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1 Executive Summary 
This is the second Stock Assessment and Fishery Evaluation (SAFE) report for the Federal salmon 
fishery in Cook Inlet Area exclusive economic zone (CI EEZ). This CI SAFE provides the necessary 
information for the North Pacific Fishery Management Council’s (Council) Scientific and Statistical 
Committee (SSC) to assess the status of the salmon stocks harvested in the CI EEZ during the 2024 CI 
EEZ salmon fishery and recommend status determination criteria (SDC), buffers, and the resulting 
acceptable biological catch (ABC) for the 2025 fishing season. 

Under the terms of the Magnuson-Stevens Fishery Conservation and Management Act (MSA), the 
National Standard 1 Guidelines (50 CFR 600.310), and amendment 16 to the Fishery Management Plan 
for the Salmon Fisheries in the EEZ off Alaska (Salmon FMP), this SAFE uses the tier system and 
harvest specifications process described in the Salmon FMP to calculate SDC and recommend ABC. As 
allowed by the Salmon FMP and National Standard Guidelines, this SAFE incorporates changes to 
assessment methods that were recommended by the SSC during 2024 (Section 2.1), and also makes new 
recommendations to the SSC for the coming fishing season (Section 2.2). The National Marine Fisheries 
Service (NMFS) prepared this SAFE as part of the process to federally manage the salmon fisheries in 
the CI EEZ. In implementing the CI EEZ salmon fishery in 2024, NMFS published a proposed rule and 
notice of availability for amendment 16 on October 18, 2023 (88 FR 72314). The final rule 
implementing amendment 16 was published on April 30, 2024 (89 FR 34718). Proposed harvest 
specifications for the 2024 CI EEZ salmon fishery were published on April 12, 2024 (89 FR 25857); 
NMFS received 21 public comment letters on the proposed harvest specifications before the end of the 
comment period on May 13, 2024. Public comments pertaining to the 2024 CI SAFE were responded to 
in the final 2024 harvest specifications published on June 18, 2024 (89 FR 51448). The 2024 salmon 
fishing season in the CI EEZ began on June 20, 2024 and closed by regulation on August 15, 2024. 

This Executive Summary begins with changes to data and assessment methods used in this 2025 SAFE; 
followed by NMFS SAFE Team recommendations to the SSC for 2025 SDC and ABC and then ends 
with a preliminary assessment of stock status relative to SDC and harvests relative to harvest 
specifications after the first CI EEZ salmon fishery during 2024. Section 2 of this SAFE provides the 
recommendations that the SSC made during the 2024 assessment and the NMFS SAFE Team responses 
to those recommendations. 

In organizing this CI EEZ SAFE, the NMFS SAFE Team used examples of other SAFE reports written 
for Federal fisheries in Alaska and elsewhere and welcomes suggestions pertaining the organization and 
content of future CI EEZ SAFE reports. 

Summary of Changes for the 2025 SAFE 

Based upon recommendations made by the SSC during the February 2024 Council meeting (NPFMC 
2024; Section 2), the NMFS SAFE Team made the following changes to the data and assessment 
methodology used to assess stock status and recommend SDC and ABC for the 2025 CI EEZ salmon 
fishing season: 

1. 2024 CI EEZ harvests are known, as opposed to past harvests (1999 – 2023) that were estimated
as referenced in section 7.1 of this SAFE.

2. Tier 1 buffers to reduce the preseason overfishing limit (OFLPRE) to the ABC are based on positive
errors (i.e. over-forecasting), as opposed to the 2024 methodology that accounted for over- and
under-forecasting.

3. The Tier 3 overfishing limit (OFL), used to assess overfishing post season, is calculated as the
largest cumulative harvest over a species generation time in the timeseries under consideration
(1999 – 2024).

4. Tier 3 OFLPRE, used as the basis for setting the preseason ABC, is calculated as the largest average
catch over a species generation time in the timeseries under consideration (1999 – 2024; i.e., the
average EEZ harvest for the years used to calculate the OFL).
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5. Buffers presented in the 2025 SAFE represent the relative percentage reduction from the
preseason OFL to the resulting ABC (b = 1 – m).

6. A new Tier 1 Bayesian model for estimating the OFLPRE is presented for SSC consideration. Using 
this approach, a preseason total run size forecast and State of Alaska harvest rate projections are
generated under a Bayesian framework, whereby the posterior predictions for both forecasts are
used to calculate the OFLPRE, resulting in a posterior distribution of probable OFLPRE values that
fully incorporate the uncertainty associated with the forecasts. Buffers are presented along with
their respective relative probabilities of over-forecasting the OFL.

2025 Tier, SDC, and Buffer Recommendations 

For the 2025 assessment (Table 1 and Table 2), the NMFS SAFE Team recommends the same stock 
groupings and tier determinations as were recommended by the SSC and published in the Final 2024 
SAFE report and the 2024 final harvest specifications for the CI EEZ salmon fishery. Table 1 and Table 
2 also provide 2025 NMFS SAFE Team recommendations for the post-season OFL (Tier 3), the OFLPRE, 
the buffer to account for scientific uncertainty and the resulting ABC. 

This 2025 SAFE report contains discussion of the approach used for establishing potential yield for Tier 
1 stocks, which is the basis for SDC and the resulting harvest specifications (See response to SSC 
comments in Section 2.1.1). For the 2024 SAFE and harvest specifications, based on a recommendation 
from the SSC, SMSY-POINT, the point estimate of the number of spawners to result in maximum sustainable 
yield, was used for calculating potential yield (potential yield = available CI EEZ harvest after the 
achievement of spawning escapement at SMSY-POINT, and, harvests that are likely to occur outside of the 
CI EEZ), which, in turn, is the basis for SDC (including the OFLPRE) and the resulting harvest 
specifications. However, for this 2025 SAFE, for Tier 1 stocks, the NMFS SAFE Team is 
recommending that the lower bound of the Alaska Department of Fish and Game (ADF&G) spawning 
escapement goal be used as the basis for SDC and harvest specifications. The NMFS SAFE Team has 
provided SDC and recommended buffers based on SMSY-POINT (Table 1) and, for comparison and SSC 
consideration, based on the lower bound of the spawning escapement goals (Table 2).  

The NMFS SAFE Team recommended SDC and harvest specifications based on sources of uncertainty 
and the biological attributes of the species being assessed; however, additional sources of uncertainty 
were not factored into the 2025 SAFE recommendations, including the inability to confirm historical 
estimates of salmon harvests in the CI EEZ prior to 2024 (which are a substantial basis for the 2024 and 
2025 recommendations); the level of participation in the EEZ salmon fishery prior to 2024; the spatial 
distribution of fishing effort within the CI EEZ prior to 2024 and effects of that effort on harvests of 
weaker stocks (Chinook and coho salmon in particular); and harvests and harvest rates for individual 
stocks and species given the new management structure of having both State of Alaska (State) and 
Federal salmon fisheries in CI. To the extent practicable, the NMFS SAFE Team aims to incorporate 
additional sources of uncertainty and include risk tables (see Appendix A) into future assessments and 
welcomes input on assumptions, estimates, and analyses used in this 2025 SAFE.
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Table 1. NMFS SAFE Team recommendations for the 2025 CI EEZ salmon fishery that use the point 
estimate of SMSY (SMSY-POINT) as the escapement target for SDC and resulting harvest specifications (this 
is not the preferred recommendation by the NMFS SAFE Team; see Table 2 and Section 2.1.1 responses 
to SSC for additional explanation): MFMT, MSST, OFL, recommended buffers, and the resulting 
ABC/ACL. Buffers for the Tier 1 stocks are calculated based on the methods described in the SAFE and 
account for uncertainty in the preseason forecast and estimated harvests in fisheries outside the CI EEZ.  

Page Stock Tier MFMT MSST OFL OFLPRE 
Buffer 

(%) ABC/ACL 

37 Kenai River Late-Run 
Sockeye (KNSOCK) 

1 0.196 3,030,000 NA 514,761 67.3% 168,485 

52 Kasilof Sockeye 
(KASOCK) 

1 0.511 555,000 NA 664,294 80.3% 130,701 

63 Aggregate “Other” 
Sockeye (AOSOCK) 

3 NA 163,000 906,757 181,351 15% 154,148 

76 Aggregate Chinook 
(ACHIN) 

3 NA 45,000 2,237 373 30% 261 

86 Aggregate Coho 
(COHO) 

3 NA 38,600 268,053 67,013 90% 6,701 

96 Aggregate Chum 
(CHUM) 

3 NA NA 390,030 97,508 20% 78,006 

104 Aggregate Pink (odd-
year) (PINK-ODD) 

3 NA NA 116,348 58,174 10% 52,357 
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Table 2. NMFS SAFE Team recommendations for the 2025 CI EEZ salmon fishery that use the lower 
bound of the escapement goal for SDC and the resulting harvest specifications (this is the preferred 
recommendation by the NMFS SAFE Team; see Section 2.1.1 responses to SSC for additional 
explanation): MFMT, MSST, OFL, recommended buffers, and the resulting ABC/ACL. Buffers for the 
Tier 1 stocks are calculated based on the methods described in the SAFE and account for uncertainty in 
the preseason forecast and estimated harvests in fisheries outside the CI EEZ.

Page Stock Tier MFMT MSST OFL OFLPRE 
Buffer 

(%) ABC/ACL 

37 
Kenai River Late-
Run Sockeye 
(KNSOCK) 

1 0.327 1,875,000* NA 976,761 27.3% 709,954 

52 Kasilof Sockeye 
(KASOCK) 

1 0.572 350,000** NA 746,294 57.0% 320,841 

63 
Aggregate 
“Other” Sockeye 
(AOSOCK) 

3 NA 163,000 906,757 181,351 15% 154,148 

76 
Aggregate 
Chinook 
(ACHIN) 

3 NA 45,000 2,237 373 30% 261 

86 Aggregate Coho 
(COHO) 

3 NA 38,600 268,053 67,013 90% 6,701 

96 Aggregate Chum 
(CHUM) 

3 NA NA 390,030 97,508 20% 78,006 

104 
Aggregate Pink 
(odd-year) 
(PINK-ODD) 

3 NA NA 116,348 58,174 10% 52,357 

* Calculated as (Lower Bound of 750,000 sockeye salmon × 0.5 × 5 years), which assumes that 375,000 
spawners per year over a generation represents an overfished condition. A somewhat more precautionary 
approach assumes that 450,000 spawners per year over a generation (Lower Bound of 750,000 × 0.6 × 
5) represents an overfished condition, resulting in an MSST of 2,250,000. The NMFS SAFE Team 
recommends that the lower bound of the escapement goal represents SMSY for this and other SDC. 

** Calculated as (Lower Bound of 140,000 × 0.5 × 5 years), which assumes that 70,000 spawners per 
year over a generation represents an overfished condition. A somewhat more precautionary approach 
assumes that 84,000 spawners per year over a generation (Lower Bound of 140,000 × 0.6 × 5) represents 
an overfished condition, resulting in an MSST of 420,000. The NMFS SAFE Team recommends that the 
lower bound of the escapement goal represents SMSY for this and other SDC.
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Summary of Buffers to Account for Scientific Uncertainty in Reducing the Preseason Overfishing 
Limits (OFLPRE) to the Acceptable Biological Catch (ABC) 

Full assessments for Federal salmon stocks harvested in the CI EEZ are provided in Section 7 of this 
SAFE, with the following summaries for each stock intended to provide considerations for the buffers 
that are recommended by the NMFS SAFE Team (Tables 1-2) for reducing the OFLPRE to the resulting 
ABCs. 

Tier 1 Kenai River late run sockeye salmon, Section 7.2:  67.3% based on SDC using SMSY-POINT, 27.3% 
(recommended) based on SDC the lower bound of the escapement goal range; the recommended buffers 
are set based on the method and model described in Section 6.2. The buffers account for uncertainty 
associated with the predicted total run size, harvests in State fisheries, and the achievement of the 
spawning escapement target (SMSY-POINT, or the lower bound, respectively). Model results suggest that 
the buffers and resulting ABC are conservative with respect to the achievement of harvests and 
escapement targets over the long term and that there is a surplus of sockeye salmon from this stock that 
could be harvested in the CI EEZ. 

Tier 1 Kasilof River sockeye salmon, Section 7.3:  80.3% based on SDC using SMSY-POINT, 57% 
(recommended) based on SDC the lower bound of the escapement goal range; the recommended buffers 
are set based on the method described in Section 6.2. The buffers account for uncertainty associated with 
the predicted total run size, harvests in State fisheries, and the achievement of the spawning escapement 
target (SMSY-POINT, or the lower bound, respectively). Model results suggest that the buffers and resulting 
ABC are conservative with respect to the achievement of harvests and escapement targets over the long 
term and that there is a harvestable surplus of sockeye salmon from this stock that could be harvested in 
the CI EEZ. 

Tier 3 Aggregate Other sockeye salmon, Section 7.4:  15%; the recommended buffer reflects a NMFS 
SAFE Team recommendation that 15% be a “default” level for Tier 3 stocks shown to be achieving 
spawning escapement targets without overfishing occurring and for which annual estimates of harvests 
are less than the ABC. The NMFS SAFE Team recommendation that the Aggregate sockeye salmon 
stock complex is healthy given the degree to which this stock has achieved spawning escapement goals 
concomitant with historical estimates of harvests.  While sockeye salmon are considered vulnerable to 
harvest with gillnets in the CI EEZ based on their size, State data suggests there are many sockeye 
salmon spawning locations throughout Upper Cook Inlet with an estimated total run size for the 
AOSOCK stock complex believed to be as large or larger than KASOCK. The AOSOCK stock complex 
could be considered for a Tier 2 designation in the future if additional escapement data were available to 
estimate total run size, which would be necessary to calculate a harvest rate from the CI EEZ portion of 
the fishery. 

Tier 3 Aggregate Chinook salmon, Section 7.5:  30%; the recommended buffer reflects a heightened 
level of concern given that there are several Chinook salmon stocks listed as “Stocks of Concern” by the 
State of Alaska, including the Kenai Late Run large Chinook salmon indicator stocks for the ACHIN 
stock complex. In addition, Chinook salmon are currently at a low state of abundance throughout the 
eastern North Pacific. However, there were only 31 Chinook salmon harvested during the CI EEZ 
salmon fishery during 2024. Chinook salmon are considered vulnerable to harvest in gillnets based on 
their size, but historical harvest estimates suggests they may be infrequently encountered in the CI EEZ 
relative to all other salmon species. The NMFS SAFE Team is not aware of any available genetic data to 
support stock of origin for Chinook salmon harvested in the CI EEZ, but historically such harvests were 
not included in the State’s stock assessments for Chinook salmon stocks in Northern Cook Inlet (e.g., 
Susitna River stocks). There is also no available length data for CI EEZ harvests with which the 
harvested Chinook salmon harvests could be attributed to the Kenai Late Run Large Chinook salmon 
stock, but available weight data (average delivered weight of 7.9 lbs) suggests that few if any of the 
Chinook salmon harvested in the CI EEZ were of sufficient size (greater than 75 cm mid-eye to tail fork 
length, MEFT) to attribute them to the Kenai Late Run Large indicator stock. Chinook salmon harvested 
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in the CI EEZ during 2024 made up 18% of the overall (State + Federal) commercial harvest in Upper 
Cook Inlet (31 of  171). 

Tier 3 Aggregate coho salmon, Section 7.6: 90%; the recommended buffer reflects the highest level of 
concern for any salmon stock harvested in the CI EEZ. Coho salmon are vulnerable to harvest based on 
their size and historical estimates of harvest in the CI EEZ. Coho salmon harvests throughout Upper 
Cook Inlet were at historically low levels during 2024 and, while weir data was incomplete during 2024, 
it is unlikely that spawning escapement targets were achieved for the indicator stocks. The 90% buffer is 
viewed by the NMFS SAFE Team as an extreme but justified attempt to ensure that this stock does not 
approach or enter an overfished condition. Counter points to the recommended 90% buffer include that 
there are currently no coho salmon stocks listed as “Stocks of Concern” by the State of Alaska; State 
data suggests there are many coho salmon spawning locations throughout Upper Cook Inlet; and the 
coho salmon harvested in the CI EEZ during 2024 made up 18% of the overall (State + Federal) 
commercial harvest in Upper Cook Inlet (4,434 of 25,200). 

Tier 3 Aggregate chum salmon, Section 7.7:  20%; the recommended buffer reflects the NMFS SAFE 
Team recommendation that chum salmon are vulnerable to harvest in gillnets based on their size 
combined with State data suggesting there are few chum salmon spawning locations throughout Upper 
Cook Inlet relative to spawning locations for all other salmon species. Currently, no chum salmon stocks 
are listed as “Stocks of Concern” by the State of Alaska. Chum salmon harvested in the CI EEZ during 
2024 made up 39% of the overall (State + Federal) commercial harvest in Upper Cook Inlet (28,805 of 
73,905). 

Tier 3 Aggregate pink salmon (odd-year), Section 7.8: 10%; the recommended buffer reflects the lowest 
level of concern for any salmon stock harvested in the CI EEZ. The NMFS SAFE Team recommends 
that the small size of pink salmon makes them less vulnerable to harvest using gillnets than other salmon 
species. State data indicates that there are many pink salmon streams throughout Upper Cook Inlet and 
pink salmon are thought to be in a relatively high state of abundance throughout the North Pacific. Pink 
salmon harvested in the CI EEZ during 2024 made up 15% of the overall (State + Federal) commercial 
harvest in Upper Cook Inlet (6,250 of 41,679). 

2024 Preliminary Postseason Summary of Stock Status in Relation to SDC and Catch relative to 
Harvest Specifications  

Table 3 and Table 4 of this SAFE include the 2024 tiers, maximum fishing mortality threshold (MFMT), 
minimum stock size threshold (MSST), OFLPRE, buffers, ABC, annual catch limits (ACLs), total 
allowable catch (TAC), and the actual catch that occurred during the 2024 federal salmon fishery in the 
CI EEZ. 

For the 2024 salmon fishing season in the CI EEZ, preliminary catch data indicate that harvests for all 
stocks was less than the preseason values for TAC, ABC/ACL, and OFLPRE set in the final 2024 harvest 
specifications (89 FR 51448). Also, for Tier 1 stocks, since the preliminary postseason estimates of 
fishing mortality rates in the CI EEZ for the most recent generation (FEEZ) are lower than the MFMT, it 
is the NMFS SAFE Team recommendation that overfishing did not occur for those stocks during 2024. 
Similarly, for the Tier 1 stocks, since the preliminary postseason estimates of cumulative escapement for 
the most recent generation (‘Cum. Esc.’ in Table 3) were substantially greater than the MSSTs, it is the 
NMFS SAFE Team recommendation that these stocks are not in or approaching an overfished condition. 
For Tier 3 stocks, since postseason estimates of cumulative harvests across the most recent generation 
(‘Cum. Harv.’ In Table 3) are less than the postseason OFLs (OFL), it is the NMFS SAFE Team 
recommendation that overfishing did not occur during 2024. Section 7.6.1 of this SAFE contains 
discussion regarding the extent to which the overfished status of the Tier 3 Aggregate coho salmon stock 
complex (COHO) can be assessed given missing and incomplete spawning escapements. The NMFS 
SAFE Team recommends that the COHO stock complex is not in an overfished condition and 
recommends basing MSST and associated estimates of spawners only on indicator stocks for which 
there is considered to be a complete and reliable history of escapement monitoring (Section 7.6.1). As 
such, the NMFS SAFE Team recommends that all other Tier 3 stocks are also not in an overfished 
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condition. The NMFS SAFE Team recommends that the Tier 3 COHO and Aggregate Chinook salmon 
stock complexes are not approaching an overfished condition, but that conservative buffers are 
warranted for the COHO salmon stock in particular in order to avoid overfishing.  

 
Table 3. Stock status in relation to status determination criteria for the 2024 CI EEZ salmon fishery. 

Stock Tier MFMT FEEZ MSST 
(000’s) 

Cum. Esc. 
(000’s) 

OFL 
(000’s) 

Cum. 
Harv. OFLPRE TAC Catch 

KNSOCK 1 0.204 0.072 3,030 8,258 NA NA 901,932   

KASOCK 1 0.495 0.036 555 4,008 NA NA 541,084 492,100* 324,837* 

AOSOCK 3 NA NA 162.5 529.7 1,271 449,524 887,464   

ACHIN 3 NA NA 44.2 70.8 3.072 406 2,697 240 31 

COHO 3 NA NA 38.6 24.4** 439 52,995 357,688 25,000 4,432 

CHUM 3 NA NA NA NA 561 147,622 441,727 99,400 28,832 

PINK-
EVEN 3 NA NA NA NA 300 35,800 270,435 121,700 6,249 

* Combined TAC and catch for Kenai Late-Run, Kasilof, and Aggregate “Other” sockeye salmon. 

** For the 2024 postseason stock status assessment of the Aggregate coho salmon stock complex, the 
estimated cumulative escapement across a generation is based on incomplete weir counts for years (2021 
– 2024); as such, the NMFS SAFE Team recommends that cumulative escapement does not reflect 
spawning escapements for this stock and should not be compared with MSST to assess overfished status. 
In this 2025 SAFE, the NMFS SAFE Team highlights and recommends options for the SSC to consider 
with respect to assessing overfished status when weir counts are incomplete. 

 
Table 4. 2024 preseason harvest specification in relation to catch for the 2024 CI EEZ salmon fishery. 
Stock level sockeye salmon catch was estimated from the total CI EEZ sockeye salmon catch using 
ADF&G 2024 genetic mixed stock analysis. 

Stock Tier OFLPRE 
ABC/ 
ACL TAC Catch Sockeye 

Catch 

KNSOCK 1 901,932 431,123   189,380 

KASOCK 1 541,084 375,512 492,100* 324,837* 77,960 

AOSOCK 3 887,464 177,493   57,496 

ACHIN 3 2,697 270 240 31 NA 

COHO 3 357,688 35,769 25,000 4,432 NA 

CHUM 3 441,727 110,432 99,400 28,832 NA 

PINK-EVEN 3 270,435 135,218 121,700 6,249 NA 

* Combined TAC and catch for Kenai Late-Run, Kasilof, and Aggregate “Other” sockeye salmon.
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2025 Stock Assessment and Fishery Evaluation for the Cook Inlet EEZ Salmon Fishery:  Overall 
Assessment Summary 

The NMFS SAFE Team assesses that, based on SDC that are compliant with the MSA, National 
Standard Guidelines, and the approved Salmon FMP, there is available yield of Tier 1 sockeye salmon 
stocks that could reasonably be harvested in the Cook Inlet EEZ salmon fishery while still allowing 
harvests in all other (i.e., State) fisheries and achieving spawning escapement goals that have the highest 
probability of producing maximum sustainable yield (MSY) over the long term. The estimated amount 
of available yield that could be harvested in the CI EEZ is dependent upon modeled output that takes 
into account and applies conservative buffers to estimates of the total run size and State harvests. In 
addition, the estimated available yield also accounts for the deterministic value of a spawning 
escapement target. Importantly, the NMFS SAFE Team recommends that the lower bound of the State’s 
spawning escapement targets for these Tier 1 stocks are reference points that represent the best scientific 
information available to define the number of spawners that are likely to produce MSY over the longer 
term, and that these lower bounds should be used as the spawning escapement targets to calculate SDC 
and available yield in the CI EEZ. 

In order to prevent overfishing the Federal COHO stock complex, the NMFS SAFE Team recommends 
that for the 2025 fishing season, a precautionary buffer is warranted to reduce the preseason OFL to the 
resulting ABC. In future years, the NMFS SAFE Team will reassess the recommended 2025 buffer 
(90%) and it is likely to pay particular attention to the extent to which spawning escapement targets for 
indicator stocks are achieved. The NMFS SAFE Team recommends research to estimate the total run 
size of the COHO stock complex in order to estimate harvest rates in the CI EEZ. 

Within this 2025 SAFE, the NMFS SAFE Team has prioritized and implemented the vast majority of 
SSC recommendations following their review of the 2024 assessment and intends to implement 
remaining SSC recommendations and make other improvements on the CI EEZ during future years. 
Responses to SSC recommendations can be found in Section 2, a complete summary of all NMFS SAFE 
Team recommendations can be found in Section 8. 
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Figure 1. Timeseries of salmon catch in the CI EEZ. Note that the first Federal fishery occurred in 2024 
and catch in prior years is estimated. For comparison with the historic CI EEZ catch, the 2025 OFLPRE 

(green-dotted line) and ABC (blue-dashed line) are presented. Note that the Tier 1 2025 OFLPRE and 
ABC were calculated using SMSY-POINT as the escapement target. 
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2 2024 Recommendations from the SSC 
2.1  SSC recommendations for the 2024 harvest specifications. 
2.1.1 For Tier 1 stocks: 

The SSC recommends that OFL and MFMT calculations for Tier 1 stocks be based on the best available 
estimate for the spawning biomass that produces maximum sustainable yield over the long-term (SMSY), 
as opposed to the lower bound of the escapement goal range, and that this be implemented for the 
preseason OFL and ABC specifications for the 2024 season.  

While the SSC acknowledges flexibility in the MSST definition relative to SMSY in this context, it 
recommends defining MSST=0.5*SMSY (summed over a generation) or half of the spawning abundance 
expected to produce MSY over the long term, for Tier 1 stocks. This approach is consistent with how the 
MSST is defined in the crab and groundfish fishery management plans (Salmon FMP). 

• NMFS SAFE Team response: This SSC recommendation was incorporated into the 2024 Final 
SAFE in which the Tier 1 OFL, MFMT, and MSST calculations for Tier 1 stocks were based on the 
point estimate of SMSY (SMSY-POINT) rather than the lower bound of the SSC-recommended spawning 
escapement goals. However, for the reasons outlined below, for the 2025 assessment the NMFS 
SAFE Team recommends that the lower bound of the State’s spawning escapement goal ranges 
appropriately represents SMSY for the Tier 1 SDC and the resulting harvest specifications. 

• For the Tier 1 stocks of Kenai and Kasilof sockeye salmon, the NMFS SAFE Team interprets and 
recommends that the State’s escapement goal ranges (Hasbrouck et al. 2022; Mckinley et al. 2024), 
including the lower bound of the ranges, represent spawning escapements with the highest probability 
of producing maximum sustainable yield (MSY) while preventing overfishing over the long term and 
are consistent with National Standard 1 Guidelines (50 CFR 600.310(b)(2)(i)), including the N.S.1 
Guidelines for defining BMSY/ SMSY (50 CFR 600.310(e)(1)(i)(C)). National Standard 1 Guidelines 
provide discretion for defining reference points (SDC, MSY, OY, ABC, and ACL) for species that 
have “alternative” life history characteristics (i.e. different from groundfish life histories) and 
specifically mention Pacific salmon in this regard (50 CFR 600.310(h)(2)). As discussed in the A16 
EA/RIR (Section 3, Appendix 12, Appendix 14), using an escapement goal range (as opposed to a 
point estimate) to define the spawning escapement targets that are most likely to maximize yield 
while preventing overfishing over the long term is a necessary recognition of salmon ecology, 
management, and spawner-recruitment dynamics. As it is not possible to manage to a single point, 
escapement goal ranges are ubiquitous in salmon management because they provide managers with 
a practicable range (achievable from a management perspective) that has the highest probability of 
maximizing yield while being abundantly precautionary in preventing overfishing. 

 
To clarify, for the Tier 1 stocks, the NMFS SAFE Team wishes to distinguish the point estimate of 
the number of spawners expected to result in the median or mean value (model estimate) of maximum 
yield (SMSY-POINT) vs. the State’s escapement goal ranges for Kenai River late run and Kasilof River 
sockeye salmon stocks, which—after an independent review of the ADF&G stock assessments and 
State policies—it interprets as MSY ranges. As such, in keeping with the Section 3 (e.g., 3.1: 
Sufficiencey of Sustainable Escapement Goals as Proxies for SMSY) and Appendix 12 (e.g., Proxies 
for SMSY) of the A16 EA/RIR, the NMFS SAFE Team recommends that the lower bound of these 
ranges represent SMSY for calculating SDC. 

 
For the Tier 1 sockeye salmon stocks, available data and analyses (Hasbrouck et al. 2022; Mckinley 
et al. 2024; Mckinley et al. 2020) suggest that the State’s spawning escapement goal ranges, including 
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the lower bound of the ranges, are well defined with respect to maximizing yields in future years 
while preventing overfishing. For the Kenai River late run sockeye salmon stock in particular, 
escapements well below the State’s point estimate of SMSY (SMSY-POINT) have resulted in some of the 
highest yields in the historical record (Hasbrouck et al. 2022). For that stock, eight of the top ten 
yields (yields of ~3.2-8.8 million fish) were the product of brood-year spawning escapements below 
the point estimate of SMSY (SMSY-POINT), including several years for which spawning escapements were 
below the current lower bound of the goal range. All of the top ten brood-year productivities (recruits 
per spawner) for the Kenai River sockeye salmon stock were also from brood-year escapements that 
were below the point estimate of SMSY (SMSY-POINT). Please also note the discussion from Hasbrouck 
et al. (2022) that for the Kenai River sockeye salmon stock, “estimates of SMSY and SEQ are imprecise 
and the estimates remain potentially sensitive to additional data.” This latter point (imprecise 
parameter estimates) was likely a key consideration by Hasbrouck et al. (2022) to supplement the 
Kenai sockeye salmon spawner-recruitment analysis with a Markov yield analysis for the purpose of 
defining the range of escapements that are expected to maximize yield. For the Kasilof sockeye 
salmon stock, the highest yields in the historical record originated from a wide range of spawning 
escapements, including those above, near, and below the point estimate of SMSY (SMSY-POINT) 
(Mckinley et al. 2024). For both Kenai and Kasilof sockeye salmon stocks, without exception, all 
historical spawning escapements within the current escapement goal ranges have produced 
harvestable yields with no indications of overfishing. For the Tier 1 stocks, escapements that are at 
the lower bound of the escapement goals have some the highest probabilities of maximizing yield in 
future years; as such, it is the recommendation of the NMFS SAFE Team that using the lower bound 
of the State's escapement goal ranges is consistent with the National Standard 1 Guidelines for 
defining SMSY because escapements at these levels have historically prevented overfishing and 
ensured stocks will continue to produce MSY (50 CFR 600.310(e)(2)). 

 
While the SSC could recommend Federal MSY escapement goal ranges that are different than those 
established by the State and recommended by the NMFS SAFE Team, having different escapement 
targets for Federal and State fisheries (1) would result in the inability for Federal managers to 
reasonably achieve an escapement target that is higher than the lower bound of the goal range since 
the nearshore and freshwater fisheries of Cook Inlet are managed by the State, which manages for the 
achievement of escapements throughout the goal range, including the lower bound; (2) could 
contribute to escapements of sockeye salmon that are in excess of the goals that have been vetted by 
the State’s escapement goal committee and recommended by the NMFS SAFE Team to maximize 
future yields and prevent overfishing; (3) could result in a scenario whereby the State target is 
achieved while, at the same time, the presearson OFL is exceeded, overfishing is occurring, or a stock 
is determined to be in an overfished condition, based on Federal SDC; and, (4) would create a narrow 
management window between SMSY-POINT and the upper bound of the spawning escapement goals 
(e.g., for the Kenai late run sockeye salmon stock, based on the analysis of Hasbrouck et al. (2022),the 
point estimate of SMSY (SMSY-POINT) is 1,212,000 while the upper bound of the goal is 1.3 million 
spawners, a difference of only ~88K fish).  

 
In addition to being the primary option in the Salmon FMP to set SDC for Tier 1 stocks in the CI 
EEZ, the lower bound of escapement goal ranges are also described in the Salmon FMP to set SDC 
for the East Area (Chapter 3.3.1) and is used to set SDC for several West Coast salmon stocks (Pacific 
Coast Salmon FMP), including those managed under the Pacific Salmon Treaty (PFMC 2022; 16 
U.S.C. §§ 3631 et seq.).  

 
In summary, it is the recommendation of the NMFS SAFE Team that the lower bound of the State’s 
escapement goal ranges for the Tier 1 Kenai and Kasilof sockeye salmon stocks are: based on the 
best scientific information available and a proven long-term record for preventing overfishing; based 
on the best scientific information available for maximizing yields over the long term (including 
accounting for scientific uncertainty) and are consistent with National Standard 1 Guidelines for 
producing MSY; consistent with the Salmon FMP for the Cook Inlet EEZ Area and the East Area off 

C1 Preliminary Cook Inlet EEZ Area Salmon SAFE 
FEBRUARY 2025 



Preliminary 2025 Cook Inlet EEZ Area Salmon SAFE Report, January 2025               12 

Alaska; consistent with the West Coast’s salmon FMP; achievable from a management perspective; 
and, are therefore the appropriate metric to use as MSY escapement targets in defining Federal SDC 
and the resulting harvest specifications. The NMFS SAFE Team suggests that caution is warranted 
in deviating from the use of the lower bound of the Tier 1 escapement goals to calculate SDC without 
first demonstrating that such a recommendation is based on the best scientific information available 
by including additional brood years into spawner-recruitment and/or yield analyses (beyond those 
considered by Hasbrouck et al. (2022) for Kenai late run sockeye salmon and by Mckinley et al. 
(2024) for Kasilof sockeye salmon), and until such time as the ecological, economic, and social 
implications of such a change can be more fully assessed. 

For the 2024 SAFE, the aggregate coho salmon buffer should remain unchanged, the aggregate 
Chinook salmon buffer should be changed from 0.167 to 0.1, the aggregate pink salmon buffer should be 
changed from 0.9 to 0.5, and the aggregate chum salmon buffer should be changed from 0.5 to 0.25.  

● NMFS SAFE Team response:  This SSC recommendation was incorporated into the 2024 Final 
SAFE.  

2.2 SSC recommendations pertinent to the 2025 harvest 
specifications.   

● Above, please see the NMFS SAFE Team recommendation to use the lower bound of the 
State’s spawning escapement goal for Tier 1 SDC and harvest specifications, which is 
applicable to the 2025 assessment. 

The SSC recommends that a workshop, or series of workshops, focused on further development of the CI 
Salmon harvest specification and status determination methods in the context of continued in-season 
EEZ management would be valuable in further SAFE development. 

● NMFS SAFE Team response: Council staff advised that such a workshop or Plan Team isn’t likely 
to occur prior to the February Council meeting due to scheduling constraints. The NMFS SAFE 
Team fully supports holding a workshop when it is practicable, and preferably before the 2026 
assessment cycle. Such workshops or a Plan Team could occur after the 2025 February Council 
meeting. 

For the 2025 SAFE, a separate process should be used to define the preseason OFL and postseason 
overfishing determination, wherein the preseason OFL is based on either the maximum or average catch 
over a defensible period of the catch history rather than the maximum catch multiplied by species 
generation time. Accordingly, the SSC requests that new buffers be proposed for each of the Tier 3 stock 
aggregates. A starting place might be the 0.75 buffers used for Tier 6 average-catch stocks in the 
groundfish FMPs, though alternatives should be considered. 

● NMFS SAFE Team response: The 2025 SAFE defines the Tier 3 preseason OFL as the largest 
average catch in the EEZ over a generation time in the timeseries under consideration (1999 - 
2024). The Tier 3 OFL is used to assess overfishing postseason is defined as the largest rolling sum 
over a generation time. By using a rolling mean and rolling sum, preseason OFL and OFL estimates 
more reasonably reflect single-season (OFLpre) and multi-year (OFL) overfishing limits. New 
recommended buffers have been proposed for each of the Tier 3 stocks. Catch that remains at or 
below the preseason OFL ensures that overfishing will not occur relative to historic EEZ catch 
estimates. 
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For the 2025 SAFE, the postseason OFL process should use the current methodology of evaluating 
across one generation to provide stability in status determination for the highly variable salmon life 
history.  

● NMFS SAFE Team response: The 2025 SAFE uses the final 2024 methodology of evaluating 
across one generation for Tier 1, 2, and 3 stocks. 

For identifying the representative catch as the basis for both the preseason and postseason OFL 
definition, the SAFE team should consider and justify: (a) whether the average or maximum catch in the 
time series is most appropriate, and (b) determine the most representative portion of the recent catch 
history to use for defining the reference point based on considerations of any past changes to the 
prosecution of the EEZ portion of the drift gillnet fishery and recent trends in stock productivity. 

● NMFS SAFE Team response: The 2025 SAFE defines the Tier 3 preseason OFL as the largest 
average catch in the EEZ over a generation time in the timeseries under consideration (1999 - 
2024). The Tier 3 OFL to assess overfishing postseason is defined as the largest rolling sum over a 
generation time. By using a rolling mean and rolling sum, preseason OFL and OFL estimates are 
more comparable to actual harvests than the previous method and do not rely on buffers to bring the 
OFL estimates to a reasonable number. Catch that remains at or below preseason OFL ensures that 
overfishing will not occur relative to historic EEZ catch estimates. 

Specific to the Tier 3 aggregate pink salmon stock, the SSC requests clarification on whether 
calculations were done separately for even-and odd-year brood lines or whether they were assumed to 
be the same stock for the purpose of determining maximum catch. The SSC highlights that they represent 
genetically distinct lines and likely exhibit differences in return abundance. 

● NMFS SAFE Team response: Yes, the pink salmon brood lines were analyzed separately. We 
have attempted to make this clearer in the 2025 SAFE. 

SSC requests that the SAFE include more information about the ARIMA analysis, such as significant 
model terms, model diagnostics, and plots of observed vs predicted values. The SSC also requests that 
the SAFE team provide a direct comparison of the retrospective performance of State of Alaska 
preseason forecasts for Tier 1 stocks with the ARIMA approach used in the SAFE.  

● NMFS SAFE Team response: The 2025 SAFE reports the lag, coefficients, and significance of 
model terms for ARIMA models presented for Tier 1 stocks, as well as side-by-side plots of 
retrospective State and AR1 run size forecasts. 

The SSC recommends that the SAFE team consider and propose alternative error metrics that scale the 
buffer according to the frequency that the preseason OFL exceeds the postseason OFL only 

● NMFS Safe Team response: The 2025 SAFE Tier 1 stocks buffers are calculated using only the 
positive forecast errors (i.e. forecast exceeded the run) when calculating median symmetric 
accuracy used to buffer the OFLPRE to the ABC. 

Given the simple forecast framework, calculations using the P* approach, in which analysts 
characterize forecast uncertainty and the Council expresses its policy toward risk by specifying an 
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acceptable probability of exceeding the true but unknown OFL, would be feasible and should be 
explored.  

● NMFS SAFE Team response: The P* approach is not feasible for the 2025 SAFE and (in the 
absence of additional resources, such as a Salmon Plan Team) would require additional guidance 
from the SSC. However, a Bayesian approach has been developed where the preseason forecast and 
forecasted state harvest is estimated using STAN (a probabilistic language to implement Bayesian 
analysis). Under this framework, it is possible to fully integrate the uncertainty associated with both 
forecasts and calculate a posterior probability of a range of potential yield and OFL values. A buffer 
can be applied by retrospectively fitting the model using a one-step-ahead approach and assessing 
the probability of over-forecasting with different buffers, given the forecast methods. The different 
proposed ABCs can be associated with probabilities of observing an OFL greater than or equal to 
each respective ABC value. This alternative Tier 1 approach has been presented in the 2025 SAFE 
in Appendix B. 

The SSC recommends the SAFE team reconsider the definition of the ‘buffer’ as a multiplier (m) by 
which to scale the OFL to obtain the ABC, where ABC = m*OFL. For consistency with other SAFEs and 
with the common use of the term, the SSC suggests defining the buffer as b = 1-m, reflecting the relative 
reduction in OFL. 

● NMFS SAFE Team response: The 2025 SAFE has adopted the definition of buffer as the 
reduction from OFL to ABC (i.e. b = 1 - m). 

SSC requests clear documentation of retrospective model performance for each stock or stock 
aggregate. 

● NMFS SAFE Team response: The 2025 SAFE includes retrospective model performance using 
MAPE metrics for Tier 1 forecast models (run size and State harvest projections).  

The SSC suggests that developing risk tables, or something similar, for future SAFE reports may provide 
a means of organizing and tracking uncertainty that is not captured in the assessment or harvest policy 
for informing ABC determination. This could be a potential item for consideration at a future workshop. 

● NMFS SAFE Team response: A preliminary draft risk table for the Aggregate coho salmon stock 
complex is included in the 2025 SAFE (Appendix A). The NMFS SAFE Team will work to create 
more comprehensive risk tables for future SAFEs and welcomes SSC guidance and feedback for 
future risk table iterations.   

Future SAFE reports should group all of the information relevant to a stock in the SAFE chapter for that 
stock, rather than placing tables and figures in an appendix. This will allow readers of the document to 
more readily access this information and follows more closely the structure of other Council SAFE 
documents. 

● NMFS SAFE Team response: Relevant stock information is included within each stock 
assessment chapter. 

As the CI EEZ management process matures, and consistent with NS2, the SSC looks forward to seeing 
a summary of scientific information concerning the most recent social and economic condition of the 
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relevant recreational and commercial fishing interests, fishing communities, and the fish processing 
industries incorporated into the SAFE.  

● NMFS SAFE Team response:  Included along with this SAFE is a draft Environmental 
Assessment (EA) that contains economic and other information pertinent to the 2024 CI EEZ 
salmon fishery. In addition, the EA/RIR published in 2024 in conjunction with amendment 16 and 
implementing regulations does contain and extensive social and economic assessment. The SAFE 
Team will continue to work on addressing this request for future SAFE reports. 

2.3 SSC recommendations pertinent to the Salmon FMP. 

For the 2025 and future SAFEs, the SSC recommends continuing the use of the current year OFL 
calculation for Tier 1 stocks, rather than the multiyear calculation, because it reflects the best estimate of 
potential EEZ yield in the current year. It is clear that the implications of the Tier 1 OFL formula in the 
proposed Salmon FMP have not been fully considered, and, consequently, that consideration should be 
given to modifying the Salmon FMP to bring it into alignment with what was actually done this year. 

● NMFS SAFE Team response:  Consistent with the SSC recommendation and as described in 
equation 6 of the Salmon FMP and Section 6.2 of this SAFE, the preaseason OFL (OFLPRE) for Tier 
1 stocks is a single-season (current year) value (not multi-year) that is based on the preaseason total 
run size forecast for the coming fishing season and accounts for harvests in other fisheries and the 
achievement of the spawning escapement target.  
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2.4 General Recommendations for all Assessments 

This section is intentionally left blank and serves as a placeholder for general recommendations from the 
SSC or from a Salmon Plan Team, if such a group is formed in the future.
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3 Introduction 
This Stock Assessment and Fishery Evaluation (SAFE) report includes assessments of five Oncorhynchus 
spp. (Pacific salmon) harvested in the CI Exclusive Economic Zone (EEZ) Area. The following species 
and stocks are assessed in this SAFE: 
● 1 Chinook salmon, O. tshawytscha, stocks (Aggregate Chinook salmon stock complex); 

● 3 sockeye salmon, O. nerka, stocks (Kenai River Late-Run, Kasilof River, and Aggregate “Other” 
sockeye salmon stock complex);  

● 1 coho salmon, O. kisutch, stock (Aggregate coho salmon stock complex); 

● 1 chum salmon, O. keta, stock (Aggregate chum salmon stock complex); and 

● 1 pink salmon, O. gorbuscha, stock (Aggregate pink salmon stock complex- divided into even- and 
odd-year broodlines). 

This SAFE report is for the federally managed salmon fishery in the CI EEZ under amendment 16 to the 
Fishery Management Plan for the Salmon Fisheries in the EEZ off Alaska (Salmon FMP), and a Federal 
requirement (50 CFR part 600). For 2025, this SAFE provides the best scientific information available on 
the biological condition of salmon stocks in CI and builds on the 2024 SAFE and the information and 
analysis in the Environmental Assessment/Regulatory Impact Review (EA/RIR) prepared for amendment 
16 and the implementing regulations. The EA/RIR also provides information on the social and economic 
condition of the sport, subsistence, personal use, and commercial fisheries, the fish processing industries, 
and communities in CI and is incorporated here by reference. 

The SAFE report summarizes the current biological status of fisheries, reference points, and analytical 
information used for the Federal assessment. Additional information on CI Salmon fisheries is available 
on the National Marine Fisheries Service web page at: https://www.fisheries.noaa.gov/action/amendment-
16-fmp-salmon-fisheries-alaska. Information pertaining to the adjacent Upper Cook Inlet (UCI) 
commercial and recreational salmon fisheries managed by the State of Alaska is available on the ADF&G 
website at: https://www.adfg.alaska.gov. 

The Salmon FMP defines those salmon stocks with evidence of historical harvests in the CI EEZ and this 
SAFE recommends classifying these stocks as belonging to one of three “tiers” based on the information 
available for the stock. Under the terms provided in the Salmon FMP and as further detailed in this SAFE, 
the tier level for each stock determines the methods used to set Federal status determination criteria (SDC) 
and harvests specifications. Each year, the SAFE Report will recommend the salmon stocks that belong in 
each tier for consideration by the Science and Statistical Committee (SSC) of the North Pacific Fishery 
Management Council (Council). 

Currently, there are 43 salmon stocks defined by the State for its management of UCI salmon fisheries 
(Munro 2023). Broadly, the State has defined salmon stocks throughout Alaska, including UCI, based on 
the availability and specificity of spawning escapement, harvest, and other data and considerations; and 
manages for the achievement of long-term sustainable yields for each stock. When sufficient data are 
available to define stock recruitment characteristics, and it is practical and achievable to do so, the State’s 
management approach also attempts to implement and manage for spawning escapement goals that have 
the greatest potential to result in maximum sustainable yield in future generations1,2. For the State’s 
salmon management, escapement goal committees—consisting of fisheries scientists, biometricians, 

                                                      

 
1 https://www.akleg.gov/basis/aac.asp#5.39.222 
2 https://www.akleg.gov/basis/aac.asp#5.39.223 
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biologists, and other fisheries professionals from ADF&G—review data, model estimates, and associated 
escapement goal recommendations for all defined stocks, every three years; a schedule that aligns with the 
State’s Board of Fisheries (BOF) cycle for each State management area. In recommending SDC and 
harvest specifications for salmon stocks in the CI EEZ for management under the scope of the MSA, this 
SAFE also considered data, analyses, and determinations from other sources. After thorough review by 
the National Marine Fishery Service (NMFS) SAFE Team and for the purposes of recommending status 
determination criteria and harvest specifications, this SAFE adopts (with some aggregation) the stock 
definitions used by the State for its management in UCI. In its review, the NMFS SAFE Team found the 
State’s stock definitions and the data, estimates, and analyses used to conduct stock assessment analyses: 

● to be accurate, thorough, and complete (including documenting when escapement estimates 
were partial or missing due to various circumstances); 

● to be based upon the best scientific information available, including a rigorous scientific 
stock assessment and review process;  

● that, given the stock assessment results, the resulting escapement targets represent ranges that 
were likely to result in sustainable returns for all stocks, and maximum yield (at the stock 
level) for the Tier 1 stocks;  

● and, as used within equations to propose SDC and harvest specifications for this SAFE, that 
these escapement targets conform to the intent of applicable Federal National Standards.  

The Federal stock definitions are based on several considerations, including the availability and 
specificity of preseason forecasts (DeCino 2022; Erickson and Lipka 2023; Gatt and Erickson 2024); the 
practical limitations—including current genetics limitations—of monitoring and accounting for the 
harvest of specific stocks of the same species in a mixed-stock fishery; the relative quality of the historical 
harvest records estimated to have occurred in the CI EEZ during previous years; and other considerations. 
Assumptions of the analyses within this SAFE include:  that Federal stock definitions align with the 
State’s definitions for Kenai River Late Run sockeye salmon and Kasilof River sockeye salmon; that the 
Federal stock definitions are aggregations of the State stock definitions for Aggregate “Other” sockeye 
salmon, Aggregate Chinook salmon, and Aggregate coho salmon, with the Federal definitions including 
the harvest of salmon bound for many minor tributaries and drainages, for which the State may not have 
established escapement goals and does not monitor escapements. There is a single State chum salmon 
escapement goal in UCI and no State escapement goals for pink salmon; given that there are known to be 
many streams in UCI that contain chum and pink salmon (Giefer 2024), the Federal definitions for chum 
and pink salmon stocks also represent aggregations of many freshwater drainages and tributaries spread 
throughout the area. Annually, NMFS will review data and analyses available for each stock and, as 
determined by NMFS or as recommended by the SSC, propose new stocks, tier determinations, SDC, and 
harvest specifications for the SSC to consider.  
The Salmon FMP and this SAFE describes the criteria and considerations used to propose assignments of 
the Federal salmon stocks to “tier” levels that determine the methods used to set SDC and harvest 
specifications. Some of the methods described to set these values propose the use of ADF&G’s preseason 
forecasts for CI salmon stocks. However, due to the required time for ADF&G to collect and process 
samples for age composition and genetic stock composition estimates used to construct their preseason 
forecasts, at this time it is necessary for the SSC to recommend SDC and harvest specifications presented 
within this SAFE that rely on preliminary estimates and other forecast approaches in the absence of 
ADF&G’s forecasts. 
Based upon the assessment frequency described in Table 5, NMFS provides recommendations on the 
OFL, acceptable biological catch (ABC), annual catch limits (ACL), and stock status specifications for 
review by the SSC in February. Additional information on the OFL and ABC determination process is 
contained in this report. The justification and options associated with each tier are intended to provide the 
SSC with the best scientific information available to inform their recommendations of appropriate tier 
placement and the methods used for the values for OFL and ABC. 
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The primary goal of this SAFE is to provide the information needed to manage salmon fishing in the CI 
EEZ, recommend harvest specifications, and prevent overfishing. A complete summary of NMFS SAFE 
Team recommendations to the SSC can be found in Section 8 of this SAFE. 
The first Preliminary SAFE was published in January of 2024 in preparation for the February Council 
meeting. At the February 2024 Council meeting, the SSC provided a number of recommendations which 
were incorporated into the revised 2024 Final SAFE. The NMFS SAFE Team has included a summary of 
the SSC recommendations in Section 2 of this 2025 Preliminary SAFE and has made every effort to 
highlight recommendations to the SSC throughout, including to the stock status summaries and 
accompanying SDC and harvest specifications.  
Personnel from NOAA’s Alaska Fisheries Science Center and Alaska Regional Office assembled this 
SAFE report. As, prior to 2024, direct Federal salmon management in the CI EEZ had not occurred since 
prior to Alaska’s statehood in 1959, this SAFE report necessarily relies upon data, estimates, and 
modeling results from ADF&G and the scientific literature; the NMFS SAFE Team expresses its 
appreciation to ADF&G for providing data necessary to complete this 2025 SAFE. The 2025 Preliminary 
SAFE report will be published on the Council website in January of 2025 and presented to the North 
Pacific Fishery Management Council in February 2025. To accommodate fishery timing and data 
availability needed to assess stock status and recommend SDC, the NMFS SAFE Team will review 
assessment data in the fall of each year as post-season harvest and escapement estimates become 
available. 
Acknowledgements:  J. Fortenbery, C. Tide, J. Mondragon, A. Oliver, A. Olson, ADF&G (non-Federal 
data and estimates); and other contributors. 
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Table 5. The UCI EEZ salmon stocks within this SAFE and review dates. Also included are the current 
schedule for review by NMFS and SSC and the assessment frequency. Recommendations for tier 
determination can be found within the Stock Status Summary for each stock. 

Stock NMFS review and 
recommendations 

to SSC 

SSC review and 
recommendations 

to Council 

Assessment 
frequency 

Year of the next 
Assessment* 

Kenai River 
Late Run 
Sockeye 
Salmon 

(KNSOCK) 

January February Annual 2026 

Kasilof River 
Sockeye 
Salmon 

(KASOCK) 
January February Annual 2026 

Aggregate 
“Other” 
Sockeye 
Salmon 

(AOSOCK) 

January February Annual 2026 

Aggregate 
Chinook 
Salmon 
(ACHIN) 

January February Annual 2026 

Aggregate 
Coho Salmon 

(COHO) 
January February Annual 2026 

Aggregate 
Chum Salmon 

(CHUM) 
January February Annual 2026 

Aggregate 
Pink Salmon 

(PINK) 
January February Annual 2026 

*The 2026 Preliminary SAFE report will be provided to the SSC and Council at the 2026 February 
Council meeting. 
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4 Definitions for Status Determination Criteria and Harvest 
Specifications 

ABC Control Rule is the specified approach in the three-tier system for setting the maximum 
permissible ABC for each stock as a function of the scientific uncertainty in the estimate of the 
preseason OFL (OFLPRE) and any other specified scientific uncertainty. 

Acceptable biological catch (ABC) is a level of catch of a stock that accounts for the scientific 
uncertainty in the estimate of the OFLPRE and any other specified scientific uncertainty. The preseason 
ABC is set at or below the OFL and, similar to the OFL, represents potential yield in the EEZ for the 
current year.  

Annual catch limit (ACL) is the level of annual catch of a stock that serves as the basis for invoking 
accountability measures. For all federally managed salmon stocks in the CI EEZ, the ACL will be set at 
or below the ABC. 

Escapement goal (G) is the recommended spawning escapement goal for each stock of salmon.  

FOFL control rule is the method for making an overfishing determination (Tier 1 and 2 stocks). Should 
stock-specific actual harvest rate (FEEZ) in the CI EEZ exceed the MFMT in any year, it will be 
determined that a stock is subject to overfishing.  

FEEZ is the realized fishing mortality rate in the EEZ for Tier 1 and 2 stocks, expressed as an exploitation 
rate, assessed over one generation [(sum of actual harvest for a generation)/ (sum of total run size for a 
generation)]. Preseason estimates of FEEZ are based on actual harvests for the first T-1 years of the 
generation time plus maximum potential EEZ harvests for the coming fishing season; final, postseason 
estimates of FEEZ are based on actual harvests for all years of the most recent generation. 

Generation time (T) is the average total number of years in the life cycle of a salmon (from fertilized 
eggs until post-spawning morality) and is used in several equations to set SDC. The following average 
generation times are used in the SDC equations:  sockeye salmon (5 yrs.), Chinook salmon (6 yrs.), coho 
salmon (4 yrs.), chum salmon (4 yrs.), pink salmon (2 yrs.). 

Maximum Fishing Mortality Threshold (MFMT) is the maximum potential fishing mortality rate in the 
EEZ above which overfishing occurs for Tier 1 and 2 stocks, expressed as an exploitation rate, assessed 
over one generation [(sum of maximum potential harvest for a generation)/(sum of total run size for a 
generation)]. MFMT is the residual yield available to be harvested in the CI EEZ after accounting for 
non-EEZ harvests and the lower bound of the spawning escapement goal being achieved (or, as 
recommended by the SSC, SMSY-POINT). MFMT is compared with the actual fishing mortality rate (FEEZ) 
to assess whether overfishing has occurred (postseason estimates) or is approaching overfishing 
(preseason estimates). 

Minimum stock size threshold (MSST) is defined for stocks with escapement goals as one half of the 
sum of the stock’s spawning escapement target summed across a generation. MSST is compared with 
cumulative actual escapement summed across the most recent generation to assess whether a stock has 
been overfished (postseason estimates) or is approaching an overfished condition (preseason estimates). 
See “Overfished” definition. 

OFL is the overfishing limit and the preseason basis for establishing ABC. For Tier 1 and 2 stocks, the 
preseason OFL (OFLPRE) is based on the preseason total run size forecast and projected harvest in State 
waters (FSTATE) and is defined as the maximum stock-specific EEZ harvest (number of fish) that could 
occur during the coming fishing season while still achieving the spawning escapement target. For Tier 1 
and 2 stocks, the OFLPRE is not used to assess overfishing postseason (see “Overfishing” definition). For 
Tier 3 stocks, OFLPRE is the basis for setting the preseason ABC while the OFL is the postseason basis 
for the assessment of overfishing. For Tier 3 stocks, based on recommendations from the SSC for the 
2024 SAFE, the NMFS SAFE Team recommends that the 2025 OFL is the largest cumulative CI EEZ 
harvest (number of fish; rolling sum) across a generation in the timeseries under consideration and the 
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2025 OFLPRE is the average harvest for the same years used to calculate the OFL. (In contrast, the 2024 
OFL was calculated as the largest estimated historic harvest in the CI EEZ for the stock in a single year 
multiplied by the generation time of the species, and the 2024 preseason OFL (OFLPRE) was the OFL 
minus harvests from the stock that occurred in the CI EEZ during the previous T-1 years of the current 
generation.) 

Overfished status is determined postseason by comparing annual spawning estimates to the established 
MSST. For stocks where MSST (or proxies) are defined, should a stock’s realized spawning 
escapement(s) summed across a generation fall below the MSST in any year, the stock would be 
declared overfished. Preseason projections of MSST are used to assess if a stock is approaching an 
overfished condition. For stocks or stock complexes without escapement goals or reliable estimates of 
escapement, it is not feasible to establish or assess the overfished status. 

Overfishing is defined for Tiers 1 and 2 stocks as occurring when the final, postseason estimate of the 
actual fishing mortality rate (FEEZ) exceeds the maximum fishing mortality rate (MFMT), with both FEEZ 
and MFMT calculated across the most recent generation of the species being assessed (e.g., for sockeye 
salmon, the most recently completed five fishing seasons). For tier 3 salmon stocks, overfishing is 
defined as occurring when the sum of the stock’s postseason EEZ harvests across a generation exceeds 
the Tier 3 OFL for that stock (See the OFL definition above), also calculated across a generation. 
Preseason projections are used to assess whether a stock is approaching a harvest rate (Tiers 1-2) or 
harvest level (number of fish; Tier 3) for which overfishing may occur. 

Total allowable catch (TAC) is the annual catch target for the directed fishery for a stock, set to prevent 
exceeding the ACL(s) for a stock or stocks in accordance with the Salmon FMP.
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5 Status Determination Criteria 
The Salmon FMP defines the following SDC and the methods by which these are set. 

SDC for salmon stocks are calculated using a three-tier system that accommodates varying levels of 
uncertainty and information. The three-tier system incorporates new scientific information and provides 
a mechanism to continually improve the SDC as new information becomes available. Under the three-
tier system, overfishing and overfished criteria and ABC levels for stocks are annually formulated. As 
described below, the ACL for each stock is set at or below the ABC. Each salmon stock is annually 
assessed to determine its status and whether (1) the catch has exceeded the ABC/ACL, (2) overfishing is 
occurring or the rate or level of fishing mortality for the stock is approaching overfishing, and (3) the 
stock is overfished, or the stock is approaching an overfished condition. 

For salmon stocks, the OFLPRE provides a reference for managers to monitor overfishing inseason, while 
overfishing is officially assessed postseason in order to account for realized escapement and harvest in 
all fisheries. The OFLPRE is derived through the annual assessment process, under the framework of the 
tier system. For Tiers 1 and 2, the OFLPRE equals the stock-specific amount of maximum potential 
harvest available in the EEZ (number of fish) after accounting for the spawning escapement goal and 
likely harvests outside of the EEZ. For Tier 3 stocks, the OFLPRE equals the largest average EEZ catch 
across a generation in the timeseries under consideration, unless an alternative catch value is 
recommended by the SSC on the basis of the best scientific information available. For all tiers, 
overfishing is officially assessed postseason when final harvest and escapement data are available to 
calculate stock level harvest, FEEZ, and MFMT. For Tier 1, overfishing is assessed using FEEZ, and 
MFMT for each stock, and for Tier 3 overfishing is assessed using the OFL (largest cumulative harvest 
for a stock across a generation time in the timeseries). 

Overfished status for each stock is determined using the spawning escapement estimate, available 
following the end of each fishing year, and compares those with MSST. For stocks considered to have 
reliable estimates of escapements, MSST is defined. If the number of spawners drops below the MSST 
then the stock is considered to be overfished. For stocks without reliable estimates of escapement, MSST 
is not defined and overfished status cannot be assessed. 

If overfishing has occurred or the stock is overfished, section 304(e)(3)(A) of the MSA, as amended, 
requires the Council to immediately end overfishing and rebuild affected stocks. 

The MSA requires that FMPs include accountability measures to prevent ACLs from being exceeded. 
TACs are the principal accountability measures to prevent ACLs from being exceeded for the 
management of the salmon fisheries in the CI EEZ. These are described in the Salmon FMP and below.  

Annually, the Council, SSC, and NMFS will review (1) the stock assessment documents, (2) the OFLs, 
ABCs, ACLs, and TACs (3) NMFS’s determination of whether overfishing occurred in the previous 
salmon fishing year, (4) NMFS’s determination of whether any stocks are overfished and (5) NMFS’s 
determination of whether catch exceeded any ACL or TAC in the previous salmon fishing year.
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6 Three-Tier System 
As described in the Salmon FMP and this SAFE, harvest specifications, OFLPRE and ABC, are set prior 
to each fishing season using the three-tier system, detailed in Table 6. A stock is assigned to one of the 
three tiers based on the availability of information for that stock and model selection choices are made. 
Tier assignments and model choices are recommended by the NMFS SAFE Team to the SSC. The SSC 
recommends tier assignments, the stock assessment and model structure, including whether the best 
scientific information available is used for calculating the proposed OFLPRE and ABC/ACLs based on 
the three-tier system, the buffers used to reduce OFLPRE to proposed values of ABC and, if applicable, 
buffers considered for proposed values of ACL. 

The NMFS SAFE Team prepares the stock assessment and calculates the proposed preseason OFLs 
(OFLPRE). For Tier 1 and 2 stocks, OFLPRE is calculated from the preseason total run size forecast and 
projected harvest in State waters. For Tier 3 stocks, the OFLPRE is calculated from estimated historical 
harvests in the EEZ. The ABCs are set by applying a buffer to the OFLPRE to account for scientific 
uncertainty. 

Stock assessment documents shall: 

• specify how the OFLPRE is calculated for each stock; and 
• specify the factors influencing scientific uncertainty that are accounted for in calculation of the 

preseason ABC. 

The NMFS SAFE Team will annually review stock assessment documents, the most recent abundance 
estimates, the proposed OFLPRE, ABCs, ACLs, and compile the SAFE. The NMFS SAFE Team then 
makes recommendations to the SSC on the OFLPRE, ABCs, ACLs, and any other issues related to the 
salmon stocks. 

The SSC annually reviews the SAFE report, including the stock assessment documents, 
recommendations from the NMFS SAFE Team, and the methods to address scientific uncertainty. In 
reviewing the SAFE, NMFS and the SSC shall evaluate and make recommendations, as necessary, on: 

• the assumptions made for stock assessment models and estimation of OFLPRE; and, 
• the methods to appropriately quantify scientific uncertainty in the OFLPRE when setting the ABC 

and ACL. 

The SSC will then set the final OFLPRE, ABCs, and ACLs for the upcoming salmon fishing year. 

6.1 Accountability Measures 
Section 4.2.8 of the Salmon FMP describes accountability measures and provides preseason and 
postseason measures that could be implemented. If total harvest is determined to be above the 
postseason ACL, NMFS will report on the harvest overages in the SAFE report and make any 
recommendations on accountability measures to the SSC. If it is necessary to improve the science used 
in the assessment or methods used to manage TAC in the EEZ, such changes can be considered during 
the SSC and Council review process. Repeated overages of ACL will trigger NMFS to evaluate and 
address any systemic bias for the overages. Possible accountability measures could include increasing 
the buffer of the OFLPRE (to result in a lower ABC and resulting ACL and TAC) to account for scientific 
or management uncertainty. If implementation error is important in causing the overages, a review and 
revision of in-season management procedures may also be warranted.
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6.2 Tier 1 
Tier 1 is applicable to salmon stocks that have reliable estimates of annual spawning escapements and 
stock-specific harvests. Stocks assigned to Tier 1 also have data that is of high quality and complete, 
with reliable estimates of the spawners and associated brood-year recruits to inform spawning 
escapement goals; age estimates for harvest and escapement components; and, preseason forecasts of 
total run size. 

The Salmon FMP, Table 6, and the text below provide description and equations for the calculations of 
MSST, MFMT, FEEZ, FOFL, OFL, OFLPRE, ABC, and ACL for Tier 1 stocks. 

For Tier 1, whether a stock is approaching or is in an overfished state is determined using MSST. The 
MSST reference point is calculated as half of the escapement target multiplied by the generation time. If 
a stock’s total EEZ harvest summed across a generation time is less than the MSST, the stock will be 
determined to be overfished. 

For Tier 1 stocks, overfishing is assessed by comparing the stock-specific fishing mortality rate in the 
EEZ (FEEZ) with MFMT. The MFMT reference point is established based on stock-specific potential 
yield available in the CI EEZ after accounting for required spawning escapement and harvest of salmon 
from that stock in non-EEZ (State managed) fisheries. For this tier, overfishing is assessed with 
postseason estimates and deemed to occur if FEEZ exceeds MFMT. As described in the Salmon FMP, 
SDC are established based on estimates of harvest and escapement across the most recent generation. 
For example, for sockeye salmon, the generation time is the most recent 5 years. 

Preseason harvest estimates ( 𝑭𝑭�𝑬𝑬𝑬𝑬𝑬𝑬 and  𝑭𝑭�𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺): The NMFS SAFE Team recommends to the SSC 
that the preseason estimate of likely harvests in State waters ( 𝐹𝐹�𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆) in the coming fishing season be 
based on an autoregressive integrated moving average (ARIMA) model of past State harvest rates using 
the auto.arima R package to identify the optimal combination of AR and MA lags. The potential harvest 
rate in the EEZ (FEEZ) in the upcoming season can then be estimated by subtracting expected State 
harvest from the forecasted run size (minus the escapement target) and dividing by the total forecasted 
run size. At the discretion of the SSC, future SAFE analyses can compare other approaches (e.g., a 
‘default’ AR-1) with the model selected by the auto.arima function or other alternatives, as well as the 
retrospective accuracy (and resulting buffer factor) of each method used to inform SAFE 
recommendations. 

OFLPRE: The preseason OFL (OFLPRE) in the EEZ is the estimated maximum harvest that could occur in 
the EEZ during a single season while still meeting the spawning escapement target and allowing for 
harvests in other fisheries. The OFLPRE is calculated from the preseason total run size forecast and 
accounts for likely harvests in other fisheries (i.e. those occurring in State waters) and the escapement 
target. OFLPRE = (forecasted run size) - (escapement target) - (non-EEZ harvest estimate). 

ABCPRE: Similar to the OFLPRE, the preseason ABC represents predicted potential yield in the EEZ for 
the coming fishing season after accounting for scientific uncertainty. The sources of uncertainty in the 
current model include the positive errors (over-forecasting) in one-year-ahead forecasts of run size and 
non-EEZ harvests.  

Scientific buffers: In reducing OFLPRE for the purpose of setting ABC, the buffer acknowledges the 
uncertainty in preseason values for SDC. In the case of Tier 1 stocks, the buffer takes into consideration 
the retrospective positive error (over-forecasting) in OFLPRE and potential yield (based on preseason run 
size forecasts and predicted State harvests) designations relative to realized postseason values. 
Specifically, the median symmetric accuracy (Morley et al. 2018) is calculated for preseason estimates 
of OFL and potential yield relative to postseason (realized) values over a ten-year window. The median 
symmetric accuracy is interpretable as a measure of percent error in preseason estimates relative to 
postseason values. A bound of 90% was imposed such that if the calculated median symmetric accuracy 
indicated use of a buffer above 90%, a 90% buffer would be used instead. Thus, in setting preseason 
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management targets, OFLPRE and potential yield are reduced by the percentage indicated by the median 
symmetric accuracy to result in the ABC and ACL.  

The NMFS SAFE Team has presented the following options to calculate SDC and harvest specifications 
for Tier 1 stocks. 

Tier 1, Option 1 (T1): The T1 approach assumes the availability of the ADF&G sibling model-based 
preseason total run size forecasts to be used in this SAFE with SDC and harvest specifications as 
described in the Salmon FMP and this SAFE. However, as ADF&G’s preseason salmon forecasts were 
not available in time to be used in this SAFE, this option will not be considered for this SAFE. 

Tier 1, Option 2 (AR): This approach assumes that an ADF&G preseason total run size forecast will not 
be available in time to set SDC and harvest specifications. Thus, total run size for the coming fishing 
season is based on autoregressive integrated moving average (ARIMA) models fitted to available adult 
return data. The optimal combination of autoregressive (AR) and/or moving average (MA) lags for the 
ARIMA models was determined by evaluating a range of alternatives via the auto.arima() function of 
the forecast package (Hyndman et al. 2024). With the AR approach, all SDC and harvest specifications 
would be set using the same equations as the T1 approach, but the estimates would necessarily be more 
uncertain because they are not informed by sibling returns. 

Tier 1, Option 3 (2025 New Bayesian approach): The new proposed Bayesian approach is similar to 
Option 2 above, except that AR forecasts are fit using RStan (Stan Development Team 2024), a 
Bayesian probabilistic programming language. The key difference is that the preseason run size forecast 
is fit using an AR1 model, and the preseason forecasted state harvest (FSTATE) is fit using either a moving 
average (Kasilof River sockeye salmon) or a white noise model (Kenai River late run sockeye salmon), 
which are the auto.arima function selected models for the current year. A range of buffers will be 
proposed to reduce the OFL to ABC and can be selected by the SSC with guidance from the NMFS 
SAFE Team using retrospective one-step-ahead testing for the years 2015 – 2024 to calculate the 
probability of over-forecasting the preseason OFL. The benefit of this approach is that uncertainty 
associated with the preseason run size and state harvest forecasts are directly incorporated when 
calculating the OFL by using the posterior distributions of probable run sizes ( 𝑅𝑅�𝑦𝑦) and state harvest 
rates ( 𝐹𝐹�𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦) in year 𝑦𝑦, where:  

𝑝𝑝(𝑂𝑂𝑂𝑂𝑂𝑂�𝑦𝑦) = 𝑝𝑝�𝑅𝑅�𝑦𝑦� − 𝐺𝐺𝑦𝑦 − �𝑝𝑝�𝐹𝐹�𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦� ∗ 𝑝𝑝�𝑅𝑅�𝑦𝑦��. 

This process results in a distribution of OFL values with associated relative probabilities of occurring 
given the uncertainty associated with the aforementioned forecasts. 

6.3 Tier 2 
Tier 2 is for salmon stocks managed as a complex, with specific tributaries or drainages as indicator 
stocks and stock-specific estimates of harvests. Indicator stocks are stocks for which sufficient data 
exists to allow for the development of measurable and objective SDC and can be used as a proxy to 
manage and evaluate data poor stocks within the stock complex. 

For Tier 2 stock complexes, FEEZ, MFMT, FOFL, and MSST for indicator stocks will be set using the 
same equations as Tier 1 stocks with overfishing and overfished determinations also assessed in the 
same way as Tier 1 stocks. 

For Tier 2 stocks, the OFLPRE, ABC, ACL, and the buffer to reduce OFLPRE and potential yield will be 
set for a stock complex in the same way as Tier 1 stocks.  

ACL < or = ABC. 

For the 2025 SAFE, NMFS SAFE Team does not recommend designating any CI EEZ salmon stock as 
Tier 2. An additional consideration for setting SDC and harvest specifications for stock complexes is 
that, while there is assumed to be a relatively thorough accounting of all harvests for the stock, there 
may be many tributaries for which spawning escapements are not assessed or are assessed with methods 
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for which the total numbers of spawners cannot be estimated with high precision. As such, the 
escapement goals and annual spawning escapement estimates for stock complexes may represent an 
index of spawners that is an unknown portion of the overall escapements. Because of this, compared to 
Tier 1 stocks, the calculated MFMT value for Tier 2 stocks may be inflated relative to FEEZ and an 
overfishing determination may be less likely to occur (vs. a Tier 1 stock) as a result, meaning, an 
overfishing designation may not be triggered for Tier 2 stock complexes, even if such a designation were 
warranted. 

Explained in more detail at the equation level, the numerator of MFMT represents maximum potential 
yield after subtracting non-EEZ harvests and the lower bound of the escapement goal. However, since 
the escapement goals for Tier 2 stocks are only indices of abundance, and not actual numbers of fish, 
subtracting this index value (and non-EEZ harvests) from the total run size would result in potential 
yield that would necessarily be larger than the actual yield available. Therefore, applying Tier 1 methods 
for SDC and harvest specifications to Tier 2 stock complexes may be less precautionary with respect to 
overfishing than using these methods to assess Tier 1 stocks. 

An alternative consideration for stock complexes, is that, if there is incomplete monitoring of indicator 
stocks, then an overfishing or overfished determination could be made when it is not warranted for the 
larger stock complex. 

As was recommended during 2024, for the 2025 assessment, the NMFS SAFE Team again recommends 
that, because the estimates of overall total escapement and associated total run size estimates are not 
“reliable,” these stocks be classified as Tier 3 for establishing SDC and harvest specifications for 2024, 
and until sufficient information is available to form consensus on the tradeoffs associated with a Tier 2 
vs. Tier 3 determination. 

Note that, compared with Tiers 1 and 2, the method for establishing ABC and ACL for Tier 3 stocks 
(below) also provides a larger range of buffers for the SSC to consider. 

Recommendation:  The NMFS SAFE Team recommends additional research to refine estimates of total 
run sizes and associated components (escapements and mortality) for CI salmon stocks; particularly for 
stocks where such estimates do not currently exist. These estimates will facilitate improved 
management. 

6.4 Tier 3 
Tier 3 is for salmon stocks without reliable estimates of escapement. Stocks in this tier may have at least 
one tributary monitored to assess spawning escapements, but, relative to Tier 1 and 2 stocks, any 
escapement goals or associated inseason assessment of escapement represent a coarse and/or unknown 
index of abundance rather than a true number of fish. For stocks in this tier, because there are no reliable 
estimates of the total number of spawners, total run size, FEEZ, and MFMT for Tier 3 stocks cannot be 
verifiably estimable and the FOFL control rule is not applicable. As described in the Salmon FMP, 
historical harvest data is used to set the OFL and OFLPRE for this tier. To assess an overfished 
determination, MSST is only estimable if the stock or stock complex has at least one tributary with a 
spawning escapement goal, in which case an overfished determination would be the same as for Tier 1 
stocks. 

OFL: The OFL is the largest cumulative EEZ catch of the stock in the timeseries under consideration 
across a generation of the species (T years), unless an alternative catch value is recommended by the 
SSC on the basis of the best scientific information available. This definition of overfishing assumes that 
the maximum catch in the historical record is analogous to the Tier 1 definition of MSY for the stock. 
As such, any harvest greater than the maximum historical catch represents harvest in excess of 
maximum potential yield in the EEZ (harvest in excess of that necessary to achieve adequate spawning 
escapement and harvests in other fisheries). Similar to the Tier 1 definition, if harvest of a Tier 3 stock 
was in excess of maximum potential yield for an entire generation, then the stock would be subject to 
overfishing. 
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OFLPRE: The OFLPRE represents the number of fish from a Tier 3 stock that could be harvested during a 
single year without exceeding the OFL. The OFLPRE is the largest average harvest from the stock that 
occurred in the EEZ across a generation in the timeseries under consideration. 

ABC: The preseason ABC is the OFLPRE reduced by a buffer to account for uncertainty. ABC would be 
set each year during the annual stock status determination process based on the best available 
information. 

Scientific buffer: Stocks assigned a Tier 3 designation lack sufficient data for a scientifically-informed 
buffer such as that used for Tier 1 stocks. As such, a range of naive buffers from 0.1 to 0.9 will be 
applied and the resulting management quantities under each buffer value will be presented and 
compared for SSC consideration. The range of buffers available for Tier 3 stocks provides additional 
flexibility for the SSC to consider, with recommendations by the NMFS SAFE Team based on 
comparisons of the buffered ABC values with past EEZ harvests and other stock attributes relative to 
status quo harvests under State management. For stocks that are considered to be a management, yield, 
or conservation concern by the SSC, a more conservative buffer could be recommended in order to 
reduce OFLPRE by a larger amount. 

ACL: The preseason ACL is equal to ABC for Tier 3 stocks. For Tier 3 stocks, because the OFL is 
based solely on historical harvests, there is limited data on which to base uncertainty estimates for a 
buffer. The NMFS SAFE Team recommends that no distinction be made between ABC and ACL.
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Figure 2. An illustration of the FOFL control rule for Tier 1 and 2 salmon stocks. SDC will allow for 
acceptable biological catch of a stock in the EEZ until the actual fishing mortality rate (FEEZ) reaches 
parity with the maximum fishing mortality threshold (MFMT), the largest amount of EEZ harvest that 
the stock can sustain over a generation while still achieving the spawning escapement target. At parity 
with MFMT, FEEZ = FOFL. Overfishing occurs when the actual fishing mortality rate exceeds the 
maximum fishing mortality rate (above a FEEZ:FMFMT ratio of 1), the spawning escapement goal is not 
being achieved across a generation. FEEZ and MFMT are normalized to total run size and assessed over 
a generation using postseason (final) estimate

C1 Preliminary Cook Inlet EEZ Area Salmon SAFE 
FEBRUARY 2025 



Preliminary 2025 Cook Inlet EEZ Area Salmon SAFE Report, January 2025               34 

 
Table 6. Three-Tier System for setting OFLs, ABCs, and ACLs for salmon stocks. The tiers are listed in 
descending order of information availability. 

Tier Information 
Available FOFL ABC control 

rule* 
Buffers 

considered ABC 

1 

Escapement 
goal 

 

Spawning 
escapement  

 

Stock-
specific 
harvests 
across 
fisheries 

 

Total run 
size 
estimates 

 

FOFL:  harvest rate such that 
FEEZ = MFMT; 

where: 

𝐹𝐹𝐸𝐸𝐸𝐸𝐸𝐸,𝑡𝑡 =
∑ 𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖
𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1
∑ 𝑅𝑅𝑖𝑖𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1

 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 =
∑ 𝑌𝑌𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖
𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1
∑ 𝑅𝑅𝑖𝑖𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1

; 

 

 

𝐴𝐴𝐴𝐴𝐴𝐴 ≤ 𝑂𝑂𝑂𝑂𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃  

  Median 
Symmetric 
Accuracy buffer 
based on positive 
errors (over-
forecasting) of 
OFLPRE 

 

𝐴𝐴𝐴𝐴𝐶𝐶𝑡𝑡 = [(𝑅𝑅𝑡𝑡� − 𝐶̂𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡 − 𝐺𝐺𝑡𝑡) ∗ (1 − 𝐵𝐵𝑡𝑡)  

2 

Escapement 
goal for 
indicator 
stock(s) 

 

Spawning 
escapements 
for indictor 
stock(s) 

 

Stock-
specific 
harvests 
across 
fisheries 

 

Total run 
size 
estimates 

FOFL:  harvest rate such that 
FEEZ = MFMT; 

where: 

𝐹𝐹𝐸𝐸𝐸𝐸𝐸𝐸,𝑡𝑡 =
∑ 𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖
𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1
∑ 𝑅𝑅𝑖𝑖𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1

 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 =
∑ 𝑌𝑌𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖
𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1
∑ 𝑅𝑅𝑖𝑖𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1

; 

 

𝐴𝐴𝐴𝐴𝐴𝐴 ≤ 𝑂𝑂𝑂𝑂𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃  

Median 
Symmetric 
Accuracy buffer 
based on 
accuracy of 
OFLPRE 

 

𝐴𝐴𝐴𝐴𝐶𝐶𝑡𝑡 = [(𝑅𝑅𝑡𝑡� − 𝐶̂𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡 − 𝐺𝐺𝑡𝑡) ∗ (1 − 𝐵𝐵𝑡𝑡)  

 

 

3 

Harvests 

 

Any 
escapement 
goals 

Overfishing assessed with 
the OFL 𝐴𝐴𝐴𝐴𝐴𝐴 ≤ 𝑂𝑂𝑂𝑂𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃  

(1) range of 0.1 
0.9 considered 

 

(2) Additional 
buffer 
considerations for 
“weak” stocks 

𝐴𝐴𝐴𝐴𝐶𝐶𝑡𝑡 = 𝑂𝑂𝑂𝑂𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃,𝑡𝑡 ∗ (1 − 𝐵𝐵𝑡𝑡) 
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The following descriptions are associated with the equations provided in Table 6: 
• FEEZ 

 T = generation time expressed as years 
 t = run year 
 Rt = annual run size 
 CEEZ = annual EEZ catch of stock in year t 

• MFMT 
 𝑌𝑌𝐸𝐸𝐸𝐸𝐸𝐸,𝑡𝑡 = 𝑚𝑚𝑚𝑚𝑚𝑚�0,𝑅𝑅𝑡𝑡 − 𝐺𝐺𝑡𝑡 − 𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡� 

• YEEZ,i  = potential yield in the EEZ 
 Rt = annual run size 
 Cstate,t = realized harvest in State waters in year t 
 G = escapement target for stock 

• ABC 
 R�𝑡𝑡  = total run size 
 𝐶̂𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡 = harvest in State waters 
 G = escapement target for stock 
 Buffer (B) = Tier 1&2: median symmetric accuracy, Tier 3: range of 0.1-0.9 

• OFL 
 𝑂𝑂𝑂𝑂𝑂𝑂𝑃𝑃𝑃𝑃𝑃𝑃 =  R�𝑡𝑡 − 𝐶̂𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡 − 𝐺𝐺𝑡𝑡 (Tier 1) 
 𝑅𝑅�𝑡𝑡 = preseason total run size forecast 
 𝐶̂𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡 =  State harvest forecast 
 𝐺𝐺𝑡𝑡 = escapement target for stock 

 

C1 Preliminary Cook Inlet EEZ Area Salmon SAFE 
FEBRUARY 2025 



Preliminary 2025 Cook Inlet EEZ Area Salmon SAFE Report, January 2025               36 

7 2025 Stock Assessments 
7.1 Data and assessments for all stocks 
Existing estimates of escapement and stock assessments used for this SAFE originate from the State of 
Alaska with data available through its website (www.adfg.alaska.gov) and associated publications 
(https://www.adfg.alaska.gov/sf/publications/); additional details are provided below in the assessments 
for each stock. 2024 salmon harvests in the EEZ were obtained from eLandings/EEZ landed fish tickets. 
The most recent stock assessments and escapement goal recommendations for Kenai River late-run 
sockeye salmon (Hasbrouck et al. 2022), Kenai Late Run Large Chinook salmon (Fleischman and 
Reimer 2017), Susitna River Chinook salmon (Reimer and DeCovich 2020), and assessments for other 
stocks (Mckinley et al. 2024) can be found through the ADF&G publications page (ADF&G 2024a) and 
the State’s Board of Fisheries website (ADF&G 2024b). Additional data, estimates, and other relevant 
information can be found within, or referenced in, annual management reports (Lipka and Stumpf 2024), 
season summaries (Stumpf 2024), preseason forecasts (Gatt and Erickson 2024), the Sport Fish harvest 
survey website (ADF&G 2024c), the statewide escapement goal reports (Munro 2023), the CI Area 
commercial salmon fishing regulations (ADF&G 2024d), and other publications.  

Future SAFEs may incorporate some or all of the ADF&G’s UCI preseason salmon forecasts; however, 
whether this occurs is largely determined by the extent to which such forecasts are available in time to 
be reviewed by NMFS and the SSC. For the 2025 SAFE, an AR1 model described previously was used 
to generate preseason forecasts of run size for Tier 1 stocks. 

Methods used by the NMFS SAFE Team to estimate historical harvests within the CI EEZ are described 
in the EA/RIR prepared for amendment 16 and the implementing regulations (NOAA Fisheries 2024). 
Of note is that, while there is now a Federal salmon fishery in the CI EEZ, these historical estimates 
continue to be used in SDC for the stocks. In summary, these estimates were made by considering the 
geographical overlap between the Federal CI EEZ and the State statistical areas where salmon landings 
were reported by fishers to have occurred, combined with professional judgment of managers regarding 
the distribution of the drift fleet. Because there was not a wholly-Federal salmon fishery confined to the 
CI EEZ prior to 2024, the accuracy of the historical EEZ harvest proportion estimates are unknown and 
treated deterministically in this 2025 SAFE. At the discretion of the SSC, future analyses could 
incorporate some measure of agreed-upon uncertainty into the historical EEZ estimates from stock 
composition studies (Barclay 2020, 2024; Barclay and Chenowith 2021; Barclay et al. 2019) and other 
sources.  

The analyses and data estimates used for the stock status summaries in this SAFE, including versions of 
model updates, are available through the following GitHub repository:  https://github.com/afsc-
assessments/Cook-Inlet-SAFE.  

The NMFS SAFE Team welcomes feedback on the analyses, either through GitHub or by contacting the 
NMFS SAFE Team authors directly via e-mail or phone.
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7.2    Kenai River Late Run Sockeye Salmon 

 
Definition:  As described in the Salmon FMP, the Kenai River Late Run sockeye salmon (KNSOCK) 
stock is defined as the Kenai Late Run sockeye salmon harvest in the CI EEZ. The Federal definition for 
this stock also includes spawning escapements and associated spawning escapement targets that are 
necessary to produce sustainable yields in future years. 

7.2.1 Retrospective assessment of fishery information relative to status determination 
criteria, including overfishing and overfished designationsThe 2024 estimated total 
harvests, spawning escapements, and total run size of the KNSOCK are still preliminary (Table 7 
and Table 8). Based on the ADF&G 2024 genetic mixed stock analysis, approximately 58.3% of 
the sockeye salmon harvested in the CI EEZ were from the KNSOCK stock. Using this mixed 
stock analysis, during 2024, an estimated 189K fish from this stock were harvested in the CI EEZ; 
which was less than the 2024 preseason OFL (902K), ABC/ACL (431K), and the KNSOCK 
proportion of TAC (265K; Table 3).  

Because the estimated KNSOCK harvest rate in the EEZ over the most recent generation (FEEZ) of 0.072 
was substantially lower than the estimated MFMT of 0.204 and the cumulative escapement (8.26M) 
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over the most recent generation was larger than MSST (3.03M), it is the recommendation of the NMFS 
SAFE Team that overfishing did not occur during 2024 and that the stock is not overfished. 

7.2.2 Data and assessment methodology 
7.2.2.1 Data input changes for 2025 

The 2025 SAFE includes catch data from the 2024 federally managed CI EEZ fishery. These data 
represent the first year during which the catch from the EEZ was known, as opposed to being estimated 
during previous years in the timeseries (Table 8).  

Additionally, ADF&G provided the NMFS SAFE Team with estimates of the 2024 genetic mixed stock 
analysis proportions of KNSOCK and Kasilof sockeye salmon stock contributions to the UCI drift 
gillnet fishery. These data allow for more accurate estimates of the individual stock contributions to the 
harvest in the EEZ, compared to the 2024 SAFE that used a historical average genetic mixed stock 
analysis proportion of KNSOCK and Kasilof River sockeye salmon stocks. 

7.2.2.2 Changes in assessment methodology for 2025 

Relative to the method used for the 2024 assessment, as described previously, the 2025 assessment 
methodology uses a different buffer calculation to reduce the OFLPRE to ABC. In the 2025 SAFE, based 
on a recommendation from the SSC, only positive errors (over-forecasting) were considered when 
calculating the buffer using mean symmetrical accuracy.  

7.2.2.3 Changes in assessment results for 2025 

The 2025 SAFE calculates the Tier 1 buffer using positive errors (over-forecasting), which resulted in a 
larger KNSOCK buffer (0.673) compared to the 2024 buffer (0.522). The larger buffer results in a 
smaller 2025 ABC (Table 9).  

7.2.2.4 Existing data and assessment 

The ADF&G data and stock assessment sources used for the Federal assessment of the KNSOCK are 
described in Section 7.2, with the additional consideration that Appendix 14 of the A16 EA/RIR 
includes an examination of density-dependent effects for this stock. 

The data used to assess KNSOCK are considered to be complete and of high quality with estimates of 
stock-specific harvests, spawning escapements, the resulting recruits from those spawners, and age 
estimates for harvests and escapements. Historical juvenile (freshwater) and smolt data also exists for 
this stock. 

The complete spawner and recruitment data for this stock enabled the use of Ricker models and yield 
analyses to evaluate spawner-recruitment relationships and inform the bounds of the State spawning 
escapement goal range. 

Sibling model relationships for the dominant age classes inform ADF&G’s pre-season estimates of total 
run size, with forecasted returns of minor age classes based on recent average returns. 

7.2.2.5 Federal data and assessments 

After review by NMFS and unless otherwise stated, this SAFE incorporates ADF&G data and associated 
estimates of harvest (2024 harvest in State waters and 1999 – 2023 harvest estimates from the EEZ), 
escapement, age, sex, and other data (Table 8). However, because of the timeline necessary to produce 
this SAFE and prosecute the Federal salmon fishery in the CI EEZ in 2025, this SAFE estimated inriver 
harvests (e.g., sportfish and personal use) for 2024.  

To inform SDC and harvest specifications, the Federal stock assessment relied on the method described 
previously for Tier 1 stocks. In the absence of ADF&G’s preseason run size forecast, the NMFS SAFE 
Team recommends using the AR approach to predict run size and State harvest levels, and the resulting 
buffers to account for scientific uncertainty in reducing the preseason OFL to the recommended ABC. 
The annual Federal assessment of stocks in the CI EEZ salmon fishery may, in the future, incorporate 
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some or all of the ADF&G’s UCI preseason salmon forecasts; however, whether this occurs is largely 
determined by whether they are available in time to be reviewed by NMFS and the SSC and be 
incorporated into the annual SAFE report.  

7.2.3 Stock size and recruitment trends 
Stock overview: Based on historical estimates, KNSOCK is the dominant stock of sockeye salmon 
harvested in the CI EEZ drift gillnet fishery and the largest stock of any salmon species harvested in the 
CI EEZ. During the most recent five-year period (2020 – 2024), an average of ~66% of the drift gillnet 
sockeye salmon harvested in the CI EEZ is estimated to have been from KNSOCK (Table 8), with a 
range of drift gillnet EEZ harvests of ~50 – 362K during this period. Total run size during the 2020 – 
2024 period ranged from 2.39 –3.72M fish. As such, the recent CI EEZ harvest rate, FEEZ, has been a 
minor portion of the overall run size (0.06–0.08) and well below the MFMT (0.1 – 0.2).  

Escapement goals:  The State of Alaska’s KNSOCK spawning escapement goals (2012–2019: 
700,000–1.2M; 2020–present: 750,000–1.3M) have been consistently achieved or exceeded during 
recent years (Table 10 and Figure 3). From 2020 – 2024, an average of approximately 1.7 million 
sockeye salmon were estimated to have spawned in the Kenai River system with a range of ~1.2 – 
2.0M).  

Spawner-recruitment and yield trends: When examining data from the 1979 – 2012 brood years, 
spawner-recruitment analyses conducted by ADF&G suggest that approximately 1.2M spawners would 
result in the point estimate of SMSY (SMSY-POINT) for this stock, with a range of 774,000 – 1.74M resulting 
in 90% of MSY. The ADF&G point estimate of SMSY (SMSY-POINT; 1.212M) was corroborated by an 
analysis in Appendix 14 of the EA/RIR. KNSOCK has poorly defined density dependent characteristics 
(Figure 3), which also result in estimates of SMSY (SMSY-POINT) that are imprecise and variable across 
modeling methods. Possible reasons for poorly defined density dependence and the large range of 
escapements to result in SMSY-POINT could include: (1) the paucity of large escapements during past years 
to parameterize spawner-recruitment models, combined with the dynamic nature of (2) harvests in other 
areas across years (Shedd et al. 2016); (3) the productive capacity for the Kenai River and ocean 
environment to spawn and rear sockeye salmon (i.e., time-varying productivity); and/or (4) the variability 
of inriver and marine survival trends across years. 

The current upper bound of the State’s escapement target (1.3M fish) has been exceeded several times 
during recent years. At present, there does not appear to be strong evidence for density dependent effects 
resulting from these large escapements (EA/RIR Appendix 14)—such as fewer returning adults or 
substantially reduced yield. This suggests that the overall watershed has some capacity to absorb more 
spawners than the current goal range. Returns from recent large escapements will provide additional 
information to better define density dependent effects in the coming years. However, it is the 
recommendation of the NMFS SAFE Team that the State’s spawning escapement goal range for this 
stock represents the best scientific information available for achieving MSY over the long term 

7.2.4 Tier determination and resulting OFL and ABC determination for 2025 
Consistent with the 2024 SAFE, the NMFS SAFE Team recommends a Tier 1 determination for 
KNSOCK during 2025. This recommendation is based on the availability of a long history of escapement 
data believed to represent actual numbers of spawners (rather than an index), spawner-recruitment model 
estimates and yield analyses that inform the State’s escapement goal range, stock-specific harvest data, 
age composition data for all stock components, complete brood tables, and a preseason forecast of total 
run size that is informed by sibling model relationships. 

This SAFE uses the AR approach to predict the 2025 run size and State harvest rate (𝐹𝐹�𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆), which are 
the main factors in determining the preseason OFL and the resulting ABC/ACL. An AR1 model was fit 
to past (1999 – 2024) Kenai River total run sizes, and an autoregressive zero mean white noise model 
(AR(0,0,0)) was fit to historic (1999 – 2024) estimated State harvest rates. The best fit AR1 model 
forecasts a 2025 Kenai River total run size of 3,453,522 sockeye salmon (𝛼𝛼 = 3,312,306,𝑃𝑃𝛼𝛼 =
0.046;   𝛽𝛽 = 1.43, 𝑃𝑃𝛽𝛽 = 2𝑥𝑥10−16;  𝜎𝜎2 = 1.12; Figure 4), and predicts a State harvest rate of 0.5 (𝜎𝜎2 =
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0.53; Figure 4), meaning that approximately half of the total run is predicted to be harvested in State 
fisheries during 2025. The forecasted run size and State harvest rate are used to estimate preseason 
values of SDC and potential yield (which is the OFLPRE for the coming fishing season). The NMFS 
SAFE Team recommendations for OFLPRE, buffer (the median symmetric accuracy buffer described 
previously in Section 6.2) and the resulting ABC are in Table 7 and Table 9). The recommended ABC 
incorporates the achievement of the biologically-based spawning escapement target, is reduced from a 
level that represents maximum potential yield for a single year, and is buffered to account for scientific 
uncertainty. The AR approach was necessary given that ADF&G’s preseason total run size forecast for 
this stock was not available in time for the SAFE. The median symmetric accuracy buffer accounts for 
model uncertainty and is, based on model results over the long term, sufficiently precautionary to result 
in the escapement target being achieved. As described previously and in the Salmon FMP, the preseason 
values of OFL and ABC represent the potential yield of this stock in the CI EEZ. In other words, these 
values represent what could be harvested for the coming fishing season in the CI EEZ while still meeting 
spawning escapement targets and estimated harvests outside of the EEZ. To be clear, the AR total run 
size forecast model will not always be correct in allowing sufficient escapement each year, but the 
scientific uncertainty applied to the OFL to result in the ABC should, according to the model, result in 
escapement targets (lower bound of the goal range or SMSY-POINT) being achieved over the long term. 

For Tier 1 stocks, the actual harvest rate (FEEZ) and the OFLPRE and ABC represent different approaches 
to assessing this stock (Table 7 and Table 8). FEEZ is the actual harvest rate averaged across the most 
recent generation. As FEEZ is currently much smaller than the maximum harvest rate for the most recent 
generation (MFMT), the ratio of these two rates describes a stock and associated ecosystem that, in 
recent years, has produced an abundance of harvestable (surplus) yield. These two rates are also used to 
define overfishing (MFMT) and provide the relative status to assess overfishing (FEEZ) for the stock. At 
present, given the comparatively small actual harvest rate, it would take many years of harvest in excess 
of the spawning escapement target for overfishing to occur. In contrast to the multiyear rates used to 
assess SDC, the OFLPRE and ABC represent potential yield in the CI EEZ specifically for the upcoming 
fishing season and are not multiyear in nature. The OFLPRE represents the potential yield after accounting 
for the achievement of the spawning escapement target and estimated non-EEZ harvests for the coming 
fishing season. The NMFS SAFE Team acknowledges that this stock is estimated to have a sustainable 
abundance of surplus yield as defined by the Salmon FMP, while also acknowledging that not achieving 
the spawning escapement target during any single year has ramifications for future yield that the SAFE 
model did not consider. Thus, while a generational approach is appropriate for defining and assessing 
SDC (overfishing and overfished status), and for providing an indicator of past performance for this and 
other salmon stocks, cumulative yield across a generation may not be an appropriate metric for setting 
acceptable biological catch for a semelparous species. 

As previously mentioned and discussed in the amendment 16 EA/RIR, the lack of evidence for density 
dependence is an important consideration for assessing necessary escapements, the allowable harvests 
that will facilitate the achievement of those escapements, and the estimation of potential yield for 
KNSOCK. Available data indicates that spawning escapements in excess of the upper bound of the 
escapement goal have resulted in a harvestable surplus of returning fish in future years (Table 11). The 
NMFS SAFE Team recommends that the State’s escapement goal range for this stock represents the best 
scientific information available for maximizing yield and preventing overfishing in future years. At the 
same time, as discussed in the A16 EA/RIR and Hasbrouck et al. (2022), at present there is not a well-
defined upper threshold of spawners that would result in reduced future yield. The Kenai River 
ecosystem components responsible for spawning, rearing, migration, and other life stages have shown 
sufficient capacity to absorb spawners well in excess of the State escapement goal while also producing 
harvestable yield. While it is not necessarily rare for sockeye salmon stocks that are the focus of fisheries 
to have poorly defined density-dependent characteristics, it is rare for a major, exploited, sockeye salmon 
stock to exhibit only positive yields throughout its entire history. The relatively large and consistent 
escapements to this system during recent years (Table 8) may help to define the capacity of the 
ecosystem to produce yield, but given the lack of existing data, it may be many years before such data 
are informative to management. At high spawning escapements, Ricker-type density dependence can be 
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assumed; however, the central tendency of the spawner-recruitment trend may be obscured due to the 
lognormal variance around the mean—high spawning escapements could result in a wide range of 
outcomes (from high yields to very low yields). As such, we reiterate that it could take many years of 
spawning escapements above the current upper bound of this goal in order to better elucidate density 
dependent effects, including the yields of large spawning abundances. 

The 2025 NMFS SAFE Team recommendations for the Tier 1 KNSOCK stock are provided in Table 7. 
Given the considerations discussed above, it is the recommendation of the NMFS SAFE Team that the 
KNSOCK stock is healthy based on SDC. Model results suggest there is potential yield available to be 
harvested in the CI EEZ. Based on recommendations from the SSC to use SMSY-POINT in calculations of 
SDC and for estimating potential yield (OFLPRE), and based on the methods that were described 
previously, the 2025 preseason ABC for KNSOCK would be set at 168,485 sockeye salmon (Table 7). 
However, the NMFS SAFE Team reiterates its recommendation that yield and SDC for this stock be 
based on the lower bound of the State’s spawning escapement goal target of 750K, which would result in 
a 2025 preseason ABC of 710K sockeye salmon (Table 7). The NMFS SAFE Team recommends that the 
lower bound of the State’s escapement goal range for the KNSOCK stock represents the best scientific 
information available for maximizing yield and preventing overfishing over the long term, in fulfillment 
of National Standard 1 Guidelines. Regarding the calculation of MSST to define an overfished 
determination, in addition to the primary recommendation that MSST be based on the lower bound of the 
State’s escapement goal and be set at 1.875 million spawners (which assumes the equivalent of 375,000 
or fewer spawners per year over a generation represents an overfished condition); we have also provided 
a more precautionary alternative recommendation that the equivalent of 450,000 or fewer spawners over 
a generation (lower bound of 750,000 × 0.6 ×5) represents an overfished condition, resulting in an MSST 
of 2,250,000.
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Figure 3. Classic Ricker model fit to Kenai River late-run sockeye salmon. Spawner-recruit data from 
1979–2015 (solid line) and 1979–2012 (dashed line). From Mckinley et al. (2024), the most recent 
ADF&G stock assessment for Kenai Late Run sockeye salmon. Vertical lines represent SMSY-POINT for 
each model. The shaded area is the current escapement goal (750,000–1,300,000)
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Figure 4. Kenai River Late Run sockeye salmon preseason ARIMA model fits to timeseries. (a) ARIMA 
white noise model fit (AR(0,0,0);blue dashed line) to historic estimated drift gillnet harvest proportions 
(black solid line) occurring in State waters for years 1999 -2024 and the 2025 predicted State harvest 
proportion (red) and the associated 80 and 95%  confidence intervals. (b) AR1 model fit (blue dashed 
line) to historic Kenai River late sockeye salmon total run size (black solid line) and the predicted 2025 
run size (red) and the 80 and 95% confidence intervals. (c) Retrospective one-step-ahead predictions for 
ARIMA (blue line), the ADF&G sibling forecast (purple line) and the observed run size (black). ARIMA 
models were fit using the auto.ARIMA function in R using the timeseries from 1999 to the year prior to 
each year’s prediction. Mean absolute percent error (MAPE) was calculated for ARIMA and sibling 
forecasts and presented in the plot (MAPEARIMA= 30.4% and MAPESIBLING=19.7%
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Figure 5. Timeseries of Kenai River late run sockeye salmon harvest in the EEZ for years 1999 - 2024. 
For 2025, the OFLPRE is 514,761 and the NMFS SAFE Team recommends a buffer of 67.3%, resulting 
in an ABC of 168,485. EEZ harvest estimates prior to 2024 are based on methods and assumptions are 
described in section 7.1 of this SAFE report. The Kenai River late run sockeye salmon stock catch is 
estimated from the total CI EEZ catch using genetic mixed stock analysis.
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Figure 6. Kenai River Late Run sockeye salmon EEZ (a) catch by day and (b) cumulative catch 
compared to the 2024 TAC. Note that the Kenai River Late Run sockeye salmon catch is estimated from 
the total CI EEZ sockeye salmon catch using genetic mixed stock analysis.
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Table 7. Status and recommended catch specifications for Tier 1 Kenai River Late Run sockeye salmon. 
For 2025, the NMFS SAFE Team recommends a buffer of 0.673 be used to reduce the preseason OFL 
(potential yield in the CI EEZ) to the recommended ABC of 168K sockeye salmon. Values for MSST, 
MFMT, OFL, and ABC have been presented to reflect the recommendation by the SSC to use SMSY-

POINT (1,212,000 spawners) as the escapement target. Additionally, for comparison, these values are 
also presented using the lower bound of the State’s escapement goal (750K spawners; NMFS SAFE 
Team Recommendation). An overfished determination is assessed postseason by comparing the 
minimum stock size threshold (MSST), one half of the sum of the stock’s spawning escapement target 
summed across a generation, with actual cumulative escapement summed across a generation (Cum. 
Escap.). For Tier 1 stocks, overfishing is assessed postseason by comparing the maximum fishing 
mortality threshold (MFMT), the largest potential harvest rate in the EEZ while still achieving the 
spawning escapement target and non-EEZ harvests, with the actual estimated harvest rate assessed over 
a generation (FEEZ). Rates are normalized to total run size. Shaded values are new estimates or 
projections based on the current assessment, the projected EEZ Cum. Escap. for the coming fishing 
season only including the first four years (T-1) of the current generation. Note that estimates for EEZ 
harvests prior to 2024 were calculated as described in section 7.1. 

Esc. 
Target Year MSST Cum. 

Escap.  MFMT FEEZ 
Total 
Run 

EEZ 
Harvest OFLPRE ABC 

SMSY 2020 3,030 6,069 0.094 0.073 2,394 50 NA NA 

 2021 3,030 6,957 0.145 0.061 3,992 256 NA NA 

 2022 3,030 7,106 0.161 0.068 2,929 330 NA NA 

 2023 3,030 8,160 0.204 0.076 3,553 362 NA NA 

 2024 3,030 8,258 0.204 0.072 3,724 189 901.9 431* 

 2025 3,030 6,652 0.196 0.094 3,454  514.8 168 

Lower 
Bound  

2020 1,775 6,069 0.255 0.073 2,394 50 NA NA 

2021 1,800 6,957 0.299 0.061 3,992 256 NA NA 

 2022 1,825 7,106 0.308 0.068 2,929 330 NA NA 

 2023 1,850 8,160 0.348 0.076 3,553 362 NA NA 

 2024 1,875 8,258 0.343 0.072 3,724 189 1,165 ---* 

 2025 1,875** 6,652 0.337 0.012 3,454  976.8 710 

* ABC was calculated using the 2024 buffer method that considered positive and negative errors, 
whereas the new 2025 buffer only considers the positive errors (over-forecasting). Because of the 
change in buffer methodology, a 2024 ABC using the lower bound of the escapement goal is not 
presented.  

** Calculated as (Lower Bound of 750,000 sockeye salmon × 0.5 × 5 years), which assumes that 
375,000 spawners per year over a generation represents an overfished condition. A somewhat more 
precautionary approach assumes that 450,000 spawners per year over a generation (Lower Bound of 
750,000 × 0.6 × 5) represents an overfished condition, resulting in an MSST of 2,250,000. The NMFS 
SAFE Team recommends that the lower bound of the escapement goal represents SMSY for this and other 
SDC. 
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Table 8. Historical data for Tier 1 Kenai River Late Run sockeye salmon used to inform the SDCand harvest specifications. The table includes 
year of the salmon run, the estimate of total run size (000’s), the spawning escapement (000’s), the Federal spawning escapement target (SMSY-

POINT; 000’s), the total catch across all fisheries (000’s), the estimate State waters catch (000’s), the fraction of the catch estimated to have 
occurred in State waters, the estimated EEZ catch (000’s), the fraction of the total catch estimated to have occurred in the EEZ, the maximum 
fishing morality threshold, and the potential yield in the EEZ (000’s), cumulative escapement (000’s), and minimum stock size threshold (MSST; 
000’s). For this SAFE, MFMT and Potential Yield in the EEZ reflect the 2024 SSC recommendation that these be based on a point estimate of 
SMSY (SMSY-POINT) for this stock of 1,212,000 spawners. The lower bound of the State escapement goal is 750K sockeye salmon (2017 - 2024). For 
this table, MFMT and Potential Yield in the EEZ reflect the 2024 SSC recommendation that these be based on a point estimate of SMSY (SMSY-

POINT) for this stock of 1.212 million spawners. Note that EEZ harvest prior to 2024 is estimated as described in section 7.1.

Year Run size Esc. 

Esc. 
Target 
(SMSY-

POINT)   

Total 
catch 

 State 
catch FSTATE EEZ 

Catch FEEZ MFMT Potential 
Yield EEZ 

Cum. 
Esc. MSST 

1999 2985 949 1212 2035 1694 0.568 341 NA NA 79 NA NA 

2000 1815 697 1212 1118 937 0.516 181 NA NA 0 NA NA 

2001 2190 738 1212 1451 1230 0.562 221 NA NA 0 NA NA 

2002 3467 1127 1212 2340 1980 0.571 360 NA NA 275 NA NA 

2003 4440 1402 1212 3037 2606 0.587 431 0.103 0.066 622 4913 3030 

2004 5705 1691 1212 4015 3299 0.578 716 0.108 0.119 1194 5655 3030 

2005 6109 1654 1212 4455 3598 0.589 857 0.118 0.155 1299 6612 3030 

2006 2849 1892 1212 957 850 0.298 107 0.109 0.185 787 7766 3030 

2007 3602 964 1212 2638 1864 0.517 774 0.127 0.195 526 7603 3030 

2008 2082 709 1212 1374 1154 0.554 220 0.131 0.187 0 6910 3030 

2009 2430 848 1212 1582 1254 0.516 328 0.134 0.153 0 6067 3030 

2010 3596 1038 1212 2558 1886 0.524 672 0.144 0.124 498 5451 3030 

2011 6263 1281 1212 4982 3842 0.613 1140 0.174 0.124 1209 4840 3030 

2012 4770 1213 1212 3557 2343 0.491 1214 0.187 0.153 1215 5089 3030 

2013 3628 980 1212 2648 1965 0.542 683 0.195 0.163 451 5360 3030 
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Year Run size Esc. 

Esc. 
Target 
(SMSY-

POINT)   

Total 
catch 

 State 
catch FSTATE EEZ 

Catch FEEZ MFMT Potential 
Yield EEZ 

Cum. 
Esc. MSST 

2014 3404 1218 1212 2186 1682 0.494 504 0.194 0.179 510 5730 3030 

2015 3819 1400 1212 2419 2181 0.571 238 0.173 0.174 426 6092 3030 

2016 3712 1118 1212 2594 2194 0.591 400 0.157 0.15 306 5929 3030 

2017 2596 1057 1212 1539 1337 0.515 202 0.118 0.101 47 5773 3030 

2018 1566 831 1212 735 638 0.407 97 0.095 0.085 0 5624 3030 

2019 3542 1457 1212 2085 1833 0.518 252 0.078 0.084 497 5863 3030 

2020 2394 1606 1212 788 738 0.308 50 0.072 0.094 444 6069 3030 

2021 3992 2006 1212 1986 1730 0.433 256 0.061 0.145 1050 6957 3030 

2022 2929 1206 1212 1723 1393 0.476 330 0.068 0.161 324 7106 3030 

2023 3553 1885 1212 1668 1306 0.368 362 0.076 0.204 1035 8160 3030 

2024 3724 1555 1212 2169 1980 0.532 189 0.072 0.204 532 8258 3030 
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Table 9. Tier 1 Kenai River Late Run sockeye salmon 2025 ARIMA model forecasted run size, State 
harvest proportion ( 𝐹𝐹�𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆), and resulting OFL, buffer, ABC, forecasted FEEZ, and MFMT.  For this 
preliminary SAFE, Potential Yield, Buffer, MFMT, OFL, the preseason ABC, FEEZ, and MFMT reflect 
the 2024 SSC recommendation that these be based on a point estimate of SMSY (SMSY-POINT) for this stock 
of 1,212,000 spawners (top row). The values in the bottom row are calculated using the lower bound of 
the escapement goal (2025 NMFS SAFE Team Recommendation). 

Target Run 
Size (𝑅𝑅�) 𝐹𝐹�𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 Potential 

yield EEZ Buffer OFL ABC Forecasted 
FEEZ MFMT 

SMSY-

POINT 3,453,522 0.5 514,761 0.673 514,761 168,485 0.094 0.196 

Lwr 
Bound 3,453,522 0.5 976,761 0.273 976,761 709,954 0.12 0.327 

 

 
Table 10. Kenai River late-run sockeye salmon observed escapements (2014 - 2024) and current 
escapement targets (SMSY-POINT and Lower bound)  in thousands of fish.

Year Federal escapement target 
(SMSY-POINT) Lwr. Bound Escapement 

2014 1,212 750 1,218 
2015 1,212 750 1,400 
2016 1,212 750 1,118 
2017 1,212 750 1,057 
2018 1,212 750 831 
2019 1,212 750 1,457 
2020 1,212 750 1,606 
2021 1,212 750 2,006 
2022 1,212 750 1,206 
2023 1,212 750 1,885 
2024 1,212 750 1,555 
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Table 11. Kenai River Late Run sockeye salmon escapement goal analysis data. This table is recreated 
from Mckinley et al. (2024) Appendix D5 and the data were used for the escapement goal analysis and 
Figure 3. 
Brood Year Escapement Returns Yield Recruits per Spawner 

1968 115,545 960,169 844,624 8.31 
1969 72,901 430,947 358,046 5.91 
1970 101,794 550923 449,129 5.41 
1971 406,714 986,397 579,683 2.43 
1972 431,058 2,547,851 2,116,793 5.91 
1973 507,072 2,125,986 1,618,914 4.19 
1974 209,836 788,067 578,231 3.76 
1975 184,262 1,055,373 871,111 5.73 
1976 507,440 1,506,012 998,572 2.97 
1977 951,038 3,112,620 2,161,582 3.27 
1978 511,781 3,785,040 3,273,259 7.4 
1979 373,810 1,321,039 947,229 3.53 
1980 615,382 2,673,295 2,057,913 4.34 
1981 535,524 2,464,323 1,928,799 4.6 
1982 755,672 9,587,700 8,832,028 12.69 
1983 792,765 9,486,794 8,694,029 11.97 
1984 446,297 3,859,109 3,412,812 8.65 
1985 573,761 2,587,921 2,014,160 4.51 
1986 555,207 2,165,138 1,609,931 3.9 
1987 2,011,657 10,356,627 8,344,970 5.15 
1988 1,212,865 2,546,639 1,333,774 2.1 
1989 2,026,619 4,458,679 2,432,060 2.2 
1990 794,616 1,507,693 713,077 1.9 
1991 727,146 4,436,074 3,708,928 6.1 
1992 1,207,382 4,271,576 3,064,194 3.54 
1993 997,693 1,689,779 692,086 1.69 
1994 1,309,669 3,052,634 1,742,965 2.33 
1995 776,847 1,899,870 1,123,023 2.45 
1996 963,108 2,261,757 1,298,649 2.35 
1997 1,365,676 3,626,402 2,260,726 2.66 
1998 929,090 4,465,328 3,536,238 4.81 
1999 949,276 5,755,063 4,805,786 6.06 
2000 696,899 7,058,333 6,361,435 10.13 
2001 738,229 1,697,957 959,728 2.3 
2002 1,126,616 3,628,712 2,502,096 3.22 
2003 1,402,292 1,919,813 517,521 1.37 
2004 1,690,547 3,236,600 1,546,053 1.91 
2005 1,654,003 4,804,018 3,150,015 2.9 
2006 1,892,090 5,006,280 3,114,190 2.65 
2007 964,243 4,378,678 3,414,435 4.54 
2008 708,805 3,380,397 2,671,592 4.77 
2009 848,117 3,809,455 2,961,339 4.49 
2010 1,038,302 3,625,388 2,587,086 3.49 
2011 1,280,733 4,512,033 3,231,301 3.52 
2012 1,212,921 1,468,110 255,189 1.21 
2013 980,208 1,108,445 128,238 1.13 
2014 1,218,342 3,809,669 2,591,328 3.13 
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Brood Year Escapement Returns Yield Recruits per Spawner 
2015 1,400,047 2,272,980 872,932 1.62 
2016 1,118,155 NA NA NA 
2017 1,056,773 NA NA NA 
2018 831,096 NA NA NA 
2019 1,457,031 NA NA NA 
2020 1,605,627 NA NA NA 
2021 2,006,290 NA NA NA 
2022 1,206,003 NA NA NA 
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7.3 Kasilof River Sockeye Salmon 

 
Definition:  As described in the Salmon FMP, the Kasilof River sockeye salmon stock (KASOCK) is 
defined as the Kasilof River sockeye salmon harvest in the CI EEZ. The Federal definition for this stock 
also includes spawning escapements and associated spawning escapement targets that are necessary to 
produce sustainable yields in future years. 

7.3.1 Retrospective assessment of fishery information relative to status determination criteria 
including overfishing and overfished designationsThe 2024 estimated total harvests, 
spawning escapements, and total run size of the KASOCK are still preliminary (Table 12). Based 
on the ADF&G 2024 genetic mixed stock analysis, approximately 24% of the sockeye salmon 
harvested in the CI EEZ were from the KASOCK stock. Using this mixed stock analysis, during 
the 2024, and estimated 78K fish from this stock were harvested in the CI EEZ; which was less 
than the 2024 preseason OFL (541K), ABC/ACL (376K), and the KASOCK proportion of the 
TAC (118K; Table 3).  
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Because the estimated harvest rate in the EEZ over the most recent generation (FEEZ) of 0.036 was 
substantially lower than the estimated MFMT of 0.495 and the cumulative escapement over the most 
recent generation (4.0M) was larger than MSST (555K), it is the recommendation of the NMFS SAFE 
Team that overfishing did not occur during 2024 and that the stock is not in or approaching an 
overfished condition. 

7.3.2 Data and assessment methodology 
7.3.2.1 Data input changes for 2025 

The 2025 SAFE includes catch data from the 2024 federally managed UCI fishery. These data represent 
the first year during which the catch occurring in the EEZ are known, as opposed to the estimated as 
occurred for years prior to 2024 (Table 13). 

Additionally, ADF&G provided the NMFS SAFE Team with 2024 estimates of proportions of KSOCK 
and KASOCK salmon stock contributions to the UCI drift gillnet fishery based on genetic mixed stock 
analysis. These data allow for more accurate estimates of the individual stock contributions to the 
harvest in the EEZ compared to the 2024 SAFE that used a historical median symmetric accuracy 
proportion of KSOCK and KASOCK salmon stock to determine the 2023 stock contributions to the CI 
EEZ harvest. 

7.3.2.2 Changes in assessment methodology for 2025 

Following the 2024 SSC recommendations to the NMFS SAFE Team, the 2025 SAFE calculates the 
Tier 1 buffer (used to reduce OFLPRE to ABC) using the retrospective positive error (2024 buffer uses 
positive and negative errors) in preseason estimates of potential yield designations relative to realized 
postseason values over a ten-year window. 

7.3.2.3 Changes in assessment results for 2025 

The 2025 SAFE calculates the Tier 1 buffer using positive errors (over-forecasting), which resulted in a 
larger KASOCK buffer (0.803) compared to the 2024 buffer (0.306). The larger buffer resulted in a 
smaller recommended 2025 ABC (Table 14).  

7.3.2.4 Existing data and assessment 

The ADF&G data and stock assessment sources used for the Federal assessment of the KASOCK are 
described in Section 7.3, with the additional consideration that the amendment 16 EA/RIR includes an 
examination of density-dependent effects for this stock. 

The data used to assess KASOCK is considered to be complete and of high quality with estimates of 
stock-specific harvests, spawning escapements, the resulting recruits from those spawners, and age 
estimates for harvests and escapements. Smolt data also exists for the Kasilof River system. 

The complete spawner and recruitment data for this stock enabled the use of Ricker models and yield 
analyses to inform the bounds of the State spawning escapement goal. 

Historically, sibling model and smolt-to-adult survival relationships for the dominant age classes inform 
ADF&G’s pre-season estimates of total run size, with forecasted returns of minor age classes based on 
recent average returns. 

7.3.2.5 Federal data and assessments 

After review by NMFS and unless otherwise stated, this SAFE incorporates ADF&G data and associated 
estimates of harvest (2024 harvest in State waters and 1999 – 2023 harvest), escapement, age, sex, and 
other data (Table 13).  

To inform SDC and harvest specifications, the Federal stock assessment relied on the method described 
previously for Tier 1 stocks. In the absence of ADF&G’s preseason run size forecast, the NMFS SAFE 
Team recommends using the AR approach to predict run size and State harvest levels, and the resulting 
buffers to account for scientific uncertainty in reducing the preseason OFL to the recommended ABC. 
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The annual Federal assessment of stocks in the CI EEZ salmon fishery may, in the future, incorporate 
some or all of the ADF&G’s UCI preseason salmon forecasts; however, whether this occurs is largely 
determined by whether they are available in time to be reviewed by NMFS and the SSC and be 
incorporated into the annual SAFE report. 

7.3.3 Stock size and recruitment trends 
Stock overview: During the most recent five-year period (2020 – 2024), an average of 12% of the EEZ 
drift gillnet sockeye salmon harvest is estimated to have been from KASOCK with a range of harvests of 
harvests of this stock in the EEZ of 6 – 71K fish during this period. Total run size during the 2020 – 
2024 period ranged from 613K – 1.45M. 

Escapement goals:  The State’s Kasilof River sockeye salmon spawning escapement goals (2012–2019: 
160,000–340,000; 2020–present: 140,000–320,000) have been consistently achieved or exceeded during 
recent years (Munro 2023)(Table 15). From 2020 – 2024, an average of approximately 802K sockeye 
salmon were estimated to have spawned in the Kasilof River system (range of 542K – 1.048M). The 
current upper bound of the escapement goal has been exceeded several times during recent years.  

Spawner-Recruitment and yield trends:  When examining data from the 1968–2012 brood years, the 
best fit model from the spawner-recruitment analyses (AR1 Ricker model) conducted by ADF&G 
suggests that approximately 222,000 spawners would result in the point estimate of maximum 
sustainable yield for this stock (SMSY-POINT), with a range of 140,000–320,000 resulting in 90% of MSY 
(Figure 7). Similar to many sockeye salmon stocks with relatively high historical harvest rates, this stock 
has poorly defined density dependent spawner-recruitment characteristics at larger escapements, with 
only a single brood year (1985) having returns that were below replacement (Table 16) and no strong 
evidence for density dependent effects (Figure 7; EA/RIR Appendix 14). Returns from recent large 
escapements will provide additional information to better define density dependent effects and SMSY-

POINT. 

7.3.4 Tier determination and resulting OFL and ABC determination for 2025 
Consistent with the 2024 SAFE, the NMFS SAFE Team recommends to the SSC a Tier 1 determination 
for KASOCK during 2025. This recommendation is based on the availability of a long history of 
escapement data believed to represent actual numbers of spawners (rather than an index), spawner-
recruitment model estimates and yield analyses that inform escapement goals, stock-specific harvest data, 
age composition data for all stock components, and a sibling model-based preseason forecasts to estimate 
total run size for the coming year. 

This SAFE uses the AR approach to predict the 2025 run size and state harvest rate (FSTATE). An AR1 
model was fit to past Kasilof River sockeye salmon total run size and an autoregressive moving average 
model (AR(0,1,1)) was fit to historic estimated State harvest rates. The 2025 forecasted Kasilof River 
sockeye salmon run size is 1,313,268 fish (𝛼𝛼 = 971,500, 𝑃𝑃 𝛼𝛼 = 0.005;   𝛽𝛽 = 1.64, 𝑃𝑃𝛽𝛽 =
2.2𝑥𝑥10−16;  𝜎𝜎2 = 1.11; Figure 8) and the State harvest rate is predicted to be 0.325 (𝜇𝜇 = 0.377, 𝑃𝑃 =
0.003,𝜎𝜎2 = 0.551; Figure 8). 

The forecasted run size and State harvest rate are used to set SDC and harvest specifications with a 
buffer of 0.803 (based on mean symmetric accuracy described previously) applied to preseason OFL 
(664.3K) to result in the ABC of 131K (Table 14). The forecasted run size and State harvest rate are 
used to estimate preseason values of SDC and potential yield (which is the preseason OFL (OFLPRE) for 
the coming fishing season. The NMFS SAFE Team recommendations for preseason OFL, buffer (the 
median symmetric accuracy buffer described previously in Section 6.2) and the resulting ABC are in 
Table 12 and Table 13). The recommended ABC incorporates the achievement of the biologically-based 
spawning escapement target, is reduced from a level that represents maximum potential yield for a 
single year, and is buffered to account for scientific uncertainty. The AR approach was necessary given 
that ADF&G’s preseason total run size forecast for this stock was not available in time for the SAFE. 
The median symmetric accuracy buffer accounts for model uncertainty and is, based on model results 
over the long term, sufficiently precautionary to result in the target escapement goal being achieved. As 
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described previously and in the Salmon FMP, the preseason values of OFL and ABC represent the 
potential yield of this stock in the CI EEZ. In other words, these values represent what could be 
harvested for the coming fishing season in the CI EEZ while still meeting spawning escapement targets 
and estimated harvests outside of the EEZ. To be clear, the AR total run size forecast model will not 
always be correct in allowing sufficient escapement each year, but the scientific uncertainty applied to 
the OFL to result in the ABC should, according to the model, result in escapement targets being 
achieved over the long term. 

Similar to the Kenai Late Run sockeye salmon stock, and as discussed in the amendment 16 EA/RIR, 
KASOCK also has poorly defined density dependent characteristics (but perhaps not as poorly defined 
as for Kenai River sockeye salmon). Many of the same considerations discussed for KNSOCK are 
applicable to KASOCK, such as there being a lack of precision in defining the upper limits of 
escapement that would result in reduced yield for the stock, while acknowledging that estimates of 
potential yield are dependent upon the attributes of the spawner-recruitment relationship. 

For the KASOCK stock, spawning escapement estimates have consistently been achieved and often 
exceeded during recent years, and SDC and model results suggest there is residual yield that could 
reasonably be harvested in the CI EEZ. Based on a buffer of 80.3%, the NMFS SAFE Team 
recommends that the 2025 preseason ABC could be set at 130,701 sockeye salmon. However, the 
NMFS SAFE Team reiterates its recommendation that yield and SDC for this stock be based on the 
lower bound of the State’s spawning escapement goal target of 140K, which would result in a buffer of 
57% and a 2025 preseason ABC of 321K sockeye salmon (Table 12). The NMFS SAFE Team 
recommends that the lower bound of the State’s escapement goal range for the KNSOCK stock 
represents the best scientific information available for achieving MSY and preventing overfishing over 
the long term in fulfillment of National Standard 1. Regarding the calculation of MSST to define an 
overfished determination, in addition to the primary recommendation that MSST be based on the lower 
bound of the State’s escapement goal and be set at 350,000 spawners (which assumes the equivalent of 
70,000 or fewer spawners per year over a generation represents an overfished condition); we have also 
provided a more precautionary alternative recommendation that the equivalent of 84,000 or fewer 
spawners over a generation (lower bound of 140,000 × 0.6 ×5) represents an overfished condition, 
resulting in an MSST of 420,000. 
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Figure 7. Spawner-recruit curve for Kasilof River sockeye salmon. From Mckinley et al. (2024), the 
most recent ADF&G stock assessment for Kasilof River sockeye salmon. Autoregressive lag-1 (AR1) 
Ricker model of spawning escapements (x-axis) and recruits (y-axis) from brood years 1968–2012 
(dashed line) and 1968 – 2015 (solid line). The line represents the modeled recruits and the shaded area 
is the State’s current biological escapement goal (BEG) range of 140–320K spawners
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Figure 8. Kasilof River sockeye preseason ARIMA model fits to timeseries. (a) ARIMA model fit 
(AR(0,1,1);blue dashed line) to historic estimated drift net harvest proportions (black solid line) 
occurring in State waters for years 1999 -2024 and the 2025 predicted state harvest proportion (red) 
and the associated 80 and 95%  confidence intervals. (b)AR1 model fit (blue dashed line) to historic 
Kenai River late sockeye salmon total run size (black solid line) and the predicted   2025 run size (red) 
and the 80 and 95% confidence intervals. (c)Retrospective one-step-ahead predictions for ARIMA (blue 
line), the ADF&G sibling forecast (purple line) and the observed run size (black). ARIMA models were 
fit using the auto.ARIMA function in R using the timeseries from 1999 to the year prior to each year’s 
prediction. Mean absolute percent error (MAPE) was calculated for ARIMA and sibling forecasts and 
presented in the plot (MAPEARIMA=46.9% and MAPESibling=25.7%).  
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Figure 9. Timeseries of Kasilof River sockeye harvest in the EEZ for years 1999 - 2024. For 2025, the 
OFLPRE is 664,294 and the NMFS SAFE Team recommends a buffer of 80.3%, resulting in an ABC of 
130,701. EEZ harvest estimates prior to 2024 are based on methods and assumptions are described in 
section 7.1 of this SAFE report. The Kasilof River sockeye salmon stock catch is estimated from the total 
CI EEZ catch using genetic mixed stock analysis. 
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Figure 10. Kasilof River sockeye salmon (a) EEZ catch by day and (b) cumulative catch  compared to 
the 2024 TAC. Note that the Kasilof River sockeye salmon catch is estimated from the total CI EEZ 
sockeye salmon catch using genetic mixed stock analysis. 
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Table 12. Status and catch specifications for Tier 1 Kasilof River sockeye salmon. For 2025, the NMFS 
SAFE Team recommends a buffer of 0.673 be used to reduce the preseason potential yield (“preseason 
OFL”) to the recommended single-year ABC of 131K sockeye salmon. Values for MSST, MFMT, OFL, 
and ABC have been presented to reflect the recommendation by the SSC to use SMSY-POINT (222,000 
spawners) as the escapement target. Additionally, for comparison, these values are also presented 
using the lower bound of the State’s escapement goal (NMFS SAFE Team Recommendation). An 
ovverfished determination is assessed postseason by comparing the minimum stock size threshold 
(MSST), one half of the sum of the stock’s spawning escapement target summed across a generation, 
with actual cumulative escapement summed across a generation (Cum. Escap.). For Tier 1 stocks, 
overfishing is assessed postseason by comparing the maximum fishing mortality threshold (MFMT), the 
largest potential harvest rate in the EEZ while still achieving the spawning escapement target and non-
EEZ harvests, with the actual estimated harvest rate assessed over a generation (FEEZ). Rates are 
normalized to total run size. Shaded values are new estimates or projections based on the current 
assessment, the projected EEZ Cum. Escap. for the coming fishing season only including the first four 
years (T-1) of the current generation. Note that EEZ harvest estimates prior to 2024 are estimated as 
described in section 7.1. 

Target Year MSST Cum. 
Escap. MFMT FEEZ 

Total 
Run 

EEZ 
Harvest OFLPRE ABC 

SMSY-

POINT 2020 555 1,902 0.254 0.05 845 6 NA NA 

 2021 555 2,179 0.301 0.027 925 21 NA NA 

 2022 555 2,788 0.395 0.026 1,450 50 NA NA 

 2023 555 3,333 0.464 0.031 1,299 71 NA NA 

 2024 555 4,008 0.495 0.036 1,787 78 541 375.5* 

 2025 555  0.51 0.131 1,313  664 131 

Lower 
Bound  

2020 390 1,902 0.349 0.025 845 6 NA NA 

2021 380 2,179 0.391 0.027 925 21 NA NA 

 2022 370 2,788 0.476 0.026 1,450 50 NA NA 

 2023 360 3,333 0.540 0.031 1,299 71 NA NA 

 2024 350 4,008 0.560 0.036 1,787 78  ---* 

 2025 350**  0.572 0.143 1,313  746 321 

* ABC was calculated using the 2024 buffer method that considered positive and negative errors, 
whereas the new 2025 buffer only considers the positive errors (over-forecasting). Because of the 
change in buffer methodology, a 2024 ABC using the lower bound of the escapement goal is not 
presented.   

** Calculated as (Lower Bound of 140,000 × 0.5 × 5 years), which assumes that 70,000 spawners per 
year over a generation represents an overfished condition. A somewhat more precautionary approach 
assumes that 84,000 spawners per year over a generation (Lower Bound of 140,000× 0.6 × 5) represents 
an overfished condition, resulting in an MSST of 420,000. The NMFS SAFE Team recommends that the 
lower bound of the escapement goal represents SMSY for this and other SDC. 
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Table 13. Historical data for Tier 1 Kasilof River sockeye salmon used to inform the SDC and harvest specifications. The table includes year of 
the salmon run, the estimates of total run size (000’s), the spawning escapement (000’s), the Federal spawning escapement target (SMSY-POINT; 
000’s), the total catch across all fisheries (000’s), the estimate State waters catch (000’s), the fraction of the catch estimated to have occurred in 
State waters, the estimated EEZ catch (000’s), the fraction of the total catch estimated to have occurred in the EEZ, the maximum fishing 
morality threshold, and the potential yield in the EEZ (000’s), cumulative escapement (000’s), and minimum stock size threshold (MSST; 000’s). 
For this SAFE, MFMT and Potential Yield in the EEZ reflect the 2024 SSC recommendation that these be based on a point estimate of SMSY-POINT 
for this stock of 222,000 spawners. The lower bound of the State’s escapement goal is 140K sockeye salmon (2020 – 2024). Note that EEZ 
harvest prior to 2024 is estimated as described in section 7.1.

Year Run size Escap. Escap. 
target 

Total 
catch 

State 
catch FSTATE 

EEZ 
Catch FEEZ MFMT 

Potential 
Yield 
EEZ 

Cumulat
ive Esc. MSST 

1999 826 312 222 514 404 0.489 110 NA NA 200 NA NA 

2000 531 264 222 267 207 0.39 60 NA NA 102 NA NA 

2001 751 319 222 432 351 0.467 81 NA NA 178 NA NA 

2002 667 236 222 432 356 0.534 76 NA NA 89 NA NA 

2003 862 354 222 509 431 0.5 78 0.111 0.214 209 1485 555 

2004 1421 524 222 897 737 0.519 160 0.108 0.246 462 1697 555 

2005 1227 360 222 867 796 0.649 71 0.095 0.233 209 1793 555 

2006 1880 390 222 1490 1429 0.76 61 0.074 0.198 229 1864 555 

2007 1157 365 222 792 599 0.518 193 0.086 0.221 336 1993 555 

2008 1575 327 222 1248 1088 0.691 160 0.089 0.207 265 1966 555 

2009 1105 326 222 779 692 0.626 87 0.082 0.177 191 1768 555 

2010 819 295 222 523 450 0.549 73 0.088 0.179 147 1703 555 

2011 810 246 222 564 489 0.604 75 0.108 0.19 99 1559 555 

2012 632 375 222 258 193 0.305 65 0.093 0.186 217 1569 555 

2013 1003 490 222 513 462 0.461 51 0.08 0.223 319 1732 555 

2014 1103 440 222 663 589 0.534 74 0.077 0.246 292 1846 555 

2015 1175 471 222 704 686 0.584 18 0.06 0.253 267 2022 555 

2016 481 240 222 241 240 0.499 1 0.048 0.254 19 2016 555 
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Year Run size Escap. Escap. 
target 

Total 
catch 

State 
catch FSTATE 

EEZ 
Catch FEEZ MFMT 

Potential 
Yield 
EEZ 

Cumulat
ive Esc. MSST 

2017 802 359 222 443 404 0.504 39 0.04 0.235 176 2000 555 

2018 717 388 222 329 299 0.417 30 0.038 0.222 196 1898 555 

2019 613 373 222 240 230 0.375 10 0.026 0.216 161 1831 555 

2020 845 542 222 303 297 0.351 6 0.025 0.254 326 1902 555 

2021 925 517 222 409 388 0.419 21 0.027 0.301 315 2179 555 

2022 1450 968 222 482 432 0.298 50 0.026 0.394 796 2788 555 

2023 1299 933 222 365 294 0.226 71 0.031 0.464 783 3333 555 

2024 1787 1048 222 739 661 0.37 78 0.036 0.495 904 4008 555 
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Table 14. Tier 1 Kasilof River sockeye salmon 2025 ARIMA model forecasted run sizeState harvest 
proportion ( 𝐹𝐹�𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆), and resulting OFL, buffer, ABC, forecasted FEEZ, and MFMT.  For this 
preliminary SAFE, Potential Yield, Buffer, MFMT, OFL, the preseason ABC, FEEZ, and MFMT reflect 
the 2024 SSC recommendation that these be based on a point estimate of SMSY (SMSY-POINT) for this stock 
of 222,000 spawners (top row). The values in the bottom row are calculated using the lower bound of 
the escapement goal (2025 NMFS SAFE Team Recommendation). 

Target Run 
Size (𝑅𝑅)�  𝐹𝐹�𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 Potential 

yield EEZ Buffer OFL ABC Forecasted 
FEEZ MFMT 

SMSY-

POINT 
1,313,268 0.325 664,294 0.803 664,294 130,701 0.131 0.511 

Lwr 
Bound 1,313,268 0.325 746,294 0.57 746,294 320,841 0.143 0.572 

 

 

 
Table 15. Kasilof River sockeye salmon observed escapements (2014 – 2024) and current escapement 
targets (SMSY-POINT and Lower Bound)in thousands of fish. 

Year Federal escapement 
target (SMSY-POINT) Lower bound Escapement 

2014 222 160 440 
2015 222 160 471 
2016 222 160 240 
2017 222 160 359 
2018 222 160 388 
2019 222 160 373 
2020 222 140 542 
2021 222 140 517 
2022 222 140 968 
2023 222 140 933 
2024 222 140 1,048 
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Table 16. Kasilof River sockeye salmon escapement goal analysis data. This table is recreated from 
Mckinley et al. (2024) Appendix D4 and the data were used for the escapement goal analysis and Figure 
7. 
Brood year Escapement Returns Yield Recruits per Spawner 

1968 90,958 145,853 54,895 1.6 
1969 46,964 110,919 63,955 2.36 
1970 38,797 168,239 129,442 4.34 
1971 91,887 295,083 203,196 3.21 
1972 115,486 372,639 257,153 3.23 
1973 40,880 341,734 300,854 8.36 
1974 71,540 342,896 271,356 4.79 
1975 48,884 321,500 272,616 6.58 
1976 142,058 691,693 549,635 4.87 
1977 158,410 610,171 451,761 3.85 
1978 119,165 695,679 576,514 5.84 
1979 155,527 783,821 628,294 5.04 
1980 188,314 1,082,721 894,407 5.75 
1981 262,271 1,853,442 1,591,171 7.07 
1982 184,204 1,287,592 1,103,388 6.99 
1983 215,730 1,008,308 792,578 4.67 
1984 238,413 766,694 528,281 3.22 
1985 512,827 369,740 -143,087 0.72 
1986 283,054 674,252 391,198 2.38 
1987 256,707 887,782 631,075 3.46 
1988 204,336 665,176 460,840 3.26 
1989 164,952 512,385 347,433 3.11 
1990 147,663 501,812 354,149 3.4 
1991 233,646 946,237 712,591 4.05 
1992 188,819 815,919 627,100 4.32 
1993 151,801 521,361 369,560 3.43 
1994 218,826 765,529 546,703 3.5 
1995 202,428 530,599 328,171 2.62 
1996 264,511 751,566 487,055 2.84 
1997 263,780 682,580 418,800 2.59 
1998 259,045 792,308 533,263 3.06 
1999 312,481 1,158,888 846,407 3.71 
2000 263,631 1,388,432 1124,801 5.27 
2001 318,735 1,627,669 1308,934 5.11 
2002 235,732 1,250,022 1014,290 5.3 
2003 353,526 1,560,304 1206,778 4.41 
2004 523,653 1,491,097 967,444 2.85 
2005 360,065 878,678 518,613 2.44 
2006 389,645 744,647 355,002 1.91 
2007 365,184 484,387 119,203 1.33 
2008 327,018 873,640 546,622 2.67 
2009 326,283 1,035,630 709,347 3.17 
2010 295,265 1,377,594 1,082,329 4.67 
2011 245,721 686,373 440,652 2.79 
2012 374,523 509,565 135,042 1.36 
2013 489,654 649,852 160,198 1.33 
2014 440,192 700,251 260,059 1.59 
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Brood year Escapement Returns Yield Recruits per Spawner 
2015 470,677 820,766 350,089 1.74 
2016 239,981 NA NA NA 
2017 358,724 NA NA NA 
2018 388,009 NA NA NA 
2019 374,109 NA NA NA 
2020 540,872 NA NA NA 
2021 521,859 NA NA NA 
2022 968,149 NA NA NA 
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7.4 Aggregate “Other” Sockeye Salmon, stock complex 

 
Definition:  As described in the Salmon FMP, the Aggregate “Other” sockeye salmon stock complex 
(AOSOCK) is defined as all sockeye salmon harvested in the CI EEZ except for Kenai Late Run and 
Kasilof River sockeye salmon, with Fish Creek, Chelatna Lake, Judd Lake, and Larson Lake as indicator 
stocks that may be used to assess applicable SDC. The Federal definition for this stock also includes 
spawning escapements of sockeye salmon throughout UCI necessary to produce sustainable yield in 
future years. 

7.4.1 Retrospective assessment of fishery information relative to status determination criteria 
including overfishing and overfished designationsThe 2024 estimated total harvests, 
spawning escapements, and total run size of AOSOCK are still preliminary (Table 17). Based on 
the ADF&G 2024 genetic mixed stock analysis, approximately 18% of the sockeye salmon 
harvested in the CI EEZ were from AOSOCK. Using this mixed stock analysis, during 2024, an 
estimated 57K AOSOCK were harvested from the CI EEZ; which was less than the 2024 
preseason OFL (887K), ABC/ACL (177K), and the AOSOCK proportion of the TAC (109K; 
Table 3). Because the estimated cumulative harvest for this stock across the most recent 
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generation (463K; Table 18) is below the 2024 OFL of 1,271K sockeye salmon and the combined 
cumulative spawning escapements (529K) for the most recent generation (five years) is larger 
than the MSST (162.5K), it is the recommendation of the NMFS SAFE Team that overfishing did 
not occur during 2024 and that the stock is not in or approaching an overfished condition (Table 
18).  

7.4.2 Data and assessment methodology 
7.4.2.1 Data input changes for 2025 

The 2025 SAFE includes Federal catch data from the 2024 federally managed CI EEZ salmon fishery. 
These data represent the first year of known catch occurring in the EEZ, as opposed to the catch 
estimates presented for years prior to 2024. 

7.4.2.2 Changes in assessment methodology for 2025 

Following the 2024 SSC recommendations, the 2025 assessment uses the largest total EEZ harvest over 
a generation (five years for sockeye salmon) to calculate the OFL, and the average harvest over that 
same period to calculate the preseason OFL (OFLPRE). Estimated harvests during the years 2007 – 2011 
represent the highest cumulative harvest in the timeseries and were therefore used to calculate the OFL 
(sum of harvests across those years) and OFLPRE (average harvest across those years). 

7.4.2.3 Changes in assessment results for 2025 

Given the new 2025 methodology outlined above and in previous sections, relative to the 2024 SAFE 
report, OFLPRE values in this 2025 SAFE are smaller and considered to be more representative of 
amounts that could reasonably be harvested in the EEZ during a single season (changed from the multi-
year methodology used in the 2024 SAFE).  Based on this change, a smaller 2025 buffer (relative to the 
2024 buffer) is likely warranted to reduce the OFLPRE to the resulting ABC. 

Additionally, using the largest sum of EEZ harvest across a generation (as opposed to the largest 
observed EEZ harvest multiplied by the generation time used in the 2024 SAFE) results in a smaller 
OFL, which is used postseason to assess overfishing for Tier 3 stocks.  

7.4.2.4 Existing data and assessment 

The ADF&G data and stock assessment sources used for the Federal assessment of the AOSOCK are 
described in Section 7.4, with the Mckinley et al. (2024) containing the most recent ADF&G stock 
assessment and escapement goal review. Recent escapement goals, estimates, and many additional 
references pertaining to assessments of this stock can be found in Munro (2023). 

EEZ harvest estimates for AOSOCK are considered to be relatively complete, with the Federal 
definition for harvest of this stock in the EEZ generally meaning those sockeye salmon not attributable 
to either KNSOCK or KASOCK 

Spawning escapement data for stocks in the stock complex exists for several tributaries and drainages 
(described below). 

Age data and genetics data and associated stock composition estimates exist for commercial harvests 
(Barclay 2020; Barclay and Chenowith 2021). Age estimates also exist for several tributaries and 
drainages within the stock complex.  

Historically, the total run size for the Susitna River drainage portion of AOSOCK has been forecasted 
using mean values of productivity (recruit per spawner) and estimates of spawner abundance-based 
mark-recapture studies (DeCino 2022). However, beginning with ADF&G’s 2023 preseason total run 
size forecast, the Susitna River and Fish Creek forecasts relied on the recent 5-year average estimated 
total run sizes to these systems rather than forecasts that incorporated productivity and spawner 
abundance (Donnellan and Munro 2023). 

7.4.2.5 Federal data and assessments 
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After review by NMFS and unless otherwise stated, this SAFE incorporates ADF&G data and associated 
estimates of harvest (2024 harvest in State waters and 1999 – 2023 EEZ and State harvest), escapement, 
age, sex, and other data (Table 17 and Table 18). However, because of the timeline necessary to produce 
this SAFE and implement the Federal salmon management in the CI EEZ in 2025, this SAFE estimated:  
sportfish and personal use harvests in 2024; and, subsistence and education harvests in 2022, 2023, and 
2024. Estimates for these values were made using 5-year averages and will be updated in future years as 
data become available. 

To inform SDC and harvest specifications, the Federal stock assessment relied on the method described 
previously for Tier 3 stocks.  

The Tier 3 OFL was calculated as the largest cumulative EEZ harvest in the timeseries (1999 - 2024) 
across the generation time (five years), while the OFLPRE was calculated as the largest average harvest 
across the same five years used to calculate the OFL. A range of buffers from 0.10 to 0.90 were 
considered to account for scientific uncertainty in reducing the OFLPRE to the resulting ABC.  

7.4.3 Stock size and recruitment trends 
Stock overview: During the most recent five-year period (2020-2024), an average of 22% of the drift 
gillnet sockeye salmon harvest is estimated to have been from AOSOCK, with a range of harvests from 
13-183K from the EEZ during this period. The estimated total run size (escapements from indicator 
stocks plus any sockeye salmon harvest not attributed to the Kenai or Kasilof sockeye salmon stocks) 
during the 2020 – 2024 period ranged from 303 – 846K, with the caveat, described below, that these 
estimates are likely missing substantial numbers of spawners due to unmonitored tributaries and 
drainages and incomplete escapement monitoring during some years. For example, based on 2024 
estimates provided in ADF&G’s UCI commercial salmon season summary report, the total run size of 
AOSOCK is estimated at approximately 1.22 million fish, which is slightly larger than the total run size 
of the KASOCK stock (1.11 million fish (Stumpf 2024). Previously published reports by ADF&G also 
suggest that the federally defined AOSOCK stock complex is of similar or larger size than the KASOCK 
stock 

Escapement goals:  The Federal definition of this stock complex includes four indicator stocks for 
which the State has spawning escapement goals (goal ranges in parentheses):   

Fish Creek (15,000–45,000); Chelatna Lake (20,000–45,000); Judd Lake (15,000–40,000); and Larson 
Lake (15,000–35,000).  

The sum of the lower bounds of these escapement goals for the stock complex is 65,000, which, except 
for 2024, has been consistently achieved during recent years (Table 17) despite escapement monitoring 
(via weirs) not occurring on the Chelatna River since 2019 and Judd Lake in 2023 and 2024 (Lipka 
2023; Munro 2023; Stumpf 2024). From 2020–2024, an average of approximately 106K sockeye salmon 
were estimated to have spawned in the tributaries that have been monitored (range of 54–171K). 

Escapement goals for some of the four indicator stocks in the stock complex have not been achieved 
during recent years (Munro 2023); however, none of these stocks are classified as “Stocks of Concern” 
by the State and, as all escapement goals in the stock complex were developed based on the “Percentile 
Approach” (Clark et al. 2014); not achieving the lower bound of an escapement goal during some years 
is an expected product of that approach. For example, if the lower bound of an escapement goal is set at 
the 15th percentile of historical escapements, then escapements less than that level fall below the lower 
bound of the goal during approximately 15% of the years.  

There are many other tributaries and drainages in UCI where sockeye salmon are known to spawn, but 
which lack escapement goals and active monitoring. Notably, there was a State escapement goal on the 
Crescent River (west side of CI), but this goal no longer exists and the escapement monitoring no longer 
occurs. Other unmonitored systems where sockeye salmon are known to spawn in UCI include (Gatt and 
Erickson 2024): Big River, McArthur River, Chilligan River, Coal Creek, Cottonwood Creek, Wasilla 
Creek, and Eagle River. 
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Spawner-Recruitment and yield trends: Spawner-recruitment trends for the four index systems in the 
stock complex were not presented in the most recent ADF&G stock assessment and escapement goal 
review (Mckinley et al. 2024). The NMFS SAFE Team did not further investigate historical records of 
spawner-recruitment relationships for the index systems and a full accounting of such relationships is 
likely to be hampered by the number of systems that are unmonitored and the inability to attribute 
harvests to specific streams. Thus, while genetic analyses are being used by ADF&G to actively monitor 
the stock contributions of commercial harvests, the lack of escapement data makes it difficult to attribute 
these harvests to a given number of spawners in order to estimate the productivity (recruit per spawner) 
of the stock complex with a level of precision that can be used to inform spawning escapement goals or 
preseason forecasts. However, the Clark et al. (2014) description of the Percentile Approach for 
informing the bounds of spawning escapement goals provides a variety of model results that justify the 
choice of percentiles based on the likelihood of maximizing future yield (proxy for SMSY-based goal 
range). As such, considerations for maximizing yield are inherent with the approach. 

7.4.4 Tier determination and resulting OFL and ABC determination for 2025 
For tier determination and the resulting method used to calculate SDC and harvest specifications, the 
NMFS SAFE Team considered the extent to which the stock complex has an estimate of escapement 
that it deems to be “reliable” and the extent to which the assigned tier level is precautionary with respect 
to protecting the stock from overfishing. The NMFS SAFE Team concluded that the indicator systems 
only estimated a small but unknown fraction of the overall spawning escapements, resulting in estimates 
of total run size that are not considered to be a reliable index of the actual total run size. As such, only a 
Tier 3 determination was considered for this 2025 assessment. However, as mentioned previously, there 
are State estimates which could be used to establish an approximate total run size, making the AOSOCK 
the most likely to be considered for a Tier 2 designation in the future if additional escapement estimates 
were available for unmonitored systems for the larger stock complex. 

Based on the considerations provided above and consistent with the 2024 SSC recommendation, the 
NMFS SAFE Team recommends to the SSC a Tier 3 determination for AOSOCK. 

Status and catch specifications for AOSOCK based on a Tier 3 determination are provided in Table 19 
with a range of buffers from 0.1 to 0.9 to reduce the OFLPRE to ABC. The 2025 OFLPRE is calculated as 
the largest average harvest over a generation time (five years; 2007 - 2011) in the timeseries (Table 18). 

For Tier 3 AOSOCK, the NMFS SAFE Team recommends that the 2025 OFLPRE (181,351) be reduced 
by a 15% buffer to the resulting ABC of 154.1K. A buffer range of 10 – 30% was considered, where a 
10% buffer would result in an ABC (163K) that is in the 75th percentile of past EEZ harvest and a 30% 
buffer would result in an ABC that is approximately equal to the mean historical EEZ harvest (128K) 
and slightly less than the median (130K) historic EEZ harvest. A relatively small 15% buffer compared 
the considered AOSOCK buffer range and to COHO (90%; Section 7.6.5) and ACHIN (30%; Section 
7.5.4) is recommended because: 

1.  The 2025 Tier 3 method for calculating the OFLPRE is more representative of a reasonable single 
season harvest amount compared to the 2024 OFLPRE (2024 buffer = 80%). 

2.  The AOSOCK monitored indicator stocks escapement goals have been met in recent years (Table 
17).  

3. As discussed above (section 7.4.3), the approximate AOSOCK total run size is likely comparable in 
magnitude to the KASOCK, suggesting that the overall harvest rate on this stock in the CI EEZ would 
be similar to the harvest rates for the Tier 1 stocks. 

4. There are no AOSOCK stocks that are listed as “Stocks of Concern” by the State of Alaska and the 
NMFS SAFE Team considers the AOSOCK stock to be healthy. 

5. However, as with other Tier 3 stocks, the total run size cannot be precisely determined and the NMFS 
SAFE Team recommends that a 15% buffer (as opposed to a 10%) accounts for uncertainty to ensure 
that the OFL is not exceeded.  
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Given the above considerations, the NMFS SAFE Team recommends that a 15% buffer is sufficiently 
precautionary to ensure that the OFL is not exceeded, while still allowing for a level of harvest 
(ABC/ACL = 154.1K) that has only been exceeded eight times in the timeseries under consideration 
(1999 – 2024; Figure 11). 

While this stock can be declared overfished if cumulative spawning escapements of the indicator stocks 
are determined to be below MSST (similar to Tier 1 and 2), as total run size is not estimable in this tier, 
MFMT and FEEZ are not calculable and therefore overfishing will be assessed based on a comparison of 
the OFL with the cumulative harvest across the most recent generation (five years). 
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Figure 11. Timeseries of Aggregate “Other” sockeye salmon stock complex harvests in the CI EEZ 
for years 1999 – 2024. For 2025, the OFLPRE is 181,351 and the NMFS SAFE Team recommends a 
buffer of 15%, resulting in an ABC of 154,148. EEZ harvest estimates prior to 2024 are based on 
methods and assumptions are described in section 7.1 of this SAFE report. Aggregate “Other” sockeye 
salmon stock complex catch is estimated from the total CI EEZ catch using genetic mixed stock analysis.
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Figure 12. “Other” sockeye salmon (a) EEZ catch by day and (b)cumulative catch compared to the 
2024 TAC. Note that the catch of Aggregate “Other” sockeye salmon is estimated by subtracting the 
estimated Kenai Late Run and Kasilof sockeye salmon catch from the total sockeye salmon catch.
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Table 17. Aggregate “Other” sockeye salmon indicator stocks sum of observed escapements and sum of 
lower bound (L.B.) of current escapement index goals for years 2014 - 2024 in thousands of fish. Bolded 
values are escapements that did not meet the lower bound of the goal. 

 Chelatna Lk. Judd Lk. Larson Lk. Fish Ck.   

Year L.B Esc. L.B. Esc. L.B Esc. L.B. Esc. Sum of L.B. Sum Esc. 

2014 20 26 15 22 15 12 15 44 65 105 

2015 20 70 15 48 15 23 15 102 65 243 

2016 20 61 15 NA 15 14 15 46 65 121 

2017 20 27 15 36 15 32 15 61 65 156 

2018 20 20 15 31 15 24 15 71 65 146 

2019 20 26 15 44 15 10 15 75 65 156 

2020 20 NS 15 31 15 12 15 64 65 108a 

2021 20 NS 15 49 15 22 15 99 65 171a 

2022 20 NS 15 38 15 17 15 59 65 115a 

2023 20 NS 15 NS 15 38 15 45 65 83a,b 

2024 20 NS 15 NS 15 16 15 38 65 54a,b 

aChelatna Lake weir not operated in these years 
bJudd Lake counts not determined in these years 
NS = no survey
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Table 18. Status and catch specifications for Tier 3 Aggregate “Other” sockeye salmon stock complex. 
An overfished determination is assessed postseason by comparing the minimum stock size threshold 
(MSST; one half of the sum of the indicator stock’s spawning escapement goal summed across a 
generation, with actual cumulative escapement of the indicator stocks summed across a generation 
(Cum. Escap.). Overfishing is assessed postseason by comparing the actual harvest summed across a 
generation (EEZ Cum. Harvest) with the postseason overfishing limit (OFL). Unless otherwise noted, 
values are in the thousands of fish. Shaded values are new estimates or projections based on the current 
assessment, the projected EEZ Cum. Harvest for the coming fishing season only including the first four 
years (T-1) of the current generation. Bolded EEZ Harvest values are used to calculate OFL and 
OFLPRE. Note that EEZ harvest prior to 2024 is estimated as described in section 7.1. 

Year MSSTa Cum. 
Esc.a 

Total 
Comm. 
Harvest 

State 
Drift 

Gillnet 
Harvest 

EEZ 
Harvest 

EEZ 
Cum. 

Harvest 
OFL OFLPRE 

1999 NA NA 649 208 157 NA NA NA 
2000 NA NA 435 98 119 NA NA NA 
2001 NA NA 456 116 109 NA NA NA 
2002 NA NA 634 195 144 NA NA NA 
2003 335 848 620 268 234 763 NA NA 
2004 315 815 759 286 218 824 NA NA 
2005 295 714 676 95 61 766 NA NA 
2006 275 711 256 108 39 695 NA NA 
2007 275 650 651 120 230 781 NA NA 
2008 275 487 424 95 85 633 NA NA 
2009 260 580 540 103 136 551 NA NA 
2010 245 732 637 136 202 691 NA NA 
2011 230 797 835 300 254 907 NA NA 
2012 215 780 473 170 166 843 NA NA 
2013 200 795 507 129 144 902 NA NA 
2014 200 714 469 150 136 902 NA NA 
2015 200 754 505 148 70 771 NA NA 
2016 200 686 308 89 49 566 NA NA 
2017 193 751 656 180 132 532 NA NA 
2018 185 772 362 74 79 467 NA NA 
2019 177 822 449 90 73 404 NA NA 
2020 170 686 331 40 13 346 NA NA 
2021 163 736 132 85 54 352 NA NA 
2022 163 695 234 97 129 348 NA NA 
2023 163 631 763 236 209 478 NA NA 
2024 163 529 331 241 57 463 1,271b 888b 
2025 163 422 --- --- --- 450 907 181 

aCalculated based on escapements and escapement targets for indicator stocks (Fish Creek, Chelatna 
Lake, Judd Lake, and Larson Lake) 
bFor the 2024 SAFE, a different method was used to calculate the Tier 3 OFL and OFLPRE. See the Final 
2024 CI EEZ SAFE for additional details.
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Table 19. 2025 recommended Tier 3 SDC for the aggregate “Other” sockeye salmon stock complex and 
a range of buffers to reduce the preseason OFL to ABC. 

Buffer OFLPRE ABC OFL 

10% 181,351 163,216 906,757 

20% 181,351 145,081 906,757 

30% 181,351 126,946 906,757 

40% 181,351 108,811 906,757 

50% 181,351 90,676 906,757 

60% 181,351 72,541 906,757 

70% 181,351 54,405 906,757 

80% 181,351 36,270 906,757 

90% 181,351 18,135 906,757 
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7.5    Aggregate Chinook Salmon, stock complex 

 
Definition: As described in the Salmon FMP, the Aggregate Chinook salmon stock complex (ACHIN) is 
defined as all Chinook salmon harvested in the CI EEZ with Kenai Late Run Large Chinook salmon as 
an indicator stock that may be used to assess applicable SDC. The Federal definition for this stock also 
includes spawning escapements of Chinook salmon throughout UCI necessary to produce sustainable 
yield in future years. 

 

7.5.1 Retrospective assessment of fishery information relative to status determination 
criteria, including overfishing and overfished designations 

During the 2024 fishery, 31 Chinook salmon from ACHIN were harvested in the CI EEZ; which was 
less than the 2024 preseason OFL (2,697), ABC/ACL (270) and TAC (240; Table 3). Because the 
estimated postseason cumulative harvest across a generation time (406) was less than the 2024 OFL 
(3,072) for this stock, and the indicator stock’s (Kenai River late run Chinook salmon) cumulative 
escapement (70.8K) was greater than the MSST (44.2K), it is the recommendation of the NMFS SAFE 
Team that overfishing did not occur during 2024 and that the stock is not in an overfished condition. 
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7.5.2 Data and assessment methodology 
7.5.2.1 Data input changes for 2025 

The 2025 SAFE includes Federal catch data from the 2024 federally managed CI EEZ salmon fishery. 
These data represent the first year of known catch occurring in the EEZ, as opposed to the catch 
estimates presented for years prior to 2024. 

7.5.2.2 Changes in assessment methodology for 2025 

Following the 2024 SSC recommendations to the NMFS SAFE Team, the 2025 assessment uses the 
largest total EEZ harvest over a generation (six years for Chinook salmon) to calculate the OFL, and the 
average harvest over that same period to calculate the preseason OFL (OFLPRE). For the 2024 
assessment, harvests during the years 2004 – 2009 had the highest cumulative harvest in the timeseries 
and were therefore used to calculate the OFL (sum of harvests across those years) and OFLPRE. (average 
harvest across those years). 

7.5.2.3 Changes in assessment results for 2025 

Given the new 2025 methodology outlined above and in previous sections, relative to the 2024 SAFE 
report, preseason OFL values in this 2025 SAFE are smaller and considered to be more representative of 
amounts that could reasonably be harvested in the EEZ during a single season (changed from the multi-
year methodology used in the 2024 SAFE).  Based on this change, the NMFS SAFE Team may 
recommend a smaller 2025 buffer (relative to the 2024 buffer) to reduce the OFLPRE to the resulting 
ABC. 

Additionally, using the largest sum of EEZ harvest across a generation, as opposed to the largest 
observed EEZ harvest multiplied by the generation time used in the 2024 SAFE, results in a smaller 
OFL value used postseason to assess overfishing for Tier 3 stocks.  

7.5.2.4 Existing data and assessments 

The ADF&G data and stock assessment sources used for the Federal assessment of the ACHIN are 
described in Section 7.5.  

Harvest in the CI EEZ occurring in 2024 (the first federally managed fishery in UCI EEZ) is considered 
to be known (rather than estimated as for pre-2024) and complete. 

The data used to assess the Chinook salmon stocks in this section include estimates of harvests in the CI 
drift gillnet fishery attributed to Kenai Late Run Chinook salmon and all other Chinook salmon, annual 
spawning escapements and associated escapement goals for 14 stocks that represent drainages and 
tributaries–as well as differential run timing for some tributaries (Munro 2023), and spawner-recruitment 
data for Kenai River, Kasilof, Deshka River, Eastside Susitna River, Talkeetna River, and Yentna River 
stocks. 

Spawner-recruitment (Ricker) models were used to inform the bounds of the State spawning escapement 
goals for the stocks with available spawner, recruitment, and age data. The Percentile Approach was 
used for escapement goal development for nine stocks and a Risk analysis was used for escapement goal 
development for a single stock. Additional details of these analyses are provided in Mckinley et al. 
(2024), Reimer and DeCovich (2020), and Fleischman and Reimer (2017). 

ADF&G produces preseason forecasts of total run size for Kenai River Early and Late Runs, and Deshka 
River Chinook salmon stocks. Sibling model relationships for the dominant age classes inform 
ADF&G’s pre-season estimates of total run size, with forecasted returns of minor age classes based on 
recent average returns. 

For UCI, there are five Chinook salmon “Stocks of Concern” listed by the State, four of which are in the 
far northern portion of CI, Chuitna River, Theodore River, Alexander Creek, and Eastside Susitna River 
(Munro 2023), as well as the Kenai River Late Large Chinook salmon stock (Miller 2024). 
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7.5.2.5 Federal data and assessments 

After review by NMFS and unless otherwise stated, this SAFE incorporates ADF&G data and associated 
estimates of harvest (2024 harvest in State waters and 1999 – 2023 harvest), escapement, age, sex, and 
other data. However, as stated for the Kenai River Late Run Large Chinook salmon stock, because of the 
timeline necessary to produce this SAFE and implement the Federal salmon management in the CI EEZ 
in 2024 and ADF&G estimates were not yet available, this SAFE estimates the proportion of the overall 
drift gillnet harvests that consisted of Kenai River Late Run Large Chinook salmon in 2023 and 2024, 
with the estimates in the SAFE using the proportion (~40%) that was estimated for 2022. This and other 
quantities have been flagged for additional evaluation. The NMFS SAFE Team welcomes feedback on 
assumptions made and methods used. 

To inform SDC and harvest specifications, the Federal stock assessment relied on the method described 
previously for Tier 3 stocks. 

7.5.3 Stock size and recruitment trends 
Stock overview: During the 2024 CI EEZ fishery, EEZ Chinook salmon harvest accounted for ~18% of 
the total UCI commercial Chinook salmon harvest (31 fish from a total commercial harvest of 169 fish), 
and during the most recent five-year period (2020–2024) an average of 26% of the ACHIN (all UCI 
Chinook salmon) drift gillnet harvest is estimated to have occurred in the EEZ, with a range of 31–87 
Chinook salmon from this stock harvested in the EEZ (Table 20). Despite historically low overall 
harvests across all fisheries during recent years (including the EEZ), all UCI Chinook salmon stocks have 
been at some of the lowest levels of abundance in the available timeseries. Genetic sampling of Chinook 
salmon caught in UCI saltwater sport fisheries from June – September during 2014 – 2018 suggests that 
77 – 92% of sampled Chinook salmon originated from outside the CI area (Schuster et al. 2021). During 
the same period, the contribution to the overall saltwater sport harvest of UCI Chinook salmon of Kenai 
Chinook salmon was found to be 0.3 – 12.7%. 

For Kenai Late Run Large Chinook salmon (indicator stock for Tier 3 ACHIN), during the most recent 
five-year period (2020–2024) an average of 43% of the drift gillnet harvest from this stock is estimated 
to have occurred in the EEZ, with a range of 12 – 32 Chinook salmon harvested in the EEZ from this 
stock; however, such estimates are not well supported (e.g., no available genetic data). Additionally, 
though there is also no available length data for CI EEZ harvests with which the harvested Chinook 
salmon harvests could be attributed to the Kenai Late Run Large Chinook salmon stock, available 
weight data (average delivered weight of 7.9 lbs) suggests that few if any of the Chinook salmon 
harvested in the CI EEZ were of sufficient size (greater than 75 cm mid-eye to tail fork length) to 
attribute them to the Kenai Late Run Large indicator stock. Of the 31 Chinook salmon harvested, 21 
were weighed, and only 2 fish were estimated to be larger than 75 cm using a length-weight relationship 
(Jasper and Evenson 2006), though whether they are from the Kenai River Chinook salmon stock is 
unknown.  

Despite historically low overall harvest rates across all fisheries during recent years (including the EEZ), 
spawning escapement and total run sizes have been at some of the lowest levels in the available 
timeseries. Total run size during the 2020 – 2024 period ranged from 7 – 14.7K Kenai River Late Run 
Large Chinook salmon.  

Escapement goals: Escapement goals pertinent to the ACHIN stock complex could include all UCI 
Chinook salmon spawning escapement goals. However, as Susitna River stocks of Chinook salmon are 
not thought to be harvested in significant quantities in the EEZ drift gillnet fishery (Reimer and 
DeCovich 2020), the only remaining substantial spawning escapement goal that might be pertinent to 
this ACHIN stock complex is the Kenai River Late Run Large Chinook salmon stock.  
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The State’s Kenai River Late Run Chinook salmon large fish (>75 cm mid-eye to tail fork length) spawning 
escapement goals (2017–2019: 13,500–27,000; 2020–present: 15,000–30,000) was not achieved in 2019, 
2020, 2021 and 2024  (Munro 2023).  

Table 21). From 2020–2024, an average of approximately 11.8K Chinook salmon from this stock were 
estimated to have spawned in the Kenai River system, with a range of 6.6–14.5K.  

As first implemented during 2017, the large fish goal was primarily justified in order to match the 
component of Chinook enumerated via sonar and, secondarily, to ensure that sufficient numbers of 
female Chinook salmon spawn (which tend to be larger) to maintain baseline levels of egg deposition 
and potential recruitment (Fleischman and Reimer 2017). 

For the ACHIN stock complex, despite large uncertainty in historical EEZ harvest estimates, consistent 
with the 2024 SSC recommendation, the NMFS SAFE Team recommends including the Kenai River 
Late Run Large Chinook salmon escapement goal (and associated escapements, as described in the 
previous section) to assess against MSST (overfished determination) using the Tier 3 approach; with 
reevaluation for future SAFE reports based on updated information. 

Spawner-Recruitment and yield trends: It is the recommendation of the NMFS SAFE Team that, 
since there is not currently a good basis for knowing which stocks of Chinook salmon are harvested in 
the CI EEZ, there are no applicable stocks to consider for spawner-recruitment and yield trends for the 
ACHIN stock complex. The spawner-recruitment and yield estimates for Kenai Late Run Large Chinook 
salmon stock might be applicable to the CI EEZ fishery, but this is unknown without genetic stock 
contribution information for the EEZ fishery. 

All UCI Chinook salmon stocks for which recruitment data are available are in a period of low 
productivity, recruitment, and abundance that began in the 2000s, with some of the lowest adult 
abundances observed since the 1970s. The extent of historical harvests of UCI Chinook salmon stocks in 
the EEZ is unknown. 

As an aggregate stock complex, several of the 14 State Chinook salmon spawning escapement goals in 
UCI are monitored and enumerated with a single aerial, foot survey, and other methods each year that 
may represent indices of escapements rather than actual numbers of spawners. As such, it is the 
recommendation of the NMFS SAFE Team that there is not a reliable estimate of spawners for the 
Federal ACHIN stock complexes as a whole and, as a result, that the overall run size (harvest + 
escapement) of the stock complexes is not known. However, spawning escapement estimates and 
indices, and available aggregate harvest data, all indicate that the stock complexes have declined 
substantially in size concomitant with the stocks defined by the State for which spawner-recruitment 
estimates are available. 

Kenai River Late Large Chinook salmon spawner-recruitment and yield trends: When examining 
data from 1985-2015 years, results from the state-space spawner-recruitment (Ricker) analyses 
(Fleischman and Reimer 2017) conducted by ADF&G suggest that approximately 18,477 spawners 
would result in maximum sustainable yield for the Kenai River Late Run Large Chinook salmon stock, 
with a range of 11,731–31,832 equating to the 0.05–0.95 percentiles of the posterior distribution. After 
controlling for density dependent effects, the ADF&G analyses showed evidence for time-varying 
productivity, with declining stock productivity after 1999, perhaps due to declining marine survival. 

7.5.4 Tier determination and resulting OFL and ABC determination for 2025 
Consistent with the 2024 SSC recommendation, the NMFS SAFE Team recommends to the SSC that 
ACHIN be given a Tier 3 determination (Table 22). As a stock complex with many different drainages 
and tributaries for which escapement estimates are likely indices of spawners rather than an actual 
number of fish, these estimates are unlikely to represent “reliable” estimate of spawners or a total run 
size that can be used to calculate MFMT and FEEZ for the overall stock complex. 

The precision of the Chinook salmon harvest rate estimates on component stocks in the CI EEZ is 
unknown as the drift gillnet fishery is not thought to have been sampled to obtain genetic stock 
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composition estimates. In addition to the issues raised in the previous section regarding EEZ harvest 
estimates of Kenai River late run large Chinook salmon, as discussed by Reimer and DeCovich (2020) 
in their assessment of Chinook salmon stocks of the Susitna River drainage, there is also an absence of 
data to support EEZ harvest estimates of other major UCI Chinook salmon stocks:  “A drift gillnet 
fishery targeting sockeye salmon (O. nerka) in CI also harvests some Chinook salmon (1966–2016) 
annual average was 954 Chinook salmon; (Shields and Frothingham 2018); however, no stock 
composition information is available for Chinook salmon harvested in this fishery. We assume it is not 
significant for the purpose of this study because the fishery largely takes place after Susitna River 
Chinook salmon have migrated through the area.” 

Status and catch specifications for ACHIN based on a Tier 3 determination are provided in Table 22 
with a range of buffers from 0.1 to 0.9 to reduce the OFLPRE to ABC. The 2025 OFLPRE is calculated as 
the largest average harvest over a generation time (six years; 2004 - 2009) in the timeseries (Table 20). 

For Tier 3 ACHIN, the NMFS SAFE Team recommends that the preseason OFL (373 fish) be reduced 
by a 30% buffer to result in the ABC of 261 fish. A range of buffers from 10 – 50% were considered 
given the following information: 

1. The ACHIN indicator stock, Kenai Late Run Large Chinook salmon, is not in or approaching an 
overfished state (Table 20). 

2. The 2025 Tier 3 method for calculating the OFLPRE is more representative of a reasonable single 
season harvest amount compared to the 2024 OFLPRE (2024 buffer = 90%), thus resulting in a smaller, 
but still relatively conservative buffer. 

3. While susceptible to the drift gillnet fishery because of their size, historically, Chinook salmon have 
primarily been harvested in State waters, particularly in the East Side Set Net/Dip Net fishery. From 
1999 – 2024 Chinook salmon harvested in the CI EEZ accounted for an average of 7.8% of the total 
commercial catch (minimum of 0.7% in 2000, and a maximum of 47% in 2022; 18% in 2024).  
ADF&G closed the East Side Set Net fishery in 2024 as part of the Kenai River Late Large Chinook 
salmon recovery plan, recognizing that the vast majority of Chinook salmon appear to migrate closer 
to the shore in UCI (Stumpf 2024). 

4. Chinook salmon are not thought to be targeted in the CI EEZ fishery, and are caught incidentally. 
5. Genetic sampling of Chinook salmon harvested in saltwater sport fisheries of the State’s Central 

District of UCI in years 2014 – 2018 indicates that  77 – 92% of sampled Chinook salmon originated 
from outside the CI area (Schuster et al. 2021), and that Kenai River Chinook salmon made  up 0.3 – 
12.7% of the total sampled sportfish harvest. 

6.  The average Chinook salmon weight caught in the Central District Driftnet fishery from 2018 – 2022 
(8.2, 9, 10.8, 7.8, 7.7 lbs. respectively) was much lower than the weight of Chinook salmon caught in 
the Central District Setnet fishery (15.2, 17, 14.1, 13.6, 13.7 lbs.) where Chinook salmon have 
historically been harvested in larger numbers and have been attributed to returning migrations of 
Chinook salmon to CI watersheds (Lipka and Stumpf 2024; Marston and Frothingham 2019, 2021, 
2022a, 2022b). The smaller average Chinook salmon size in the Central Driftnet fishery indicates that 
few fish caught in the CI EEZ would be attributed to the Kenai Late Run Large Chinook salmon stock. 

7. ADF&G has five UCI Chinook salmon stocks listed as “Stocks of concern”.  
8. Considering the timeseries of estimated Chinook salmon catch in the CI EEZ, an ABC of 261 Chinook 

salmon would not have been exceeded since 2009, and has only been exceeded in six (2003 -2007, 
2009) of the 26 years in the timeseries under consideration (1999 – 2024; Figure 13).  

Considering the above points, the NMFS SAFE Team recommends that a 30% buffer properly balances 
the need for precautionary measures to conserve UCI Chinook salmon stocks (e.g., Kenai River late run 
large Chinook salmon and others listed as Stocks of Concern by the State) with indications that such 
stocks might not be present in the CI EEZ fishery in appreciable numbers.  
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While this stock can be declared overfished if cumulative spawning escapements are determined to be 
below MSST (similar to Tier 1 and 2) for the Kenai River Late Run Large Chinook salmon indicator 
stock, as total run size is not estimable in this tier, MFMT and FEEZ are not calculable; overfishing would 
be assessed based on the OFL. 
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Figure 13. Timeseries of estimated Aggregate Chinook salmon harvest in the EEZ for years 1999 - 2024. 
For 2025, the OFLPRE is 373 and the NMFS SAFE Team recommends a buffer of 30%, resulting in an 
ABC of 261 fish. CI EEZ harvest estimates prior to 2024 are based on methods and assumptions are 
described in section 7.1 of this SAFE report. 
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Figure 14. Aggregate Chinook salmon stock complex (a) CI EEZ catch by day and (b)cumulative catch 
compared to the 2024 TAC.
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Table 20. Status and catch specifications for Tier 3 Aggregate Chinook salmon stock complex (ACHIN). 
 An overfished determination is assessed postseason by comparing the minimum stock size threshold 
(MSST; one half of the sum of the indicator stock’s spawning escapement goal summed across a 
generation, with actual cumulative escapement of the indicator stocks summed across a generation 
(Cum. Escap.). Overfishing is assessed postseason by comparing the actual harvest summed across a 
generation (EEZ Cum. Harvest) with the postseason overfishing limit (OFL). Unless otherwise noted, 
values are in the thousands of fish. Shaded values are new estimates or projections based on the current 
assessment, the projected EEZ Cum. Harvest for the coming fishing season only including the first five 
years (T-1) of the current generation. Bolded EEZ Harvest values are used to calculate OFL and 
OFLPRE.  Note that EEZ harvest prior to 2024 is estimated as described in section 7.1. 

Year MSSTa 
(000’s) 

Cum. 
Esc.a 

(000’s) 

Total 
Runa 

(000’s) 

Total 
Harvest 

State 
Drift 

Gillnet 
Harvest 

EEZ 
Harvest 

EEZ 
Cum. 

Harvest 
OFL OFLPRE 

1999 NA NA 45.7 16,557 799 155 NA NA NA 
2000 NA NA 41.7 16,217 1447 116 NA NA NA 
2001 NA NA 45.8 16,223 2372 211 NA NA NA 
2002 NA NA 55.9 15,396 511 122 NA NA NA 
2003 NA NA 68.0 19,523 526 428 NA NA NA 
2004 40.5 238.2 91.3 26,200 379 306 1338 NA NA 
2005 40.5 264.8 84.2 28,501 333 512 1695 NA NA 
2006 40.5 278.6 57.1 17,817 389 410 1989 NA NA 
2007 40.5 278.7 44.4 14,757 124 402 2180 NA NA 
2008 40.5 266.3 42.7 14,586 314 127 2185 NA NA 
2009 40.5 236.1 28.0 9,793 251 480 2237 NA NA 
2010 40.5 184.0 22.2 9,143 400 205 2136 NA NA 
2011 40.5 144.1 26.4 10,650 375 204 1828 NA NA 
2012 40.5 127.2 23.2 753 190 94 1512 NA NA 
2013 40.5 109.9 14.4 2,077 243 179 1289 NA NA 
2014 40.5 93.8 13.4 1,423 98 131 1293 NA NA 
2015 40.5 92.3 22.8 5,971 106 156 969 NA NA 
2016 40.5 94.0 25.1 10,453 130 231 995 NA NA 
2017 40.5 98.9 31.3 10,647 89 75 866 NA NA 
2018 40.5 93.7 18.5 1,222 57 260 1032 NA NA 
2019 40.5 93.0 13.3 1,633 49 81 934 NA NA 
2020 40.5 92.9 12.2 310 799 76 879 NA NA 
2021 40.5 88.2 12.7 518 1447 87 810 NA NA 
2022 40.5 87.5 14.1 139 2371 80 659 NA NA 
2023 40.5 81.5 14.7 240 511 51 635 NA NA 
2024 40.5 70.8 6.7 129c 526 31 406 3,072b 2,697b 

2025 40.5 59.2 --- --- --- --- 325 2,237 373 
a Calculated based on escapements and escapement targets for indicator stocks (Kenai River Late-Run 
Large Chinook Salmon). 
bFor the 2024 SAFE, a different method was used to calculate the Tier 3 OFL and OFLPRE. See the Final 
2024 CI EEZ SAFE for additional details.  
cState plus EEZ drift gillnet harvest. Does not include sport, personal use, or any other harvest
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Table 21. Kenai River late-run large Chinook salmon observed escapements and escapement goals 
for years 2014 - 2024. Bolded values are escapements that did not meet the lower bound of the 
escapement goal. 

Year Lower Bound of Escapement Goal  Escapement 
2014 13,500 11,980 
2015 13,500 16,825 
2016 13,500 14,676 
2017 13,500 20,615 
2018 13,500 17,289 
2019 13,500 11,638 
2020 13,500 11,909 
2021 13,500 12,147 
2022 13,500 13,974 
2023 13,500 14,502 
2024 13,500 6,630* 

*Preliminary estimated escapement 

 

 
Table 22. 2025 recommended Tier 3 SDC for the aggregate Chinook salmon stock complex and a range 
of buffers to reduce the preseason OFL to ABC.

Buffer OFLPRE ABC OFL 

10% 373 336 2,237 

20% 373 298 2,237 

30% 373 261 2,237 

40% 373 224 2,237 

50% 373 186 2,237 

60% 373 149 2,237 

70% 373 112 2,237 

80% 373 75 2,237 

90% 373 37 2,237 
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7.6 Aggregate Coho Salmon, stock complex 
 

 
Definition: As described in the Salmon FMP, the Aggregate coho salmon stock complex (COHO) is 
defined as all coho salmon harvested in the CI EEZ with Deshka and Little Susitna rivers as indicator 
stocks that may be used to assess applicable SDC. The Federal definition for this stock also includes 
spawning escapements of coho salmon throughout UCI necessary to produce sustainable yield in future 
years. 

7.6.1 Retrospective assessment of fishery information relative to status determination 
criteria, including overfishing and overfished designations 

During the 2024 fishery, 4,434 coho salmon were harvested in the CI EEZ; which was less than the 2024 
Preseason OFL (358K), ABC/ACL (36K) and TAC (25K; Table 3). Because the estimated postseason 
cumulative harvest across a generation time (86K) was less than the 2024 OFL (439K) for this stock, it 
is the recommendation of the NMFS SAFE Team that overfishing did not occur during 2024 (Table 23).  

Incomplete estimates of spawning escapements to the Deshka and Little Susitna River indicator stocks 
during recent years make it challenging to assess the overfished status of COHO, but it is the 
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recommendation of the NMFS SAFE Team that this stock is not in an overfished condition. For 2024, 
based on ADF&G estimates, a combined sum of 1,606 coho salmon are estimated to have spawned in 
the Deshka (642) and Little Susitna (964) indicator streams, such that the 2024 cumulative escapement 
estimate is substantially less than the sum of the lower bound of escapement targets for the indicator 
stocks (19,300) The cumulative COHO indicator stocks’ escapement for the most recent generation 
(24K fish) is less than MSST (38.6K fish); however, the weir counts for the Deshka River are 
incomplete for 2022 (pulled early for budget reasons), and for 2023, and 2024 due to flooding. 
Similarly, the weir counts for the Little Susitna River are considered incomplete for years 2022, 2023, 
and 2024 due to flood damage, and ADF&G estimates that the lower bound of the escapement goal was 
most likely met in 2022. As such, given the large uncertainty associated with the indicator stocks and the 
strong possibility that the reported escapement is biased low, it is the recommendation of the NMFS 
SAFE Team to the SSC that 2024 postseason spawning escapements for the most recent generation do 
not represent a complete and reliable index of abundance for COHO. The NMFS SAFE Team 
considered several options (below) for how to assess the overfished status for this and other stocks when 
spawning escapement estimates are incomplete and has provided its preferred recommendation. 

1. (Preferred recommendation) Basing MSST (overfished) and the associated estimates of spawning 
escapements only on indicator stocks for which there is considered to be a complete and reliable 
history of monitoring; 

2. use modeling approaches to estimate missing escapements for the indicator stocks; 
3. assume that unmonitored years had escapements that were achieved; 
4. similar to aggregate chum and pink salmon stock complexes, recognize a lack of reliable 

information to determine an overfished status; 
5. an SSC recommendation not considered by the NMFS SAFE Team. 

In considering whether COHO is approaching an overfished condition, it is the opinion of the NMFS 
SAFE Team that such a recommendation could be considered in the future if the cumulative spawning 
escapements for the indicator stocks was less than half of the sum of the lower bound of the 
recommended spawning escapement targets for at least two consecutive years (two years is half the 
generation time of coho salmon). However, to reiterate, it is the opinion of the NMFS SAFE Team that 
before considering such a recommendation, that the NMFS SAFE Team and the SSC should also 
consider the extent to which the spawning escapement data represents a complete and reliable index of 
abundance for the indicator stocks.  

7.6.2 Data and assessment methodology 
7.6.2.1 Data input changes for 2025 

The 2025 SAFE includes Federal catch data from the 2024 federally managed CI EEZ salmon fishery. 
These data represent the first year of known catch occurring in the CI EEZ, as opposed to the catch 
estimates presented for years prior to 2024. 

7.6.2.2 Changes in assessment methodology for 2025 

Following the 2024 SSC recommendations to the NMFS SAFE Team, the 2025 assessment uses the 
largest total EEZ harvest over a generation (four years for coho salmon) to calculate the OFL, and the 
average harvest over that same period to calculate the preseason OFL (OFLPRE). For the 2024 
assessment, harvests during the years 2004 – 2007 had the highest cumulative harvest in the timeseries 
and were therefore used to calculate the OFL (sum of harvests across those years) and OFLPRE. (average 
harvest across those years). 

7.6.2.3 Changes in assessment results for 2025 

Given the new 2025 methodology outlined above and in previous sections, relative to the 2024 SAFE 
report, preseason OFL values in this 2025 SAFE are smaller and considered to be more representative of 
amounts that could reasonably be harvested in the EEZ during a single season (changed from the multi-
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year methodology used in the 2024 SAFE).  As such, based on this change, the NMFS SAFE Team may 
recommend a smaller 2025 buffer (relative to the 2024 buffer) to reduce the OFLPRE to the resulting 
ABC. 

Additionally, using the largest sum of EEZ harvest across a generation, as opposed to the largest 
observed EEZ harvest multiplied by the generation time used in the 2024 SAFE, results in a smaller 
OFL value used postseason to assess overfishing for Tier 3 stocks.  

7.6.2.4 Existing data and assessment 

The ADF&G data and stock assessment sources used for the Federal assessment of COHO are described 
in Section (7.6) with the most recent ADF&G stock assessment escapement goal review in Mckinley et 
al. (2024). Recent escapement goals, estimates, and many additional references pertaining to 
assessments of this stock can be found in Munro (2023). 

Historical CI EEZ harvest estimates for COHO are considered to be complete, with the Federal 
definition of this stock in the EEZ generally meaning all coho salmon estimated to be harvested in the CI 
EEZ. Harvest in the CI EEZ occurring in 2024 (the first federally managed fishery in UCI EEZ) is 
considered to be known (rather than estimated as for pre-2024) and complete. 

Spawning escapement data for stocks in the stock complex exists for several tributaries and drainages 
(described below). 

Genetics data and associated stock composition estimates exist for commercial harvests during the years 
2013 – 2016 (Barclay et al. 2019) 

ADF&G’s preseason commercial harvest estimates for UCI-wide coho salmon based on recent average 
harvests. 

7.6.3 Federal data and assessments 
After review by NMFS and unless otherwise stated, this SAFE incorporates ADF&G data and associated 
estimates of harvest (2024 harvest in State waters and 1999 – 2023 EEZ and State harvest), escapement, 
age, sex, and other data. However, because of the timeline necessary to produce this SAFE and 
implement the Federal salmon management in the CI EEZ in 2025, this SAFE estimated personal use 
harvests in 2024. Estimates for these values were made using five-year averages and will be updated in 
future years as data become available. 

To inform SDC and harvest specifications, the Federal stock assessment relied on the method described 
previously for Tier 3 stocks.  
 

7.6.4 Stock size and recruitment trends 
Stock overview: During the most recent five-year period (2020 – 2024), an average of 35% of the drift 
gillnet coho salmon harvest in UCI is estimated to have occurred in the CI EEZ, with a range of harvests 
from 1.6 –33K coho salmon (Table 23 and Figure 15). During 2024, it is estimated that 40% of the drift 
gillnet coho salmon harvest and 18% of the overall UCI commercial harvest occurred in the CI EEZ.  
Since spawning escapement indices for this stock represent an unknown proportion of overall spawning 
escapement and such estimates are incomplete/missing during recent years, the NMFS SAFE Team did 
not estimate a total run size for this stock in this 2025 SAFE. 

Escapement goals:  The Federal definition of this stock complex includes 2 indicator stocks for which 
the State has spawning escapement goals (goal ranges in parentheses):   

Deshka River (10,200–24,100), and Little Susitna River (9,200–17,700). 

The current sum of the lower bounds of these escapement goals for the stock complex is 19,300; which, 
overall, has not been consistently achieved during recent years (Table 24;(Munro 2023) due to 
incomplete weir data. From 2020–2024, an average of approximately 7K coho salmon were estimated to 
have spawned in the tributaries that have been monitored (range of 1.6–10.9K). 
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Individual escapement goals for the two indicator stocks in the stock complex have not been achieved 
during recent years (Table 24; (Munro 2023); however, none of these stocks are classified as “Stocks of 
Concern” by the State (Munro 2023) and, as all escapement goals in the stock complex were developed 
based on the “Percentile Approach” (Clark et al. 2014); not achieving the lower bound of an escapement 
goal during some years is an expected product of this approach. 

In addition to the two indicator stocks, there are many other drainages and tributaries in UCI where coho 
salmon are known to spawn, but which lack escapement goals and escapement monitoring. 

Spawner-Recruitment and yield trends: The NMFS SAFE Team did not further investigate historical 
records of spawner-recruitment relationships for the index systems and a full accounting of such 
relationships is likely to be hampered by the large number of systems that are unmonitored and other 
data gaps. For example, while genetic analyses have been used by ADF&G to estimate the stock 
contributions of commercial harvests during some past years, the NMFS SAFE Team determined that 
the lack of annual estimates, combined by incomplete escapement data, makes it difficult to attribute 
these harvests to a given number of spawners in order to estimate the productivity (recruits per spawner) 
of the overall stock complex. 

7.6.5 Tier determination and resulting OFL and ABC determination for 2025 
Consistent with the 2024 SAFE and 2024 recommendations from the SSC, the NMFS SAFE Team 
recommends to the SSC a Tier 3 determination for COHO during 2025 due to the inability to verify 
estimates of total run size that are necessary for obtaining valid SDC estimates under Tier 2 (Table 24).  

In further consideration of the level of precaution that is warranted for COHO in this 2025 SAFE report, 
at the time of this publication, neither of the indicator stocks for the stock complex are listed as “Stocks 
of Concern” by the State of Alaska (Payton and Rabung 2023). The State of Alaska’s definition of a 
“Stock of Concern” as “escapements [that] chronically (4–5 years) fail to meet expectations for 
harvestable yield or spawning escapements” (Munro 2023). Under both State and Federal systems, a 
status designation of “overfished” (Federal) or a “Stock of Concern” (State) could result in 
accountability measures and a rebuilding plan. In the Federal system under the MSA, accountability 
measures and a rebuilding plan would be at the recommendation of the SSC and approved by the 
Council; under the State of Alaska, such measures would be reviewed and approved by the State of 
Alaska Board of Fisheries. 

The retrospective analysis in the amendment 16 EA/RIR did indicate coho salmon were subject to 
overfishing in 2013. One or both indicator stocks did not achieve at least the lower bound of the 
escapement goal in 2016, 2018, 2019, 2023, and 2024. As noted by ADF&G, reductions in drift gillnet 
fishing effort in the last several years may have contributed to improved coho salmon escapement and 
catches in Northern District fisheries (Marston and Frothingham 2019, 2021) 

Status and catch specifications for COHO based on a Tier 3 determination are provided with a range of 
buffers from 0.1 to 0.9 to reduce the preseason OFL to ABC (Table 25). The Tier 3 OFL for this stock 
(268,053) is equal to the largest historical cumulative EEZ harvest in the timeseries (1999 – 2024) across 
the generation time of the species (four years for coho salmon; 2004 – 2007; Table 23). The 2025 
preseason OFL (67,013) was calculated as the average harvest across the same years used to calculate 
the OFL. 

The NMFS SAFE Team recommends a buffer to reduce the preseason OFL for setting harvest 
specifications while exercising the necessary precaution to prevent overfishing. 

Using the previous (multiyear) approach described above, 2024 Tier 3 COHO buffer was 90% and 
reduced the preseason OFL (358k) to an ABC of 35,759 fish. For 2025, the NMFS SAFE Team again 
recommends a precautionary buffer to reduce the OFLPRE to the resulting ABC  given the following 
considerations:  

1. Indicator stocks have not consistently achieved spawning escapement goals during recent years 
(Munro 2023)Table 24), including 2024. 
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2. The estimated 2024 Little Susitna escapement was the lowest in the timeseries (1999 - 2024; Table 
24). 

3. Based on their size, coho salmon are likely vulnerable to harvest in drift gillnets used target 
sockeye salmon during much of the fishing season and directly target coho salmon during some 
portion of the fishing season. 

4. Genetic evidence showing that significant proportions of the drift gillnet coho salmon harvested 
are likely bound for Northern CI drainages where the indicator stocks are located (note that the 
State’s commercial fishery management plan for UCI specifically calls for prioritization of coho 
salmon passing through Central and Northern Districts). 

5. Concerns about the prey available to endangered CI beluga whales that occupy Northern CI, 
including the far reaches of the Inlet when coho salmon are present (McHuron et al. 2023). Coho 
salmon are listed as one of the preferred prey item of CI belugas (Hobbs and Shelden 2008; 
Huntington 2000; Quakenbush et al. 2015). 

Given the considerations above, the NMFS SAFE Team considered a range of precautionary buffers 
from 75 – 90% and recommends that a buffer of 90% be applied to the preseason OFL, resulting in a 
recommended 2025 preseason ABC of 6,701 fish. Estimated harvests of coho salmon in the CI EEZ 
have only been less than this amount twice since 1999 (2020 and 2024; Table 23; Figure 15).The NMFS 
SAFE Team may recommend smaller buffers in future years if spawning escapement objectives are 
achieved for the indicator stocks. 

The NMFS SAFE Team recommends prioritizing future research to better characterize the abundance, 
timing, spatial distribution, and genetic stock composition of the coho salmon harvested in the CI EEZ 
fishery (Willette et al. 2003). 

While this stock can be declared overfished if cumulative spawning escapements are determined to be 
below MSST (similar to Tier 1 and 2), as a Tier 3 stock, overfishing would be assessed based on the 
OFL.
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Figure 15. Timeseries of Aggregate coho salmon stock complex (COHO) harvest in the CI EEZ for years 
2019 - 2024. For 2025, the OFLPRE = 67,013 and the NMFS SAFE Team recommends a buffer of 90%, 
resulting in an ABC of 6,701. CI EEZ harvest estimates prior to 2024 are based on methods and 
assumptions described in section 7.1 of this SAFE report.
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Figure 16. Aggregate coho salmon (a) CI EEZ catch by day and (b) cumulative catch compared to the 
2024 TAC
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Table 23. Status and catch specifications for Tier 3 Aggregate coho salmon stock complex. An 
overfished determination is assessed postseason by comparing the minimum stock size threshold (MSST; 
one half of the sum of the indicator stock’s spawning escapement goal summed across a generation, with 
actual cumulative escapement of the indicator stocks summed across a generation (Cum. Escap.). 
Overfishing is assessed postseason by comparing the actual harvest summed across a generation (EEZ 
Cum. Harvest) with the postseason overfishing limit (OFL). Unless otherwise noted, values are in the 
thousands of fish. Shaded values are new estimates or projections based on the current assessment, the 
projected EEZ Cum. Harvest for the coming fishing season only including the first three years (T-1) of 
the current generation. Bolded EEZ Harvest values are used to calculate OFL and OFLPRE. Note that 
EEZ harvest prior to 2024 is estimated as described in section 7.1. 

Year MSSTa Cum. 
Escap.a 

Total 
Comm. 
Harvest 

State Drift 
Gillnet 

Harvest 

EEZ 
Harvest 

EEZ Cum. 
Harvest 

OFL OFLPRE 

1999 NA NA 126 36 29 NA NA NA 
2000 NA NA 237 63 69 NA NA NA 
2001 NA NA 113 20 19 NA NA NA 
2002 38.6 182 246 60 66 184 NA NA 
2003 38.6 203 102 26 26 180 NA NA 
2004 38.6 264 311 107 93 205 NA NA 
2005 38.6 269 225 80 65 250 NA NA 
2006 38.6 264 178 54 45 228 NA NA 
2007 38.6 264 177 43 66 268 NA NA 
2008 38.6 192 172 51 38 214 NA NA 
2009 38.6 164 153 45 37 186 NA NA 
2010 38.6 116 207 51 59 201 NA NA 
2011 38.6 100 95 22 19 154 NA NA 
2012 38.6 82 107 38 36 152 NA NA 
2013 38.6 81 261 75 110 224 NA NA 
2014 38.6 97 137 44 33 198 NA NA 
2015 38.6 109 216 76 54 234 NA NA 
2016 38.6 112 147 56 35 232 NA NA 
2017 38.6 131 304 115 76 199 NA NA 
2018 38.6 116 232 48 60 226 NA NA 
2019 38.6 107 164 49 39 211 NA NA 
2020 38.6 101 139 47 2 178 NA NA 
2021 38.6 57 147 48 33 135 NA NA 
2022 38.6 43 102 27 24 98 NA NA 
2023 38.6 34 84 25 25 83 NA NA 
2024 38.6 24 25 7 4.4 86 439b 358b 

2025 38.6 13 --- --- --- 53 268 67 
a Calculated based on escapements and escapement targets for indicator stocks (Deshka and Little Susitna 
rivers). 
bFor the 2024 SAFE, a different method was used to calculate the Tier 3 OFL and OFLPRE. See the Final 
2024 CI EEZ SAFE for additional details.  
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Table 24. Coho salmon escapement goals and escapements in the Deshka and Little Susitna rivers. 
These rivers are indicator stocks for the UCI Aggregate coho salmon stock complex. The lower bound of 
the escapement goal (L.B.) and escapement (Esc.) are presented for both indicator stocks. The total 
escapement is the sum of escapements for both rivers in each year. The minimum stock size threshold 
(MSST) is the sum of escapement targets for both rivers over the previous generation time (4 years) and 
the cumulative escapement (Cum. Esc) is the sum of total escapement over the previous four years. 
When cumulative escapement is less than MSST, the stock may be considered overfished. Total catch is 
the sum of all coho harvest in UCI and total run is the sum of total catch and total escapement (Total 
Esc.). 

 Deshka River Little Susitna River      

Year L.B.  Esc. L.B. Esc. Total 
Esc. MSST Cum. 

Esc. 
Total 
Catch 

Total 
Run 

2019 9,200 10,445 10,100 4,229 14,674 38,600 106,848 273,194 287,868 

2020 9,200 NA 10,100 10,765 10,765 38,600 100,744 226,730 237,495 

2021 9,200 NA 10,100 10,923 10,923 38,600 57,017 277,020 287,943 

2022 9,200 3,168 10,100 3,162a,b 6,330a 38,600 42,692a 214,514 220,844 

2023 9,200 1,817a,c 10,100 3,726a,c 5,543a 38,600 33,561a 196,778 202,321 

2024 9,200 642a,c 10,100 964a,c 1,606 38,600 24,402a 135,469 137,075 
aIncomplete weir count 
bADF&G considers the escapement goal met 
cADF&G estimates the escapement goal was not met
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Table 25. 2025 Tier 3 SDC for aggregate Coho salmon stock complex with a range of buffers to reduce 
the preseason OFL to ABC. 

Buffer OFLPRE ABC OFL 

10% 67,013 60,312 268,053 

20% 67,013 53,611 268,053 

30% 67,013 46,909 268,053 

40% 67,013 40,208 268,053 

50% 67,013 33,507 268,053 

60% 67,013 26,805 268,053 

70% 67,013 20,104 268,053 

80% 67,013 13,403 268,053 

90% 67,013 6,701 268,053 
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7.7 Aggregate Chum Salmon, stock complex 

 
Definition:  As described in the Salmon FMP, the Aggregate chum salmon stock complex (CHUM) is 
defined as all chum salmon harvested in the CI EEZ. The Federal definition for this stock also includes 
spawning escapements of chum salmon throughout UCI necessary to produce sustainable yield in future 
years. 

7.7.1 Retrospective assessment of fishery information relative to status determination 
criteria, including overfishing and overfished designations 

During the 2024 fishery, 28,823 chum salmon were harvested from the CHUM in the CI EEZ; which 
was less than the 2024 preseason OFL (442K), ABC/ACL (110K), and TAC (99.4K; Table 3). Because 
the estimated postseason cumulative harvest across the most recent generation (148K) was less than the 
2024 OFL (561K) for this stock, it is the recommendation of the NMFS SAFE Team that overfishing did 
not occur during 2024 (Table 26). 

7.7.2 Data and assessment methodology 
7.7.2.1 Data input changes for 2025 
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The 2025 SAFE includes Federal catch data from the 2024 federally managed CI EEZ salmon fishery. 
These data represent the first year of known catch occurring in the EEZ, as opposed to the catch 
estimates presented for years prior to 2024. 

7.7.2.2 Changes in assessment methodology for 2025 

Following the 2024 SSC recommendations, the 2025 assessment uses the largest total EEZ harvest over 
a generation (four years for chum salmon) to calculate the OFL, and the average harvest over that same 
period to calculate the preseason OFL (OFLPRE). Harvests during the years 2004 – 2007 had the highest 
cumulative harvest in the timeseries and were therefore used to calculate the OFL (sum of harvests 
across those years) and OFLPRE. (average harvest across those years). 

7.7.2.3 Changes in assessment results for 2025 

Given the new 2025 methodology outlined above and in previous sections, relative to the 2024 SAFE 
report, preseason OFL values in this 2025 SAFE are smaller and considered to be more representative of 
amounts that could reasonably be harvested in the EEZ during a single season (changed from the multi-
year methodology used in the 2024 SAFE).  Based on this change, the NMFS SAFE Team may 
recommend a smaller 2025 buffer (relative to the 2024 buffer) to reduce the OFLPRE to the resulting 
ABC. 

Additionally, using the largest sum of EEZ harvest across a generation, as opposed to the largest 
observed EEZ harvest multiplied by the generation time used in the 2024 SAFE, results in a smaller 
OFL value used postseason to assess overfishing for Tier 3 stocks.  

7.7.2.4 Existing data and assessment 

The ADF&G data and stock assessment sources used for the Federal assessment of the CHUM are 
described in Section 7.7. 

Clearwater Creek is the only State escapement goal for chum salmon in UCI. Recent escapement indices 
for this stock are provided in Munro (2023) and in the 2023 UCI commercial salmon fishery season 
summary (Lipka 2023).  

Harvest estimates from this stock includes commercial, personal use, and recreational fisheries, most of 
which are available from ADF&G reports and through the ADF&G website. Harvest in the CI EEZ 
occurring in 2024 (the first federally managed fishery in UCI EEZ) is considered to be known (rather 
than estimated as for pre-2024) and complete. 

The extent to which escapement indices represent actual numbers of spawners for all freshwater systems 
is unknown given that a single drainage is monitored. Therefore, estimates of total run size are 
unavailable. 

For UCI, there are no chum salmon “Stocks of Concern” listed by the State. 

7.7.2.5 Federal data and assessments 

After review by NMFS and unless otherwise stated, this SAFE incorporates ADF&G data and associated 
estimates of harvest (2024 harvest in State waters and 1999 – 2023 harvest), escapement, and other data. 
However, because of the timeline necessary to produce this SAFE in time to implement the Federal drift 
gillnet fishery in the CI EEZ, NMFS estimated the following quantities during recent years: 2024 
personal use harvests (based on a 5-year 2018–2022 average); 2022–2024 sportfish harvests, with these 
estimates considered to be minor portions of overall harvests. 

To inform SDC and harvest specifications, the Federal stock assessment relied on the method described 
previously for Tier 3 stocks. 

7.7.3 Stock size and recruitment trends 
Stock overview: During the most recent five-year period (2020–2024), an average of 35% of the overall 
drift gillnet chum salmon harvest in UCI is estimated to have been harvested in the CI EEZ, with a range 
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of 7,681–51,081 chum salmon harvested in the EEZ during this period (Table 26 and Figure 17). For 
2024, CI EEZ harvests were approximately 45% of the overall UCI drift gillnet harvest and 
approximately 37% of all UCI commercial harvests of chum salmon. No estimates of total run size are 
available for CHUM. 

Escapement Goal: Clearwater Creek is the only State escapement goal for chum salmon in UCI. For 
that system, escapement is monitored by aerial survey with the annual escapements set by the peak aerial 
survey count for the year, with an escapement goal range of 3,500-8,000 chum salmon that was 
informed by the Percentile Approach (Clark et al. 2014). For the ten years from 2014–2023, 
escapements at Clearwater Creek have met or exceeded the lower bound of the spawning escapement 
goal range during all but two years (2014 and 2018). 

Spawner-Recruitment and yield trends: There are no available spawner-recruitment or yield trends 
for this stock due to the lack of reliable estimates of spawning escapements across all areas in UCI and 
lack of age data for harvests or escapements. 

While escapement indices are available for 1 system managed by the State, it is the recommendation of 
the NMFS SAFE Team that the single spawning escapement goal and associated index of annual 
escapements do not provide a representative estimate of spawning abundance for all tributaries in UCI. 

7.7.4 Tier determination and resulting OFL and ABC determination for 2025 
Consistent with the 2024 SAFE and SSC recommendation, the NMFS SAFE Team again recommends 
to the SSC that CHUM be designated as Tier 3. The lack of reliable estimates of spawning abundance or 
total run size for the stock preclude a Tier 2 determination. 

Status and catch specifications for CHUM based on a Tier 3 determination are provided in Table 26. 
Based on the Tier 3 methods described in the Salmon FMP and this SAFE, the NMFS SAFE Team 
recommends an OFL of 390,030 chum salmon that reflects the maximum cumulative CI EEZ harvest 
across a generation time of four years (2013 - 2016) in the timeseries under consideration (1999 – 2024; 
Table 26). The 2025 preseason OFL is calculated as the largest average harvest over the same generation 
used to calculate the OFL, resulting in a preseason OFL of 97,506 chum salmon. 

In recommending values of OFL and ABC, the NMFS SAFE Team notes that there are no known 
conservation concerns for UCI chum salmon and they are not listed by the State as a “Stock of Concern” 
in UCI. It assumed that chum salmon are incidentally harvested (not targeted) in the CI EEZ, with the 
majority of harvest estimated to occur outside the EEZ. The NMFS SAFE Team also assumes that 
CHUM in UCI is healthy and harvested at a low exploitation rate in the EEZ fishery. Generally, it is 
understood that conservation and management considerations related to occurring sockeye and coho 
salmon stocks constrain the total harvest of chum salmon in UCI, including for the CI EEZ fishery. The 
NMFS SAFE Team welcomes input and additional information on this and other assumptions. 

Given the considerations above, the NMFS SAFE Team recommends that a 20% buffer be applied to the 
preseason OFL (97,506), resulting in an ABC of 82,882 chum salmon. 

Recommending a 20% buffer for this stock compared to recommended buffers for ACHIN (30%) and 
PINK (10%; see discussion in Section 7.8.4 below) reflects the NMFS SAFE Team’s judgment that 
CHUM is less of a conservation concern than ACHIN but, based on their size, are more likely to be 
caught in the gillnet fishery than PINK and that available evidence suggests that there are fewer, perhaps 
even substantially fewer, chum salmon spawning streams and overall spawning area relative to the other 
four species of salmon in UCI (see maps at the start of each salmon stock assessment in this SAFE for a 
qualitative overview of salmon spawning locations throughout UCI based on State data (Giefer 2024)( 
NMFS has not conducted a formal, quantitative review or assessment of available spawning habitat for 
chum salmon throughout UCI). Additionally, this recommendation of a 20% buffer compared to the 
2024 buffer of 24% reflects the new Tier 3 method, whereby preseaon OFLs represent an amount of 
harvest that could be reasonably achieved in a single season. If a harvest of 78,006 chum salmon 
occurred in a single season, it would be ~47K more than the most recent five-year (2020 – 2024) 
average of estimated of chum salmon harvests in the CI EEZ and 3 – 62K less than the harvest in years 
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1999, 2002, 2010, 2012, 2015, and 2017 (Figure 17). As with other stocks for which there is a paucity of 
available information, the NMFS SAFE Team recommends funding research to estimate overall 
escapement and total run size for this stock. 
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Figure 17. Timeseries of Aggregate chum salmon harvest in the CI EEZ for years 1999 - 2024. For 
2025, the OFLPRE is 97,508 and the NMFS SAFE Team recommends a buffer of 20%, resulting in an 
ABC of 78,006. CI EEZ harvest estimates prior to 2024 are based on methods and assumptions 
described in section 7.1 of this SAFE report. 
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Figure 18. Aggregate Chum salmon (a) CI EEZ catch by day and (b) cumulative catch compared to the 
2024 TAC.
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Table 26. Status and catch specifications for Tier 3 Aggregate chum salmon stock complex. An 
overfished determination is assessed postseason by comparing the minimum stock size threshold (MSST; 
one half of the sum of the indicator stock’s spawning escapement goal summed across a generation, with 
actual cumulative escapement of the indicator stocks summed across a generation (Cum. Escap.). 
Overfishing is assessed postseason by comparing the actual harvest summed across a generation (EEZ 
Cum. Harvest) with the postseason overfishing limit (OFL). Unless otherwise noted, values are in the 
thousands of fish. Shaded values are new estimates or projections based on the current assessment. The 
projected EEZ Cum. Harvest for the coming fishing season only including the first three years (T-1) of 
the current generation. Bolded EEZ Harvest values are used to calculate OFL and OFLPRE. Note that 
EEZ harvest prior to 2024 is estimated as described in section 7.1. 

Year 
Total 

Comm. 
Harvest 

State Drift 
Gillnet 

Harvest 

EEZ 
Harvest 

EEZ Cum. 
Harvest OFL OFLPRE 

1999 1745 86 81 NA NA NA 
2000 127 56 62 NA NA NA 
2001 84 39 37 NA NA NA 
2002 238 108 116 296 NA NA 
2003 121 53 53 268 NA NA 
2004 146 73 65 271 NA NA 
2005 70 32 34 268 NA NA 
2006 64 27 33 185 NA NA 
2007 77 29 46 178 NA NA 
2009 50 23 23 136 NA NA 
2010 83 36 41 144 NA NA 
2011 229 94 123 233 NA NA 
2012 129 62 49 236 NA NA 
2013 270 124 140 353 NA NA 
2014 139 56 76 388 NA NA 
2015 116 51 57 323 NA NA 
2016 276 136 116 390 NA NA 
2017 124 74 40 289 NA NA 
2018 244 129 104 317 NA NA 
2019 115 44 65 324 NA NA 
2020 129 59 8 230 NA NA 
2021 29 18 29 155 NA NA 
2022 70 36 39 130 NA NA 
2023 99 53 51 127 NA NA 
2024 126 62 29 148 561* 442* 
2025    118 390 87.8 

*For the 2024 SAFE, a different method was used to calculate the Tier 3 OFL and OFLPRE. See the Final 2024 
CI EEZ SAFE for additional details.  
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Table 27. 2025 recommended Tier 3 SDC for the Aggregate chum salmon stock complex and a range of 
buffers to reduce the preseason OFL to ABC. 

Buffer OFLPRE ABC OFL 

10% 97,508 87,757 390,030 

20% 97,508 78,006 390,030 

30% 97,508 68,255 390,030 

40% 97,508 58,504 390,030 

50% 97,508 48,754 390,030 

60% 97,508 39,003 390,030 

70% 97,508 29,252 390,030 

80% 97,508 19,501 390,030 

90% 97,508 9,751 390,030 
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7.8    Aggregate Pink Salmon, stock complex 

 
Definition: As described in the Salmon FMP, the Aggregate pink salmon stock complex (PINK) is 
defined as all pink salmon harvested in the CI EEZ. The Federal definition for this stock also includes 
spawning escapements of pink salmon throughout UCI necessary to produce sustainable yield in future 
years. 

This stock definition is applicable to both even- and odd-year broodlines of UCI pink salmon, but the 
odd-year bloodline is the focus of the 2025 SAFE. 

7.8.1 Retrospective assessment of fishery information relative to status determination 
criteria, including overfishing and overfished designations  

7.8.1.1 Even-Year broodline 

During the 2024 fishery, 6,250 pink salmon were harvested in the CI EEZ; which was less than the 2024 
OFL (300K), preseason OFL (270K), ABC/ACL (135K), and TAC (122K; Table 3). Because the 
estimated postseason cumulative harvest across a generation time (36K) was less than the 2024 OFL 
(300K) for this stock, it is the recommendation of the NMFS SAFE Team that overfishing did not occur 
during 2024 (Table 28). 
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7.8.1.2 Odd-Year Broodline 

Since a Federal fishery in the CI EEZ was not in place in 2023, this assessment of overfishing is 
retrospective in nature and assumes that overfishing for 2023 is assessed in a manner similar to that 
recommended in this SAFE and the Salmon FMP. 

During the 2023 fishery (most recent odd-year run), it is estimated that ~24K pink salmon were 
harvested in the CI EEZ. Because the total catch mortality for this stock across the most recent 
generation (~55K) was well below the 2022 OFL of 300K, it is the NMFS SAFE Team’s assessment 
that overfishing did not occur. 

7.8.2 Data and assessment methodology 
7.8.2.1 Data input changes for 2025 

The 2025 SAFE includes Federal catch data from the 2024 federally managed CI EEZ salmon fishery. 
These data represent the first year of known catch occurring in the EEZ, as opposed to the catch 
estimates presented for years prior to 2024. 

7.8.2.2 Changes in assessment methodology for 2025 

Following the 2024 SSC recommendations to the NMFS SAFE Team, the 2025 assessment uses the 
largest total EEZ harvest over a generation (two years for pink salmon) to calculate the OFL, and the 
average harvest over that same period to calculate the preseason OFL (OFLPRE). For the 2024 
assessment, odd-year PINK harvests during the years 2007 and 2009 had the highest cumulative harvest 
in the timeseries and were therefore used to calculate the OFL (sum of harvests across those years) and 
OFLPRE. (average harvest across those years). 

7.8.2.3 Changes in assessment results for 2025 

Given the new 2025 methodology outlined above and in previous sections, relative to the 2024 SAFE 
report, preseason OFL values in this 2025 SAFE are smaller and considered to be more representative of 
amounts that could reasonably be harvested in the EEZ during a single season (changed from the multi-
year methodology used in the 2024 SAFE).  Based on this change, the NMFS SAFE Team may 
recommend a smaller 2025 buffer (relative to the 2024 buffer) to reduce the OFLPRE to the resulting 
ABC. 

Additionally, using the largest sum of EEZ harvest across a generation, as opposed to the largest 
observed EEZ harvest multiplied by the generation time used in the 2024 SAFE, results in a smaller 
OFL value used postseason to assess overfishing for Tier 3 stocks.  

7.8.2.4 Existing data and assessment 

The ADF&G data and stock assessment sources used for the Federal assessment of the PINK are 
described in Section 7.8.  

There are no escapement goals or known and reliable estimates of pink salmon escapement in UCI. 

Harvest estimates from this stock includes commercial, personal use, and recreational fisheries, most of 
which are available from ADF&G reports and through the ADF&G website. Harvest in the CI EEZ 
occurring in 2024 (the first federally managed fishery in UCI EEZ) is considered to be known (rather 
than estimated as for pre-2024) and complete. 

7.8.2.5 Federal data and assessments 

After review by NMFS and unless otherwise stated, in addition to the 2024 Federal harvest data for pink 
salmon from the CI EEZ, this SAFE also incorporates ADF&G data and associated estimates of harvest 
(2024 harvest in State waters and 1999 – 2023 harvest). 

To inform SDC and harvest specifications, the Federal stock assessment relied on the method described 
previously for Tier 3 stocks. 
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Pink salmon have discreet even- and odd-year broodlines that do not interact and SDC are calculated 
separately for each brood-year. As per the recommended Tier 3 methodology, the 2025 odd-year 
broodline OFL is the maximum cumulative historical harvest (116K) over a generation (2 years) in the 
time series under consideration (1999 – 2024; with 2007 and 2009 representing the two largest 
consecutive years). The preseason OFL is the largest average catch (58K) over the same generation that 
was used to calculate the OFL and represents an amount that could reasonably be harvested in a 
generation.  

7.8.3 Stock size and recruitment trends 
Stock overview:  

Even-year: During the most recent five year even-year return (2014, 2016, 2018, 2020, 2022), an 
average of 19% of the overall drift gillnet pink salmon harvest is estimated to have been from PINK in 
the CI EEZ, with a range of 12–150K pink salmon harvested in the CI EEZ during this period (Figure 
19). For 2024, CI EEZ harvests were approximately 23% of the overall drift gillnet harvest and 
approximately 36% of all commercial harvests in UCI. No estimates of total run size are available. 

Odd-year: During the most recent five year odd-year return period (2015, 2017, 2019, 2021, 2023), an 
average of 18% of the overall drift gillnet pink salmon harvest is estimated to have been from PINK in 
the CI EEZ, with a range of 10–26K pink salmon harvested in the CI EEZ during this period (Figure 20).  

Escapement Goal: There are no State spawning escapement goals for pink salmon in UCI. 

Spawner-Recruitment and yield trends: There are no available spawner-recruitment or yield trends for 
this stock due to the lack of reliable estimates of spawning escapements across all areas in UCI. 

7.8.4 Tier determination and resulting OFL and ABC determination for 2025 
Consistent with the 2024 SSC recommendations, the NMFS SAFE Team recommends to the SSC that 
PINK be designated as Tier 3 stock. 

Similar to chum salmon, it is the assumption of the NMFS SAFE Team that the CI EEZ pink salmon 
stock complex is healthy, is not subject to overfishing and that past estimates of EEZ harvests represent 
incidental (not targeted) harvests that are not impactful to the overall spawning population. Given the 
small size of pink salmon relative to other salmon, it is also assumed that many pink salmon would get 
through the gillnets used in the CI EEZ, which primarily target sockeye salmon. As such, while 
spawning estimates are not available, it is the judgment of the NMFS SAFE Team that even- and odd-
year pink salmon represent a particularly low conservation concern with respect to harm to the stock that 
could come as a result of fishing activity in the CI EEZ. The NMFS SAFE Team welcomes feedback, 
data, and additional information pertaining to the assumptions and analyses presented in this SAFE. 

Given the considerations above, the NMFS Safe Team recommends a preseason OFL of 58,174 pink 
salmon and that a 10% buffer be applied to this, resulting in an ABC of 52,357 pink salmon. For the 
2024 harvest specifications, using a different (multi-year) method to calculate the preseason OFL, a 50% 
buffer was applied to the preseason OFL. However, as recommended by the SSC for this updated 2025 
assessment, the Tier 3 method for calculating the preseason OFL results in amounts that could 
reasonably be harvested in the CI EEZ during a single season. A harvest of 52,357 odd-year pink salmon 
has only been exceeded once (2009) in the 13 years of odd-year harvests that are included in this 
assessment (1999-2024; Figure 20).
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Figure 19. Timeseries of pink salmon (even and odd year broodlines) harvest in the CI EEZ for years 
2019 - 2024. For 2025, the pink salmon odd-year broodline OFLPRE is 58,174 and the NMFS SAFE 
Team recommends a buffer of 10%, resulting in an ABC of 52,357. The CI EEZ harvest estimates prior 
to 2024 are based on methods and assumptions described in Section 7.1 of this SAFE report.
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Figure 20. Aggregate even-year pink salmon (a) EEZ catch by day and (b) cumulative catch compared to 
the 2024 TAC. 
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Table 28. Tier 3 status and catch specifications for the Aggregate pink salmon stock complex. An 
overfished determination is assessed postseason by comparing the minimum stock size threshold (MSST; 
one half of the sum of the indicator stock’s spawning escapement goal summed across a generation, with 
actual cumulative escapement of the indicator stocks summed across a generation (Cum. Escap.). 
Overfishing is assessed postseason by comparing the actual harvest summed across a generation (EEZ 
Cum. Harvest) with the postseason overfishing limit (OFL). Unless otherwise noted, values are in the 
thousands of fish. Shaded values are new estimates or projections based on the current assessment, the 
projected EEZ Cum. Bolded EEZ Harvest values are used to calculate OFL and OFLPRE. Cumulative 
EEZ Harvest for the coming fishing season only including one year (T-1) of the current generation. Note 
that EEZ harvest prior to 2024 is estimated as described in section 7.1. 

Brood 
Year Year 

Total 
Comm. 
Harvest 

State Drift 
Gillnet 
Harvest 

EEZ 
Harvest 

EEZ Cum. 
Harvest OFL OFLPRE 

Even 2000 146 48 43 NA NA NA 
 2002 447 109 115 157 NA NA 
 2004 358 132 103 218 NA NA 
 2006 404 122 91 194 NA NA 
 2008 169 54 50 140 NA NA 
 2010 293 74 90 139 NA NA 
 2012 470 170 133 223 NA NA 
 2014 643 267 150 283 NA NA 
 2016 382 159 109 260 NA NA 
 2018 127 45 39 148 NA NA 
 2020 345 282 12 51 NA NA 
 2022 101 60 30 41 NA NA 
 2024 42 31 6 36 300* 270* 

Odd 1999 16 2 1 NA NA NA 
 2001 73 17 15 16 NA NA 
 2003 49 17 13 28 NA NA 
 2005 48 15 16 29 NA NA 
 2007 147 26 42 58 NA NA 
 2009 214 65 75 116 NA NA 
 2011 34 9 6 81 NA NA 
 2013 48 18 13 19 NA NA 
 2015 48 12 10 22 NA NA 
 2017 168 67 23 33 NA NA 
 2019 71 12 16 39 NA NA 
 2021 79 40 26 42 NA NA 
 2023 66 34 24 50 NA NA 
 2025    24 116 58 

*For the 2024 SAFE, a different method was used to calculate the Tier 3 OFL and OFLPRE. See the Final 
2024 CI EEZ SAFE for additional details.  

C1 Preliminary Cook Inlet EEZ Area Salmon SAFE 
FEBRUARY 2025 



Preliminary 2025 Cook Inlet EEZ Area Salmon SAFE Report, January 2025               110 

 
Table 29. 2025 recommended Tier 3 SDC for the Aggregate odd-year pink salmon stock complex and a 
range of buffers to reduce the preseason OFL to ABC.

Buffer OFLPRE ABC OFL 

10% 58,174 52,357 116,348 

20% 58,174 46,539 116,348 

30% 58,174 40,722 116,348 

40% 58,174 34,904 116,348 

50% 58,174 29,087 116,348 

60% 58,174 23,270 116,348 

70% 58,174 17,452 116,348 

80% 58,174 11,635 116,348 

90% 58,174 5,817 116,348 
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8 Summary of NMFS SAFE Team Recommendations to the 
SSC for the 2025 CI EEZ Stock Assessment cycle. 

Recommended 2025 Tiers, SDC, and buffer to reduce the preseason OFL to the ABC.  

Tables 1-2 contain 2025 NMFS SAFE Team recommendations for stock tiers, SDC, and buffers to 
reduce the preseason OFL to the ABC. 

Recommended 2024 Preliminary Postseason Stock Status in Relation to SDC 

Table 3 contains preliminary 2024 postseason stock status in relation to SDC. Values in Table 3 are 
likely to be updated in future years as estimates of harvests and escapement become finalized. For 
example, this 2025 SAFE report estimated 2025 sportfish and personal use harvests because they were 
not available in time for this report. 

Recommended 2024 Preliminary Postseason Harvests in Relation to Final 2024 Harvest 
Specifications 

Table 4 contains preliminary 2024 postseason harvests for each stock in comparison to the 2024 final 
harvest specifications. 

Additional Recommendations to the SSC 

• The NMFS SAFE Team recommends that, for Tier 1 stocks, the lower bound of the State’s spawning 
escapement goals represents SMSY and is the appropriate value to calculate SDC. Significant 
discussion of this topic can be found in the NMFS SAFE Team responses to 2024 SSC 
recommendations (Section 2.1.1). The NMFS SAFE Team recommends that the State’s goal ranges 
represent the highest probability of achieving MSY over the longer term in compliance with National 
Standard 1 Guidelines. 

• The NMFS SAFE Team recommends funding projects to measure spawning escapements of salmon 
harvested in the CI EEZ salmon fishery. Given that the number of escapement monitoring projects 
has declined in recent years, which restricts the ability to assess SDC, increasing the number of 
monitored systems would greatly assist the assessment of salmon stocks harvested in the CI EEZ. 

• The NMFS SAFE Team recommends funding a genetic mixed stock analysis study of salmon caught 
in the CI EEZ fishery. At present, the origin of Chinook salmon harvested in the EEZ and the 
proportion of sockeye attributed to KNSOCK, KASOCK, and AOSOCK are unknown. These data 
would allow for more accurate Tier 1 SDC and recommended AOSOCK and ACHIN buffers. 

• The NMFS SAFE Team recommends an assessment of alternative fishery methods for the CI EEZ 
(e.g., purse seines) that could be used to harvest available yield for stocks with a high abundance 
while enabling species that are in a low state of abundant to be released.  

• The NMFS SAFE Team recommends using the AR approach to predict run size and State harvest 
levels for Tier 1 stocks, and the resulting buffers to account for scientific uncertainty in reducing the 
preseason OFL to the recommended ABC 

• The NMFS SAFE Team recommends to the SSC that 2024 postseason spawning escapements for the 
most recent generation do not represent a complete and reliable index of abundance for COHO and 
that this stock is not in an overfished condition. The NMFS SAFE Team considered several options 
listed below for how to assess the overfished status for this and other stocks when spawning 
escapement estimates are incomplete, as well as the preferred recommendation to the SSC in the 
following list: 
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1. (Preferred recommendations) Basing MSST (overfished) and the associated estimates of 
spawning escapements only on indicator stocks for which there is considered to be a complete 
and reliable history of monitoring; 

2. Use modeling approaches to estimate missing escapements for the indicator stocks; 
3. assume that unmonitored years had escapements that were achieved; 
4. similar to aggregate chum and pink salmon stock complexes, recognize a lack of reliable 

information to determine an overfished status; 
5. an SSC recommendation not considered by the NMFS SAFE Team. 

 
In considering whether COHO is approaching an overfished condition, it is the opinion of the NMFS 
SAFE Team that such a recommendation could be considered in the future if the cumulative spawning 
escapements for the indicator stocks was less than half of the sum of the lower bound of the 
recommended spawning escapement targets for at least two consecutive years (two years is half the 
generation time of coho salmon). However, to reiterate, it is the opinion of the NMFS SAFE Team 
that before considering such a recommendation, that the NMFS SAFE Team and the SSC should also 
consider the extent to which the spawning escapement data represents a complete and reliable index 
of abundance for the indicator stocks.  

• The NMFS SAFE Team recommends prioritizing future research to better characterize the 
abundance, timing, spatial distribution, and genetic stock composition of the coho salmon harvested 
in the CI EEZ fishery (Willette et al. 2003). 

• As with other stocks for which there is a paucity of available information, the NMFS SAFE Team 
recommends funding research to estimate overall escapement and total run size for CHUM
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Appendix A.  Preliminary Draft COHO Risk Table 
Following the 2024 SSC recommendation that the NMFS SAFE Team develop risk tables for future 
SAFE reports as a means to organize and track uncertainty not captured in the assessment, a preliminary 
draft risk table for the Aggregate coho salmon stock complex is presented below. The NMFS SAFE 
team used the 2024 SAFE report for the groundfish resources of the Gulf of Alaska risk table 
considerations as a template and request guidance and recommendations on future iterations of CI 
Salmon SAFE risk tables for the 2026 Salmon SAFE. Future risk tables will be constructed for all seven 
CI salmon stocks and used to inform NMFS SAFE Team ABC recommendations to the SSC. 

 
Table 30. Aggregate coho salmon stock complex risk table assessment. 
Assessment-related Population dynamics Ecosystem Fishery-informed stock 
Level 2 -Increased 
Concern 

Level 3 – Extreme 
Concern 

Level 2 – Increased 
Concern 

Level 3 - Extreme 
Concern 

 

Assessment Considerations 

Recommended Level 2 concern: The Aggregate coho salmon stock complex is managed as a Tier 3 
stock, using estimated historic EEZ catch to generate SDC. The Tier 3 method allows for a range of 
buffers from 0.1 – 0.9, allowing assessment authors to recommend buffers that adequately account for 
uncertainty associated with SDC determination methods. Given the uncertainty associated with the 
accuracy and precision of historic harvest estimates, an elevated concern is warranted when setting SDC 
and harvest specifications until EEZ harvest is more accurately known. 

Population Dynamics  

Recommended Level 3 concern. Further details on coho salmon population dynamics in UCI are sparse. 
The life history of coho salmon is well known, however, total run size for the Aggregate coho salmon 
stock complex in UCI is not known. Escapement monitoring in UCI is sparse, with the Deshka and Little 
Susitna River ADF&G monitoring projects (via weirs) and annual harvest representing the only index of 
the Aggregate coho salmon stock complex population dynamics. The 2024 coho catch in UCI was 86% 
below the 20-year average. However, given that coho salmon generally spend 1 year in the marine 
environment before returning to spawn, 2024 catch may not be indicative of overall population 
dynamics and run size magnitude in future years.  

Ecosystem   

Recommended Level 2 concern. The most recent data available suggest an ecosystem risk Level 2 – 
Major Concern: “Multiple indicators showing consistent adverse signals a) across the same trophic level, 
and/or b) up or down trophic levels (i.e., predators and prey of stock)”. This elevated risk score is 
informed by warmer ocean temperatures in 2024, potential for increased adult competition with pink 
salmon in 2025, and the ongoing reduced marine freshwater and marine survival of coho as monitored in 
SE Alaska. Preliminary coho ocean age-0 marine survival (percentage of ocean age-0 coho per smolt 
(escapement only) by smolt year) in Auke Bay, SE Alaska, was below average for a 2nd year (Vulstek et 
al. 2024). Preliminary marine survival indices of 2024 coho salmon (ocean age-0 and age-1 harvest plus 
escapement) in Auke Bay continued a 10 year below-average trend (Vulstek et al. 2024). The 
mechanisms driving continued low coho survival may include juvenile growth rate and size, smolt age, 
and smolt ocean entry timing. Coho salmon returning in 2025 were in freshwater in the fall of 2022 
through spring 2024, the nearshore marine environment in spring 2024, and the central Gulf of Alaska 
2024-2025. The freshwater conditions for early stage coho are not represented in this risk table. This risk 
table section is informed by cited contributions to the 2023 and 2024 Gulf of Alaska Ecosystem Status 
Report (Ferriss 2024). 
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Environmental Processes: The central GOA sea surface temperature was warmer than average in the 
winter through early spring. The 2023/2024 El Niño event brought warmer surface temperatures to the 
GOA in the winter, but it was moderate and short-lived, resulting in approximately average surface 
temperatures by spring. Despite warmer than average surface temperatures averaged across the western 
GOA shelf in January (5.1°C, satellite-derived, (Lemagie and Callahan 2024)), NOAA’s January 
acoustic survey in Shelikof Str. observed cooler temperatures in the top 10m (3.2°C) and showed no 
evidence of warmth at depth (4°C at 100m, (Jones et al. 2024)). Previous warm years in the Gulf of 
Alaska (2014-2016 and 2019) have resulted in poor coho salmon returns. Temperature thresholds for 
dynamics leading to these poor returns are now well known, and cannot be used to interpret the impacts 
of the warmer 2024 temperatures. However, from an ecosystem perspective, 2024 conditions in the 
GOA were not warm enough to show strong responses in the foodweb. Upcoming 2025 winter and 
spring surface temperatures are predicted to be cooler than average, in alignment with weak La Niña 
conditions (Lemagie and Bell 2024). The Pacific Decadal Oscillation and the North Pacific Gyre 
Oscillation continue a multi-year negative trend, which historically was associated with reduced survival 
of Alaska salmon, however these relationships should be questioned as they have weakened since 1988, 
and then became inverse from 2014-2019  (Litzow et al. 2020).   
Prey: Prey for juvenile coho salmon in the marine environment was approximately average in 2024. 
There is some evidence of increased age-0 pollock in 2024 and low abundance of age-1 pollock in the 
western GOA (Monnahan et al. 2024). Forage fish were available in aggregate, in 2024. Capelin 
continues to rebound in the GOA (Arimitsu et al. 2024; McGowan et al. 2024), and herring continue to 
have relatively elevated populations supported by the strong 2016- and 2020-year classes (Hebert and 
Dressel 2024). Forage species that are relatively lower in abundance include sandlance. The 
reproductive success of piscivorous, diving seabirds (with an overlapping prey base with coho salmon), 
was generally above average across the GOA (Drummond and Renner 2024). An important exception 
was reproductive failures of black-legged kittiwakes on Amatuli Island, the colony monitored closest to 
Cook Inlet. The broad positive trends in forage fish availability were potentially less applicable near the 
mouth of Cook Inlet. The status of deepwater squids (e.g., armhook squid, Berryteuthis anonychus) as 
prey for adult coho in the winter is unknown. 
Predators and Competitors: Predation pressure from key predators in the marine environment on 
juveniles (seals) and adults (killer whales and salmon sharks) is expected to not have changed in recent 
years, although these populations are not well monitored. Competitors for marine juvenile and adult 
coho salmon include hatchery-released pink and chum salmon. In Cook Inlet, though the even-year 
broodline is dominant, adult coho salmon had lower competition with pink salmon for deepwater squid 
in 2024, due to the unusually low pink salmon returns. Competition for returning coho salmon in 2025 is 
expected to be similar or greater due to the more dominant, or larger, odd year returns of pink salmon in 
Prince William Sound and other areas around the GOA , but the less- dominant CI pinks salmon 
broodline (Shaul and Geiger 2016). 
Fishery Performance   

Recommended Level 3 concern. Though coho salmon are not directly targeted in the CI EEZ gillnet 
fishery, they are easily caught in sockeye salmon gillnets due to their similar size to sockeye salmon and 
the timing of their return migration through the CI EEZ, with the largest portion of the 2024 EEZ catch 
occurring on July 25 (Figure 16). Additionally, the total UCI and CI EEZ harvest were 86% and 91%, 
respectively, below the 20-year average catch in those areas. However, the 2024 CI EEZ catch is the 
first year that catch is known, as opposed to estimated in the rest of the timeseries, and future years of 
known EEZ catch will provide a better understanding of coho catch in the CI EEZ fishery. 
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Risk table considerations/levels of concern 

 Assessment-related Population dynamics Ecosystem Fishery-informed stock 
Level 1: Normal Typical to moderately 

increased 
uncertainty/minor 
unresolved issues in 
assessment. 

Stock population 
dynamics (e.g., 
recruitment, 
growth, natural 
mortality) are 
typical for the stock 
and recent trends 
are within normal 
range. 

No apparent ecosystem 
concerns related to 
biological status (e.g., 
environment, prey, 
competition, predation), 
or minor concerns with 
uncertain impacts on 
the stock. 

No apparent concerns 
related to biological 
status (e.g., stock 
abundance, distribution, 
fish condition), or few 
minor concerns with 
uncertain impacts on the 
stock. 

Level 2: Increased 
concern 

Substantially increased 
assessment uncertainty/ 
unresolved issues, such as 
residual patterns and 
substantial retrospective 
patterns, especially 
positive ones. 

Stock population 
dynamics (e.g., 
recruitment, 
growth, natural 
mortality) are 
unusual; trends 
increasing or 
decreasing faster 
than has been seen 
recently, or patterns 
are atypical. 

Indicator(s) with 
adverse signals related 
to biological status (e.g., 
environment, prey, 
competition, predation). 

Several indicators with 
adverse signals related to 
biological status (e.g., 
stock abundance, 
distribution, fish 
condition). 

Level 3: Extreme 
Concern 

Severe assessment 
problems; very poor fits to 
important data; high level 
of uncertainty; very strong 
retrospective patterns, 
especially positive ones. 

Stock population 
dynamics (e.g., 
recruitment, 
growth, natural 
mortality) are 
extremely unusual; 
very rapid changes 
in trends, or highly 
atypical patterns 
compared to 
previous patterns. 

Indicator(s) showing a 
combined frequency 
(low/high) and 
magnitude(low/high) to 
cause severe adverse 
signals a) across the 
same trophic level as 
the stock, and/or b) up 
or down trophic levels 
(i.e., predators and prey 
of the stock) that are 
likely to impact the 
stock. 

Multiple indicators with 
strong adverse signals 
related to biological 
status (e.g., stock 
abundance, distribution, 
fish condition), a) across 
different sectors, and/or 
b) different gear types. 

C1 Preliminary Cook Inlet EEZ Area Salmon SAFE 
FEBRUARY 2025 



Preliminary 2025 Cook Inlet EEZ Area Salmon SAFE Report, January 2025               121 

 

Appendix B.  Bayesian Approach (Tier 1, Option 3) 
 

This appendix provides the SSC with a Bayesian modeling approach as an alternative Tier 1 method for 
calculating a preseason OFL and the corresponding ABC. The development of this approach stems from 
a request by the SSC to incorporate the probability of over-forecasting when calculating and selecting 
Tier 1 buffers to reduce the preseason OFL to the ABC. This proposed Bayesian approach is similar to 
the 2024 Tier 1 method of calculating a preseason OFL, except that AR forecasts are fit using RStan 
(Stan Development Team 2024), a Bayesian probabilistic programming language. The key difference is 
that, with the Bayesian approach, the preseason run size forecast is fit using an AR1 model, and the 
preseason forecasted State harvest (𝐹𝐹�𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) is fit using a moving average (KASOCK) or white noise 
model (KNSOCK), which are the auto.arima function selected models (selected using AIC)(Hyndman et 
al. 2024) for the current year. A range of buffers will be proposed to reduce the OFLPRE to ABC and can 
be selected by the SSC with guidance from the NMFS SAFE Team using retrospective one-step-ahead 
testing for the years 2015 – 2024. Retrospective testing results of different ABC amounts will be used to 
calculate the probability of over-forecasting the preseason OFL (based on forecasts for total run size and 
the harvest rate in non-EEZ fisheries). The benefit of this proposed Bayesian approach is that 
uncertainty associated with the preseason run size and State harvest forecasts are directly incorporated 
when calculating the OFLPRE by using the posterior distributions of probable run sizes (𝑅𝑅�𝑦𝑦) and State 
harvest rates (𝐹𝐹�𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦) in year 𝑦𝑦, as:  

𝑝𝑝(𝑂𝑂𝑂𝑂𝑂𝑂�𝑦𝑦) = 𝑝𝑝�𝑅𝑅�𝑦𝑦� − 𝐺𝐺𝑦𝑦 − �𝑝𝑝�𝐹𝐹�𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑦𝑦� ∗ 𝑝𝑝�𝑅𝑅�𝑦𝑦�� 

resulting in a distribution of OFLPRE values and their associated relative probabilities of occurring given 
the uncertainty associated with the aforementioned forecasts. 

Run Size Preseason Forecast 

An AR1 model was fit to the natural log of historic total run sizes as,  

ln (𝑅𝑅�𝑡𝑡) = 𝛼𝛼 + 𝛽𝛽ln (𝑅𝑅𝑡𝑡−1) 

ln(𝑅𝑅𝑡𝑡) ~𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛�𝑅𝑅�𝑦𝑦,𝜎𝜎� 

Where 𝑅𝑅𝑡𝑡 is the total run size in year t, 𝑅𝑅�𝑡𝑡 is the predicted run size, 𝛼𝛼 is the intercept, 𝛽𝛽 is the slope, and 
𝜎𝜎 is the log-normal standard error. Vague priors were specified as: 

𝛼𝛼~𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛(0,1010) 

𝛽𝛽~(0, 1010) 

𝜎𝜎~𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛(0,5)[0,∞). 

State Harvest (𝑭𝑭𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔) Preseason Forecast 

1. Moving Average Model (KASOCK): 

A moving average model (AR(0,1,1)) was fit to historic State harvest rates as, 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙�𝐹𝐹�𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡� = 𝜇𝜇 + 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙�𝐹𝐹𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡−1�+ 𝜃𝜃 ∗ 𝜖𝜖𝑡𝑡−1 

𝜖𝜖𝑡𝑡 = 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙�𝐹𝐹𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡� − 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(𝐹𝐹�𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡) 

𝜖𝜖𝑡𝑡~𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛�0,𝜎𝜎𝑓𝑓� 

𝜖𝜖𝑡𝑡=1 = 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(𝐹𝐹ℎ𝑖𝑖𝑖𝑖𝑖𝑖)− 𝜇𝜇 
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Where 𝐹𝐹𝑡𝑡  is the State harvest in year t, 𝐹𝐹�𝑡𝑡 is the predicted State harvest rate, 𝜇𝜇 is a constant describing 
the overall State harvest rate estimated mean, 𝜃𝜃 describes the weight assigned to the lagged error term 𝜖𝜖, 
and 𝜖𝜖 is the lagged prediction difference. Vague priors were specified as: 

𝜇𝜇~𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛(0,10) 

𝜃𝜃~𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛(0,2) 

𝜎𝜎𝑓𝑓~𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛(0,5). 

2. White Noise with zero mean Model (KNSOCK): 

For the KNSOCK stock, a white noise model was fit as, 

ln�𝑅𝑅�𝑡𝑡� = 𝛼𝛼 

ln(𝐹𝐹𝑡𝑡) ~ 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛(𝐹𝐹�𝑡𝑡 ,𝜎𝜎) 

where 𝛼𝛼 is the parameter describing the mean State harvest rate (FState), 𝐹𝐹�𝑡𝑡  is the predicted State harvest 
rate at time t and 𝜎𝜎𝑓𝑓 is the lognormal standard deviation. Vague priors were specified as: 

𝛼𝛼~𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛(0,100) 

𝜎𝜎~𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛(0,5). 

Preseason predicted OFL 

The OFLPRE was calculated using the posterior predictive distribution of the preseason forecasted total 
run size and State harvest proportion as: 

𝑂𝑂𝑂𝑂𝑂𝑂�𝑃𝑃𝑃𝑃𝑃𝑃,𝑡𝑡 = 𝑅𝑅�𝑡𝑡 − 𝐺𝐺 − �𝑅𝑅�𝑡𝑡 ∗ 𝐹𝐹�𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆,𝑡𝑡� 

resulting in a distribution of probable OFL values that explicitly incorporate the uncertainty associated 
with each forecast. The point estimate for the OFLPRE was calculated as the median of the posterior 
predictive distribution of OFL values. 

Buffer to reduce OFL to ABC 

A range of buffers are  proposed and applied to the OFL. The resulting ABCs are presented with the 
associated probability of exceeding the ABC as calculated in the preceding 10 years. 

To calculate the probability of over-forecasting, models were fit to a time series (1999 – 2024) of State 
harvest rates and observed run sizes using a one-step-ahead method for years (2015 – 2024). The 
posterior run size and State harvest rate were used to generate a posterior distribution of OFLPRE values 
as described above, and the median for each year was multiplied by the range of buffers (0.1 – 0.9) to 
generate candidate ABC values. Next, the resulting ABC values were compared to the observed OFLs 
(OFLOBS) in each year, and the probability of overforecasting was calculated as 

𝑃𝑃(𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑛𝑛𝑛𝑛 𝐴𝐴𝐴𝐴𝐴𝐴) =
∑𝑌𝑌𝐴𝐴𝐴𝐴𝐴𝐴>𝑂𝑂𝑂𝑂𝐿𝐿𝑂𝑂𝑂𝑂𝑂𝑂

𝑁𝑁𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦
, 

where 𝑌𝑌𝐴𝐴𝐴𝐴𝐴𝐴>𝑂𝑂𝑂𝑂𝐿𝐿𝑂𝑂𝑂𝑂𝑂𝑂 are the years where the ABC is greater than the realized OFL and N is the total 
number of years (N = 10) that were retrospectively predicted.  

The resulting probabilities associated with a range of candidate buffers for the 2025 KNSOCK and 
KASOCK ABC are presented in Table 31Table 32.  

2025 Results 

To generate forecasted run size and the State harvest rate, models were fit using Rstan. An AR1 model 
was fit to historic run size (1999 - 2024) for both Kenai River late run sockeye salmon and Kasilof 
sockeye salmon stocks. A moving average and white noise model were fit to the observed State harvest 
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rates and the model with the lowest Mean Absolute Percent Error (MAPE) was selected to generate the 
stock-specific preseason 2025 State harvest rate. 

Kenai River Late Run Sockeye Salmon  

The 2025 forecasted run size point estimate (median of the posterior predictive distribution) for 
KNSOCK is 3,475,121(95% Credible Interval = [1.7M – 7.1M]) fish, and the forecasted State harvest 
rate is 50.8% (95% Credible Interval = [32.8% - 68.6%]). The resulting OFLPRE (calculated using SMSY-

POINT) point estimate (median of the posterior predictive distribution) is 471,564 fish. 

 

Kasilof River Sockeye Salmon  

The 2025 forecasted run size point estimate (median of the posterior predictive distribution) for 
KASOCK is 1,348,423 (95% Credible Interval = [647K – 2.9M]) fish, and the forecasted State harvest 
rate is 36.3% (95% Credible Interval = [26.2% - 48.4%]). The resulting OFLPRE (calculated using SMSY-

POINT) point estimate (median of the posterior predictive distribution) is 628,188 fish. 

 
Table 31.  A comparison on frequentist and Bayesian approaches for forecasting run size, the State 
harvest rate, and potential yield (OFLPRE) for Tier 1 stocks of sockeye salmon harvested in the CI EEZ. 

Stock Method Runsize (000’s) State Harvest (000’s) OFLPRE (000’s) 

Kenai Frequentist 3,454 50% 515 

 Bayesian 3,475 50.8% 472 

Kasilof Frequentist 1,313 32.5% 664 

 Bayesian 1,348 36.3% 628 

 

 
Table 32. A range of proposed buffers to reduce the OFL to ABC and their associated probabilities of 
over-forecasting for Kenai and Kasilof River sockeye salmon stocks. 

Stock ABC Buffer (%) 𝑃𝑃(𝐴𝐴𝐴𝐴𝐴𝐴 > 𝑂𝑂𝑂𝑂𝐿𝐿𝑂𝑂𝑂𝑂𝑂𝑂)(%) 
Kenai 10 40 

 20 40 
 30 40 
 40 20 
 50 20 
 60 20 
 70 20 
 80 20 
 90 10 

Kasilof 10 40 
 20 40 
 30 40 
 40 20 
 50 20 
 60 20 
 70 20 
 80 20 
 90 10 
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Figure 21. Retrospective out of sample OFL predictions for Kenai and Kasilof River sockeye salmon 
stocks. On-step ahead forecasting for years 2015 – 2024. Forecast models (FSTATE and  𝑅𝑅�) were fit to 
years 1999 to the year prior to the year the prediction was made.
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Figure 22. Retrospective out of sample run size predictions for Kenai and Kasilof River sockeye salmon 
stocks. On-step ahead forecasting for years 2015 – 2024. Run size model was fit to years 1999 to the 
year prior to the year the prediction was made. 
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Figure 23. Retrospective out of sample State harvest rate predictions for Kenai and Kasilof River 
sockeye salmon stocks. On-step ahead forecasting for years 2015 – 2024. State harvest rate model was 
fit to years 1999 to the year prior to the year the prediction was made. 
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Appendix C.  Equations from amendment 16 to the Salmon FMP 
Tier 1: Salmon stocks with escapement goals and stock-specific harvest estimates 

Each year, salmon stocks that have escapement goals and stock-specific harvest and escapement estimates would 
be considered for placement in Tier 1.  

The assessment authors and SSC would identify the Tier 1 stocks each year during the annual harvest 
specification process. 
For the Tier 1 stocks, the following calculations would be conducted each year to determine the status of the 
managed salmon stocks and set the appropriate biological reference points:  

Overfishing 

Overfishing occurs whenever a stock or stock complex is subjected to a level of fishing mortality or total catch 
that jeopardizes the capacity of a stock or stock complex to produce MSY on a continuing basis. The realized 
fishing mortality rate in the EEZ for a stock (FEEZ) is expressed as an exploitation rate (harvest/total run size), 
which is calculated for the stock over one generation (the average length of time between when a salmon egg is 
fertilized and when it spawns as an adult) in years (T), weighted as informed by available data, where t = run 
year, R = annual run size of a stock, and CEEZ = annual EEZ catch of a stock in year t: 

(1)  𝐹𝐹𝐸𝐸𝐸𝐸𝐸𝐸,𝑡𝑡 = ∑ 𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖
𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1
∑ 𝑅𝑅𝑖𝑖𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1

 

The level of fishing mortality in the EEZ above which overfishing occurs (MFMT) for a stock is based on an 
exploitation rate assessed over one generation and is defined as:  

(2)  𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 = ∑ 𝑌𝑌𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖
𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1
∑ 𝑅𝑅𝑖𝑖𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1

; where 

(3)  𝑌𝑌𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖 = 𝑚𝑚𝑚𝑚𝑚𝑚�0,𝑅𝑅𝑡𝑡 − 𝐺𝐺𝑡𝑡 − 𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡� 

and Cstate,t is the harvest that occurred in state waters in year t and YEEZ is the potential yield in the EEZ and G = 
escapement goal or target for a stock. The lower bound of the established escapement goal range is the default 
used in this tier system; however, NMFS, or the SSC may recommend a different value during the annual stock 
status determination process based on the best scientific information available (e.g., the point estimate of the 
spawners necessary to result in maximum sustainable yield in future years, SMSY-POINT). NMFS or the SSC may 
also recommend additional buffers to account for uncertainty in harvests and escapement estimates. Due to 
uncertainty inherent to management, the realized yields are unlikely to be equal to the potential yields.  

Should FEEZ exceed the MFMT in any year, it will be determined that a stock is subject to overfishing; this 
definition corresponds to the FOFL control rule. 

MFMT for a stock would be assessed postseason each year with the most current T years of data. 

Overfished 

Should a stock’s realized spawning escapements summed across a generation fall below the MSST in any year, 
the stock would be declared overfished. The MSST is defined as one half of the sum of the stock’s spawning 
escapement goal summed across a generation: 

(4) 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 =  ∑ 𝐺𝐺𝑖𝑖𝑡𝑡
𝑖𝑖=𝑡𝑡−𝑇𝑇+1

2
, evaluated by comparing  ∑ 𝑆𝑆𝑖𝑖𝑡𝑡

𝑖𝑖=𝑡𝑡−𝑇𝑇+1   with MSST, where S is spawning escapement in 
year i. 

MSST for a stock would be assessed postseason each year with the most current T years of data used to estimate 
MSST and S. NMFS or the SSC may recommend buffers to account for uncertainty in escapement estimates or 
spawning escapement goals. 

Overfishing Limit (OFL), Acceptable Biological Catch (ABC), and Annual Catch Limit (ACL) 

Specification for OFL, ABC, and ACL will occur as follows:  
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The preseason estimates of MFMT would be calculated from the sum of potential yield in the EEZ from the 
previous T-1 years and the preseason estimate of potential yield in the EEZ based on the preseason forecast of run 
size, projected harvest in other fisheries, and the escapement goal or target in a given year, Gt using the following 
equation: 

(5)  𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑝𝑝𝑝𝑝𝑝𝑝,𝑡𝑡 = ∑ 𝑌𝑌𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖+𝑌𝑌�𝐸𝐸𝐸𝐸𝐸𝐸,𝑡𝑡
𝑡𝑡−1
𝑖𝑖=𝑡𝑡−𝑇𝑇+1
∑ 𝑅𝑅𝑖𝑖+𝑅𝑅�,𝑡𝑡
𝑡𝑡−1
𝑖𝑖=𝑡𝑡−𝑇𝑇+1

 

where 𝑌𝑌�𝐸𝐸𝐸𝐸𝐸𝐸,𝑡𝑡 is the preseason estimate of potential yield in the EEZ for year t used to establish annual harvest 
specifications and is calculated based on: 

(6) 𝑌𝑌�𝐸𝐸𝐸𝐸𝐸𝐸,𝑡𝑡 = 𝑚𝑚𝑚𝑚𝑚𝑚(0,𝑅𝑅�𝑡𝑡 −  𝐺𝐺𝑡𝑡 − (𝐹𝐹�𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡 ∗ 𝑅𝑅�𝑡𝑡)), where 𝑅𝑅�𝑡𝑡 is the predicted run size in year t based on a vetted 
preseason forecast method and  𝐹𝐹�𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝑡𝑡 is the estimated harvest rate in State waters over the average generation 
time (T) for the species and stock, or, as recommended by the SSC, an estimated or modeled harvest rate. 

The preseason estimates of FEEZ (𝐹𝐹�𝐸𝐸𝐸𝐸𝐸𝐸) is the is calculated from the sum of actual harvests in the EEZ from the 
previous T-1 years and the preseason estimate of potential yield in the EEZ based on the preseason forecast of 
run size: 

(7) 𝐹𝐹�𝐸𝐸𝐸𝐸𝐸𝐸,𝑝𝑝𝑝𝑝𝑝𝑝,𝑡𝑡 = ∑ 𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖+𝑌𝑌�𝐸𝐸𝐸𝐸𝐸𝐸,𝑡𝑡
𝑡𝑡−1
𝑖𝑖=𝑡𝑡−𝑇𝑇+1
∑ 𝑅𝑅𝑖𝑖+𝑅𝑅�,𝑡𝑡
𝑡𝑡−1
𝑖𝑖=𝑡𝑡−𝑇𝑇+1

 

The preseason OFL (OFLPRE) would be equivalent to the estimate of potential yield for a stock as described in 
Equation 6.  

The ABC control rule:  ABC must be less than or equal to OFL. The SSC may recommend reducing ABC from 
OFL to account for scientific uncertainty, including uncertainty associated with the assessment of spawning 
escapement goals, forecasts, harvests, and other sources of uncertainty. 

The ACL will be established equal to or less than the ABC.  

Tier 2: Salmon stocks managed as a complex 

Tier 2 stocks are salmon stocks managed as a complex, with specific salmon stocks designated as indicator 
stocks. An indicator stock is a stock for which sufficient data exists to allow for the development of measurable 
and objective SDC and can be used as a proxy to manage and evaluate data poor stocks within the stock 
complex. Further, an indicator stock is thought to be representative of the typical vulnerabilities of stocks within 
the stock complex. The assessment authors and SSC would identify the Tier 2 stocks each year during the annual 
harvest specification process. In general, management of Tier 2 stocks is based on aggregate abundance as 
previously described. Information on the individual indicator stock is used to inform management actions for the 
stock complex. 
For the Tier 2 stocks, the following calculations would be conducted each year to determine the status of the 
salmon stocks and set the appropriate biological reference points.  

Overfishing 
The Tier 1 formulas for F and MFMT would be used for Tier 2 indicator stocks. Whenever estimates of F or 
MFMT, as defined under Tier 1, are unavailable for each stock in a stock complex managed under this FMP, a 
list of indicator salmon stocks for a given stock complex will be established.  
Using the same definitions and criteria described under Tier 1, a determination that one or more indicator salmon 
stocks is subject to overfishing will constitute a determination that the respective stock complex is subject to 
overfishing, except as provided in the paragraph below. 
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Overfishing of one or more stocks in a stock complex may be permitted, and may not result in a determination 
that the entire stock complex is subject to overfishing, under the following conditions established under the 
National Standard 1 guidelines (50 CFR §600.310(l)):  
a) it is demonstrated by analysis that such action will result in long-term net benefits to the Nation; 
b) it is demonstrated by analysis that mitigating measures have been considered and that a similar level of long-

term net benefits cannot be achieved by modifying fleet behavior, gear selection/configuration, or other 
technical characteristics in a manner such that no overfishing would occur; and 

c) the resulting rate or level of fishing mortality will not cause any stock or stock complex to fall below its MSST 
more than 50% of the time in the long term. 

Overfished 
The MSST for a stock complex is equal to one-half the sum of the escapement goals (G) for the indicator 
salmon stocks from the most recent T years. 
Should a stock complex’s cumulative escapements for a generation fall below the MSST in any year, it will be 
determined that the stock complex is overfished. 
Specification for OFL, ABC, and ACL will occur as follows: 
The OFL, ACL, and ABC will be set for the indicator stock using the Tier 1 methodology. 

Tier 3: Salmon stocks with no reliable estimates of escapement 

Tier 3 salmon stocks or stock complexes have no reliable estimates of escapement or total run size, therefore 
OFL and ABC are based on catch history. Tier 3 stocks may have escapement goals, but, relative to Tier 2 
stocks, the goals and associated inseason assessment of escapement represent a coarse and/or unknown index of 
abundance rather than a true number of fish. The assessment author and SSC would identify the Tier 3 stocks 
each year during the annual harvest specification process.  
For Tier 3 stocks, the following calculations would be conducted each year to determine the status of the salmon 
stocks and set the appropriate biological reference points.  

Overfishing  

For Tier 3 stocks or stock complexes, should the sum of harvest for the most recent generation (T years) be 
greater than the OFL, then it will be determined that the stock is subject to overfishing. Overfishing for Tier 3 
stocks is assessed postseason after stock-specific harvest data become available; NMFS or the SSC may 
recommend additional buffers to account for uncertainty of estimates. 

Overfished 
For Tier 3 stocks or stock complexes with escapement goals for suitable indicator stock(s), MSST is calculated 
the same as for Tier 1 stocks. Should a stock or stock complex’s cumulative escapements for a generation fall 
below the MSST in any year, it will be determined that the stock complex is overfished. When calculating 
MSST and comparing spawning escapements summed across the most recent generation, NMFS or the SSC 
may recommend buffers to account for uncertainty in estimates. 

For Tier 3 stocks or stock complexes without escapement goals, it is not possible to calculate MSST. 
Specification for OFL, ABC, and ACL will occur as follows:  

OFL = the largest cumulative annual EEZ catch summed across a generation time (T years) in the timeseries 
under consideration (rolling sum). Postseason, this value of OFL will be the basis for assessing if overfishing of 
the stock has occurred. 

The preseason OFL (OFLPRE) is the basis for defining harvest specifications and is the single season 
manifestation of the OFL. Unless another value is recommended by the SSC, OFLPRE is equal to the largest 
average annual catch across a generation in the timeseries under consideration. 
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ABC = the OFLPRE reduced by a buffer to account for uncertainty. As recommended by the SSC, the ABC could 
be set higher or lower by applying a more liberal or conservative buffer to the OFL to account for less or greater 
uncertainty. Potential sources of uncertainty could include but are not limited to:  uncertainty associated with the 
achievement of escapement targets; uncertainty associated with whether the OFL, ABC, or ACL will be 
achieved or exceeded; uncertainty associated with the level of harvest in fisheries outside the EEZ; uncertainty 
associated with interannual run size; uncertainty associated with run timing; uncertainty associated with 
inseason metrics of run size or timing; other sources of uncertainty identified during the annual stock assessment 
process. ABC would be set each year during the annual stock status determination process based on the best 
available information. 

The ACL is equal to or less than ABC. 
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