.001
52 0 0.000
54 1 0.000

More 0 0.000
Total 3289 1.000
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Fig.1. The fishing vessel, Rumours I in operation on Cultus Lake. 
 

 
 
 
Fig. 2. The crew of the fishing vessel, Rumours I pulling in the purse seine net. 
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Fig. 3. Map of Cultus Lake showing the main features and fishing locations.  
 
 
 
 



 12

 

Fig.4. All tracks of Rumours I while seining for northern pikeminnow on Cultus Lake, 
from May 22 to June 26, 2007. 
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Fig. 5. Representative tracks (May 30 (green) and June 18 (purple) track of Rumours I 
while seining for northern pikeminnow on Cultus Lake in 2007. 
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Fig. 6.  Location of all purse seine sets with GPS coordinates in spring of 2007. Not all 
sets are visible because of overlap. 
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 Fig. 7.  2007 purse seine catch per set of northern pikeminnow in Cultus Lake from 
May 6 to June 26, 2007. 
 
 

0 m 500 m 1000 m 1500 m

44

43

Frosst
Creek

Sweltzer
Creek

Entrance
Bay

Jade
Bay

Spring
Bay

Honeymoon
Bay

Maple
Bay

Lindell
Beach

Teapot
Bay

Salmon
Bay

Needle
Point

Army
Camp

Sunnyside 
Campground

Main
Beach

Delta Grove
Campground

2007 Purse Seine 
Catch per set

   0  to  25
   26  to  100
   101  to  500
   501  to  900
   901  to  1800



 16

2007 Purse Seine Adult Pikeminnow Catch Per Set

0

200

400

600

800

1000

1200

1400

1600

1800

2000

Apr 
28

May
 08

May
 18

May
 28

Ju
n 0

7

Ju
n 1

7

Ju
n 2

7
Ju

l 0
7

Date

C
at

ch
 p

er
 s

et

 
Fig. 8.  Purse seine catch per set of northern pikeminnow in Cultus Lake from May 6 to 
June 26, 2007. 
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Fig. 9.  Mean daily purse seine catch per set of northern pikeminnow in Cultus Lake from 
May 6 to June 26, 2007. 
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Length Frequency histogram for pikeminnow caught by purse seine in 
2007 (only those that were sampled are included)
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Fig 10. The length frequency histogram for pikeminnow caught by purse seine in 2007. A 
maximum of 200 pikeminnow were sampled on a given day – the majority of which were 
in the adult size class (≥ 200 mm).   
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