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Introduction

(Ichii et al., 2006)

Neon flying squid (NFS)

• Population structure: Winter-spring and
autumn spawning cohorts

• Distribution: 20°N-50°N
• Migration: Annual round-trip between

feeding and spawning grounds
• Longevity: 1-year
• Growth: exponential during the first 30 days

after hatching and then becomes linear
• Max. length: ~45 cm in males and ~60 cm in

females
• Maturity at size: sex-specific

Sept.-Feb.

Jan.-Aug.(mainly Jan.-May)



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.

(NPFC-2024-SSC NFS01-WP12)



Introduction

Stock assessment

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

• Historically, the swept area method, DeLury depletion method, and surplus production 
models have been used to estimate the stock size of NFS in research publications.



Introduction

Stock assessment

• China and Japan previously submitted
preliminary NFS stock assessment
reports to the NPFC, utilizing JABBA
and SPiCT respectively.

• Both Members employed an empirical
approach to differentiate between the
two spawning cohorts, subsequently
conducting separate stock assessments
for each cohort.



Introduction

NPFC SC capacity building activity

• 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)
• 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 I have prior to my Vancouver trip?

• Annual catch
• Annual effort
• Annual standardized Chinese commercial CPUE
• Annual nominal Japanese survey CPUE
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Data availability

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

• Annual catch
• Annual effort
• Annual standardized Chinese commercial CPUE
• Annual nominal Japanese survey CPUE

Winter-spring

Autumn

1995-2022

1998-2022
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Data availability

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

• Annual catch (1995-2023)
• Annual effort (1995-2023)
• Annual standardized Chinese commercial CPUE (1995-2022)
• 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

Data/Parameters Catch Index-1 Index-2

Stock assessment Surplus production model 
(SPiCT) Age-structured model

A range of life history and 
fishery parameters

Conditioning

Operating model Operating model (RCM)

Management 
Procedure Catch/effort-based MP

B&F

Preliminary, to be updated

https://openmse.com/tutorial-rcm/

Match

Empirical MP



Input data of Autumn cohort for SPiCT

Parameter Prior (Mean, SD)

Log(n) (log(2),0.5)

Log(r) (log(1.19),0.5)

(NPFC-2024-SSC NFS01-WP12)

Parameter Time step

Dteuler = 1 A discrete-time model

Dtc = 1 Time interval for catch

To match the time step in age-structured model



SPiCT results and diagnostics

No. Check list for the acceptance of a SPiCT

1 The assessment converged 

2 All variance parameters of the model 
parameters are finite



3 No violation of model assumptions 
based on one-step-ahead residuals



4 Consistent patterns in the 
retrospective analysis



5 Realistic production curve 

6 High assessment uncertainty 

7 Initial values do not influence the 
parameter estimates





Rapid Conditioning Model (RCM)

https://openmse.com/tutorial-rcm/

https://openmse.com/tutorial-rcm/
https://openmse.com/tutorial-rcm/
https://openmse.com/tutorial-rcm/


RCM Conditioning

• 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

Plausible life history 
parameters

RCM conditioning



RCM Conditioning 

Age class

0

1 
(terminal)

Year

1 2                       3 4

Year-specific cohort, vulnerable to fishery

Recruitment from egg production of current 
cohort and density-dependent survival

Age class advancement at beginning of year 
(potential additional density-independent 
survival)

Spawning event in the end of year

Provided by Dr. Quang Huynh 



RCM Conditioning 

Weight-at-age

Maturity-at-age

M-at-age

h=0.95



RCM Conditioning 

Catch and index



RCM Conditioning 

12-month life span in an annual model 



Management procedure (MP)

Input control vs. Output control

Constant catch/effort MP
• Constant catch
• Constant effort

Index-based empirical MP
• Catch control
• Effort control



Management procedure (MP)

Constant catch 
• 20% of current catch
• 40% of current catch
• 60% of current catch
• 80% of current catch
• 100% of current catch



Management procedure (MP)

Constant effort 
• 20% of current effort
• 40% of current effort
• 60% of current effort
• 80% of current effort
• 100% of current effort



Management procedure (MP)

Index-based empirical MP
• Catch control
• Effort control

Setting of harvest control rule
• 2 indices (equal weight)
• Management cycle (1 year)
• Min/Max. allowable change (1%-20%)
• The current index relative that at the target
biomass level (curI/target=0.5,1,1.5)

Catch/Effort

curI/target
10.5 1.50

Hocky-stick harvest control rule



Management procedure (MP)

Index-based empirical MP
• Catch control
• Effort control



Management procedure (MP)

Index-based empirical MP
• Catch control
• Effort control



Management procedure (MP)

Short-term performance: the first 5 years Long-term performance: the last 5 years



Summary and Next step

MSE for short-lived species in data-moderate condition

• Effort control ismore resilient than catch control forNFS Autumn cohort.
• 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.
• Monthly data is helpful to simulate data on a finer time scale to evaluate in-season management,

and importantly, comparemanagement approaches that use the previous year's data.
• 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.
• 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
forNFS.
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Thank you for your attention!
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