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SUMMARY 

1. For 2025 fishery management purposes, the Area 23 Roundtable has agreed to begin fisheries in 
the “moderate” zone (500,000-700,000 adult return) for early season harvest management. 
Hucuktlis Lake (previously known as Henderson Lake) Sockeye remains a constraining stock in 
the “Low” zone. 

2. There is uncertainty among the 2025 forecast models. Predictions (Table 3) vary between 
330,481 (survival stanza method), 477,312 (Coho leading indicator model), 593,720 (multivariate 
model), and 1,048,087 (sibling model). Forecast models for the 2025 aggregate Somass Sockeye 
return are described in Appendix A.     

3. All models predict GCL will comprise the dominant portion of the run. In 2020 and 2021 (broods 
returning as ages 5 and 4 fish, respectively, in 2025), escapements were below the median for 
SPR. For GCL in 2020 escapement was below the median but above the following year (Figure 
5). The estimated juvenile Sockeye abundances in Sproat Lake ang Great Central Lake in the 
2022 and 2023 sea-entry years were low compared to the average historic levels. Therefore, a 
precautionary management approach for early season fisheries is warranted until the total run 
size and stock composition can be more accurately determined.  

4. The recommended management outlook for Hucuktlis Sockeye is the “Low” zone for harvest 
management, corresponding to an expected return of 15, 000–25, 000 (Table 4). The key 
consideration influencing this outlook is low spawner abundances in the main contributing brood 
years, 2020–2021.  

 

BACKGROUND 

Great Central Lake, Sproat Lake, and Hucuktlis Lake (previously known as Henderson Lake) are the 
three main Sockeye stocks returning to Barkley Sound (Area 23). The status of each stock is assessed as 
a separate Conservation Unit (CU) for implementation of Canada’s Wild Salmon Policy. From 1980–2023, 
the median adult terminal returns (catch and escapement) of Great Central Lake, Sproat Lake, and 
Hucuktlis Lake Sockeye are 305,000; 241,000 and 23,000, respectively (Table 5). In the Somass 
Sockeye return, the historical median split between Great Central Lake and Sproat Lake abundance is 
around 55% Great Central, with an inter-quartile range around the mid 40s to low 60s.  

The pre-season biological forecasts for Somass Sockeye (outlined in this bulletin) inform a management 
forecast that guides June fishing plans (Table 8). The run size forecasts are revised weekly starting in the 
third week of June based on in-season indicators described later in this bulletin. The first in-season 
reforecast is anticipated no earlier than Thursday June 19, 2025. 

Data limitations preclude a statistical forecast for Hucuktlis Sockeye. Instead, a management zone is set 
based on an outlook that considers spawner abundances and smolt abundances (when available) and 
indicators related to marine survival rates for the contributing brood years. This outlook informs 
management decisions around the amount and timing of fisheries that are likely to intercept Hucuktlis 
Sockeye.  

 

2025 SOMASS SOCKEYE BIOLOGICAL FORECASTS 

Several indicators of varying accuracy are used to inform the pre-season Somass Sockeye biological 
forecasts: abundances of younger siblings from the same brood and smolt years as returning 2025 age 
classes, sea surface temperatures recorded at the Amphitrite Point Lightstation, survival rates of Coho 
from the same brood year but return as adults one year earlier, and estimates of winter smolt abundances 
in Great Central and Sproat Lakes. The predicted Somass aggregate return is further broken down into 
age- and stock-specific forecasts in Table 3. 
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Model forecasts for the 2025 aggregate Somass Sockeye return are described in detail in Appendix A 
and summarized here:  

• The Multivariate forecast (Table 3) predicts a total return to the Somass River of 593,720 (95% 
prediction interval: 79,366–4,441,548) adult Sockeye. The predicted returns to Great Central and 
Sproat Lakes are 399,018 and 194,702 adult Sockeye, respectively (67% GCL).  

• The Sibling forecast (Table 3) predicts a total return to the Somass River of 1,048,087 adult 
Sockeye. The predicted returns to Great Central and Sproat Lakes are 786,180 and 261,908 
adult Sockeye, respectively (75% GCL). The model suggests age-4 fish will be the dominant age 
class in both the Great Central and Sproat returns (Table 3).  

• The survival stanza method model (SStM) forecast (Table 3) predicts a total return to the Somass 
River of 330,481 adult Sockeye. The predicted returns to Great Central and Sproat Lakes are 
269,819 and 60,662 adult Sockeye, respectively (82% GCL). The average spring (March, April, 

May) marine temperatures at Amphitrite Point during 1980-2024 was 9.39°C. In the year 2022, 

the average temperature of those 3 months was higher which resulted in a “fair” survival scenario 

for returning 5-year-olds. In 2023, the average temperature of those 3 months was 9.26°C, which 

was below the historic average, which results in a “high” survival scenario (5%) for returning 4-
year-olds. However, smolt abundances were low in both Great Central and Sproat Lakes through 
2022–2023 (Figure 4).  

• The Coho Leading Indicator (CLI) model predicts a total return to the Somass River of 477,312 
adult Sockeye. The predicted returns to Great Central and Sproat Lakes are 254,314 and 222999 
adult Sockeye, respectively (53% GCL). The CLI model accounts for spawner abundances in the 
contributing brood years, as well as the survival rate of Robertson Creek Coho from the 
contributing sea-entry years. Coho survival rates were above the 6% average in 2022 (6.7%) and 
below in 2023 (5.1%).  

 

2025 SOMASS SOCKEYE MANAGEMENT FORECAST 

For fishery management purposes, the Area 23 Roundtable has agreed to manage to a forecast in the 
“moderate” zone (see Table 8) corresponding to an expected return of 500,000-700,000 adult Sockeye.  

Based on the projected return, a precautionary approach to fisheries management will be required until 
in-season information can inform run size estimates. In-season indicators that will be applied to inform 
management in 2025 include: 

• Stock compositions from samples collected by the test fishery in June will be used as an 
indicator of the relative proportions of Great Central and Sproat Lake at the end of the run.  

• Area D gillnet catch rates in Area 23 in the second and third weeks of June will be used as an 
indicator of the final Somass Sockeye adult return. 

• The total cumulative accounting (escapement, catch, Alberni Inlet abundance estimate, and 
lower river abundance estimate) and estimated run timing will be used to predict the final 
Somass Sockeye adult return. 

• Scale samples collected from the test boat, fisheries, and escapement at the fishways will inform 
the predicted age composition of the return. 

• River temperatures and inlet conditions will inform holding patterns and migration conditions, 
which affect escapement timing, pre-spawn natural mortality, and susceptibility to fisheries. 



   

 

5 
 

2025 HUCUKTLIS SOCKEYE OUTLOOK 

The recommended management outlook for Hucuktlis Sockeye is the “Low” (below average) zone for 
harvest management, corresponding to an expected return of 15 000–25 000 Sockeye (Table 4). Spawner 
abundance in the 2020 brood year (4589 Sockeye) was far from the historical median of 18000, but in the 
2021 brood year, 14520 spawners were estimated (Table 4). Therefore, expectations are for a low 
Hucuktlis sockeye return in 2025. 
 

 

For further information contact: 

Mikayla Hamilton 
WCVI Stock Assessment Biologist 
Email: Mikayla.Hamilton@dfo-mpo.gc.ca 
 
 

  

mailto:Nicholas.Brown@dfo-mpo.gc.ca
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APPENDIX A. FORECAST METHODOLOGY 

Statistical forecast models 

Four models have historically been used to forecast Sockeye returns to Great Central and Sproat Lakes 
for over 40 years: the Survival Stanza Method (SStM), Surface Salinity Method (SSM), Salmonid 
Enhancement Program Biostandard Method (SEPB), and Coho Leading Indicator Method (CLI; Hyatt et 
al. 2003). In the 1980’s a sibling regression model was developed that uses the relationships between the 
returns of Sockeye at earlier ages to predict future returns of their older siblings (i.e. predicts age 4, 5, 
and 6 returns based on the abundance of earlier returning age 3, 4, and 5 fish from matching brood 
years; Peterman 1982, DFO 2012). Since the early 2020’s, a multivariate sibling model that combines 
sibling and other variables like smolt abundances and sea-entry conditions has been used, although the 
additional variables have changed depending on the year. 

For the multivariate model in 2024 the inclusion of average January–February sea surface temperatures 
from ECCC buoy c46132 “South Brooks” was included, which appeared to more accurately predict 
survival rates compared to the nearshore temperatures recorded at the Amphitrite Point Lightstation 
(Figure 6). However, this ECCC buoy c46132 data was not included in 2025, as no updated buoy data 
was available from 2022 onward; instead, Amphitrite Point Lightstation data was used in the multivariate 
model to act as the sea surface temperature component of the model. 

Sockeye from Great Central and Sproat Lakes exhibit diverse life histories with respect to freshwater and 
marine ages. Research suggests age-at-maturity and perhaps life history type (i.e. freshwater and marine 
ages) could be heritable in Sockeye salmon (Walters et al, 2021). Currently the sibling and multinomial 
forecast takes into account both stock- and life-history-specific predictors by separating the freshwater 
age components. For example, 4.2 returns predict 5.2 returns, and 4.3 returns predict 5.3 returns. 

The SStM and SSM use annual estimates of the numbers of smolts from Great Central and Sproat Lakes 
and predictors of early marine survival (marine temperature and salinity measured off Amphitrite Point, 
Ucluelet, respectively) to estimate returns (Hyatt et al. 2003).  

The CLI model is based on the observation that marine survivorships for both juvenile Sockeye and Coho 
migrating through Barkley Sound and up the West Coast of Vancouver Island often covary because both 
species face similar physical and biological conditions at sea-entry in a given year (Hyatt et al. 2003). 
Because Coho return one year earlier than most Sockeye, Coho survival values observed in one year can 
be used to predict survival of Sockeye returning the following year.  

The Sibling-only and multivariate forecasts have provided the most accurate forecasts over the long term, 
with mean absolute percentage errors (MAPE) of 38% and 28%, respectively (Figure 7). The SStM has 
had a MAPE of 58%. Over the past 5 years, the Sibling and SStM models have performed the best 
(MAPEs of 33% and 61% respectively), while the CLI and SSM models have performed poorly (MAPEs of 
77%, 72%, respectively; Figure 7).  

The forecasts generated from all methods are evaluated based on their relative accuracy at predicting 
past returns along with other relevant information (e.g. marine environmental conditions or observations). 
A heuristic management forecast for the Somass aggregate return is produced to guide early season 
fisheries. This forecast sets pre-season expectations and guides early-season harvest planning.  

2024 forecast performance 

The pre-season management forecast for the previous year was in the “Moderate” zone with a predicted 
return of approximately 500 000 adult Somass Sockeye (Table 2). 

The observed return of approximately 680,000 adult Somass Sockeye was in the 55th percentile of all 
runs recorded since 1977 (Table 1, Table 5, Figure 2). Fish from the 2018–2021 brood years returned in 
2024, with the majority contributed from 2020 and 2021. The proportion of age 42 fish (68%) was well 
above the sibling model prediction (13%) and well below the SStM prediction (80%) but similar to 
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predictions from the Multivariate and CLI models (61%, and 73% respectively). The 2024 return included 
an above average jack (ages 32 and 43) return to Great Central Lake.  

The proportion of Great Central Lake in the total adult return (78%) was higher than expected pre-season 
(63%; average of the 4 forecast models employed). Returns are slightly dominated by Great Central Lake 
in the 2019 brood year (55%) and weighted heavily towards Great Central Lake in the 2020 brood year 
(78%). In the 2021 brood year, Great Central Lake (51%) is only slightly more abundant than Sproat Lake 
(49%) (Table 6). 
 
All models, except the sibling forecast and the multivariate model, under-predicted the 2024 return (Table 
2). The prediction from the multivariate model was closest to the observed return (absolute percentage 
error: 12%).  

The return of approximately 8,306 Hucuktlis Lake Sockeye in 2024 was well below the 10-year median of 
c. 16 000 (Table 1, Table 5, Figure 3) and below with the pre-season outlook for a return in the “low” 
management zone (15 000–25 000 Sockeye). Pre-season expectations were based on below-average 
spawner abundances in the 2020 brood year.  

Sources of uncertainty 

The mean absolute percentage errors (MAPEs) for five forecast models (SStM, SSM, CLI, Multivariate, 
and Sibling) that have historically been used to predict Somass Sockeye returns range from about 28–
116%. Retrospective analysis suggests the Multivariate model is the best performing forecast. On 
average, the observed return is about 28% higher or lower than the return predicted by the Multivariate 
model. Factors that contribute to forecast uncertainty include, but are not limited to: model structure, 
assumptions about the relationships between returns and the predictor variables, and uncertainty in the 
source data (e.g. smolt abundances, age compositions in historical returns). Smolt estimates since 2018 
were derived from a revamped acoustic-trawl survey program and are considered to have better accuracy 
compared to previous years in the historical record.  

For the Hucuktlis Sockeye outlook, there is considerable uncertainty due to lower quality assessment 
data relative to the Somass stocks. There are less complete age data, relatively high uncertainty in the 
estimates of spawner abundance, and uncertainty in catch estimates. Catch estimates are particularly 
uncertain in recent years when the abundance of Hucuktlis Sockeye is low relative to the Somass stocks 
due to small sample sizes.  

The relationships between available ocean indicators and survival rates in Area 23 Sockeye are 
uncertain. While there are weak correlations between spring sea surface temperatures and salinities 
measured at Amphitrite Point and Somass Sockeye survival (R2 0.03–0.17), some years with seemingly 
excellent ocean conditions (e.g. 2002) have not yielded high survivorship. 

An additional source of uncertainty for the 2025 forecast comes from using preliminary Maa-nulth catch 
data from the 2024 season. A discrepancy of approximately 700 more fish was accounted for in the final 
Maa-nulth catch reporting, which was received after the completion of the 2024 run-reconstruction and 
2025 forecast. It is believed that the variability between models is much greater than the change these 
additional fish would induce, which may have slightly increased the forecasts that depend on sibling 
returns.  

  



   

 

8 
 

APPENDIX B. FUTURE DIRECTIONS FOR FORECASTING 

Biological oceanographic covariates 

The early marine period is believed to be a critical phase in Sockeye survival that can potentially explain a 
portion of return variability (Tanasichuk & Routledge, 2011). Measurements from physical oceanographic 
parameters, such as temperature and salinity, have been considered in the Area 23 Sockeye forecast 
since the late 1980s (Hyatt et al., 2003). However, some of these now show low correlation with Somass 
sockeye returns. These physical oceanographic characteristics are considered proxies for biological 
factors, namely predator and prey abundances, that are assumed to affect survival more directly (Koslow 
et al., 2002; Meuter, Peterman & Pyper, 2002). Wainwright (2021) points out that the predictive strength 
in climate slamon relationships is often ephemeral. The authors suggest that those with low correlation to 
sockeye returns dropped from further use and other indicators be explored. Tanasichuk & Routledge 
(2011) showed that for Somass Sockeye, a significant portion of return variability could be explained by 
euphausiid (krill) abundances in Barkley Sound during the juvenile marine migration period. DFO plankton 
surveys in Barkley Sound operated from 1991–2014 and were resumed in 2022. In addition, there has 
been some recent work on early juvenile survival via a DFO program called “Follow the Fish,” and newer 
collections of environmental data, that may identify other indicators useful for forecasting. To evaluate be 
useful for forecasting there needs to be several years of data.  

Additionally non-stationarity should be explored in the models using sibling regressions. Salmon have 
been returning at younger age classes. As such, the relationship between age classes may have 
changed, for example age 4s and following years age 5s may have changed through time, with the 
expectation that estimates of age 5s might be overestimated.  

 

.  
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APPENDIX C. TABLES AND FIGURES 

 

Table 1. Total return of Sockeye to Barkley Sound in 2024.  

Conservation Unit 
Age at Return 

Total Adults 
32 42 43 52 53 6’s 

Great Central Lake 45,868 427,365 6,472 77,829 21,763 6,040 585,337 532,997 

 
Sproat Lake 

 
43,562 

 
112,523 

 
2,765 

 
30,241 

 
4,215 

 
456 

 
193,762 

 
147,435 

 
Hucuktlis Lake 
  

7 2,734  4,462 1,103  8,306 8,299 

Total 89,437 587,622 9,237 112,532 27,081 6,496 787,405 688,731 

 

 

Table 2. Forecast performance of Somass Sockeye models (GCL & SPL) for 2024. Absolute Percentage 
Error (APE) is the absolute value of (Forecast return – Observed return) × (Observed return)−1. 

2024 Management forecast: Moderate zone (c. 500 000 adults) 

680,432 
observed 

Forecast 2024 

SStM CLI Sibling 
 

Multivariate 

Expected 280,686 352,313 805,085 772,916 

Obs. − Exp. 408,402 336,419 -116,354 -84,185 

APE 59% 49% 17% 12% 
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Table 3. Predictions by age and lake for 2025 from the four best-performing Somass Sockeye forecast 
models.  

               

Forecast   Age at return   % of return 

   42 52 53 and 63 Total   

Sibling GCL  438,220 294,098 53,861 786,180 75% 

 SPL   181,609 61,923 18,375 261,907 25% 

 Total   619,829 356,021 72,237 1,048,087   

 % at age  59% 34% 7%   

        

   4s 5s  Total  

SStM GCL  170,665 99,154  269,819 82% 

 SPL   38,582 22,080   60,662 18% 

 Total   209,247 121,234   330,481   

 % at age  63% 37%    

        

  42 52 53 63 Total  

CLI GCL 176,237 58,866 16,686 2,524 254,314 53% 

 SPL 130,596 76,186 13,821 2,396 222,999 47% 

 Total 306,833 135,052 30,507 4,938 477,312   

 % at age 64% 28% 6% 1%   

        

  42 52 53  63 Total  

Multivariate GCL 212,118 148,489 28,652 9,760 399,018 67% 

 SPL 126,269 54,133 11,834 2,465 194,702 33% 

 Total 338,387 202,622 40,486 12,225 593,720   

 % at age 57% 34% 7% 2%   

 

 

 

Table 4. Factors considered in the 2025 outlook for the Hucuktlis Sockeye return, were the age 4s from 
last year.  

Return Year 
Age at 
Return 

Brood year 
Spawner 

abundance 
Smolt Year Smolt Abundance 

2024 4 2020 4.5k (low) 2022 unknown 

2023 3 2021 14.5k(avg) 2023 unknown 
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Table 5. Terminal adult return of Area 23 Sockeye; 1980–2024. “Total A23 Catch” includes Hucuktlis Sockeye. 
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Table 6. Escapement, catch, and total return-at-age to date from brood years contributing to the 2025 Somass Sockeye return. Note.—data from 
each brood year span multiple return years; e.g. fish from the 2019 brood year returned as age 3s in 2022, 4s in 2023, 5s in 2024, and will return 
as age 6s in 2025.  

 2019 brood year  2020 brood year  2021 brood year  
Age GCL SPL TOTAL  GCL SPL TOTAL  GCL SPL TOTAL 

Escapement 

3 2 39,648 44,028 83,676  80,113 29,049 109,162  43,917 39,477 83,394 

4 2 80,852 64,745 145,597  267,755 61,534 329,289     

43 8,174 3,347 11,521  5,630 2,367 7,997     

5 2 38,297 14,350 52,647         

53 14,523 1,082 15,605         

TOTAL 181,494 127,552 309,046  353,498 92,950 446,448  43,917 39,477 83,394 

Catch 

3 2 7,122 14,120 21,242  10,666 5,404 16,070  1,951 4,085 6,036 

4 2 88,633 99,289 187,922  159,610 50,989 210,599     

43 657 608 1,265  842 399 1,241     

5 2 39,562 15,892 55,454         

53 7,240 3,133 10,373         

TOTAL 143,214 133,042 276,256  171,118 56,792 227,910  1,951 4,085 6036 

Total Return 

3 2 46,770 58,148 104,918  90,779 34,453 125,232  45,868 43,562 89,430 

4 2 169,485 164,034 333,519  427,365 112,523 539,888     

43 8,831 3,955 12,786  6,472 2,766 9,238     

5 2 77,859 30,242 108,101         

53 21,763 4,215 25,978         

TOTAL 324,708 260,594 585,302  524,616 149,742 674,358  45,868 43,562 89,430 

% of Somass return 55% 45%   78% 22%   51% 49%  



 

15 

 

Table 7. Excerpt from the management plan: Standardized Area 23 Sockeye Fishing Regime for early-season (June) fisheries. Typically, 
commercial seine fisheries are not planned until late June. However, all fisheries may be adjusted depending on in-season assessment results. 

 

 

 

 

 

 

 

 

MANAGEMENT 

ZONE

FORECAST RUN 

SIZE

MAANULTH FIRST 

NATIONS

RECREATIONAL TSUMASS 

ECONOMIC 

OPPORTUNITY

COMMERCIAL SEINE* COMMERCIAL 

GILLNET

1 - Critical Less than 200,000 no harvest no harvest no harvest no harvest no harvest

2 - Very Low 200,000 to 350,000
Open, fishing to target 

through limited effort 

(designated g/n vessels)

2 fish/day 

+ Area restrictions 

+ Late opening

Community/elder seine 

1 day/week g/n
no harvest

1 day/week starting 64 

(1 day total)

3 - Low 350,000 to 500,000
Open, fishing to target 

through limited effort 

(designated g/n vessels)

2 fish/day 

+ Area restrictions 

Community/elder seine

 2 days/week g/n
seine fishing to target

1 day/week starting  63 

(2 days total)

4 - Moderate 500,000 to 700,000
Open, fishing to target 

through limited effort 

(designated g/n vessels)

4 fish/day 

(time-area closures if 

required)

Community/elder seine 

3 days/week g/n
seine fishing to target

1 day/week starting 62 

(3 days total)

5 - High
700,000 to 

1,000,000

Open, fishing to target 

through limited effort 

(designated g/n vessels)

4 fish/day

 (time-area closures if 

required)

Community/elder seine 

4 days/week g/n
seine fishing to target

1 day/week starting 62 

(3 days total)

6 - Abundant 1,000,000 +
Open, fishing to target 

through limited effort 

(designated g/n vessels)

4 fish/day  
Community/elder seine

 5 days/week g/n
seine fishing to target

1 day/week starting 61

 (4 days total)
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Figure 1. Sibling regression fits by Gilbert-Rich age (columns) and lake (rows; GCL = Great Central Lake, SPR = Sproat Lake). Blue lines and the 

shaded areas around them show the model predictions and 95% confidence intervals, respectively. Both x and y axes are plotted on a log-scale. 
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Figure 2. Estimated adult returns of Somass (Great Central (GCL) and Sproat Lake (SPL)) Sockeye, 
1984–2024. 
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Figure 3. Estimated adult returns of Hucuktlis Lake Sockeye, 1984–2024. Catch estimates begin in 2011 
when genetic sampling was instituted.  
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Figure 4. Estimated Sockeye “pre-smolt” juvenile abundances for Great Central (GCL), Sproat (SPR), and 
Hucuktlis (HED) Lakes by sea-entry year. Most adult Sockeye returning in 2025 are associated with the 
production from the 2022 and 2023 sea-entry years.  
 
 

 
Figure 5. Time series of adult escapements to the Somass River from Great Central Lake (GCL), and 
Sproat Lake (SPR). The gray area shows the historical median % Great Central Lake in the total return 
(56%).  
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Figure 6. Time series of the marine survival rate index for Somass Sockeye stocks for Great Central Lake 

(GCL), and Sproat Lake (SPR). Coloured tiles show average January–February sea surface 

temperatures (SST; °C) measured from the Amphitrite Point Lightstation which is measured by contracted 

observers, with the database maintained by the Government of Canada (lightstations). Unfilled dots show 

years where the survival rate index is based on incomplete broods (not all fish that went to sea in those 

years have returned as adults). Stock code GCL refer to Great Central Lake, while stock code SPR refers 

to Sproat Lake. The majority of Sockeye returning in 2025 went to sea in 2022 (ages 52 and 63) and 2023 

(ages 42 and 53).

https://www.dfo-mpo.gc.ca/science/data-donnees/lightstations-phares/index-eng.html
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Figure 7. Time series of differences between predictions from the various forecast models and the observed Somass Sockeye returns. 

 

 


