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Introduction

Fishery

Neon flying squid was harvested by China, Japan, Korea, Russia, Chinese Taipei and
Vanuatu. Fishing methods included jigging, drift net, dip net and set net.
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Introduction

Stock assessment

 No formal stock assessment has been conducted by NPFC for NFS.

e Historically, the swept area method, DelLury depletion method, and surplus production
models have been used to estimate the stock size of NFS in research publications.
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NPFC SC capacity building activity

e Each year, the NPFC Scientific Committee (SC) nominates and provides financial support
for SC representatives to attend relevant scientific training sessions and meetings,
aiming to build their capacity.

Vancouver, British Columbia, Canada (18-24 February 2025)

e Collaborated with Blue Matter Science in Vancouver to:

1. Fit surplus production models (SPiCT) to both winter-spring and autumn cohorts of Neon flying
squid.

2. Develop and condition an age-structured openMSE operating model (autumn cohort only).

3. Developed catch- and effort-based harvest control rules (HCRs) to compare the performance of
output versus input controls.

4. Evaluated management trade-offs by conducting closed-loop simulations using the OpenMSE
package.



Data availability

What existing data do | have prior to my Vancouver trip?

e Annual catch

e Annual effort

e Annual standardized Chinese commercial CPUE
 Annual nominal Japanese survey CPUE



Data availability

What existing data do | have prior to my Vancouver trip?

e Annual catch
e Annual effort
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Data availability

What existing data do | have prior to my Vancouver trip?
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Data availability

What existing data do | have prior to my Vancouver trip?

e Annual catch (1995-2023)

e Annual effort (1995-2023)

e Annual standardized Chinese commercial CPUE (1995-2022)
e Annual nominal Japanese survey CPUE (2001-2023)

We are in a data-moderate and model-limited condition!



MSE framework for NFS in data-moderate condition
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Input data of Autumn cohort for SPICT
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SPiCT results and diagnostics
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Rapid Conditioning Model (RCM)

https://openmse.com/tutorial-rcm/
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Rapid Conditioning Model

Model

Model configuration of the

RCM The default settings for openMSE allows for conditioning operating models (OMSs) for stocks if no data were
available. Ranges of biological and selectivity parameters are specified to incorporate uncertainty in the OM. For

Updated OM parameters and historical reconstruction of the stock, historical effort trajectories can be sketched, which, along with a fixed

evaluation of the RCM assumption on current depletion, can be used to calculate the implied historical fishing mortality and catches.

Case study In more data-rich situations, biological studies can be used to inform life history parameters such as growth and
maturity, while other parameters such as historical depletion, selectivity, and fishing mortality have typically

Case study with MCMC been informed by an assessment model. In such situations, operating models may be generated from fitting
assessment models. In between the data-rich and the no-data situations are the so-called data-limited or data-

Additional resources moderate settings, with series of data but the potential lack of an accepted stock assessment.

The Rapid Conditioning Model (RCM) in the SAMtool package is designed to help condition OMs for data-limited
and data-rich situations. From a fitted model, historical depletion and F could be informed via a more objective
method, as opposed to intuition or a simple guess for these key parameters. The RCM is sufficiently flexible to be
parameterized as full stock assessment model with various data weighting schemes and some time-varying
dynamics explored, although that is not the intent of the software to used for stock assessment.

Instead, the RCMis intended to guide exploration of a set of operating models (conditioned on data) that
encapsulates a range of views on the productivity and historical exploitation. In this context, we don’t look at
point estimates, but rather try to reduce the range of plausible parameters. Walters et al. (2006) used the term
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RCM Conditioning

e Input a range of life history parameters and conditioning an age-
structured OpenMSE operating model (RCM) to match the SPiCT
estimates of biomass and harvest rate

Biomass and harvest
rate from SPiCT

RCM conditioning

Plausible life history
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RCM Conditioning
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RCM Conditioning
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RCM Conditioning

Catch and index "

Index 1

2000 2005 2010 2015 2020 2025

Year

10000 15000 20000
I

Catch

5000
I

0
|
Index 2

[ I | [ | [
2000 2005 2010 2015 2020 2025

Year

I I | I | [
2000 2005 2010 2015 2020 2025

Year



RCM Conditioning

12-month life span in an annual model
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Management procedure (MP)

Input control vs. Output control

Constant catch/effort MP
e Constant catch
e (Constant effort

Index-based empirical MP
e Catch control
e Effort control



Management procedure (MP)
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Management procedure (MP)

o Mean values E20% E60% E100%
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Management procedure (MP)

Hocky-stick harvest control rule
Index-based empirical MP

e Catch control
e Effort control
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Setting of harvest control rule
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Management procedure (MP)
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Management procedure (MP)
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Management procedure (MP)

Short-term performance: the first 5 years Long-term performance: the last 5 years
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Summary and Next step

MSE for short-lived species in data-moderate condition

e Effort control is more resilient than catch control for NFS Autumn cohort.

e Monthly data is needed to construct a monthly time step operating model to make explicit
choices about the biological and fishing dynamics during the year.

e Monthly data is helpful to simulate data on a finer time scale to evaluate in-season management,
and importantly, compare management approaches that use the previous year's data.

e Currently, it's difficult to see the value of MPs that use previous year's data for a short-lived
species. Last year's data do not have any information about the abundance of next year's cohort.

e OpenMSE has the capability for multi-stock modeling, so it's possible to develop a joint model
for the autumn and winter-spring stocks together to evaluate combined management procedures
for NFS.
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