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1. EXECUTIVE SUMMARY 

This report presents results of an independent peer review of the 2015 Pacific mackerel stock assessment, 
conducted for the Center for Independent Experts (CIE).  The primary activity of the review was 
participation in the April 27 – 29, 2015 stock assessment review (STAR) Panel meeting in La Jolla, 
California.  
 
The STAR Panel process was thorough, effective, and resulted in a comprehensive review of the Pacific 
mackerel stock assessment.  The STAR Panel reached consensus on all assessment Terms of Reference. 
This report, prepared for the CIE, reflects my own views which are consistent with the Panel’s 
conclusions on all substantive issues. 
 
During the review process, the Panel focussed on finding a credible model that made appropriate 
assumptions about fishery and survey selectivity and also had plausible estimates for the acoustic-trawl 
method (ATM) survey catchability coefficients. Support for dome-shaped commercial fishery selectivity 
was supported by comparison of fishery and survey average length composition data and by the 
significantly better model fits obtained under this assumption. However, all models that assumed dome-
shaped fishery selectivity resulted in implausible estimates of ATM survey catchability coefficients (high 
abundance, low catchability coefficients). 
 
The stock assessment team’s (STAT) preferred model formulation (H3) assumed asymptotic fishery 
selectivity and did not fit to the ATM survey data. However, the implied ATM survey catchability 
coefficients were outside the range considered plausible by the Panel. As such, the Panel could not 
support this model as representing a risk neutral stock assessment.  
 
Although model H3 cannot be considered a risk neutral assessment of the Pacific mackerel resource, it is 
the most credible of the models considered during the review. This model has a strong retrospective 
pattern, suggesting that terminal abundance is overestimated. The retrospective bias operates counter to 
the likely bias suggested by the implied ATM catchability which would result in underestimation of 
terminal abundance. It is not possible to determine which of these two factors will have a stronger effect. 
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2. BACKGROUND 

This document reports on an independent peer review of the 2015 Pacific mackerel stock assessment, 
conducted for the Center for Independent Experts (CIE).  The primary activity for this review was 
participation in the April 27 – 29, 2015 Stock Assessment Review (STAR) Panel in La Jolla, California.  
 
The CIE Statement of Work  (Appendix 1) defines the scope of the review which includes pre-review of 
assessment documents and other pertinent background materials, participation in the STAR Panel 
meeting, and preparation of this report summarizing findings relative to the Terms of Reference (ToR) for 
the review.  

3. DESCRIPTION OF REVIEW ACTIVITIES 

The activities undertaken for this review included; 1) pre-review and assimilation of background material 
and reports provided by the NMFS Project Contact prior to the STAR Panel meeting, 2) active 
participation in the Panel review meeting, 3) contribution to the Panel Summary Report,  and 4) 
preparation of this report.  
  
The materials provided to prepare for the Panel review meeting included (Appendix 2); the draft 2015 
Pacific mackerel stock assessment document, the 2011 Pacific mackerel stock assessment document, 
reports summarizing results of a 2011 review of the coastal pelagic finfish species acoustic-trawl survey, 
documents describing the Stock Synthesis model, and associated background materials. 
 
The primary focus for review Panel members (Appendix 3) during the April 27 – 29, 2015, meeting was:   

• Determining whether data were adequate and used properly and analyses were carried out 
correctly. 

• Investigating alternative models that had adequate fits to the data and plausible assumptions and 
parameter values. 

• Determining whether the scientific assessment provided a risk neutral basis for developing fishery 
management advice. 

 
A Panel Summary Report, summarizing the Panel’s views and conclusions, was prepared by the Panel 
chair and Panel members during the meeting and finalized after the meeting. This report, prepared for the 
CIE, reflects my own views which are consistent with the Panel’s conclusions on all substantive issues.  

4. SUMMARY OF FINDINGS 

4.1 OVERVIEW  

The Pacific mackerel stock under review ranges from Vancouver Island to Baja California.  From 1983 to 
2014 Mexican and Californian commercial catches averaged 30% and 60% of the total catch, 
respectively. Minor catches are taken in Washington/Oregon commercial fisheries (7% of total) and the 
California recreational fishery (3% of total). 
 
Like other pelagic species in the California current system, Pacific mackerel have periodic high 
abundance interspersed with extended periods of low abundance. Most recently high abundance and 
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catches were observed in the late 1970s and 1980s. The 2015 stock assessment includes data from 1983 
through 2015, including a period of high abundance. 
 
The stock assessment team (STAT) developed a candidate Pacific mackerel assessment model for 
consideration at the STAR Panel meeting (model D). This model was similar to that used for the 
previously reviewed 2011 assessment, with the major difference being inclusion of abundance indices 
from an acoustic-trawl survey. 
 
During the review meeting a number of changes were suggested to the candidate model structure. The 
main changes related to the form of the selectivity assumptions.  Composition data supported the 
assumption of asymptotic selectivity for the surveys, and dome-shaped selectivity for the commercial 
fishery. Although this formulation was supported by the composition data and model likelihood values, 
no credible model fits were obtained with these selectivity assumptions. 

4.2 FINDINGS RELATIVE TO TOR 

The ToR (Appendix 2) for the Pacific mackerel STAR Panel specifies the responsibilities of the Panel 
and provides guidance for the review process. I provide comment for the key points in the ToR below.  
 

The principal responsibilities of the STAR Panel are to review stock assessment data inputs, 
analytical models, and to provide complete STAR Panel reports.  

 
Pacific mackerel were assessed using the age-structured population model Stock Synthesis (SS), which is 
used for many west coast stock assessments as well as internationally. This analytical approach is 
appropriate for Pacific mackerel and the SS software is well documented and has been extensively tested. 
  
The Pacific mackerel model formulation was sex-aggregated, with a single fishing fleet comprised of US 
and Mexican commercial landings and California recreational landings. The assessment incorporated data 
beginning in 1983, consistent with the previous (2011) stock assessment. Earlier Pacific mackerel stock 
assessments included longer time series of data, but the shorter time series minimizes issues with 
changing growth and the need for time-varying selectivity. Indices of abundance fitted in the assessment 
model were developed from an acoustic-trawl method survey (ATM) and a commercial passenger fishing 
vessel (CPFV) logbook program.  
 
The sex-aggregated model formulation is appropriate given similar growth for male and female Pacific 
mackerel and, as verified during the review, close to 50:50 age-specific sex ratios in the catch.  
 
The decision to model a single fishing fleet was largely pragmatic. No composition data were available 
for the Mexico and Washington/Oregon components of the commercial catch. Although the average 
length composition from the California recreational fishery indicates somewhat larger fish than those 
from the commercial fishery, the recreational fishery represents less than 5% of the total catch and there 
are only length frequency data from that fishery. Modelling a single fleet represented by the California 
commercial fishery age-composition data, while less than ideal given likely differences in age-
compositions among the different fishery sectors, is appropriate given the limited data available. 
 
An overriding objective for the STAT was to develop a parsimonious model, both in terms of data sets 
included in the model fits and model parameterization, particularly selectivity functions. To this end, a 
recreational fisheries survey index of abundance (CRFS) used in the previous Pacific mackerel 
assessment was not included in the current assessment (except for a transition run). The CRFS index is 
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shorter and has a similar trajectory to the CPFV index, so removing it from the assessment has little 
effect. 
  
The stock assessment was based on maximum likelihood estimation. To ensure model fits represented 
global minima, initial parameter values were “jittered” (randomly changing initial values) and alternative 
phasing for parameter estimation was conducted. There appeared to be significant problems with local 
minima for the Pacific mackerel assessment (discussed further below), which seem to be associated with 
selectivity parameterizations. For the candidate model run (D) presented in the draft assessment 
document, the initial values of parameters were very close to the final values. This may have caused some 
of the local minima problems, when for example changing a selectivity parameterization from asymptotic 
to dome-shaped. Developing appropriate initial parameter values and parameter estimation phasing to 
minimize local minima issues would be useful for future Pacific mackerel assessments. 
 
The main data sets fitted in the assessment model were: the two abundance indices (ATM and CPFV); 
commercial fishery age composition data; and ATM and CPFV length frequency data. 
 
ATM survey 
 
The ATM surveys to assess the coastal pelagic finfish species have been conducted semi-regularly since 
2005, with 7 spring and 4 summer surveys conducted to date. Species composition data obtained from 
trawl samples are used to allocate the acoustic backscatter and estimate species biomass. Both the spring 
and summer surveys do not encompass the entire Pacific mackerel range, with neither survey covering 
Mexican waters. 
 
The coastal pelagic ATM surveys were reviewed in 2011, and numerous recommendations made about 
the conduct of the surveys, analysis of data, and use of results in stock assessments. With respect to 
Pacific mackerel, the review concluded that survey estimates were unreliable as estimates of absolute 
abundance because a sizable but unknown fraction of the population was south of the survey area, 
particularly for the spring surveys. They suggested that auxiliary information on the annually-varying 
proportion of the stock outside the survey area would be required to use the ATM data as estimate of total 
Pacific mackerel abundance in stock assessments. 
 
ATM estimates of Pacific mackerel were first used in the 2015 stock assessment, though not in all model 
formulations. The survey estimates were treated as estimates of relative abundance, with ATM 
catchability coefficients estimated freely without priors or penalty functions to restrict their range. 
 
The Pacific mackerel ATM estimates are highly variable, with some consecutive survey estimates (spring 
to summer or between years) differing by an order of magnitude. Although survey confidence intervals 
are large (c.v.s of 0.5 to 0.6), the 95% intervals are non-overlapping for some of the consecutive surveys. 
Some of the changes in the abundance estimates are too large to attribute to population changes, 
suggesting that either the proportion of the population outside the survey areas is highly variable or the 
proportion of acoustic backscatter attributed to Pacific mackerel (or its uncertainty) is not always correct. 
 
The model was not able to adequately fit the ATM abundance indices, and estimates of the ATM survey 
catchabilities (proportion of stock surveyed) were generally implausible. The Panel and STAT agreed that 
ATM catchability estimates less than 0.1 or greater than 0.9 were inconsistent with what is known about 
the distribution of Pacific mackerel. 
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CPFV index 
 
Pacific mackerel are a by-catch in the California CPFV fishery, and a catch-rate index was developed 
from the fishery logbook data using delta-lognormal GLM standardization procedures. Given the lack of 
abundance signal in the ATM data, this is the only index that may reflect abundance trends, and is 
therefore integral to the stock assessment.  
 
The time-series of CPFV data used in the GLM standardization had been aggregated by region (northern 
or southern California), quarter, and year. Although the CPFV logbook data is available at a 
disaggregated level, this data is currently not available in a consistent electronic data base. This is 
unfortunate, as there is potentially much more information in the raw data that should be included in the 
standardization. 
  
The main concerns with the assumption that the CPFV index is proportional to Pacific mackerel 
abundance are: reporting of Pacific mackerel catch is incomplete; the fishery is only in California and 
therefore does not encompass the entire range of Pacific mackerel; and changes in species targeting, as for 
example through rockfish closed areas, may influence the probability of capturing Pacific mackerel.   
 
Although the concerns with the CPFV index are all valid, given even larger apparent problems with the 
ATM estimates of Pacific mackerel abundance, this index will likely be the best indicator of Pacific 
mackerel abundance trends over the near term. Additional information in the raw CPFV data could be 
used in a standardization to account for effects due to changes in species targeted. For example: included 
finer scale geographic information; using the catch of other species to subset data records with a 
reasonable probability of catching Pacific mackerel (Stevens and MacCall 2004); or including catch of 
other key species in the standardization. 
 
It would be useful if diagnostics for the GLM standardization were provided in the stock assessment 
document. 
 
Composition Data 
 
Age-composition data are available for the California commercial fishery but there are no composition 
data for the Mexican or Washington/Oregon fisheries. As such, the commercial fisheries were treated as a 
single fleet in the assessment. The California sampling appears to be adequate (between 400 and 4000 
fish ages/year), though sampling has been lower in recent years.  
 
Sampling of the California recreational fishery appears adequate, with between 800 and 4000 length 
measurements per year. Pacific mackerel sampling from ATM trawl catches is often not adequate, with as 
few as 3 fish length measured in one of the surveys. 
 
The stock assessment made appropriate use of the composition data. There is some suggestion that more 
northerly distributed Pacific mackerel may be older than those in California, and composition data 
(preferably age) for the Washington/Oregon fishery may provide a substantial improvement to assessment 
modelling (see discussion on fitting dome-shaped fishery selectivity below). 
 

Recommendations and requests to the STAT Team for additional or revised analyses must be clear, 
explicit, and in writing. A written summary of discussion on significant technical points and lists of 
all STAR Panel recommendations and requests to the STAT Team are required in the STAR Panel’s 
report. This should be completed (at least in draft form) prior to the end of the meeting. It is the 
chair and Panel’s responsibility to carry out any follow-up review of work that is required. 
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The Panel requests for additional analyses were primarily directed to: determining the appropriate form 
for selectivity functions (fishery and abundance indices); finding models with ATM catchability 
coefficients consistent with prior expectations; understanding conflicts among the data sources; and 
finding adequate fits to the ATM length composition data. 
  
Initially, the Panel suggested some changes to the pre-review base model (D) that were agreed by the 
STAT. These included: removing the 1985-1989 CPFV length frequency data (length measurements 
appear to have been converted from weight); modelling separate spring and summer ATM surveys (which 
had been averaged to annual estimates); and using logistic functions to model asymptotic selectivity.  
 
Length composition data, examined during the meeting, indicated that larger fish were captured in the 
ATM survey and the recreational fishery (both the general recreational fishery and the CPFV) than in the 
commercial fishery. This supported modelling selectivity for the ATM and CPFV indices with asymptotic 
functions and the fishery with a dome-shaped function. Dome-shaped selectivity for the California 
commercial fishery (which generates the age composition fitted in the model) is also supported by 
suggestions that larger, older Pacific mackerel are more northerly distributed.  
 
Numerous efforts were made to find plausible model fits with dome-shaped fishery selectivity, including 
a variety of approaches to simplifying the selectivity parameterization. Model fits often resulted in local 
minima, with asymptotic fishery selectivity estimated although the parameterization allowed for a 
decreasing right-hand limb. When these runs were initialized with different parameter values (jittering), 
significantly better fits (~ 40 likelihood units lower) were found but these runs resulted in implausibly 
high abundance estimates (ATM catchability coefficients less than 0.01). Although there was strong 
evidence for dome-shaped fishery selectivity from the length composition data and model likelihoods, 
within the time available it was not possible to find credible model fits under this assumption. 
 
Fits to the ATM length composition data were generally poor, with the model not able to predict two 
apparently stronger year classes in the length composition data. Efforts to force the model to fit this data 
(up-weighting the length composition data, removing potentially conflicting data) were unsuccessful.  
 
The information content of the ATM and CPFV survey data was explored by removing each series 
(indices and length composition) from the assessment model. Removing the ATM data had little effect on 
the assessment, with minimal change to abundance estimates. This suggests there is very little 
information in the ATM survey data. 
 
When the CPFV data were removed, stock abundance estimates decreased with an implausible estimate 
of the terminal fishing mortality rate (F>4). The CPFV survey provides information on scale, that is, the 
absolute size of the population. When the CPFV data is removed, the fishery age-composition data are the 
overriding influence on the abundance estimates. Since 2001 there are few fish in the catch greater than 
age 1. Given the assumed value for natural mortality (0.5) and asymptotic fishery selectivity, high fishing 
mortality rates in the later years of the stock reconstruction are needed to eliminate older fish from the 
modelled population. The shift in fishery age compositions to very young fish is suggestive of either 
increased natural mortality or a change in selectivity.  
 
From the alternative models explored during the review meeting, the STAT had a preferred formulation 
(H3) that they proposed as the basis for the stock assessment. The main features of this model, relative to 
others explored during the review, are that the fishery is modeled as asymptotic and the ATM survey data 
(indices and length composition) are not included in the model fit. The ATM survey data were not fitted 
in this run because when they were included they resulted in implausible estimates of survey catchability. 
Also, removing the ATM survey data from the model fit had very little effect on abundance estimates. 
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The STAR Panel did not feel that they could support model H3 as a risk neutral stock assessment. That 
model assumed fishery selectivity was asymptotic, although there was strong evidence for dome-shaped 
selectivity and that assumption resulted in higher (albeit implausible) biomass estimates. Although the 
ATM survey was not fitted in model H3, the implied survey catchability was outside the range considered 
credible. As such, it is not possible to say that model H3 is risk neutral. None of the models considered 
during the STAR Panel could be considered a credible, risk neutral assessment. 
 
During the review, the Panel and STAT discussed how a prior for the ATM survey catchability could 
potentially result in a plausible model fits (dome-shaped fishery selectivity and plausible ATM 
catchability coefficients). However, there was no basis for developing an informed catchability prior, 
other than rejecting extreme values on the basis that a non-trivial proportion of the stock is in Mexican 
waters (indicated by year-round Mexican catches). 
 

The review solely concerns technical aspects of stock assessment. It is therefore important that the 
Panel strive for a risk neutral perspective in its reports and deliberations. Assessment results based 
on model scenarios that have a flawed technical basis, or are questionable on other grounds, should 
be identified by the Panel and excluded from the set upon which management advice is to be                                                                    
developed.  

 
I do not feel that any of the models explored during the review process provided a plausible and risk 
neutral stock assessment. Models with dome-shape fishery selectivity, as supported by composition data 
and model likelihoods, resulted in implausibly high abundance estimates (low ATM catchability 
coefficients). The model preferred by the STAT (H3) assumed asymptotic fishery selectivity and had 
implied ATM survey catchability coefficients of about 1. This implies the entire stock is in the survey 
area, which is unlikely given what is known about Pacific mackerel distribution in Mexican waters. 
Unfortunately, in the time available it was not possible to develop a stable model formulation that resulted 
in plausible parameter estimates. 
 
While model H3 cannot be considered risk neutral, I believe it is the most credible of the models explored 
during the review.  
 

Determine if a stock assessment or technical analysis is sufficiently complete. The decision that an 
assessment is complete should be made by Panel consensus. If agreement cannot be reached, then 
the nature of the disagreement must be described in the Panels' and CIE Reviewer's reports. 

 
The Panel consensus was that there was no model formulations that provided a risk neutral stock 
assessment, and as such the assessment cannot be considered complete. 
 

The STAR Panel should comment on the degree to which the accepted model scenarios describe and 
quantify the major sources of uncertainty. Confidence intervals of indices and model outputs, as well 
as other measures of uncertainty that could affect management decisions, should be provided in 
completed stock assessments and the reports prepared by STAR Panels. 

 
Analytical estimates of the uncertainty in abundance estimates for the STAT-preferred model run (H3), 
calculated from the Hessian of the maximum likelihood fit, reflect the uncertainty under the assumption 
that the model formulation is correct. The large range in abundance estimates obtained from alternative 
model runs, which differed only slightly in their formulation, indicates that when model uncertainty is 
taken into account the actual uncertainty in abundance estimates is much larger. Because most of these 
alternative runs resulted in implausible biomass estimates, it was not possible to select a range of runs that 
reflect the full assessment uncertainty. 
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The Pacific mackerel stock assessment has a strong retrospective pattern, indicating that as additional 
years’ of data become available estimates of past abundance decrease. This pattern was observed in the 
previous (2011) stock assessment as well as the current assessment (model H3 and model D), and 
suggests that the assessment likely overestimates current stock abundance.  This retrospective pattern 
operates counter to the likely bias in the H3 model (based on implied ATM catchability coefficients) 
which would result in underestimation of current abundance. It is not possible to determine which of these 
two factors will have a stronger effect.  

5. CONCLUSIONS AND RECOMMENDATIONS 

The STAR review process was thorough, effective, and resulted in a comprehensive review of the Pacific 
mackerel stock assessment. The materials provided prior to the review provided a solid basis for 
understanding the background and status of the assessment. The STAT was helpful and willing to 
undertake additional analyses, and there was adequate time during the review process to conduct extra 
model explorations to more fully understand issues with the assessment.  
 
The STAT had not anticipated the issues that the STAR Panel had with their candidate Pacific mackerel 
assessment model, in particular the scrutiny of the ATM survey indices and the criterion that the survey 
catchability estimates be plausible. They suggested that a pre-review prior to the STAR Panel would 
allow STATs to anticipate key assessment issues and prepare for them. A process that includes a pre-
review, directed to the proposed data, methods and analytical approaches, may be useful in particular for 
stocks such as Pacific mackerel that are scheduled for review only every 4 years. 
  
The SS model is an appropriate tool for the Pacific mackerel stock assessment. In the past, when 
reviewing west coast stock assessments, I had commented on the lack of complete documentation for this 
model. I was pleased to see the model is now fully documented, and I found it useful to be able to check 
aspects of the model parameterization. 
 
During the review process, the STAR Panel focussed on finding a credible model that made appropriate 
assumptions about fishery and survey selectivity and also had plausible estimates for the ATM survey 
catchability coefficients. Support for dome-shaped commercial fishery selectivity was supported by 
comparison of fishery and survey average length composition data and by the significantly better fits 
obtained under this assumption. However, all models that assumed dome-shaped fishery selectivity 
resulted in implausible estimates of ATM survey catchability coefficients (high abundance, low 
catchability coefficients).  
 
The STATs preferred model formulation (H3) assumed asymptotic fishery selectivity and did not fit to 
the ATM survey data. However, the implied ATM survey catchability coefficients were outside the range 
considered plausible by the Panel and STAT. As such, the Panel could not support this model as 
representing a risk neutral stock assessment. I concur, model H3 and all others considered during the 
review process do not represent risk neutral assessment models. 
 
Although model H3 cannot be considered a risk neutral assessment of the Pacific mackerel resource, it is 
the most credible of the models considered during the review. This model has a strong retrospective 
pattern (as do the 2011 assessment model and other models considered during this review), suggesting 
that terminal abundance is overestimated. The retrospective bias operates counter to the likely bias 
suggested by the implied ATM catchability which would result in underestimation of terminal abundance. 
It is not possible to determine which of these two factors will have a stronger effect. 
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Fishery independent surveys are generally preferred over fishery dependent indices of abundance for 
stock assessments; however, the ATM survey does not appear to provide a reliable index of Pacific 
mackerel. This conclusion is based on the high variability of consecutive surveys, where the 95% 
confidence intervals do not overlap. This might result from having a variable proportion of the population 
in the survey area or from incorrect allocation of acoustic signal to species (trawl catches do not reflect 
actual species compositions). This issue should be explored further. 
 
Although ATM estimates of Pacific mackerel abundance are too variable to reflect actual changes in 
abundance, the development of priors for the ATM catchability coefficients could help stabilize future 
stock assessments by providing information on average absolute abundance levels. There is considerable 
data on larval Pacific mackerel distribution in Mexican and Californian waters (e.g. Weber and 
McClatchie 2012), that may be useful to inform priors. If priors were developed, full Bayesian 
assessments would be warranted. 
 
In the near term, the CPFV logbook data may provide the best information on Pacific mackerel 
abundance trends. Much of the useful information in this data is not captured in the aggregated data that is 
used for the GLM standardizations. Compiling a database of the raw data would allow much more 
detailed modelling, and may generate more useful relative abundance indices. 
 
Age composition data from the Washington/Oregon component of the commercial fishery would be 
useful for future Pacific mackerel stock assessments. This data should confirm whether selectivity of the 
California fishery is dome-shaped and provide some stability to model estimation. Additionally, aging the 
ATM survey Pacific mackerel catch would provide more informative data than the current length 
compositions. 
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Appendix 1:  Statement of Work 
 

Statement of Work 
 

External Independent Peer Review by the Center for Independent Experts 
STAR Panel Review of the Pacific Mackerel Stock Assessment (2015-16)  

 
April 27-29, 2015 

 
Scope of Work and CIE Process: The National Marine Fisheries Service’s (NMFS) Office of 
Science and Technology coordinates and manages a contract providing external expertise 
through the Center for Independent Experts (CIE) to conduct independent peer reviews of NMFS 
scientific projects. The Statement of Work (SoW) described herein was established by the NMFS 
Project Contact and Contracting Officer’s Technical Representative (COTR), and reviewed by 
CIE for compliance with their policy for providing independent expertise that can provide 
impartial and independent peer review without conflicts of interest.  CIE reviewer is selected by 
the CIE Steering Committee and CIE Coordination Team to conduct the independent peer review 
of NMFS science in compliance the predetermined Terms of Reference (ToRs) of the peer 
review.  The CIE reviewer is contracted to deliver an independent peer review report to be 
approved by the CIE Steering Committee and the report is to be formatted with content 
requirements as specified in Appendix 1.  This SoW describes the work tasks and deliverables of 
the CIE reviewer for conducting an independent peer review of the following NMFS project.  
Further information on the CIE process can be obtained from www.ciereviews.org. 
 
 
Project Description: The CIE reviewer will serve on a Stock Assessment Review (STAR) Panel 
and will be expected to participate in the review of Pacific mackerel stock assessment.  The 
Pacific mackerel stock is assessed regularly (currently, every 2-4 years) by SWFSC scientists, 
and the Pacific Fishery Management Council (PFMC) uses the resulting biomass estimate to 
establish an annual harvest guideline (quota). The stock assessment data and model are formally 
reviewed by a Stock Assessment Review (STAR) Panel once every four years, with a coastal 
pelagic species subcommittee of the SSC reviewing updates in interim years. Independent peer 
review is required by the PFMC review process. The STAR Panel will review draft stock 
assessment documents and any other pertinent information for Pacific mackerel, work with the 
stock assessment teams to make necessary revisions, and produce a STAR Panel report for use 
by the PFMC and other interested persons for developing management recommendations for the 
fishery.  The PFMC's Terms of Reference (ToRs) for the STAR Panel review are attached in 
Appendix 2. The tentative agenda of the Panel review meeting is attached in Appendix 3. 
Finally, a Panel summary report template is attached as Appendix 4. 
 
 
Requirements for CIE Reviewer: One CIE reviewer shall participate during a panel review 
meeting in La Jolla, California during 27-29 April, and shall conduct an impartial and 
independent peer review accordance with the SoW and ToRs herein. The CIE reviewer shall 
have the expertise as listed in the following descending order of importance: 
 



 
 

11 
 

• The CIE reviewer shall have expertise in the application of fish stock assessment 
methods, particularly, age/length-structured modeling approaches using integrated 
statistical fishery models, such as Stock Synthesis. The reviewer should have at least 
some familiarity with data-limited methods for assessing the status of marine fish stocks. 

• The CIE reviewer shall have expertise in the life history strategies and population 
dynamics of small pelagic fishes that can be broadly distributed across extensive marine 
regions based largely on oceanographic factors. 

• The CIE reviewer shall be generally knowledgeable of federal fishery management 
processes for exploited marine fish populations, e.g., relevance of conducting stock 
assessments on a regular basis for providing derived quantities useful to management. 

• It is desirable for the CIE reviewer to be familiar with the design and execution of 
fishery-independent surveys for small pelagic fishes. 

• It is desirable for the CIE reviewer to be familiar with the design and application of 
fisheries underwater acoustic technology to estimate abundance of small pelagic species, 
such as sardine, anchovy, and mackerel populations that inhabit coastal waters off areas 
off major. 

 
The CIE reviewer’s duties shall not exceed a maximum of 14 days to complete all work tasks of 
the peer review process. 
 
Location/Date of Peer Review: The CIE reviewer shall conduct an independent peer review 
during the STAR Panel review meeting at NOAA Fisheries, Southwest Fisheries Science Center, 
8901 La Jolla Shores, La Jolla, California from April 27-29, 2015. 
 
Statement of Tasks: The CIE reviewer shall complete the following tasks in accordance with 
the SoW, ToRs and Schedule of Milestones and Deliverables specified herein. 
 
Prior to the Peer Review: Upon completion of the CIE reviewer selections by the CIE Steering 
committee, the CIE shall provide the CIE reviewer information (name, affiliation, and contact 
details) to the COTR, who forwards this information to the NMFS Project Contact no later the 
date specified in the Schedule of Milestones and Deliverables. The CIE is responsible for 
providing the SoW and ToRs to the CIE reviewer. The NMFS Project Contact is responsible for 
providing the CIE reviewer with the background documents, reports, foreign national security 
clearance, and information concerning other pertinent meeting arrangements. The NMFS Project 
Contact is also responsible for providing the Chair a copy of the SoW in advance of the panel 
review meeting. Any changes to the SoW or ToRs must be made through the COTR prior to the 
commencement of the peer review. 
 
Foreign National Security Clearance:  When CIE reviewers participate during a panel review 
meeting at a government facility, the NMFS Project Contact is responsible for obtaining the 
Foreign National Security Clearance approval for CIE reviewers who are non-US citizens.  For 
this reason, the CIE reviewers shall provide requested information (e.g., first and last name, 
contact information, gender, birth date, passport number, country of passport, travel dates, 
country of citizenship, country of current residence, and home country) to the NMFS Project 
Contact for the purpose of their security clearance, and this information shall be submitted at 
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least 30 days before the peer review in accordance with the NOAA Deemed Export Technology 
Control Program NAO 207-12 regulations available at the Deemed Exports NAO website:    
http://deemedexports.noaa.gov/compliance_access_control_procedures/noaa-foreign-national-
registration-system.html 
 
Pre-review Background Documents: Two weeks before the peer review, the NMFS Project 
Contact will send by electronic mail or make available at an FTP site to the CIE reviewer all 
necessary background information and reports for the peer review. In the case where the 
documents need to be mailed, the NMFS Project Contact will consult with the CIE on where to 
send documents. The CIE reviewer shall read all documents in preparation for the peer review, 
for example: 
 

• Pacific mackerel stock assessment report (2011) and any related assessment information 
published in the interim; 

• STAR Panel- and SSC-related documents pertaining to reviews of past assessments; 
• CIE-related summary reports pertaining to past assessments; and 
• Miscellaneous documents, such as ToR, logistical considerations. 

 
Pre-review documents will be provided up to two weeks before the peer review. Any delays in 
submission of pre-review documents for the CIE peer review will result in delays with the CIE 
peer review process, including a SoW modification to the schedule of milestones and 
deliverables. Furthermore, the CIE reviewer is responsible only for the pre-review documents 
that are delivered to the reviewer in accordance to the SoW scheduled deadlines specified herein. 

Panel Review Meeting: The CIE reviewer shall conduct the independent peer review in 
accordance with the SoW and ToRs. Modifications to the SoW and ToR cannot be made 
during the peer review, and any SoW or ToR modification prior to the peer review shall be 
approved by the COTR and CIE Lead Coordinator. The CIE reviewer shall actively 
participate in a professional and respectful manner as a member of the meeting review panel, and 
their peer review tasks shall be focused on the ToRs as specified in the contract SoW.  

Respective roles of the CIE reviewer and STAR Panel chair are described in Appendix 2 (see p. 
6-8). The CIE reviewer will serve a role that is equivalent to the other panelists, differing only in 
the fact that he/she are considered an 'external' member (i.e., outside the Pacific Fishery 
Management Council family and not involved in management or assessment of West Coast 
CPS). The CIE reviewer will serve at the behest of the STAR Panel Chair, adhering to all aspects 
of the PFMC's ToR as described in Appendix 2. The STAR Panel chair is responsible for: 1) 
developing an agenda, 2) ensuring that STAR Panel members (including the CIE reviewer), and 
STAT Teams follow the Terms of Reference, 3) participating in the review of the assessment 
(along with the CIE reviewer), 4) guiding the STAR Panel (including the CIE Reviewer) and 
STAT Team to mutually agreeable solutions. 
 
The NMFS Project Contact is responsible for any facility arrangements (e.g., conference room 
for panel review meetings or teleconference arrangements). The CIE Lead Coordinator can 
contact the Project Contact to confirm any peer review arrangements, including the meeting 
facility arrangements. 
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Contract Deliverables - Independent CIE Peer Review Reports: The CIE reviewer shall complete 
an independent peer review report in accordance with the SoW.  The CIE reviewer shall 
complete the independent peer review according to required format and content as described in 
Appendix 1. The CIE reviewer shall complete the independent peer review addressing each ToR 
as described in Appendix 2. 
 
Other Tasks – Contribution to Summary Report: The CIE reviewer will assist the Chair of the 
panel review meeting with contributions to the Summary Report.  The CIE reviewer are not 
required to reach a consensus, and should instead provide a brief summary of their views on the 
summary of findings and conclusions reached by the review panel in accordance with the ToRs. 
 
Specific Tasks for CIE Reviewer: The following chronological list of tasks shall be completed 
by the CIE reviewer in a timely manner as specified in the Schedule of Milestones and 
Deliverables. 
 

1) Conduct necessary pre-review preparations, including the review of background material 
and reports provided by the NMFS Project Contact in advance of the peer review; 

2) Participate during the panel review meeting in La Jolla, California during April 27-29, 
2015  as called for in the SoW, and conduct an independent peer review in accordance 
with the ToRs (Appendix 2);  

3) No later than May 18, 2015, the CIE reviewer shall submit an independent peer review 
report addressed to the “Center for Independent Experts,” and sent to Dr. Manoj Shivlani, 
CIE Lead Coordinator, via email to mshivlanim@ntvifederal.com, and Dr. David Die., 
CIE Regional Coordinator, via email to ddie@rsmas.miami.edu. The CIE report shall be 
written using the format and content requirements specified in Appendix 1, and address 
each ToR in Appendix 2. 

 
 
Schedule of Milestones and Deliverables: CIE shall complete the tasks and deliverables 
described in this SoW in accordance with the following schedule. 
 

March 23, 2015 CIE sends reviewer contact information to the COTR, who then sends this 
to the NMFS Project Contact  

April 10, 2015 NMFS Project Contact sends the CIE Reviewer the pre-review documents 

April 27-29, 2015 The reviewer participates and conducts an independent peer review during 
the panel review meeting 

May 18, 2015 CIE reviewer submits draft CIE independent peer review reports to the 
CIE Lead Coordinator and CIE Regional Coordinator 

June 15, 2015 CIE submits CIE independent peer review reports to the COTR 
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June 22, 2015 The COTR distributes the final CIE reports to the NMFS Project Contact 
and regional Center Director 

 
 
Modifications to the Statement of Work: Requests to modify this SoW must be made through 
the Contracting Officer’s Technical Representative (COTR) who submits the modification for 
approval to the Contracting Officer at least 15 working days prior to making any permanent 
substitutions. The Contracting Officer will notify the CIE within 10 working days after receipt of 
all required information of the decision on substitutions. The COTR can approve changes to the 
milestone dates, list of pre-review documents, and Terms of Reference (ToR) of the SoW as long 
as the role and ability of the CIE Reviewer to complete the SoW deliverable in accordance with 
the ToRs and deliverable schedule are not adversely impacted. The SoW and ToRs cannot be 
changed once the peer review has begun. 
  
 
Acceptance of Deliverables: Upon review and acceptance of the CIE independent peer review 
reports by the CIE Lead Coordinator, Regional Coordinator, and Steering Committee, these 
reports shall be sent to the COTR for final approval as contract deliverables based on compliance 
with the SoW. As specified in the Schedule of Milestones and Deliverables, the CIE shall send 
via e-mail the contract deliverables (the CIE independent peer review reports) to the COTR 
(William Michaels, via William.Michaels@noaa.gov). 
 
 
Applicable Performance Standards: The contract is successfully completed when the COTR 
provides final approval of the contract deliverables. The acceptance of the contract deliverables 
shall be based on three performance standards: (1) the CIE report shall have the format and 
content in accordance with Appendix 1, (2) the CIE report shall address each ToR as specified in 
Appendix 2, (3) the CIE reports shall be delivered in a timely manner as specified in the schedule 
of milestones and deliverables. 
 
 
Distribution of Approved Deliverables: Upon notification of acceptance by the COTR, the CIE 
Lead Coordinator shall send via e-mail the final CIE reports in *.PDF format to the COTR. The 
COTR will distribute the approved CIE reports to the NMFS Project Contact and regional Center 
Director. 
 
 
Support Personnel: 
 
William Michaels, Program Manager, COTR 
NMFS Office of Science and Technology 
1315 East West Hwy, SSMC3, F/ST4, Silver Spring, MD 20910 
William.Michaels@noaa.gov  Phone: 301-427-8155 
 
Manoj Shivlani, CIE Lead Coordinator  
Northern Taiga Ventures, Inc.  
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10600 SW 131st Court, Miami, FL 33186 
mshivlani@ntvifederal.com   Phone: 305-383-4229 
 
Key Personnel: 
 
Dale Sweetnam, NMFS Project Contact 
Fisheries Resources Division, Southwest Fisheries Science Center,  
8901 La Jolla Shores Dr., La Jolla, CA 92037 
Dale.Sweetnam@noaa.gov   Phone: 858-546-7170 
 
Dr. Suzanne Kohin, Interim Director, FRD,  
Fisheries Resources Division, Southwest Fisheries Science Center,  
8901 La Jolla Shores Dr., La Jolla, CA 92037 
Suzanne.Kohin@noaa.gov   Phone: 858-546-7104 
 



 
 

16 
 

Appendix 1: Format and Contents of CIE Independent Peer Review Report 
 
1. The CIE independent report shall be prefaced with an Executive Summary providing a concise 

summary of the findings and recommendations. 
 
2. The main body of the reviewer report shall consist of a Background, Description of the 

Individual Reviewer’s Role in the Review Activities, Summary of Findings for each ToR, and 
Conclusions and Recommendations in accordance with the ToRs. 

 
a. Reviewer should describe in their own words the review activities completed during the 
panel review meeting, including providing a detailed summary of findings, conclusions, and 
recommendations. 
 
b. Reviewer should discuss their independent views on each ToR even if these were consistent 
with those of other panelists, and especially where there were divergent views. 
 
c. Reviewer should elaborate on any points raised in the Summary Report that they feel might 
require further clarification. 
 
d. Reviewer shall provide a critique of the NMFS review process, including suggestions for 
improvements of both process and products.  
 
e. The CIE independent report shall be a stand-alone document for others to understand the 
proceedings and findings of the meeting, regardless of whether or not they read the summary 
report. The CIE independent report shall be an independent peer review of each ToRs, and 
shall not simply repeat the contents of the summary report. 

 
3. The reviewer report shall include as separate appendices as follows: 
 

Appendix 1: Bibliography of materials provided for review  
Appendix 2: A copy of the CIE Statement of Work 
Appendix 3: Panel Membership or other pertinent information from the panel review meeting. 
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Appendix 2: Terms of Reference for the Peer Review of the Pacific mackerel stock 
assessment  

 
The CIE reviewer is one of the three equal members of the STAR panel. The principal 
responsibilities of the STAR Panel are to review stock assessment data inputs, analytical models, 
and to provide complete STAR Panel reports.  
 
Along with the entire STAR Panel, the CIE Reviewer's duties include: 
1. Reviewing draft stock assessment and other pertinent information (e.g.; previous assessments 
and STAR Panel reports); 
2. Working with STAT Teams to ensure assessments are reviewed as needed; 
3. Documenting meeting discussions; 
4. Reviewing summaries of stock status (prepared by STAT Teams) for inclusion in the Stock 
Assessment and Fishery Evaluation (SAFE) document; 
5. Recommending alternative methods and/or modifications of proposed methods, as appropriate 
during the STAR Panel meeting, and; 
6. The STAR Panel’s terms of reference concern technical aspects of stock assessment work. The 
STAR Panel should strive for a risk neutral approach in its reports and deliberations.  
 
The STAR Panel, including the CIE Reviewer, are responsible for determining if a stock 
assessment or technical analysis is sufficiently complete. It is their responsibility to identify 
assessments that cannot be reviewed or completed for any reason. The decision that an 
assessment is complete should be made by Panel consensus. If agreement cannot be reached, 
then the nature of the disagreement must be described in the Panels' and CIE Reviewer's reports. 
 
The review solely concerns technical aspects of stock assessment. It is therefore important that 
the Panel strive for a risk neutral perspective in its reports and deliberations. Assessment results 
based on model scenarios that have a flawed technical basis, or are questionable on other 
grounds, should be identified by the Panel and excluded from the set upon which management 
advice is to be developed. The STAR Panel should comment on the degree to which the accepted 
model scenarios describe and quantify the major sources of uncertainty Confidence intervals of 
indices and model outputs, as well as other measures of uncertainty that could affect 
management decisions, should be provided in completed stock assessments and the reports 
prepared by STAR Panels. 
 
Recommendations and requests to the STAT Team for additional or revised analyses must be 
clear, explicit, and in writing. A written summary of discussion on significant technical points 
and lists of all STAR Panel recommendations and requests to the STAT Team are required in the 
STAR Panel’s report. This should be completed (at least in draft form) prior to the end of the 
meeting. It is the chair and Panel’s responsibility to carry out any follow-up review of work that 
is required. 
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APPENDIX 3  
DRAFT AGENDA: CPS STAR PANEL 

 
Monday 27 April 
08h30  Call to Order and Administrative Matters 
            Introductions      Punt/Key 
 Facilites, e-mail, network, etc.   Sweetnam 
 Work plan and Terms of Reference   Griffin 
 Report Outline and Appointment of Rapporteurs Punt/Key 
09h00 Pacific mackerel assessment presentation  Crone/Hill 
10h30 Break 
11h00 Pacific mackerel assessment presentation  Crone/Hill 
12h30 Lunch 
13h30 Pacific mackerel assessment presentation (continue) Crone/Hill  
15h00 Break 
15h30  Acoustic/trawl survey (small pelagic assemblage)    Zwolinski 
16h00 Panel discussion and analysis requests  Panel 
16h30 Public comments and general issues 
17h00 Adjourn 
 
 Tuesday 28 April   
08h00. Assessment Team Responses                                  Crone/Hill 
10h30  Break 
11h00. Discussion and STAR Panel requests                     Panel 
12h30 Lunch 
13h30 Report drafting                                                         Panel 
15h00 Break 
15h30  Assessment Team Responses                                  Crone/Hill 
16h30 Discussion and STAR Panel requests 
17h00 Adjourn 
 
Wednesday 29 April  
08h00. Assessment Team Responses                                  Hill/Crone 
10h30  Break 
11h00. Discussion and STAR Panel requests                     Panel 
12h30 Lunch 
13h30 Finalize STAR Panel Report                                   Panel  
15h00 Break 
15h30  Finalize STAR Panel Report                                  Panel 
17h00 Adjourn 
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Appendix 4: STAR Panel Summary Report (Template) 
 
• Names and affiliations of STAR Panel members 
 
• List of analyses requested by the STAR Panel, the rationale for each request, and a brief 

summary the STAT responses to each request 
 
• Comments on the technical merits and/or deficiencies in the assessment and recommendations 

for remedies 
 
• Explanation of areas of disagreement regarding STAR Panel recommendations 

o Among STAR Panel members (including concerns raised by the CPSMT and CPSAS 
representatives) 

o Between the STAR Panel and STAT Team 
 

• Unresolved problems and major uncertainties, e.g., any special issues that complicate 
scientific assessment, questions about the best model scenario, etc. 

 
• Management, data or fishery issues raised by the public and CPSMT and CPSAS 

representatives during the STAR Panel 
 
• Prioritized recommendations for future research and data collection 
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Appendix 3: STAR Panel Members 
 
André Punt (Chair), Scientific and Statistical Committee (SSC), University of Washington 
Will Satterthwaite, Scientific and Statistical Committee (SSC), NOAA Fisheries 
David Checkley, UC San Diego 
Vivian Haist, Center for Independent Experts (CIE) 
 


