
Funded Projects2018-2019

This table summarizes approved 2018-2019 funding allocations for technical committee projects.

Supporting Committee:Large Lakes

# of Projects: 19

Allocated
 $Project Number,  Title

Delivery 
RegionStatus

28,712Assessment of Horne Lake Cutthroat TroutOngoing 1- West CoastL1901

14,500Alouette Oncorhynchus nerka Genetics ResearchOngoing 2 - South CoastL1912

12,000Lardeau and Duncan River Juvenile Rainbow AssessmentCompleted 4 - KootenayL1803

141,000Kootenay Lake Kokanee Recovery InitiativeOngoing 4 - KootenayL1604

20,000Kootenay Lake Piscivore Prey Model AssessmentOngoing 4 - KootenayL1902

102,900Kootenay Lake Predator ManagementOngoing 4 - KootenayL1911

5,500Quesnel Lake Exploitation Study – High Reward TagsOngoing 5 - CaribooL1605

3,000Chilko Bull Trout AssessmentOngoing 5 - CaribooL1805

11,400Tchesinkut Lake Angler SurveyCompleted 6 - SkeenaL1708

10,000Meziadin Lake Bull Trout ManagementOngoing 6 - SkeenaL1804

13,500Further Evaluation of Maxillae as Ageing Structure for Lake 
Trout

Completed 7a - OminecaL1904

11,575Priority Omineca Lakes Surveys (SPIN)Completed 7a - OminecaL1903

25,000Okanagan River Recovery Initiative - Kokanee Spawning 
Platform Construction & Habitat Improvement

Completed 8 - OkanaganL1908

62,000Penticton Creek Restoration InitiativeOngoing 8 - OkanaganL1609

12,700Skaha Lake Kokanee Assessment and Genetic AnalysisOngoing 8 - OkanaganL1909

23,491Wood and Kalamalka Lake Kokanee Fishery OptimizationOngoing 8 - OkanaganL1907

5,500Charlie Lake fall Walleye Index NettingCompleted 7b - PeaceL1905

3,700Moberly Lake Trout Population MonitoringOngoing 7b - PeaceL1906

25,000Provincial Ageing Laboratory SupportOngoing ProvincialS1618

531,478
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Delivery Region Locations

Project Categories Allocated $

$53,391Angler Effort, Catch & Satisfaction

$38,500Data Standards, Tools & Management

$87,000Habitat Maintenance, Restoration & Enhancement

$34,500Research & Development

$74,187Stock Assessment

$243,900Stock Recovery & Enhancement

$531,478
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Project Objectives for 2018-19 were as follows:

- 	Capture and tag (reward-tag) cutthroat trout to estimate exploitation rate and support recapture/re-sighting 
activities for estimation of natural and total mortality rates;
- 	Engage with the local angling community through project communication and promotion activities, as well 
as through interviews with anglers following tag-encounters; 
- 	Utilize life history information from fish captures and mark-resight/recapture (growth, maturity, fecundity, 
natural mortality) to evaluate sustainability of current exploitation rates, and alternative management 
approaches.
- 	Engage a large-lakes modelling specialist to support continued development of this management approach 
for piscivorous cutthroat trout populations on Vancouver Island.
- 	All activities have been completed successfully in 2018-19.

Total Spent to Date $27,505Year 1 of 3Tracking No. L1901

Status: Ongoing

Assessment of Horne Lake Cutthroat Trout

The objectives of this project are to: (1) determine the genetic distinctiveness of resident black kokanee and 
anadromous sockeye salmon phenotypes in Alouette Lake relative to each other and neighbouring 
populations of Oncorhynchus nerka; and (2) to conduct a genome-wide association study to evaluate the 
genetic basis of deepwater spawning behaviour observed in Alouette Lake. 

To date, we have sequenced 68 mature black kokanee from Alouette Lake, which are being compared with 
other populations of O. nerka from across the province. These data are currently being analyzed and 
awaiting analysis of further samples of anadromous fish from the system.

Total Spent to Date $14,500Year 1 of 2Tracking No. L1912

Status: Ongoing

Alouette Oncorhynchus nerka Genetics Research
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This study focused on obtaining information on the recruitment of Gerrard Rainbow Trout under low stock 
abundance. Stock abundance (spawner numbers) is expected to be at or near record lows over the next 3-5 
years, due to the near collapse in the Kokanee population on the lake. Obtaining estimates of juvenile 
production from the low abundance of spawners is expected to be highly informative in understanding the 
population dynamics of these unique trout population. Such information will provide necessary data in 
developing a SR relationship for this ecotype and assist fisheries managers in future using an abundance 
based management framework, similar to that for Steelhead in BC.

Upon completion, this project is intended to achieve the following: 
1. Estimate spring parr densities and estimate spring standing stock from Lardeau and Duncan rivers 
2. Define a stock-recruitment relationship for Gerrard Rainbow Trout needed for management 
3. Determine river carrying capacity at low stock abundance 
4. Develop a hierarchical Bayesian Model to estimate abundance and uncertainty in abundance estimates 
5. Obtain estimates on contrasting escapement information (high and low) 

To date, the following was completed:
- A hierarchical Bayesian model to estimate riverwide abundance estimates for age 1 juvenile Gerrard 
Rainbow Trout (< 150 mm) on the Lardeau and Duncan rivers was developed.
- The juvenile age 1 abundance for the Lardeau and Duncan rivers in 2018 is estimated to be 97,967 (95% 
CRI 67939-142,639).
- Preliminary results suggest no appreciable increase in recruitment in the age 1 juvenile abundance at egg 
deposition above 1,000,000.
- The SR relationship also suggests that most of the density dependent mortality in the early life stages 
occurs prior to age 1 with an average recruitment near 100,000 age 1 each spring when egg disposition at or 
above 1,000,000 eggs. 
-  Gerrard Rainbow Trout escapements using AUC methodology have varied widely in the since 2000, 
ranging from a low 163 in 2014 to a high of 1,532 in 2012. Escapement in 2017 was 252 based on AUC.
Preliminary results suggest no appreciable increase in recruitment in the age 1 juvenile abundance at egg 
deposition above 1,000,000.
-The maximum reproductive rate (not accounting for fishing mortality) increased from around 12.5 adults per 
recruit (logtransformed ~2.5 adults per recruit) in the early to mid-2000s to over 30 adults per recruit (log-
transformed ~3.5 adults per recruit) in 2007 before dropping to under 5 adults per recruit (log-transformed 
~1.6 adults per recruit) in 2010. 
- The analysis indicates that a conservation threshold or Limit Reference Point (LRP) for the Gerrard stock is 
55 spawners AUC (80% CRI 35-108) or 165,000 eggs (80% CRI 106,000-326,000) at the Gerrard spawning 
grounds based on fecundity in a typical year. However, we utilized a more conservative approach by utilizing 
the upper range of the 80% CRI as the LRP. As a result, the LRP is defined as 108 spawners (AUC) or 
326,000 eggs at the Gerrard spawning grounds based on fecundity in a typical year.

Total Spent to Date $25,559Year 2 of 2Tracking No. L1803

Status: Completed

Lardeau and Duncan River Juvenile Rainbow Assessment

Page 52018-2019 Large Lakes Projects



Kokanee populations in Kootenay Lake have collapsed in the past four years.  Kokanee escapement in 
Kootenay Lake has historically ranged from 250,000 to nearly 2.2 million.  Escapement estimates over the 
last 4 years have been <40,000 with 2018 spawners numbering ~29,000.  Estimates of in-lake abundance 
have also been historically low.  

As part of the approach to recovering kokanee stocks, the Ministry formed an advisory team in March 2015 
(Kootenay Lake Advisory Team [KLAT]) which includes Provincial stock assessment and regional biologists, 
FFSBC, BCFWCP, First Nations, and BCWF. In 2015, the team was asked to provide recommendations to 
the Province around actions to recover kokanee populations (McPherson 2015) and subsequently, the team 
produced an Action Plan (Kootenay Lake Action Plan; Redfish Consulting 2016) which lays out actions and 
triggers for implementation for both kokanee and predator populations. A review was subsequently 
conducted in spring 2018 of Action Plan implementation by the Advisory Team. 

The objective of this project (year 4 of 5) was to implement actions recommended in both the plan and the 
recent review, to speed recovery of Kootenay Lake kokanee stocks, and also decrease declines in large 
Gerrard and bull trout abundance through delivery of the triggered action of kokanee supplementation as 
outlined in the Kootenay Lake Action Plan (stock 5-7 million eyed kokanee eggs).  

Kokanee egg collection activities in 2018 occurred at three general sites, including tributaries to Whatshan, 
Kinbasket, and Arrow Lakes Reservoir.  A total of 5.4 million green eggs were collected in fall of 2018 and 
incubated at FFSBC hatchery locations in Clearwater and Cranbrook.  Due to a shortfall in kokanee eggs for 
Provincial recreational stocking requests, ~600,000 eggs of this total were re-directed to support this 
Provincial program. Once eggs reached the “eyed stage” in development, any dead eggs were individually 
picked out, and then these eggs were transported to the Meadow Creek and planted in spawning channel.  
After incubation and reductions to support the recreational stocking program, a total of ~4.3 million eyed 
eggs were transported and ultimately planted in the gravel at Meadow Creek.  

Part of this project in 2018 was to index survival of eggs planted in Fall of 2017, through directed sampling in 
Spring of 2018 of fry leaving egg plant locations.   Of the total 8.7 million eggs planted, a total of 5.3 million 
fry were estimated leaving egg plant locations (61% egg-fry survival).  At the time of reporting, eggs planted 
in Fall of 2018 have hatched and are currently incubating in the gravel as alevin.  These fry will ultimately 
migrate to Kootenay Lake between April and June, 2019, and survival will be measured.   

Biological data collected at brood stations at the time of reporting had yet to be compiled, and age structures 
collected have also not yet been analyzed.

Total Spent to Date $447,203Year 4 of 5Tracking No. L1604

Status: Ongoing

Kootenay Lake Kokanee Recovery Initiative

Page 62018-2019 Large Lakes Projects



Kootenay Lake kokanee spawner abundance has shown no early signs of recovery and remains collapsed, 
despite (uncertain) modelling forecasts that recovery should now be observable, despite 2015 fishing 
regulation changes promoting kokanee conservation and piscivore harvest, and despite supplementing 
Kootenay Lake with ~20 million kokanee eggs and 800,000 kokanee fry in total from 2015 to date. 

The Kootenay Lake Advisory Team provided advice in May 2018 (McPherson 2018) that development of a 
new modelling tool to support recovery decisions was needed, and would benefit future recovery and 
management responses.  The Objective of this project is to develop such a tool.  

In addition to better informed implementation of recovery actions, better developed modelling tools may lead 
to advanced warning signals of future kokanee collapse that would allow for adequate early and cheap future 
management action preventing costly fishery collapse. A tentative conclusion from the Kurota model 
(McAllister presentation to interested provincial fish biologists, CoP Kelowna January 26 2017) was up to 10 
years advanced warning may be possible. In the case of the current collapse that would have meant 
proactive action in the 2001 – 2005 period instead of reactive action in 2015.

Total Spent to Date $19,998Year 1 of 2Tracking No. L1902

Status: Ongoing

Kootenay Lake Piscivore Prey Model Assessment
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Bull Trout (Salvelinus confluentus) populations in Kootenay Lake are currently stable and robust, while 
populations of Kokanee (Oncorhynchus nerka), a keystone species and the primary food source for Bull 
trout, have collapsed. In addition to Kokanee supplementation, the Kootenay Lake Advisory Team recently 
identified short term predator removal of Bull Trout as a key recovery action for Kootenay Lake Kokanee. 
Following this advice, the objective of this project was to implement Bull Trout removal in 2018 using kelt 
fences on the Kaslo River and Hamill Creek.  

A total of 257 Bull Trout were captured from the Kaslo River and 243 from Hamill Creek. Approximately two-
thirds (n=343) of the total Bull Trout catch (n=500) was euthanized and removed; all of which were kelts 
which had previously spawned upstream. The majority of these fish were provided to Okanagan Nation 
Alliance to be distributed for community food use.  The remaining 157 Bull Trout were released alive with a 
Floy-tag.  Length, weight, and sex were recorded for all 500 Bull Trout captured at the fences. The gender 
distribution of captured Bull Trout from the Kaslo River was 44 males, 209 females, and four that were 
undetermined or immature. The Hamill Creek gender distribution was 19 males, 222 females and two that 
were immature. The mean fork-length of Bull Trout captured in the Kaslo River was 56.5 cm and in 63.5 cm 
in Hamill Creek. The mean weight of Bull Trout captured was 1.54 kg in the Kaslo River and 2.15 kg in Hamill 
Creek. Hamill Creek Bull Trout were 7 cm (12%) longer and 626 g (41%) heavier on average than the Bull 
Trout captured in the Kaslo River. Body condition and overall health were also superior for the Hamill Creek 
fish. 

The total biomass of Bull Trout removed, by weight, during the fence operations was 635 kg (~264 kg for the 
Kaslo River and 370 kg for Hamill Creek). Based on recent analysis of the Kootenay Lake Bull Trout diet in 
Kootenay Lake, it is estimated that ~2.98 kg of Kokanee is consumed for every 1 kg of Bull Trout annually 
(MacPherson 2018) and therefore the estimated Kootenay Lake Kokanee biomass protected as a result of 
the Bull Trout fence operations was 1,891 kg.  Using average recent kokanee size and egg-fry survival rates, 
this equates to over 1 million age 0+ Kokanee and stocking approximately 4 million eyed Kokanee eggs. 
Considering the current status of Kokanee in Kootenay Lake and identified links to predation impacts, the 
Bull Trout removal using kelt fences was successful at helping to protect Kokanee and contributed to 
recovery efforts, while still allowing for bull trout conservation.  Kelt fences were effective at removing Bull 
Trout from spawning streams and provided a suitable and controlled approach to reduce Bull Trout biomass 
returning to the lake. If further Bull Trout reductions are required, this technique should again be considered 
as an effective reduction tool.

Total Spent to Date $84,913Year 1 of 2Tracking No. L1911

Status: Ongoing

Kootenay Lake Predator Management
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The large rainbow trout, bull trout and lake trout of Quesnel Lake support an economically important sport 
fishery but little is known about the proportion of the populations annually captured by anglers. In response to 
declining size of rainbow trout, very restrictive regulations were implemented for the Quesnel Lake fishery in 
2002. Research conducted since that time suggests the decline in size of rainbow trout was largely due to a 
reduction in kokanee numbers, which is the primary prey species for Quesnel Lake trout. However, the 
kokanee population has increased substantially over the last decade and anecdotal reports from the angling 
public indicate trout densities have also increased in recent years. Given increasing trout populations, there 
may be an opportunity to increase angling opportunity in Quesnel Lake. 

This specific project was initiated in 2015 to support the ongoing Quesnel Lake exploitation study, through 
the administration of high rewards (i.e., $100) to anglers who captured marked rainbow trout, lake trout, or 
bull trout in Quesnel Lake. The objective of this component of the study is to evaluate current exploitation 
rates for each species, which will be used to inform development of sustainable angling regulations. The use 
of high reward tags provides an incentive for anglers to report recaptured fish as well as improve public 
interest and participation in the study. A total of 18 trout were recaptured during the 2018 angling season. 
Exploitation rates for each species will be evaluated over a total period of 8 years, which accounts for two full 
sockeye cycles, to improve our understanding of exploitation rates and associated variability. 

Year 4 of this project was successful in achieving stated project objectives.

Total Spent to Date $60,017Year 4 of 5Tracking No. L1605

Status: Ongoing

Quesnel Lake Exploitation Study – High Reward Tags

Chilko Lake bull trout support both recreational and First Nations subsistence fisheries. In addition to being 
captured in the lake, substantial numbers of bull trout are caught in the Chilko River where they congregate 
to exploit sockeye smolt out migrants. Bull trout throughout the Chilko watershed are potentially vulnerable 
during this time as the Chilko system supports one of the largest sockeye salmon populations in the Fraser 
watershed (~1 million spawning escapement and 10-40 million juvenile smolt outmigrants annually). While 
bull trout are known to be targeted in the Chilko and Chilcotin rivers during the smolt outmigration as well as 
within the lake, during summer and fall, very little is known with regards to current exploitation rates, size 
structure and spatial distribution. Understanding exploitation dynamics (i.e., both what rate and where) is 
central to development of sustainable angling regulations. Information from this study will be used directly to 
inform future management of both the Chilko Lake and Chilko River bull trout fisheries. 

In 2017, twenty-two acoustic receivers were successfully deployed throughout the watershed to track 
movement and survival of tagged bull trout. A total of 65 bull trout have been tagged with acoustic 
transmitters and an additional 200 bull trout were marked with high reward tags only. 

The FFSBC funding is being utilized specifically to administer payment of high rewards (i.e., $75) to anglers 
who capture marked bull trout within the Chilko watershed. Six marked bull trout were reportedly recaptured 
in 2018. The number of recaptures was likely reduced due to an abnormally late spring which resulted in the 
lake being inaccessible during the early spring season when bull trout are particularly vulnerable to capture. 
Substantive wildfires in the area, also likely reduced angler effort during the summer angling season.

Total Spent to Date $975Year 4 of 5Tracking No. L1805

Status: Ongoing

Chilko Bull Trout Assessment
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No report provided

Total Spent to Date $7,893Year 1 of 1Tracking No. L1708

Status: Completed

Tchesinkut Lake Angler Survey

No report provided

Total Spent to Date $19,973Year 2 of 5Tracking No. L1804

Status: Ongoing

Meziadin Lake Bull Trout Management

Summer profundal index netting (SPIN) has been used throughout the Skeena, Cariboo, Peace, and 
Omineca Regions to assess Lake Trout density. As Lake Trout are slow growing and late to mature they are 
vulnerable to overexploitation. Maintaining angling opportunities for this species requires appropriate 
regulation to ensure conservation of wild stocks, especially in areas where access and effort are a concern. 
Kloch, Takatoot and Cunningham Lakes are examples of priority sites in the Omineca region where Lake 
Trout fisheries are accessible, susceptible to overexploitation, and thus important to monitor. No SPIN 
surveys have previously been conducted at Kloch and Takatoot Lakes, while Cunningham Lake was 
previously surveyed in 2010 and the intent was to develop an updated density estimate in 2018. While Kloch 
and Takatoot SPIN surveys were completed, Cunningham Lake could not be surveyed in 2018 due to an 
active wildfire nearby. The surveys in 2018 were planned and conducted in collaboration with the CSTC 
(Kloch and Takatoot lakes) and Yekooche First Nation (Cunningham Lake), as well as BC Parks biologists 
(MoEECS); Data collected will inform regional and provincial Lake Trout management efforts.

Total Spent to Date $2,696Year 1 of 1Tracking No. L1903

Status: Completed

Priority Omineca Lakes Surveys (SPIN)
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Maxillae have been demonstrated to be a precise, non-lethal and cost effective alternative to otoliths for 
aging Lake Trout (Salvelinus Namaycush; Wellenkamp et al. 2015).  Use of maxillae also represents an 
alternative to fin rays, which may result in a less intrusive non-lethal approach to ageing fish in BC.  This 
project evaluated the various fish ageing structures (otoliths, fin rays, and maxillae) to determine the most 
appropriate structure for precise ageing for BC Lake Trout.  The project objectives are: (1) to evaluate the 
use of maxillae as an alternative ageing method for BC Lake Trout; (2) to refine sampling techniques; and (3) 
to develop RISC Standards Protocol Development for maxillae ageing.  

Lake Trout ageing structures (otoliths, fin rays, and maxillae) were taken from five lakes in three different 
regions of BC; Takatoot and Kloch Lakes in the Omineca; Sulphurous Lake in the Cariboo; and Tchesinkut 
and Morley lakes in the Skeena. Fin rays and otoliths were cross sectioned, mounted on slides, and aged 
following proper procedures.  Maxillae removal and ageing were conducted using methods described in 
Wellenkamp et al. 2015, which included cross sectioning. Precision indices (Percentage of Agreement (PA), 
Coefficient of Variation (CV), Index of Average Percent Error (APE)) were calculated for between readers (ie. 
different labs) and for comparing otolith ages to other ageing structure ages. Otolith ages were assumed to 
be more representative of the true age. Additionally, age-bias plots were created to look at the bias of the 
different ageing structures age compared to otolith age.   

Samples from Tchesinkut Lake were the longest and heaviest with a mean length of 665.2 ± 85.0 mm and a 
mean weight of 3055 ± 1140 grams compared to the other 4 lakes, Takatoot Lake (570 ± 142 mm; 2572 ± 
2060 g), Sulphurous Lake (515 ± 130 mm; 1798 ± 1908 g), Morley Lake (493 ± 79 mm; 1427 ± 833 g), and 
Kloch Lake (491 ± 120 mm; 1590 ± 1350 g). Mean ages varied by lake and structure but overall otolith had 
the highest age, followed by maxillae and then fin rays. Mean ages for Sulphurous Lake were the oldest at 22 
± 10 for otolith, 15 ± 7 for maxilla, and 10 ± 5 for fin rays; followed by Tchesinkut Lake samples at 19 ± 8 for 
otolith, 16 ± 5 for maxilla, and 11 ± 3 for fin rays; which was closely followed by Morley Lake at 18 ± 8 (19 ± 
9) for otolith, 14 ± 6 for maxilla, and 9 ± 3 for fin rays; then Takatoot Lake samples at 17 ± 8 for otolith, 14 ± 7 
for maxilla, and 11 ± 4 for fin rays; and lastly Kloch Lake was 14 ± 6 for otolith, 13 ± 5 for maxilla, and 10 ± 4 
for fin rays.  

Comparisons of ageing structure for otoliths to maxillae were more precise according to their CV and APE 
values than otoliths to fin rays. Sulphurous Lake had the lowest precision compared to all other lakes, which 
is interesting and warrants further investigation. Comparing % agreement exact, within 1 year and within 2 
years showed varying results from lake to lake.  In this study, % agreement values were not ideal.   
Age-bias plots in general for all lakes showed very few, if any, significant differences from otolith ages to 
maxilla ages, whereas otolith ages to fin ray ages showed several significant differences.  

The recreational benefit of this project is that the use of maxillae for ageing Lake Trout in BC is more cost 
effective, simple to collect, less abrasive and an alternative non-lethal sampling method, which can be used 
in age structured stock assessments or creel surveys.  

The use of maxillae for ageing Lake Trout in BC is a potential alternative nonlethal based on the results of 
this project; however, results varied from lake to lake.  Specifically, Sulphurous Lake was the most difficult 
and maxillae results suggest that maxillae were exhibiting some interesting characteristics and require 
further investigations.  With more experience, improved sampling procedures and refined ageing 
procedures, precision will increase and age-bias plots will become closer to estimating Lake Trout age 
compared to otolith; however, further  investigation is necessary to understand why some of the lakes were 
more precise than others.

Total Spent to Date $13,725Year 1 of 1Tracking No. L1904

Status: Completed

Further Evaluation of Maxillae as Ageing Structure for Lake Trout
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The Okanagan River was channelized, dammed and diked in the 1950’s, resulting in the loss of more than 
50% of the rivers length and 90% of the riparian & wetland habitat; severely impacting the rivers health and 
fish bearing capacity. Only 16% of the Okanagan River channel remains in a natural or semi-natural state 
today. The Okanagan River Restoration Initiative (ORRI) was initiated in 2000 to restore portions of the 
Okanagan River to a more natural condition and regain the habitat quality and quantity lost through 
channelization. Until recently, the majority of the restoration work has been conducted within the lower 
portion of the Okanagan River (between Okanagan Falls and the Canada/US Border). The upper portion of 
the Okanagan River channel (Penticton) however, provides the only available spawning habitat for Skaha 
Lake kokanee and rainbow trout. Habitat present is considered limited in quantity and of low quality for 
resident salmonids(Long & Newbury, 2002).  

The intent of this project was to ensure a diversity of habitat is maintained within the Okanagan River 
channel for both resident and anadromous salmonids. Project objectives were to 1). Enhance the existing 
kokanee spawning platform (built in 1986), 2). Construct a new spawning platform to provide high quality 
spawning habitat (11,000 m2) for both sockeye and kokanee, and to 3). Augment the existing rearing habitat 
for juvenile Rainbow Trout and Steelhead. 

Construction work took place between August and September 2018, during the instream work window. Work 
commenced with construction of Bed No. 4. An estimated 5,790 MT of gravel was added to the river to 
create 11,000 m2 of high quality fish habitat (500 m long spawning platform).  An additional 1,295 MT of 
spawning gravel was added to the 1986 Kokanee platform to enhance the habitat quality.  Seventy-five 
boulders were placed in the river into 15 new clusters, to improve habitat diversity.  Deficiencies within Bed 
No. 3 were also addressed; 595 MT of gravel was added to Bed No. 3 to improve the bed quality and Froude 
numbers. 

Effectiveness monitoring was conducted in the fall of 2018.  Results indicated that the effective area used by 
kokanee for spawning on the 1986 Kokanee Bed, decreased in comparison to 2017, however, the habitat in 
Bed No. 4 was fully saturated. It is suspected that there was redistribution of kokanee habitat use within the 
Okanagan River channel.  Use of lower quality area within the Penticton channel decreased, and fish tended 
utilize the higher quality habitat available as a result of restoration works (ie. newly created spawning 
platforms). 
 
The total project cost was roughly $780,000; 60% of the project was funded by US entities and the remaining 
40% was funded by by Canadian sources.  Funding from FFSBC provided an opportunity to capitalize on 
partner funding and provide a significant benefit to resident stocks.

Total Spent to Date $24,893Year 1 of 1Tracking No. L1908

Status: Completed

Okanagan River Recovery Initiative - Kokanee Spawning Platform Construction & Habitat 

Improvement
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Objectives: 
Overall project objective is to restore habitat and fish stocks in Penticton Creek. Specific 2018-19 objectives 
for are bullets below: 
• Complete 80m of habitat restoration on Penticton Creek – removal of concrete liner, channel widening, 
creation of pool/riffle habitat. This will double the work done in 2015 and extend the restored section to the 
next upstream bridge 
• Obtain complete Kokanee spawner census (fence count) on Penticton Creek. It is expected that this will be 
the first year of returns from club hatchery operations. 
 
2018-19 Outcomes:
• Completed 80m of habitat restoration on Penticton Creek – removal of concrete liner, channel widening, 
creation of pool/riffle habitat, and large woody debris and spawning beds were added. The habitat restoration 
work came out excellent, and fish were observed heavily using the newly added spawning beds in the fall. 
•  The Kokanee abundance estimate came out just over 5000, which is the highest since fence counting 
began several years ago. The addition of a night crew was critical to the success of the fence, and it was 
nearly blown out on one occasion, but lasted the entire run. The proportion of fish that are of hatchery origin 
cannot be known for sure, as only age-2 fish would have been marked (marking started in 2015 brood year). 
The proportion of age-2s will be known once otoliths are examined by the ageing lab.

Total Spent to Date $68,549Year 4 of 5Tracking No. L1609

Status: Ongoing

Penticton Creek Restoration Initiative

The kokanee population in Wood Lake has experienced dramatic fluctuations as a result of poor in-lake 
survival and a lack of access to spawning habitat in Middle Vernon Creek (due water shortages). When 
kokanee returns are high, Wood Lake is an important wild stock kokanee fishery in the Okanagan, and 
supports over 10,000 angler days per year. 

In Year 2, this project provided key spawner enumeration data required to support changes to angling 
regulations. Operating the fish fence at Middle Vernon Creek verified the relationship between the standard 
visual survey count and the census count at the fence. The data collected from this project suggest that there 
are approximately 2.5 times more fish present than are observed in the visual survey. This information was 
used in conjunction with the estimate of shore spawners and angler effort and harvest data to support a 
change in regulations from the current 2 fish per day limit to 5 fish per day. The Okanagan Fisheries Section 
is planning to implement this change in the next version of the synopsis and the effectiveness of this 
regulation change will be monitored in years 3-5 of the project.

Total Spent to Date $23,475Year 2 of 5Tracking No. L1907

Status: Ongoing

Wood and Kalamalka Lake Kokanee Fishery Optimization
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The experimental sockeye reintroduction program was initiated in the Okanagan Basin in 2004. A monitoring 
and evaluation plan was established was part of the program to determine the impacts of hatchery-reared 
sockeye on wild kokanee and sockeye stocks and to monitor the changes in the populations. Work beneath 
this project will help estimate the abundance of kokanee spawners in order to make management decisions 
for the native stocks in Skaha and Osoyoos Lake. It will also provide estimates for the degree of hybridization 
between kokanee and sockeye stocks and investigate the potential fitness implications of hybrid kokanee, a 
critical component in future management of the reintroduction program.  

A total of 786 samples were examined in Year 1, comprising of both spawners and age0 fish collected from 
2008 – 2017. Each sample was genotyped at 32 single nucleotide polymorphisms and assigned to a 
sockeye, kokanee, or hybrid class. Fish were then selected from all three classes to undergo otolith 
microchemistry analysis to determine their migratory life history. Across sampling years, we found a large 
majority of hybrids to be non-anadromous with a resident maternal parent and of an intermediate size in 
comparison with the purestocks. These results provide empirical support for the theorized mechanisms of 
hybridization and offer some prospective pathways for management in the system. Additionally, a 
generalized methodology was developed to construct a panel of molecular markers to differentiate advanced 
introgression classes. Demonstrated with the test case of sockeye –kokanee hybridization, the resulting 
accuracy- and cost-optimized panel will assist in the continued time-series sampling of Skaha Lake to 
monitor this reintroduction program as it matures.

Total Spent to Date $12,700Year 1 of 5Tracking No. L1909

Status: Ongoing

Skaha Lake Kokanee Assessment and Genetic Analysis
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Walleye (Sander vitreus) are a popular and harvest-oriented sportfish species that have Regional and 
Provincial significance as they are only native to the Peace Region (7B) in British Columbia. Charlie Lake is 
located just north of Fort St. John, BC, and boasts a popular walleye fishery. The objective of this project was 
to conduct a standardized Fall Walleye Index Netting (FWIN) survey to evaluate the Charlie Lake walleye 
population. Catch-rates (relative abundance) was used to evaluate population status over time and various 
population characteristics, such as size and age structure, size and age at maturity, growth and mortality 
were calculated.  

Walleye catch rates in FWIN surveys have remained fairly stable for the last decade and were quite high at 
29.17 fish-per-net in 2018. Based on various population parameters the Charlie Lake walleye population 
appears to be quite stable and healthy. Currently, there is an abundance of fish available for catch and 
harvest by anglers. Approximately 85% of the walleye represented in the 2018 catch were that were 
catchable (equal to or greater than 30 cm).  

Considering that walleye are a popular sportfish in Charlie Lake, as well as in the Peace Region, and that 
walleye are typically harvest-based fisheries, this population is certainly vulnerable to overharvest with such a 
large proportion of fish vulnerable to catch by anglers. Additionally, since walleye are only native to the Peace 
Region in BC, and the fact that Charlie Lake walleye appear to be quite unique among walleye populations 
throughout their range, this population has important recreational benefits and warrants continued monitoring 
and management. 

At this time, no fishing regulations for Charlie Lake walleye remain are recommended. The next FWIN 
project should take place in three to five years to maintain population monitoring efforts. Lastly, an angler 
effort study should be conducted for Charlie Lake to evaluate angling pressure as well as catch and harvest 
rates. Together, all of this information will be very important for sustainable management of Charlie Lake 
walleye.

Total Spent to Date $5,395Year 1 of 1Tracking No. L1905

Status: Completed

Charlie Lake fall Walleye Index Netting
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Moberly Lake is the largest natural lake trout lake in the Northeast Region (2,943 ha) and has two First 
Nation reserves located on its shoreline as well as numerous residences. Lake trout are one of the top 
predators in Moberly Lake and historically they supported a high use recreational fishery and First Nations 
sustenance fishery. Currently, the lake trout population is collapsed and adult abundance remains critically 
low. Lake trout harvest has been closed to recreational fishery since 2005, and all harvest on the lake during 
the fall spawning period has been closed since 2008.  

The collapsed lake trout population in Moberly Lake currently experiences a bottleneck at some juvenile life 
stage that limits recruitment of juveniles to the adult population. This project continues work that is focused 
on evaluating the success of three cohorts of hatchery-reared lake trout that were stocked into Moberly Lake 
in 2012, 2014, and 2016. The ultimate goal of the stocking events was to bolster adult lake trout abundance. 
The objective of ongoing work is to evaluate the success of stocking by attempting to detect stocked fish as 
they recruit into the adult spawning population. Additionally, this work also continues a long-term mark-
recapture program that provides essential information to help estimate population abundance, recruitment 
and survival. 

In early October 2018, a total of 63 adult lake trout were captured on known spawning shoals. To date, no 
hatchery (adipose-clipped) fish have been caught during spawning surveys. By 2020, it is estimated that 
most fish from all cohorts should be mature/maturing and susceptible to capture on spawning shoals. The 
mark-recapture analysis focuses primarily on males, as they are more likely to repeat spawn annually, and 
thus, more likely to be detected on spawning shoals. In 2018, 43 adult male lake trout were caught. Results 
of the mark-recapture analysis estimate the population of adult male lake trout to be 198 (146-249; 95% CI). 
Assuming a 1:1 male:female ratio, the estimate of total adult abundance of approximately 396 individuals. 
Survival of lake trout continues to be high 90.7% (86.9-93.6%; 95% CI), with a capture probability of 20.4% 
(13.8-29.1%; 95% CI). Population growth rates were estimated to be declining in recent years and in 2018 
was estimated at 0.89 (0.81-0.98; 95% CI), indicating that population abundance is declining. A rate of 1 
would indicate that the population is neither increasing nor decreasing. The Moberly Lake population of lake 
trout continues to be at risk of extirpation. Work will continue to evaluate the success of the stocked cohorts 
and whether or not fish will recruit to the spawning population. Future rehabilitative measures must be 
investigated to help recover this collapsed population.

Total Spent to Date $3,182Year 1 of 3Tracking No. L1906

Status: Ongoing

Moberly Lake Trout Population Monitoring

No report provided. Note this project is shared between Small and Large Lakes committees.

Total Spent to Date $154,543Year 4 of 5Tracking No. S1618

Status: Ongoing

Provincial Ageing Laboratory Support
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