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for within assessment methods in the 

literature?
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Closed areas have been discussed during 
the last two assessment cycles
● During the 2021 data moderate reviews (Sup. SSC Report 1, Sept 2021)
● During the 2023 quillback rockfish rebuilding discussion (Sup. SSC 

Report 1, Mar 2024 - F.2.a)
● Topic of closed areas remains topic for ongoing discussion (Sup. SSC 

Report 1, Mar 2024 - J.3.a)

● This topic is also not new: Field et al. 2006 discuss influence on 
management and implications for various data types
○ Not how to model in assessments

https://www.pcouncil.org/documents/2021/09/c-6-a-supplemental-ssc-report-1-2.pdf/
https://www.pcouncil.org/documents/2024/03/agenda-item-f-2-a-supplemental-ssc-report-1-scientific-and-statistical-committee-report-on-consideration-of-additional-california-quillback-rockfish-analyses-and-adopt-rebuilding-analysis.pdf/
https://www.pcouncil.org/documents/2024/03/agenda-item-f-2-a-supplemental-ssc-report-1-scientific-and-statistical-committee-report-on-consideration-of-additional-california-quillback-rockfish-analyses-and-adopt-rebuilding-analysis.pdf/
https://www.pcouncil.org/documents/2024/03/agenda-item-j-3-a-supplemental-ssc-report-1-scientific-and-statistical-committee-report-on-future-council-meeting-agenda-and-workload-planning.pdf/
https://www.pcouncil.org/documents/2024/03/agenda-item-j-3-a-supplemental-ssc-report-1-scientific-and-statistical-committee-report-on-future-council-meeting-agenda-and-workload-planning.pdf/
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Our approach
Question: How have closed areas been accounted for within assessments?

Approach: Mini-review

Scope: Primary literature

Application: Provide a tangible baseline of 
what has been done before and elsewhere

 

“Mini-reviews are 
direct, concise, 
and timely review 
articles that
tackle emerging 
issues….”

Mini reviews 
1. Focus on question
2. Short in length
3. Supposedly fast
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(N = 63)
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Results: Accounting for closed 
areas in assessment methods
Two categories with three broad approaches More than just statistical 

catch at age models!

Final subset of articles
(N = 21)
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Results: Accounting for closed 
areas in assessment methods
Two categories with three broad approaches

1. Model-based category (11 articles)
a. Aggregate: Model closed and open areas together (7 articles)
b. Separate: Model closed and open areas as separate models (5 articles)
c. Spatial: Model closed and open areas within spatial model (7 articles)

More than just statistical 
catch at age models!

Final subset of articles
(N = 21)
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Results: Accounting for closed 
areas in assessment methods
Two categories with three broad approaches

1. Model-based category (11 articles)
a. Aggregate: Model closed and open areas together (7 articles)
b. Separate: Model closed and open areas as separate models (5 articles)
c. Spatial: Model closed and open areas within spatial model (7 articles)

2. Data-based category (10 articles)
a. Sampling in closed areas to approximate model parameters (4 articles)
b. Sampling in closed areas to approximate status (3 articles)
c. Sampling in closed areas as empirical harvest control rule (3 articles)

More than just statistical 
catch at age models!

Final subset of articles
(N = 21)
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Results: Accounting for closed 
areas in assessment methods
Two categories with three broad approaches

1. Model-based category (11 articles) Many compared across approaches
a. Aggregate: Model closed and open areas together (7 articles)
b. Separate: Model closed and open areas as separate models (5 articles)
c. Spatial: Model closed and open areas within spatial model (7 articles)

2. Data-based category (10 articles)
a. Sampling in closed areas to approximate model parameters (4 articles)
b. Sampling in closed areas to approximate status (3 articles)
c. Sampling in closed areas as empirical harvest control rule (3 articles)

More than just statistical 
catch at age models!

Final subset of articles
(N = 21)
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Approach 1: Model together

Aggregate together with differing levels of combining data
● Weight by areas, fleets

Apply alternative ways to account for closed areas
● Allow dome shaped selectivity in years with closed areas
● Maintain fleet structure that matches open/closed areas (fleets-as-areas)
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Approach 2: Model separately

● Two (or more) separate models
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Approach 3: Model within spatial model

● Varying degrees of connectivity among areas within spatial model
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● Mostly for estimating measures of fishing intensity
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Approach 5: Sampling to approximate status

● Closed areas used as measure of unfished conditions
○ Only applied to invertebrates
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Approach 6: Sampling in closed areas to 
directly inform management action
● Controls on catch or effort
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Comparisons among model-based 
approaches
● Many articles compared across more than one model-based approach

○ No comparisons for data-based approaches
● Modeling closed areas separately (Hart et al. 2013) or within spatial 

model (Punt and Methot 2004) performed better than ignoring
● Aggregate < Dome-shaped or excluding fishery CPUE < Separate < 

Spatial (McGilliard et al. 2015)
● Spatially explicit performed best (Punt et al. 2016) though management 

objectives could still be obtained even when closed areas not accounted 
for (Punt et al. 2017)
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Common themes

● Approaches vary from model-based to data-based and from data-rich to 
data-poor
○ SCAA to surplus production to parameter estimation to empirical density estimates

● Specifically accounting for closed areas is better than aggregating
● Having data available in closed areas is important

○ Model-based approaches included survey data in closed areas
○ Required for data-based approaches

● Movement of the population affects results 
○ Greater differences between open and closed makes accounting for closed areas 

more important
● Time since closed areas implemented and relative size of closed areas matter

○ Approaches differ more after 20 years
○ Larger areas increase difference between approaches
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Areas for future advancement

● Research: Comparisons among model-based and data-based 
assessments and explore across fishery data availability

● Practical: Areas we see to enhance data collection for PFMC 
assessments
○ Proportion of areas closed
○ Trends and population structure in closed areas along with nearby 

open areas
○ Full collection in open areas

● Our review: Add approaches from formal assessments used for 
management
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Things for GFSC consideration to trigger 
discussion
● Comment on suitability of approaches for U.S. West Coast groundfish 

assessments
○ Value of empirical approaches?

● How best to summarize for best practices document?

● Comments for next steps
○ Any other missing elements needed to inform overall topic
○ Next steps for data collection
○ Value of reviewing formal assessments and adding their approaches to 

our review
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Thank you
Questions?
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Our approach
Question: How have closed areas been accounted for within assessments?

Approach: Mini-review

Scope: Primary literature

Application: Provide a tangible baseline of 
what has been done before and elsewhere

 

“Mini-reviews are 
direct, concise, 
and timely review 
articles that
tackle emerging 
issues….”Mini reviews 

1. Focus on question
2. Short in length
3. Supposedly fast

This paper DOES NOT
 
● Say how closed areas will be modeled for any assessment
● Offer a silver bullet of the best and only way to model closed areas 
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Keywords:
(“protect*” OR “close” OR “closing” OR “closure”) AND (“area” OR “areas” OR “spatial”)
(“stock assessment” OR “stock assessments”)
“model”
“fish*”
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