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Abstract
The Small Working Group on New Stock Assessment Models (SWG NSAM) held three meetings in 2025 to advance the development of an age-structured Stock Synthesis 3 (SS3) assessment model for Pacific saury. Major progress included converting the model from an annual to a seasonal time step, incorporating updated fishery and survey data, and implementing time-varying growth, which improved fits to length composition, addressed earlier issues related to reductions in mean size, and partially reduced retrospective patterns, although some retrospective issues remain. However, important challenges persist, including limited prediction skill and substantial uncertainty in natural mortality and steepness. These uncertainties also hinder the reliable estimation of the yield curve and MSY-related reference points. As a result, the SWG was unable to finalize base and sensitivity cases in 2025. The group recommends continuing model development in 2026 and ensuring sustained technical support from external experts.

Introduction
The Small Working Group on New Stock Assessment Models (SWG NSAM) held three meetings in 2025 to develop age-structured stock assessment models for Pacific saury using Stock Synthesis 3 (SS3; Methot and Wetzel, 2013). This report summarizes the progress achieved and the remaining challenges encountered by the SWG NSAM.

SWG NSAM 2025-01
The SWG NSAM 2025-01 meeting was held virtually on 28 May 2025. As a kick-off meeting, its purpose was to plan the continued development of the SS3 model for Pacific saury in 2025, with technical support from new invited experts Dr. Quang Huynh and Dr. Tom Carruthers from Blue Matter Science (https://www.bluematterscience.com). There were no updates on modeling work during this meeting.

The Lead provided background information on the SWG NSAM and reviewed the progress made in 2024. The previous invited expert, Dr. Larry Jacobson, presented the most recent SS3 model for Pacific saury and shared his observations and recommendations for future model development. He noted that the model scale was unstable when data inputs or model structures were modified, and that the model still showed poor fits to the size composition data, particularly that there too many old post-spawning fish. He also recommended developing a joint CPUE index to simplify the model diagnostic process. Dr. Quang Huynh provided his review of the model and emphasized the importance of reconciling and clearly communicating the differences between biological age and model age. He also recommended considering lower steepness values in sensitivity analyses, as suggested by the annual stock-recruit pairs estimated by the model. Finally, he noted that CPUE series with time-varying catchability likely provide limited information on stock trends. 

Japan was requested to provide length-composition data from Japanese surveys, following an agreed resolution, to support estimation of growth parameters and survey selectivity within the model. 

SWG NSAM 2025-02
The SWG NSAM 2025-02 meeting was held in Shanghai in a hybrid format during 11-13 July 2025. The main achievement of this meeting was the conversion of the SS3 model from an annual model to a seasonal model, providing a more appropriate time step for the short life span of Pacific saury.

Day 1
Dr. Quang Huynh provided an update on the development of the Pacific saury SS3 assessment based on the most recent version developed by Dr. Larry Jacobson. He specified a new spawning time that allowed a cohort to spawn twice within the annual model, but noted that this approach was still unrealistic because the spawning season is protracted. Based on the model diagnostics, it was found that fishing had little impact on the stock. The fit to the size composition data, particularly for large fish, remained poor, and the fit to the age-0 survey index was also still unsatisfactory.

He then presented a model with shorter seasonal time steps. The seasonal model produced a more plausible proportion of age-0 biomass and improved the fit to the size composition data. However, the model results still failed to reproduce the recent decline in fishery mean size.

The SWG discussed these results and provided feedback and suggestions regarding the specification of the timing and selectivity of the Japanese survey, the use of CPUE and seasonal natural mortality to account for post-spawning mortality, and the choice of the starting year.

Day 2
Dr. Quang Huynh updated the model by modifying the timing and selectivity of the Japanese survey and by adding the 2024 catch data. Sensitivity analyses indicated that the stock size and trends did not change substantially when the fishery CPUE indices were removed from the model. 

The SWG discussed these results and suggested conducting additional sensitivity analyses based on different hypotheses regarding the recent trends in fishery mean size. The proposed hypotheses were that changes in mean size were caused by changes in growth, changes in selectivity due to the movement of large fish away from the fishing grounds or changes in targeting, or a scarcity of large fish resulting from low stock size.

Day 3
The SWG review the sensitivity analyses based on different hypotheses regarding the recent trends in fishery mean size, and found that various hypotheses have different consequences in the context of the assessment and it will be important to decide which are most likely. It was agreed that Japanese survey age data could be used to investigate the growth change hypothesis. Other suggestions included using the product of the proportion mature, batch fecundity, eggs per batch and number of batches per year to calculate the reproductive output.

The SWG found the base case could not be identified at this meeting, and will be re-visited in later meetings.

SWG NSAM 2025-03
The SWG NSAM 2025-03 meeting was held virtually on 6 November 2025. The objectives of this meeting included identifying base and sensitivity cases and formulating a recommendation to SSC PS16.

The invited expert, Dr. Quang Huynh, presented model updates that incorporated the latest fishery and survey data provided by Members at SSC PS15, as well as the survey length-composition data from the Japanese survey. The model applied a time-varying growth curve by adjusting the asymptotic length through time based on a smoothed trend in the mean length at age 1. This adjustment improved the fit to the fishery length composition and reduced the retrospective pattern compared with previous models. Despite these improvements, the model diagnostics still indicated persistent retrospective patterns and unsatisfactory prediction skill. The invited expert noted that applying a catchability prior for the Japanese abundance index would help stabilize the population scale, and likelihood profiling showed that the data supported lower values of steepness and natural mortality than those used in the base model.

The SWG observed that high natural mortality led to the model estimating very limited fishery impacts on the stock, which hindered reliable estimation of the yield curve for MSY reference points. The group suggested revisiting historical working papers on the estimation of natural mortality (for example, Nakayama et al., 2019; Hsu et al., 2022) and exploring alternative values. Given the uncertainty in the yield curve, the group also suggested considering the use of proxy reference points, such as depletion and spawning potential ratio, for potential status determination.

Japan presented a study on seasonal variation in the maturity ogive of Pacific saury. After discussing the study, the SWG suggested two possible model configurations: a model with a single spawning season in winter, and a model specifying a main winter spawning season with additional contributions from other seasons.

The SWG concluded that it was still difficult to identify the final base and sensitivity cases at this meeting because of challenges related to retrospective pattern, prediction skill, estimation of MSY reference points, and the need to further improve biological processes such as maturity and natural mortality. The determination of the final base and sensitivity cases will therefore be deferred to meetings in 2026.

Finally, the SWG agreed on the following recommendations to SSC PS16:
· The SWG NSAM considers it necessary to continue holding meetings for the development of the Pacific saury SS model, as it was not finalized in 2025 and certain specifications regarding key parameters and processes require further discussion by Members.
· The SWG NSAM also recommends that the continued engagement of external expert Dr. Quang Huynh to lead the model’s technical development be ensured, with sufficient financial support.
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