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Executive Summary
The 2016 CIE Review of assessments of Alaska sablefish (Anoplopoma fimbria) stock in the Bering Sea
(BS), Gulf of Alaska (GOA) and Aleutian Islands (AI) met in Juneau, Alaska, from Tuesday to Thursday,
10-12 May 2016. The meeting was chaired by Mike Sigler from the Alaska Fisheries Science Centre. The
review panel (the Panel) was composed of Noel Cadigan, Tom Carruthers and Neil Klaer from the Center
for Independent Experts (CIE). The meeting generally followed the draft agenda and included
presentations by the stock assessment team and others mixed with questions and open discussion.
Additional analyses were requested by the Panel and the results of those were also subsequently
presented. It was made clear that a purpose of the Terms of References (ToRs) was to give full
consideration to scientific aspects of research effort outside of the stock assessment – primarily
depredation, apportionment and ecosystem aspects. While this was achieved to some extent, the Panel
noted that the assessment is still central to management advice and also required full consideration.
Findings for Alaska Sablefish
Available catch, CPUE, age composition, length composition and abundance indices for Alaska sablefish
generally cover relatively long time-periods and enable the development of a robust stock assessment for
this species. Assessment authors have generally carefully considered the data inputs regarding error and
bias, and have appropriately processed them for inclusion in the assessment. It would be an advantage if
a data document could be developed that, in particular, explains in detail what processing had been
applied to each source (i.e. filtering methods, standardization and scaling procedures). Available
information from tagging and similarity of abundance trends by area strongly indicates that Canadian
(particularly northern BC) catches are being taken from the same mixed sablefish stock as Alaskan
catches. Inclusion of the Canadian catches as another region for the stock assessment requires serious
consideration. For assessment model sensitivity testing, bounds on catch uncertainty from each source
should be developed. Efforts to derive a model-based fishery CPUE index should continue. Additional
sources of unsexed composition data are available and could be used. Consideration should be given to
inclusion of the IPHC and gully station indices. Improved use of available age-at-length data may be made
by inclusion as a model input.
The development of the Alaska sablefish assessment has followed a philosophy of making progressive but
minimized changes to the methodology through time, mainly to avoid creating unwarranted variability
through to the management process. I agree with the minimal change philosophy to some degree, and see
that the authors have considered previous recommendations and made good progress on many of them.
The current assessment, while appearing to be rather precise given the restrictive assumptions made
external to the model, does provide a good base case for the provision of management advice. No major
flaws in the approach have come to light that would require a substantial adjustment to the base case.
Some technical changes to the final model have already been recommended by the assessment authors.
My main issue with the assessment is the under-representation of uncertainty, and the current lack of a
standard procedure that might be used to convey that uncertainty to management. I believe that
management decisions would potentially be improved if made in light of a good representation of the true
uncertainty in stock status provided by the assessment.
The current base assessment excludes depredation from abundance indices and uses landed catches
only. Recent indications of increases in depredation suggest that the need to include depredation
estimates in the assessment and apportionment is also increasing, so it would be prudent to develop
means to do so using existing data in the short-term if possible. I understand the problem of gaining
estimates of true fishery losses, but observer data are available and information collection has
commenced for the logbook. Given the likely relatively low impact of accounting for depredation on the
landed portion of future quotas that potentially include depredation loss, the current process for dealing
with depredation is acceptable. Best estimates of depredation adjustments to abundance indices and
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catches should be included in the assessment, providing ABC recommendations that include depredation
losses. These could potentially be treated in the same manner as dead discards.
Available evidence mainly from tagging shows that the stock is highly mixed across all areas and that
spawning on the slope is also widely distributed across areas. Compared with many other stocks that are
likely to be sub-structured but generally treated as one for management purposes, this is favorable for the
Alaska sablefish assessment. If localized depletion of particular areas is unlikely to cause biological issues
as the high level of mixing suggests, then apportionment does not have strong biological implications. The
more important apportionment objectives are therefore likely to be socio-economic. An industry
representative at the review stated that industry priorities for apportionment include minimization of
volatility, stakeholder buy-in, and the effects of changes by area (e.g. in size compositions). He also stated
that there is a need for answers in the short-term, not necessarily by MSE. This provides a good starting
list of objectives that may be formally evaluated. I do not see a means for quantitatively attempting to
answer the question of what trade-offs are made among competing objectives other than by some form of
simulation testing, with the best known being MSE. It is important to define MSE performance measures
that better indicate sociological and economic performance of the fishery including regional CPUE,
catch/area of habitat, TAC variability, TAC underages, dollar yield, etc. In the short-term, it would be
possible to continue to make mostly qualitative judgments based on observations.
Recent and on-going ecosystem work was presented at the review demonstrating the building of
knowledge regarding oceanographic conditions favorable to recruitment and early life survival of sablefish
larvae. As it has been noted that the amplitude of strong year classes has diminished in the recent time
period since perhaps 2000, such work is important for understanding why such a change seems to have
occurred, and implications for the future. More specifically, ecosystem work particularly directed towards
sablefish recruitment dynamics (e.g. Shotwell et al. 2014 polar front, and Gibson et al. IBM, EFH work)
does have potential tactical fisheries management application in the definition of recruitment regimes,
improved precision of short term recruitment forecasts (those last few years not estimated by the
assessment model), incorporation of environmental variables in long-term recruitment forecasts, and
identification of essential fish habitat. Efforts to develop a sablefish report card that includes potentially
important environmental time-series that may influence the sablefish stock are commendable and in line
with ecosystem-based fishery management objectives.
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1 Introduction
1.1 Background
The 2016 CIE Review of assessments of Alaska sablefish (Anoplopoma fimbria) stock in the
Bering Sea (BS), Gulf of Alaska (GOA) and Aleutian Islands (AI) met in Juneau, Alaska, from
Tuesday to Thursday, 10-12 May 2016. The meeting was chaired by Mike Sigler from the Alaska
Fisheries Science Centre. The review panel (the Panel) was composed of Noel Cadigan, Tom
Carruthers and Neil Klaer from the Center for Independent Experts (CIE).
The draft stock assessment report, as well as associated background documents, were made
available via a sablefish review website to the Panel on 27 April prior to the review meeting.
During the meeting, all documents were available electronically via the same website and
meeting presentations and additional documents were also posted there.
The meeting generally followed the draft agenda and included presentations by the stock
assessment team and others mixed with questions and open discussion. Additional analyses
were requested by the Panel and the results of those were also subsequently presented.
1.2 Review Activities
As the meeting was only three days, the first two and a half were devoted to presentations and
question periods. The last half day was set aside for work on the meeting summary report
coordinated by the Chair. Initial draft comments for the summary report were assigned to different
reviewers on the first day, with Noel Cadigan for data issues, Neil Klaer on the assessment, and
Tom Carruthers on depredation and apportionment. Those summary comments were compiled
on the night of the second day and provided as an initial draft report for refinement on the last
day. There was limited time for requests for additional analyses, but some were made mostly on
the first day and results provided as the meeting progressed. In anticipation of requests for model
sensitivity runs and results, many that might have been requested were also provided on the first
day of the meeting.
The meeting was attended by a number of observing scientists and fishery managers as well as
industry members. With the assistance of the Chair, an orderly progression through the agenda
and Terms of Reference (ToRs) was achieved. It was made clear that a purpose of the ToRs was
to give full consideration to scientific aspects of research effort outside of the stock assessment –
primarily depredation, apportionment and ecosystem aspects. While this was achieved to some
extent, the Panel noted that the assessment is still central to management advice and also
required full consideration.
Many thanks in particular to Dana Hanselman for assembly of documents and additional work on
meeting requests. The venue for the meeting was excellent.
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2 Stock assessment
2.1 Terms of reference
The Panel considered the assessments in light of the terms of reference provided as follows:
a. Evaluation, findings, and recommendations on quality of input data and methods used to
process them for inclusion in the assessment.
b. Evaluation, findings, and recommendations of the analytical approach used to assess
stock condition and stock status.
c. Evaluation, findings, recommendations on estimation and strategies for accounting for
whale depredation
a. Are the data and methods used in estimating depredation effects sufficient?
b. Should depredation estimates be used in the assessment model, and if so, how?
d. Evaluation, findings, recommendations of areal harvest apportionment strategy as related
to movement and optimizing spawning stock biomass
a. Are there biological reasons to adjust apportionment by area?
b. Is stability more important than close alignment to annual areal abundance
changes?
e. Recommendations for further improvements
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2.2 Findings by term of reference
The comments below refer to aspects that were discussed during the review, but include my own
additional commentary for preparation of this CIE report.
2.2.1 Evaluation, findings, and recommendations on quality of input data and methods
used to process them for inclusion in the assessment.
Available catch, CPUE, age composition, length composition and abundance indices for Alaska
sablefish generally cover relatively long time-periods and enable the development of a robust
stock assessment for this species. Assessment authors have generally carefully considered the
data inputs regarding error and bias and have appropriately processed them for inclusion in the
assessment. I agree with the specific comments in the summary report and elaborate or add to
those comments here.
Data documentation
Although key features of individual data sources were explained during review presentations, it
would be an advantage if a data document could be developed that in particular explains in detail
what processing had been applied to each source (i.e. filtering methods, standardization and
scaling procedures). Ideally, it would be updated as required and be provided as an assessment
support document. Such a document has obvious use for reviewers, but also to anyone invited to
examine the stock assessment. It would also provide an archive to ensure that future assessors
understand the process, and would allow simplified comparison of procedures with those used for
other associated stocks.
Catch history
Available information from tagging and similarity of abundance trends by area strongly indicates
that Canadian (particularly northern BC) catches are being taken from the same mixed sablefish
stock as Alaskan catches. Inclusion of the Canadian catches as another region for the stock
assessment requires serious consideration. Although BC catch remained comparatively stable
and low historically, in recent years it forms what may be a considerable portion of the overall
catch from the stock, given Alaskan catch reductions. As a first step, northern BC catch could be
included in the assessment added to an existing fleet with the most appropriately matched
selectivity as a sensitivity to examine the potential extent of change to assessment results.
Certain periods of catch history (e.g. late 1980s Japanese catches) are uncertain within the
current GOA/BS/AI boundaries of the stock. For assessment model sensitivity testing, bounds on
catch uncertainty from each source should be developed, and alternative plausible catch
scenarios created from them, or catch uncertainty could be directly included in the assessment.
Abundance indices
There has been progress on GLM-style models applied to the longline fishery abundance index,
particularly in relation to depredation. However, the process of filtering by target sets and scaling
is unchanged for the current base model. Efforts to derive a model-based fishery CPUE index
should continue.
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There are at least two available abundance indices that are not currently used in the assessment.
The IPHC longline survey sablefish abundance requires a desktop examination to determine
whether this index may be biased in relation to sablefish, and if a bias is not evident then it should
be considered for inclusion (with appropriate additional variance weighting). Data from longline
gully stations continues to accumulate and may be considered for inclusion as an index of smaller
sized fish than generally found on the slope (while recognizing that there are many fewer gully
compared to non-gully stations).
There is a strong difference in the size of fish found on the shelf and slope and there is potential
to filter small numbers of samples either shallower or deeper than the 200m slope edge for
indices that may improve selectivity curve fits for those indices.
Age and length data
The current assessment has a preference for the inclusion of age and length composition data
that are available by sex. Additional sources of unsexed composition data are available that could
be used in the model, that does have the capability to produce expected combined sex
compositions. I agree that there may be questions about the reliability of some of those and do
not see the inclusion of additional data sources as a major issue – just one worth noting.
Age-at-length data are not used explicitly within the assessment model in fitting growth, which is
carried out external to the model to create age-length conversion matrices (one for each period
before and after 1995 where growth appears to have differed).
2.2.2. Evaluation, findings, and recommendations of the analytical approach used to
assess stock condition and stock status.
The development of the Alaska sablefish assessment has followed a philosophy of making
progressive but minimized changes to the methodology through time, mainly to avoid creating
unwarranted variability through to the management process. As I was present at the previous
2009 CIE review for this species, I am in a good position to comment on assessment progress at
least since then. I agree with the minimal change philosophy to some degree, and see that the
authors have seriously considered previous recommendations and made good progress on many
of them. The current assessment, while appearing to be rather precise given the restrictive
assumptions made external to the model, does provide a good base case for the provision of
management advice. No major flaws in the approach have come to light that would require a
substantial adjustment to the base case. Some technical changes to the final model have already
been recommended by the assessment authors.
I agree with the “no brainer” assessment improvements as suggested in the presentations - i.e.
use of analytical estimates of the longline survey CV, application of updated GIS-derived area
sizes wherever area size is used, and the use of smoother rather than GOA trends to fill missing
years for the BS/AI survey.
My main issue with the assessment is the under-representation of uncertainty, and the current
lack of a standard procedure that might be used to convey that uncertainty to management. I
believe that management decisions would potentially be improved if made in the light of a good
representation of the true uncertainty in stock status provided by the assessment. I also
acknowledge that there is an interaction here with the Tier system, which was developed in
principal to account for the true uncertainty of the status of stocks within each Tier, and that Tier 3
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reference points for this stock were developed accordingly (specifically Tier 3b for Alaska
sablefish).
Progress since last review
There have been no changes to the assessment model framework since the last review.
However, a standardized deviation of normalized residuals re-weighting procedure was applied to
length (those without associated age data) and age compositions in the assessment which is
analogous to such procedures becoming standard for many assessments. I agree with this
approach and also believe that it should be extended to abundance indices as well (which were
calculated but not applied). I do not understand how a priori knowledge of sampling variance for
an abundance index can account for additional process error (e.g. inter-annual variability in
movement of fish in and out of survey areas).
Work in progress
I have perhaps in particular made the recommendation at the previous CIE review that a Stock
Synthesis (SS) model be constructed at least in parallel with the current assessment. This has
been done to the extent that an SS model was provided that did show the same total and
spawning biomass trends (both relative and absolute) and similar current depletion as the base
model using comparable data inputs. This provides a certain degree of validation of the base
case that would be absent otherwise. I think this is particularly necessary for a purpose-built
ADMB base model that has not recently been the subject of simulation testing or other
procedures to ensure that the code does not contain inadvertent bugs that I believe inevitably
arise as code becomes more complex. I also believe that the SS model provides an opportunity to
more easily test potential enhancements of the base model such as the introduction of areaspecific selectivity, estimation of growth within the model using age-at-length data, investigation of
the usefulness of additional unsexed composition data, and testing the utility of length-based
selectivity as an alternative to the current sex and age-based ones.
Work has commenced on the development of a spatial model to investigate the effects of more
explicit accounting of spatial stock distribution and fleet effort on biomass estimates, management
reference points and potentially apportionment. Sensitivity of model results has, in particular,
been examined to alternative movement scenarios. Catch in this model is fitted by area allowing
for some error, and movement rates from the recent 2014 tag study have been incorporated.
Such work is commendable and should be continued. To date the work has shown that
accounting for spatial structure may lower the entire time series of estimated total and spawning
biomass compared to the model currently used by management in the order of 15% - having
some, but not substantial flow-on effects on potential ABCs. Such a model would likely benefit
from the improved alignment of management with biological regions, inclusion of a Canadian
region, and exploration of growth change through time (as in the base assessment model) and by
region.
Selectivity patterns
Aggregated summary observed versus expected age compositions by fleet and survey from the
model are acceptable, but do indicate that there is room for further improvement through selection
of alternative selectivity functional shapes or adjustment of the value or fixed or number of
estimated selectivity parameters.
8

Uncertainty
While model results appear rather precise, a number of additional choices made external to the
model better characterize true model uncertainty. These include: (a) fixed M 0.1, (b) fixed
catches, (c) fixed maturity, (d) choice of 1979-2013 recruitment regime for reference point
calculations, and (e) no density-dependence in stock-recruitment. Projections, in particular, rely
on the true size of the relatively larger 2008 recruitment event. Retrospective analyses, however,
did demonstrate that the size of that recruitment is robustly estimated by the model. A likelihood
profile on M demonstrated that the current fixed value of 0.1 is central and at the minimum, but
also gives an indication of the range of uncertainty for that parameter. Recent work showing skipspawning suggests that the maturity ogive may require revision.
2.2.2. Evaluation, findings, recommendations on estimation and strategies for accounting
for whale depredation
Killer whale depredation affects fishery and survey catches primarily in the BS, AI and WGOA and
more recently in CGOA. Currently, depredated sets are excluded from the observed fishery
longline catches used in CPUE analyses and depredated stations are removed from the AFSC
longline survey. Generally, the number of depredated survey stations are annually variable but
reasonably stable through time, therefore not creating a general bias for relative abundance
indices (although specific area/times have required bias correction, and there has been an
increase in depredation in the AI since the late 1990s and WGOA since the mid-2000s). The
Peterson 2013 study found that the portion of annual catch loss in the WGOA was -10.5%, AI 23.6% and BS -28.9%. This study used both GAM and negative binomial GLM methods to
examine spatial and temporal trends and factors affecting depredation occurrence as well as the
effect on catches.
The recent Hanselman et al. study used fixed and mixed-effects GLMs to estimate sperm whale
effects on the sablefish survey abundance index and evaluated the impact of accounting for
whale depredation on the stock assessment. Sperm whale depredation occurs at a lower level
than for killer whales with an estimated annual effect on the all-Alaska longline survey abundance
in the order of 1-5% (data only available since 1998). The effect on the stock assessment was
estimated as a 3% increase in estimated female spawning biomass in the terminal year, and a
6% higher quota recommendation. Sperm whale depredation is generally estimated to be
increasing.
The current base assessment excludes depredation from abundance indices and uses landed
catches only. Recent indications of increases in depredation suggest that the need to include
depredation estimates in the assessment and TAC apportionment is also increasing, so it would
be prudent to develop means to do so using existing data in the short-term if possible. I
understand the problem of gaining estimates of true fishery losses, but observer data are
available and information collection has commenced for the logbook.
2.2.3a Are the data and methods used in estimating depredation effects sufficient?
Given the likely relatively low impact of accounting for depredation on the landed portion of future
quotas that potentially include depredation loss, the current process for dealing with depredation
is acceptable. An examination of the relationship between the magnitude of survey CPUE and
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depredation by killer whales regarding the efficacy of deleting depredated sets is warranted to
demonstrate the robustness of the current procedure. Available depredation adjustments to
abundance indices and estimates for catches should be applied to the assessment, and
alternative plausible depredation scenarios should be developed for sensitivity testing.
2.2.3b Should depredation estimates be used in the assessment model, and if so, how?
Best estimates of depredation adjustments to abundance indices and catches should be included
in the assessment, providing ABC recommendations that include depredation losses. These
could potentially be treated in the same manner as dead discards.
2.2.4 Evaluation, findings, recommendations of areal harvest apportionment strategy as
related to movement and optimizing spawning stock biomass
2.2.4a Are there biological reasons to adjust apportionment by area?
Available evidence mainly from tagging shows that the stock is highly mixed across all areas and
that spawning on the slope is also widely distributed across areas. Compared with many other
stocks that are likely to be sub-structured but generally treated as one for management purposes,
this is favorable for the Alaska sablefish assessment. If localized depletion of particular areas is
unlikely to cause biological issues as the high level of mixing suggests, then apportionment does
not have strong biological implications. The more important apportionment objectives are
therefore likely to be socio-economic. I do not understand the effect of apportionment on the
relative proportion of fishing effort directed towards the shelf (juveniles) and slope (mature fish),
but have seen for other stocks that even this may also be a minor effect given that catch is
allocated by weight. It is known that remote areas of the fishery have larger available fish, so
some fish do remain relatively locally resident. Apportionment has the potential to protect more
important spawning areas, but studies showing disproportional contribution by spawners in
certain areas do not currently exist.
2.2.4b Is stability more important than close alignment to annual areal abundance
changes?
An industry representative at the review stated that industry priorities for apportionment include
minimization of volatility, stakeholder buy-in, and the effects of changes by area (e.g. in size
compositions). He also stated that there is a need for answers in the short-term, not necessarily
by MSE. This provides a good starting list of objectives that may be formally evaluated. I do not
see a means for quantitatively attempting to answer the question of what trade-offs are made
among competing objectives other than by some form of simulation testing, with the best known
being MSE. It is important to define MSE performance measures that better indicate sociological
and economic performance of the fishery including regional CPUE, catch/area of habitat, TAC
variability, TAC underages, dollar yield, etc. In the short-term, it would be possible to continue to
make mostly qualitative judgments based on observations.
2.2.5 Recommendations for further improvements
Recent and on-going ecosystem work was presented at the review demonstrating the building of
knowledge regarding oceanographic conditions favorable to recruitment and early life survival of
sablefish larvae. As it has been noted that the amplitude of strong year classes has diminished in
the recent time period since perhaps 2000, such work is important for understanding why such a
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change seems to have occurred, and implications for the future. More specifically, ecosystem
work particularly directed towards sablefish recruitment dynamics (e.g. Shotwell et al. 2014 polar
front, and Gibson et al. IBM, EFH work) does have potential tactical fisheries management
application in the definition of recruitment regimes, improved precision of short term recruitment
forecasts (those last few years not estimated by the assessment model), incorporation of
environmental variables in long-term recruitment forecasts, and identification of essential fish
habitat. A number of specific recommendations regarding the continuation of this research are
given in the summary report and I agree with those.
Efforts to develop a sablefish report card that includes potentially important environmental timeseries that may influence the sablefish stock are commendable. Such work was commenced for
Commonwealth fisheries in Australia some years ago, but was not as comprehensive and has not
had recent resources to support it. A firm commitment to ecosystem-based fishery management
requires that such approaches be developed and used. A challenge is in finding factors that
appear to demonstrate patterns that need to be considered when making management decisions.
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accordance with the requirements specified in this SOW, OMB guidelines, and
TORs, in adherence with the required formatting and content guidelines; reviewers
are not required to reach a consensus
Each reviewer may assist the Chair of the meeting with contributions to the
summary report, if required by the TORs
Deliver their reports to the Government according to the specified milestone dates

Foreign National Security Clearance
When 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 reviewers who are non-US citizens. For this reason, the reviewers shall
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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
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The acceptance of the contract deliverables shall be based on three performance
standards: (1) The reports shall be completed in accordance with the required
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Restricted or Limited Use of Data
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of the findings and recommendations, and specify whether or not the science reviewed
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to process them for inclusion in the assessment.
b. Evaluation, findings, and recommendations of the analytical approach used to assess
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c. Evaluation, findings, recommendations on estimation and strategies for accounting for
whale depredation
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