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Executive summary 
 
During 8-10 February 2010, a joint Canada-U.S. Pacific hake/whiting Stock Assessment 
Review (STAR) Panel met in Seattle, Washington, to review two draft stock assessments. 
One assessment was prepared by the US members of the Stock Assessment Team 
(STAT) using Stock Synthesis 3 (SS3) and the other by the Canadian member of the 
STAT using the “TINSS” model. I was a member of the STAR Panel which consisted of 
two CIE reviewers, a Canadian member, and an SSC representative as the Chair. 

There were three main sources of data available to the assessment models. The catch 
history, commercial catch sampling data (length and age), and acoustic survey data (total 
biomass, length and age). 

The SS3 model had two fisheries (Canadian and US) and fitted to the acoustic biomass 
indices, the survey length frequencies and age-at-length data, and commercial length 
frequencies and age-at-length data. Time-varying selectivity was estimated in the 
commercial fisheries together with time-varying growth. Domed selectivities were 
estimated for both fisheries and the acoustic survey, together with steepness and a 
senescent natural mortality (M) for fish older than 14 years. Recruitment deviations and 
nuisance parameters were also estimated (see Stewart and Hamel, 2010, for details).  

The TINSS model had simpler population dynamics with just a single fishery and was 
fitted to the acoustic biomass indices and age frequencies, and commercial age 
frequencies. Asymptotic selectivities were assumed for the fishery and the survey. The 
model has primary parameters of FMSY, MSY, and M; steepness and B0 then become 
derived parameters. Recruitment deviates were estimated together with selectivities and 
nuisance parameters (see Martell, 2010). 

The preliminary base models offered by the STAT were not acceptable because of 
serious data issues. To rectify this it was necessary to remove data which could not be 
reliably interpreted by the stock assessment models. The 1986 and 2009 acoustic biomass 
estimates were biased to an unknown extent due to calibration issues in 1986, and the 
presence of large quantities of Humboldt squid in 2009. Also, the acoustic trawl 
composition data could not be adequately modelled because it was derived from trawl 
samples obtained in the absence of any statistical design. Once these data were removed, 
two defensible base models were available. However, only the TINSS model was able to 
deliver a full Bayesian MCMC run within the time frame of the review. For this reason, 
the Panel chose the TINSS model as the preferred base run. It provides a very uncertain 
assessment of stock status, but, I believe, it constitutes the best science that was available 
within the timeframe of the review.  

There is a lot that can be done to improve future stock assessments. With regard to the 
acoustic surveys, the relatively simple exercise of constructing an informed prior for the q 
associated with recent surveys (1995-2007) will reduce the uncertainty of stock 
assessment estimates. The acoustic indices provide the only direct abundance data, but 
they currently contain very little information because of uncertainty with regard to hake 
target strength and because the available ancillary information on the acoustic q(s) is not 
being used in the assessment (through properly constructed informed priors).  
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Background 
 
During 8-10 February 2010, a joint Canada-U.S. Pacific hake/whiting Stock Assessment 
Review (STAR) Panel met in Seattle, Washington, to review two draft stock assessments 
that had been conducted by Stewart and Hamel (2010) and Martell (2010). The Panel 
operated under the U.S. Pacific Fishery Management Council’s Terms of Reference for 
the Groundfish Stock Assessment and Review Process for 2009-2010 (PFMC, 2008).  

I was one of two CIE reviewers appointed to the STAR Panel. An SSC representative 
chaired the meeting and a Canadian reviewer was also on the Panel (see Appendix 3 for a 
list of participants). This report presents my review findings and recommendations in 
accordance with the Terms of Reference for the review (Appendix 2, annex 2). My views 
are consistent with those expressed in the STAR Panel report, which contains the 
unanimously agreed findings and recommendations of the Panel. 
 

Review Activities 
 
Pre-meeting 
Meeting documents and materials were made available in electronic form in advance of 
the meeting (see Appendix 1). I familiarized myself with the background material and 
read the main assessment documents in detail prior to the meeting.  
 
Meeting 
The meeting began on schedule and generally followed the agenda during the three days 
(Appendix 2, annex 3). On the first day there were presentations on the 2009 fishery, the 
acoustic survey methodology and the 2009 acoustic survey, future plans for acoustic data 
storage and analysis, and the SS3 preliminary base model. The TINSS model and results 
were presented the following morning; as were some requested analyses for the SS3 
model. The remainder of the meeting was primarily devoted to a series of requests (from 
the Panel) and presentations (by the STAT) with regard to additional model runs using 
alternative input data or model assumptions. A request was also made of the acoustic 
team for clarification of the potential impact of Humboldt squid on the 2009 acoustic 
biomass index. 

My reading of the assessment and background documents before the meeting had given 
me the impression that there were serious data issues that needed to be dealt with before 
defensible model runs could be produced. At the end of the first day, I expressed my 
concerns to the meeting. It was clear to everyone at the meeting that there were issues 
with the 2009 abundance index due to the substantial quantity of squid observed during 
the survey. However, I also indicated that I saw problems with the use of the composition 
data collected during the survey. At issue was the use of opportunistic trawling to sample 
hake marks (i.e., back-scatter/echo-sign) which could be expected to contain substantial 
length and/or age structure. In the absence of a justification for how such sampling could 
yield a consistent time series of composition data I was reluctant to endorse its use. I also 
noted that the younger age classes of hake, that are vulnerable to the US fishery, were 
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growing appreciably during the fishing season, which compromised the use of the 
conditional age-at-length data in the SS3 model. 

Partway through the second day, after all of the scheduled meeting presentations had 
been made, the Chair called for a brief recess of the meeting so that the STAR Panel 
could privately discuss the data issues. The first question we addressed was whether there 
were adequate data available, in a suitable form, with which to conduct a defensible stock 
assessment. We agreed that there were. Second, we addressed how the existing data could 
best be used given the available stock assessment models. We concluded that the 2009 
survey biomass estimate was biased to an unknown extent and should not be used in a 
base model. Also, we concluded that the survey composition data could not be adequately 
modelled with a constant selectivity and therefore should be excluded from any base 
model. We also concluded that attempts, in SS3, to fit the length frequency data and 
conditional age-at-length data were problematic because of fish growth during the fishing 
season. Therefore, we opted for the use of age frequencies constructed by sampling 
directly for age (i.e., using the otolith samples only). 

When the meeting re-convened, I volunteered to communicate our decision to the 
meeting. Our decision, especially in regard to the exclusion of the survey composition 
data, was greeted by a mixture of surprise, shock, and, from some participants, anger. As 
the messenger of the decision, and having been the first person to raise the issue, much of 
the anger was directed at me. However, it should be noted that it was a joint and 
unanimous decision of the STAR Panel.  

On the morning of the final day of the meeting, members of the acoustic team made 
presentations in support of using the survey composition data. They offered two 
arguments. First, that it was common practice to collect length and age data during 
acoustic surveys. Second, that the length composition of hake catches changed only 
slowly with latitude during the survey. The first argument was irrelevant; what matters is 
whether the data are routinely and justifiably used in stock assessment model runs. The 
second argument was not really supported by the data and also somewhat missed the 
point that the trawl catches are not necessarily representative of what was in the marks. 
The STAR Panel’s position remained unchanged.   

Also, on the final day, the STAT presented the SS3 and TINSS model runs using the 
Panel’s preferred specifications. The Panel again conferred privately and agreed that the 
TINSS model should be adopted as the Panel’s preferred base model. This was primarily 
because the full Bayesian model run was available for the TINSS model and was not 
available for the SS3 model. Our decision was explained to the meeting (by our Canadian 
member) and was greeted with some surprise. We explained that we were happy with 
both models but we could not endorse a stock assessment which we had not seen (the full 
Bayesian SS3 model run could not be produced before the end of the meeting because it 
required a day or more of run-time). 

Just before the meeting closed, we agreed amongst ourselves who would draft the 
different sections of the STAR Panel report. 
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Post-meeting 
I had volunteered to draft a large proportion of the STAR Panel report. I remained in 
Seattle on the day after the meeting and produced a draft of my sections of the report and 
circulated it to Panel members by email (before flying home the next day). The Chair 
compiled a complete draft of the report using the contributions from Panel members and 
also contributed the “Overview” section. I reviewed the draft and offered a much more 
concise overview section to the Panel. Via email, we eventually agreed on a final draft 
which was received by the PFMC representative very close to the deadline. The final 
version needed more editing and checking but we ran out of time.  

There was considerable email correspondence from members of the SSC and others just 
before the STAR Panel report was finalized. I was copied in on some of the emails. They 
concerned two matters.  

First, there initially appeared to be a challenge to the STAR Panel recommendations by 
the US members of the STAT, despite their agreement at the meeting that there were no 
significant points of disagreement between the Panel and the STAT. Subsequently, the 
US members of the STAT said that they were not challenging the recommendations. 
However, they drew a distinction with regard to points of disagreement: those that needed 
to be noted in the STAR Panel report, and those that existed. They said that had the SS3 
model been chosen then they would have recorded a disagreement with the Panel’s 
recommendations in terms of input data and model structure. However, because the 
TINSS model was chosen, they had not recorded any disagreement.  

Second, some members of the SSC expressed their concern that so much data had been 
omitted from the Panel’s preferred runs. They thought that STAR Panels should perhaps 
not be allowed to remove so much data and suggested that data issues might be dealt with 
in another forum. I agree that there should be much closer scrutiny of the suitability of 
data for stock assessment purposes than now currently appears to occur. However, it is 
difficult to imagine a STAR Panel being able to sensibly review a stock assessment 
where the data are prescribed and the use of the data with a particular stock assessment 
model is not subject to review. There are some data which should never be used in a 
stock assessment model, but not all “good” data are appropriate for use in every model. 

 

Summary of findings 
 
Each of the Terms of Reference are considered below.  
 
1. Become familiar with the draft Pacific hake/Whiting stock assessment(s) and 

background materials. 
The background material and draft assessments were provided in a timely manner and the 
documentation was generally to a high standard. However, the documentation on the 
2009 acoustic survey and on the surveys as a time series (e.g., considering issues of 
comparability) was scant. Of recent surveys, only the 2005 survey appears to have been 
documented in any detail, and only in draft form (Fleischer undated). During the meeting 
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we were supplied with additional acoustic documentation: a paper on Humboldt squid 
target strength estimates and a document on acoustic survey protocols.  

 
2. Comment on the quality of data used in the assessment(s) including data collection 

and processing.   
There were three main sources of data available to the assessment models. The catch 
history, commercial catch sampling data (length and age), and acoustic survey data (total 
biomass, length and age, 1977-2009, every three years until 2001, then every two years). 

The protocols for sampling commercial catch were not discussed in detail but I am sure 
that they conform to acceptable practice. Likewise, the trawling and catch sampling 
protocols during the acoustic survey are probably acceptable in terms of sampling for 
species composition and hake length frequencies in support of hake biomass estimation. 
However, it should be noted that trawls are aimed at obtaining a “sample” of fish (ideally 
about 300) from the targeted mark and large catches are avoided (Fleischer undated). It 
appears that many of the trawls are “dips” into the marks, or, at least, are of short 
duration to avoid making large catches. It seems very likely that this approach will lead to 
a domed shaped selectivity with regard to length (i.e., larger fish are under-represented in 
the trawl catches). This could create some problems, but it is a generic issue for most 
acoustic surveys. 

The acoustic survey design is archaic having just a single element of statistical design (a 
random starting position for the first transect), but it is adequate. Ideally, the survey 
would be pre-stratified (rather than post stratified) and there would be a variable amount 
of effort across strata (with more effort in those strata with higher variability in hake 
biomass). However, the proposed move to analyze the data using geo-statistical methods, 
and the fact that the time series has continued for so long with the same design, suggests 
to me that a change in design may not be beneficial (perhaps threatening comparability 
with the recent surveys). 

There are two points in the existing time series which have major quality issues. In 1986, 
the pre- and post-survey calibration results differed by a factor of approximately 1.5. The 
pre-survey calibration was used to produce the biomass index, primarily it seems because 
it gives the lower estimate (no documentation supplied). However, the magnitude of the 
bias associated with this estimate has not been quantified beyond the probable range of 0-
50%. In 2009, the extensive presence of squid in the survey area introduces an unknown 
bias in the biomass index. Again, this has not been quantified in any way other than to 
produce estimates with the best guess at partitioning hake and squid biomass (1.462 mmt) 
and another from marks “confidently” identified as hake (0.87 mmt). 

The production of length frequencies and conditional age-at-length data from the acoustic 
trawl and backscatter data is very problematic. Each transect is assigned a hake length 
frequency from combining the length samples from a number of hauls which have similar 
length frequencies and are geographically related (Chu and Thomas, 2010). The scaled 
length frequencies are then produced by weighting across transects using estimated hake 
numbers on each transect (and age-at-length data are scaled in a similar way). The post-
stratification and the partly subjective method of assigning length distributions to 
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transects is less than ideal. It is probably adequate for producing total hake biomass 
indices (assuming the slope of the length to target strength relationship is actually correct 
– it is assumed to be 20; and the selectivity is not too domed shaped). However, it is 
probably not adequate for producing a reliable overall length frequency (or age-at-length 
data) for the portion of the population vulnerable to the survey trawling in any given year. 
Note, this issue is not the main problem with using the composition data in stock 
assessment runs – it is an additional problem. It is discussed further under TOR 3 below. 

The construction of length frequencies, age frequencies, and conditional age-at-length 
data for the commercial fisheries is not ideal. The only stratification appears to be by 
country and at-sea or shore-based processing within country (Stewart and Hamel, 2010). 
These data need to be analyzed in detail to determine an appropriate stratification to 
produce properly scaled composition data for assessment (e.g., temporal and spatial 
strata, and vessel type/size could all be important). An output of the analysis will be a 
suitable definition of sub-fleets/fisheries – where for each sub-fleet it can be expected 
that the fishery selectivity for each sub-fleet stays relatively constant over time. Sub-
fleets may also have a temporal component to their definition (e.g., the surimi fleet only 
existed for a few years). Catch histories, as well as composition data, need to be prepared 
for each sub-fleet over the period that they existed in the fishery. 

 
3. Evaluate and comment on analytic methodologies. 
The preparation of composition data from the commercial fisheries involves analytic 
methods which have been commented on above. Finer-scale stratification is needed, and 
the scaling needs to be done by number (rather than catch weight) in each step of the 
scaling (currently, it appears that samples are scaled-up by estimated number to 
trawl/landing numbers, but then by catch weight across strata).  

The calculation of biomass indices and composition data from the acoustic surveys has 
also been commented on above in terms of data preparation. There are others issues in 
regard to using the length compositions to calculate the numbers and biomass associated 
with each transect (transects are 10 nautical miles apart; the average densities on each 
transect are assumed to extend 5 nautical miles to each side of the transect – so each 
transect does correspond to an absolute estimate of hake numbers and biomass). The 
average hake backscatter on each transect is converted to density in numbers by dividing 
by the average back-scattering cross section from the length-target strength relationship 
(Traynor, 1996). Biomass is then obtained by multiplying by the mean weight from the 
estimated length-weight relationship (Chu and Thomas, 2010).  

The calculation of mean weight and mean back-scattering cross section (ts) both use the 
length frequency distribution assigned to the transect. Since the trawling is likely to 
under-estimate the proportion of large fish in any hake mark (see discussion in the 
previous section), the estimated numbers in each transect is likely over-estimated 
(because ts is under-estimated), and, to a lesser extent, so is the biomass (the ratio of 
mean weight to mean ts is proportional (~) to length, since weight ~ length3 and ts ~ 
length2). This assumes that the slope of the length-target strength relationship really is 20, 
which is not necessarily a good assumption (see McClatchie et al., 2003 ). In any case, 
the point is that the likely domed shaped selectivity of the trawling confounds, to some 
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extent, the biomass estimates. There is perhaps little point in investigating this further 
until a defensible length-target strength relationship for hake is established. 

A related issue is the combining of length samples across trawls to form a single length 
frequency which is then assigned to various transects. The raw lengths are all weighted 
equally, whether they were obtained from a trawl on a dense and extensive mark or one 
of lower density and extent. The samples are not self weighting, because tow duration 
and the type of tow is changed according to the density of the mark to obtain a “sample” 
(of ideally about 300 fish). This is another generic problem for an acoustic survey with an 
objective to estimate  representative length frequencies from targeted trawling. The 
appropriate weighting of length samples depends on the relative numbers of fish in the 
marks from which they were obtained; and the numbers of fish in a mark can only be 
accurately estimated from a representative length frequency. This confounding will 
apparently be alleviated to some extent by the post-stratification which grouped trawls 
with similar length samples. However, the post-stratification has subjective components 
and only helps if the trawl really is obtaining representative length samples from the 
marks. 

The stock assessment models are constructed from equations describing population 
dynamics and statistical assumptions with regard to the data. The structural and statistical 
assumptions of the models were not presented in any detail. However, the population 
dynamics in both models are based on well established equations. The distributional 
assumptions are tested when the models are fitted to the data – which is perhaps the best 
test of the assumptions. Low-level, technical details of the models have not been 
reviewed due to time constraints. 

 
4. Evaluate model assumptions, estimates, and major sources of uncertainty and provide 

constructive suggestions for improvements if technical deficiencies or additional 
major sources of uncertainty are identified.     

The preliminary base models brought to the meeting by the STAT are discussed first. 
Then the STAR Panels preferred models are considered. 

 

STAT preliminary base models 
The SS3 model had Canadian and US fisheries and was fitted to the acoustic time series 
of biomass indices, the survey length frequencies and conditional age-at-length data, and 
commercial length frequencies and conditional age-at-length. Time-varying selectivity 
was estimated in the commercial fisheries together with time-varying growth. Domed 
selectivities were estimated for both fisheries and the acoustic data, together with 
steepness, a senescent natural mortality (M) for fish older than 14 years, and recruitment 
deviations (see Stewart and Hamel, 2010 for details).  

The TINSS model had simpler population dynamics with just a single fishery and was 
fitted to the acoustic biomass indices and age frequencies, and commercial age 
frequencies. Asymptotic selectivities were assumed for the fishery and the survey. The 
model has primary parameters of FMSY, MSY, and M; steepness and B0 then become 
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derived parameters. Recruitment deviates were estimated together with selectivities and 
nuisance parameters(see Martell, 2010). 

Both models treated the acoustic data inappropriately in a number of respects. First, the 
2009 and 1986 biomass indices were used by both models. Given the data quality issues 
where both indices are known to be biased (but the magnitude of the bias is unknown) 
these indices should not have been used. The approach, taken by the STAT, of giving 
these indices a higher CV than the other indices, which were considered to be unbiased, 
is technically flawed: bias and variance are different concepts. 

Second, as noted by Dr. Mark Maunder in a 2009 review (see Stewart and Hamel, 2010) 
the selectivity associated with the acoustic backscatter and the selectivity associated with 
the survey trawling cannot legitimately be assumed to be the same (as was done in both 
models). Different processes are involved. The trawling can be expected to have a domed 
shaped selectivity: not all young fish are there and older (larger) fish are less likely to be 
caught. The backscatter is more likely to be asymptotic: not all the younger fish are there. 
It could be argued that it is domed to some extent – perhaps the older/larger fish tend to 
be near the bottom, perhaps even in the shadow zone – but the backscatter selectivity 
could be very different from the trawl selectivity. 

Third, the early surveys (1977-1992) covered different depth zones and different latitudes 
to the later surveys. The estimates had been “corrected” by applying “expansion factors” 
(see Helser et al., 2004) and were assumed, in the preliminary models, to be comparable 
to the other indices. However, the dangers of extrapolation are well known; borrowing 
data from other years to correct for potential biomass that was not observed is not 
appropriate. These early surveys, even with “corrections”, cannot be considered 
comparable to the later surveys. The Panel agreed with Dr. Maunder (see Stewart and 
Hamel, 2010) who recommended that the early surveys be put into a separate time series 
(this is a pragmatic decision given that there wasn’t time to do a detailed analysis of 
which surveys were comparable to each other; in some cases the limited northern extent 
may not matter if the fish distribution is concentrated in the south). 

Finally, the composition data from the acoustic survey were obtained by opportunistic 
trawling at the discretion of the voyage leader, targeted on marks, aimed at getting a 
sample of fish, and avoiding large catches (Fleischer, undated). This was done with mid-
water trawl gear (predominately), from two different vessels, and any number of different 
voyage leaders and fishing operators. Sometimes trawls were “dipped” into the marks; 
sometimes they were perhaps targeted under the mark (to catch the fish as they dive); 
sometimes tows were long and sometimes they were short. Sometimes marks were in 
mid-water and sometimes they were on the bottom. Sometimes the tows were over deep 
water, sometimes shallow water. All of these factors can influence the species 
composition and the hake length frequency obtained in a trawl catch. No data were 
presented with regard to the consistency of the methods or in support of the model 
assumption of constant selectivity over time.  

It is very difficult to see how such an approach could lead to a consistent time series of 
composition data. It is very easy to see how it could fail to do so. All that is needed is a 
change in the proportion of tows that target under the mark as opposed to dipping into the 
mark (for many species, larger fish are better at avoiding trawl gear as they dive more 
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strongly). Alternatively, or as well as, a change in the proportion of deep-water or 
shallow-water tows could have an impact. A change in the vertical distribution of the 
marks would also impact on the selectivity (e.g., more marks near the bottom make the 
larger fish easier to catch as fish cannot dive under the bottom). Each survey will have its 
own particular trawling selectivity which will depend on the nature of the marks in that 
year and the decisions made by the voyage leader(s) and the fishing operator(s).  

The commercial catch histories and composition data were treated differently in the two 
models. The SS3 model assumed two fisheries and fitted to length frequencies and 
conditional age-at-length data within each fishery. The TINSS model had just a single 
fishery and only fitted to age frequencies (generated from otolith data independently of 
the length samples; i.e., not length frequencies with an age-length key, but sampling 
directly for age). 

In the TINSS model, a time-invariant asymptotic fishery selectivity was assumed. This is 
a very simple assumption which is undoubtedly violated. However, it may be that this 
simple approach provides a reasonable estimate of a mean selection process which 
enables annual recruitment strengths to be adequately estimated (through the commercial 
age frequencies, conditioned by the other data). 

The SS3 approach was far more complex. Two fisheries were modelled, each with a time 
varying domed-shaped selectivity, together with time-varying growth, and senescence 
natural mortality. The fits to the length frequency data showed very bad residual patterns 
(see Stewart and Hamel, 2010). This is to be expected, despite all of the time-varying 
parameters which were estimated, because the model is essentially age based and does 
not keep track of the length frequency of the population over time.  

Predicted length frequencies are produced mid-year in the years when there are 
observations, assuming that they are normally distributed about a mean length with a 
know CV. In reality, the length samples were obtained throughout the fishing season as 
the fish were growing (i.e., the spread of length at age includes growth as well as natural 
variation). Also, the fishery operates with predominantly length-based selection (which 
will have changed over time as fleet composition changed) which alters the length 
distribution of the population and can give rise to spurious patterns of apparent changes 
in growth (e.g., if larger fish are removed preferentially then samples early in a fisheries 
history show larger mean size at age and later samples show smaller mean size at age 
despite the size at age remaining constant). The growth of fish during the season also 
compromises the use of the conditional age-at-length (because the age-proportions at 
given length can change dramatically during the season for the 3-5 year old fish caught in 
the US fishery).  

The failure of the SS3 model to adequately fit the length frequencies and the technical 
problem with fish growth compromising the conditional age-at-length data suggests that 
it is better to replace these two problematic data sets with the associated age frequencies. 
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STAR Panel preferred models 
For the reasons discussed above, the preliminary base models provided by the STAT 
were not considered acceptable by the STAR Panel. The Panel’s preliminary preferred 
runs specified a number of changes to the input data: 
 

• Remove all acoustic age and length frequency data 
• Remove 1986 and 2009 acoustic biomass estimates 
• Split acoustic time series into two parts (separate qs): 1977-1992, 1995-2007, 

with standard deviations in log space constant within each series: 0.5 and 0.25 
respectively. 

• SS3: Remove length frequencies and conditional age-at-length; replace with 
age frequencies 

 
The Panel was requested to specify a single preferred base model. Since the full Bayesian 
MCMC run with diagnostics was available for the TINSS model and was not for the SS3 
model, the Panel chose the TINSS model. However, if the full Bayesian run for the SS3 
model has satisfactory diagnostics, then it would be equally acceptable. 

A summary of the technical merits and deficiencies of both models is given below: 
 
Technical merits: 
 
Data used in both models: 
 

• The most defensible data set that was available in the timeframe of the review 
 
TINSS: 
 

• A reasonably well-tested model as it has been used for a number of years and has 
been peer reviewed on each occasion. 

• Has the advantage of relative simplicity in terms of population dynamics. 
• Explicitly accounts for observation and process error 
• Integrates major aspects of uncertainty through Bayesian estimation. 

 
SS3: 
 

• Developed using a well tested and documented package 
• Has separate US and Canadian fisheries and associated selectivities 
• Attempts to account for changes in fishery selectivity over time in both fisheries 

 
Technical deficiencies:  
TINSS: 
 

• Some of the technical aspects of the model are not well understood by many stock 
assessment scientists (because it is a relatively unusual model in the stock 
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assessment context); hence the level of peer review it has received may not be as 
in-depth as it could be. 

• Similarly, the suite of suitable model diagnostics is not as well-developed as for a 
“standard” observation error model (such as SS3). 

• The age frequencies may not be properly weighted because of stratification issues 
and the aggregation into a single fishery. 

• There is no mechanism to compensate for possible changes in fishery selectivity. 
• The model does not have informed priors for the acoustic qs which limits our 

ability to judge the plausibility of the estimated size of the stock 
 
SS3: 
 

• The model may be over-parameterized due to the extensive blocking structure 
which attempts to compensate for possible changes in fishery selectivities. 

• Some of the supposedly un-informative priors on selectivity parameters may 
actually be highly informative 

• The age frequencies may not be properly weighted because of stratification issues. 
• The model reviewed by the Panel does not integrate uncertainty through Bayesian 

estimation (the Bayesian run was not available to the Panel before the finalization 
of the review due to time constraints). 

• The model does not have informed priors for the acoustic qs which limits our 
ability to judge the plausibility of the estimated size of the stock 

 
Estimates 
 
Point estimates of 2010 depletion, 2010 projected OY, the acoustic qs, steepness (h), and 
natural mortality (M) for the Panel’s preferred model runs are given below with the 
STAT’s preliminary SS3 base model (SS3 update). The preferred base-model point 
estimates are the TINSS median (from a full Bayesian MCMC run); the modes of the 
posterior distribution (MPD) are given for comparison with the SS3 runs. 
 

 

A great deal of care is needed in interpreting this table. The OYs for the TINSS run are 
based on FMSY, but the SS3 runs use F40%. If OY was estimated based on F40% in the 
TINSS run, the estimates would be much higher; F40% is a very aggressive policy in the 

0.273 

0.538 

0.454/0.467 

220,000 

29% 

MPD 

TINSS 

0.23/0.62 0.23 0.286 M 

0.88 0.86 0.519 h 

0.94 0.59/0.68 0.39 qs 

225,000 235,000 339,000 2010 OY mt 

31% 32% 37% 2010 Depletion 

MPD MPD Median Metric 

SS3 (update) 
 

SS3 TINSS  
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TINSS parameter space and is not a good proxy for FMSY. Also, the acoustic qs are not 
comparable between the SS3 update run (being the STAT team’s preliminary SS3 base 
model) and the other runs. The update-run has a domed selectivity for the acoustic survey 
whereas the other runs assume 50% selection at age 2 and 100% selection at ages 3 and 
older. A single q is given for the TINSS median; there are actually two qs but they were 
not reported – but are probably very similar. The second M for the update run is for 
senescence. 

The relatively tight range of the point estimates across the runs in the table hides the large 
degree of uncertainty in the assessment. The Panel requested sensitivity runs for both 
models (MPD for SS3 and MCMC for TINSS). For SS3, the dimension of uncertainty 
explored was a combination of values of M and domed versus asymptotic fishery-
selectivity. The range of estimated 2010 depletion for these MPD sensitivity runs was 15-
42%. For the TINSS model, the dimension of uncertainty explored was alternative priors 
on FMSY and MSY, which had little effect on estimated 2010 depletion but gave a range on 
OY of 250,000-400,000 t (for the medians of the posteriors). In the base TINSS model 
the 95% credibility intervals on 2010 depletion and was 13-79%. 

 
Unresolved problems and major uncertainties 
 
The main problems are the lack of information in the data – this is a data rich, yet 
information poor, stock assessment. 
 

• It is not clear how best to assess this stock, either in terms of the appropriate level 
of model complexity, or in terms of the level of data aggregation (but, this is a 
generic problem for many stock assessments). 

• The available input data are inadequate to provide a precise assessment of stock 
status. The scale of the stock, in absolute terms, is very poorly determined, as is 
the level of 2010 depletion. 

• The stratification and scaling of the age samples may be inappropriate. 
• The split of the acoustic surveys into two time series may need revision in terms 

of which years belong in which series (or if more than two series are needed). 
 
5. Determine whether the science reviewed is considered to be the best scientific 

information available. 
The Panel’s preferred base models use a defensible data set and model assumptions and 
hence, I believe, constitute the best scientific information available on which to base 
management decisions. The Panel chose the TINSS model because the full Bayesian run 
was available and was reviewed. However, if the diagnostics for the SS3 full Bayesian 
model are adequate then that run is equally acceptable. 

 
6. Provide specific suggestions for future improvement in any relevant aspects of data 

collection and treatment, modeling approaches and technical issues.   
This is covered under “Conclusions and Recommendations” below 
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7. Provide a brief description on panel review proceedings highlighting pertinent 

discussions, issues, effectiveness, and recommendations 
This was covered under “Review Activities” above. 

 
Discussion 
 
Data and information 
It is critically important in statistics and stock assessment to understand the distinction 
between data and information. The information content of a data set is not easily 
measured unless the data are obtained from simple random sampling (e.g., n independent 
and identically distributed random variables). In a fisheries stock assessment, data sets 
consist of a number of time series, obtained from complex sampling schemes. They are 
fitted by models which make numerous assumptions with regard to population dynamics 
and the structural and statistical relationship of the data to the model population. The 
apparent information content of data, as measured by model outputs, must be interpreted 
cautiously, as the information content is conditional on the model assumptions. Be very 
wary of statements such as, “the data tell us …”. The data will generally tell us little until 
we make certain structural assumptions; change the structural assumptions and the data 
may tell us a different story. 

The approach, adopted by some stock assessment scientists, whereby all available data 
are fitted in the model is based on a belief that “more data gives more information”. This 
is clearly not the case when some of the data are badly biased, or cannot be adequately 
fitted by the model, or if contradictory data are used (e.g., Schnute and Hilborn, 1993). 

The question that should be asked when deciding which data to use in a stock assessment 
model is whether the inclusion of the data will provide a “better stock assessment”. That 
is, will it provide more accurate estimates that will help managers make better decisions.  
 
Acoustic data 
The acoustic surveys span more than 30 years and have consumed a large amount of 
resources over that time. Therefore, people are very keen that the most be made of the 
available data. Unfortunately, it is not the case that the information content of data is 
directly related to the quantity of data or the cost of collecting it. The extensive trawling 
that was performed during the acoustic surveys was necessary for target identification 
and to provide length frequencies of hake for biomass estimation. The trawling effort was 
not wasted. However, the trawl data are not adequate to provide a quantitative time series 
of composition data suitable for use in a stock assessment model which assumes time-
invariant selectivity. The issue for stock assessment is that the changes in selectivity from 
year to year cannot be adequately modelled with the existing data. It may be, that with 
sufficient analysis of the nature of the trawling that occurred in each survey, that a 
method for estimating annual survey selectivity could be developed. However, with 
annual changes in selectivity, the information content of the data is weakened. It is 
probably better to let the recruitment-strength signals, in the stock assessment models, be 
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driven by the commercial catch data (where there is a much better chance of modelling 
changes in selectivity), rather than be contaminated by dubious signals from the acoustic 
composition data. 
This Panel was the first to exclude the acoustic composition data from base model runs. 
However, there has been increasing concern about these data from recent STAR Panels: 
 

2008 STAR Panel report: “It was disconcerting to learn that the acoustic survey 
biomass estimates are based on very sparse sampling to establish the species, size 
and age composition of the acoustic signs. While it is accepted that this is typical 
of acoustic surveys, it would have been reassuring to have been shown some 
evidence that a single short tow from a long acoustic transect provides a reliable 
and unbiased estimate of the species, size, and age composition of identified fish 
aggregations.” 
2009 STAR Panel: “There is concern that some of the input data may be biased. 
The STAR Panelists suspect, in particular, that the acoustic survey age- and 
length-compositions may be biased because of a tendency for biological sampling 
to occur disproportionately on dense aggregations of fish that may not be 
representative. The raw acoustic survey data need to be analyzed to allow 
verification that an appropriate stratification was applied. Additionally, there need 
to be explicit rules regarding how the age and length data are collected in the 
survey and an explicit recounting of the rules that applied in past surveys. The 
methods for combining length samples into strata needs further review. A post-
stratification scheme that creates more homogeneous strata by pooling tows with 
catches of similar length structure is not justified. This procedure could bias the 
estimates of length compositions applied to the acoustic survey tracks, and grossly 
overestimate the precision in estimated length compositions. ” 

 
The acoustic team responded to the criticisms of the 2009 Panel in Stewart and Hamel 
(2010). I was not convinced by their response which included the unlikely statement: 
“While the biological sampling is not completely random, the trawls tend to occur at 
points of the most density, and the trawls are thus representative of about 99% of the 
hake observed by the acoustic survey.”  
 
Commercial length frequencies and conditional age-at length 
The approach used in the STAT’s preliminary SS3 base model was to fit as much data as 
possible in a disaggregated form (albeit, not disaggregated by sex – they are proposing to 
do that next year). This is a reasonable approach if the data are carefully prepared and the 
model is structured so that it could be expected to fit the data. Unfortunately, the data 
were not carefully analysed or appropriately stratified and scaled. Also, the fish were 
growing through the fishing season, so that mid-year predictions of length frequencies 
and age-at-length could not really be expected to fit the data (which, in reality, includes 
growth). Finally, the fisheries have predominately length-based selection processes and 
the model does not track the length distribution of the population (so, again, it was 
unlikely that the length frequencies would be well fitted). Indeed, the length frequencies 
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were very badly fitted as evidenced by the residual patterns, despite the use of time-
varying growth and selectivity (see Stewart and Hamel, 2010).  
The bad lack of fit shows that the model assumptions were not satisfied and suggests that 
it is unwise to use the model to provide stock assessment advice. 
In the Panel’s recommended SS3 base model, the length frequencies and age-at-length 
data were replaced with age frequencies obtained directly from otolith samples (avoiding 
the growth issue). The subsequent fits to the model data were reasonable, although the 
SS3 model was over-parameterized since the time-varying selectivity blocking structure 
had not been revisited. 
 
Burden of proof 
This review has considered technical aspects of data preparation and model interpretation 
of data. It is shown that there are technical deficiencies with model interpretation of the 
data that were used in the STAT’s preliminary base models. These data were removed in 
the STAR Panel’s preferred models. It is not possible, given the time limits on this 
review, to show conclusively that the STAR Panel’s preferred models constitute better 
stock assessments. However, there is no doubt that they are technically more defensible. 
Some may argue that too much data were removed. However, I suggest that quantity is 
no substitute for quality and that it is for the proponents of “more data always gives more 
information” to demonstrate that such an approach delivers a better stock assessment in 
this case. 
 
Critique of the NMFS review process 
The STAR process used for the hake review was very similar to other STAR meetings 
that I have participated in as a CIE reviewer. As is often the case, the STAT’s preliminary 
base models were found to be technically deficient because of data issues or model 
assumptions. The Panel typically spends much of the meeting constructing acceptable 
runs rather than reviewing the runs that were offered by the STAT, or, reviewing the 
technical details of the model equations. This meeting was no exception.  
However, it has been my experience that this process does lead to much improved stock 
assessments. Also, the critically intensive process does provide a spur for incremental 
improvements in analytical and stock assessment methods. 
 
Conclusions and Recommendations 
 
The preliminary base models offered by the STAT were not acceptable because of 
serious data issues. To rectify this it was necessary to remove data which could not be 
reliably interpreted by the stock assessment models. Once this was done, two defensible 
base models were available. However, only the TINSS model was able to deliver a full 
Bayesian MCMC run within the time frame of the review. For this reason, the Panel 
chose the TINSS model as the preferred base run. It provides a very uncertain assessment 
of stock status, but, I believe, it constitutes the best science that was available within the 
timeframe of the review.  
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There is a lot that can be done to improve future stock assessments. With regard to the 
acoustic surveys, the relatively simple exercise of constructing an informed prior for the q 
associated with recent surveys (1995-2007) will reduce the uncertainty of stock 
assessment estimates. A similar recommendation was made by the 2004 STAR Panel and 
subsequent panels. It is lamentable that there has been no progress reported on this as yet. 
Likewise, progress on estimating hake target strength has been very limited with the 
unreliable estimate of Traynor (1996) still being used. The acoustic indices provide the 
only direct abundance data, but they currently contain very little information because of 
uncertainty with regard to hake target strength and because the available ancillary 
information on the acoustic q(s) is not being used in the assessment (through properly 
constructed informed priors).  

I support the recommendations from the STAR Panel report, which are substantively the 
same as those below: 
 

• A detailed spatial and temporal analysis of catch, effort, length, and age data by 
sex, going as far back as possible, and split by fleet, and vessel type, is needed to 
help understand the commercial data which go into the stock assessment models. 
In particular, this would enable, (i) defensible length and age frequencies to be 
constructed by fleet (not just shore-based and at-sea within country), which in 
turn may enable the modeling of the fisheries data with constant selectivities over 
time within fleet (or, at least, lead to a reduction in the need for time-varying 
selectivities); and (ii) abundance indices (i.e. one or more fleet-based CPUE 
indices) to be explored to provide an alternative (or an addition) to the acoustic 
survey biomass (should the squid remain in the region and continue to make 
survey-based hake biomass unreliable;  also, having alternative or additional 
indices would strengthen the ability of the modelers to adequately assess the hake 
stock). 

• Analysis from all data sources (commercial and acoustic survey) aimed at 
understanding the spatial, vertical, and temporal patterns of hake distribution (by 
length, age, and sex). 

• Fund research into the appropriateness of attempting to produce biomass 
estimates at length, age, and sex, from acoustic surveys of semi-demersal species 
such as hake and pollock, including in the presence of possible confounding 
species such as Humboldt squid and lingcod. Once the work has been done (by 
statistician(s) with practical fisheries experience, in conjunction with 
acousticians) convene a workshop to discuss and review the findings. Ideally this 
should also address the issue of adequately sampling to ground-truth the acoustic 
estimates, including, for example, duration of trawl sampling, using a commercial 
trawler to sample, using another (additional) gear type to sample. 

• Place a very high priority on obtaining a defensible length to target strength 
relationship for hake. 

• Place a high priority on obtaining a defensible length to target strength 
relationship for Humboldt squid and assessing available techniques to acoustically 
distinguish between hake and squid biomass in the field. 
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• Construct informed priors for the acoustic qs associated with the existing time 
series (this will ensure that future model runs stay in sensible space, or 
alternatively, that the estimates will be a revealing diagnostic). 

• Provide an option in SS3 to disable or severely limit the penalty on recruitment 
deviations while maintaining internal consistency in the definition of B0. 
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collection and processing.   

3. Evaluate and comment on analytic methodologies. 

4. Evaluate model assumptions, estimates, and major sources of uncertainty and 
provide constructive suggestions for improvements if technical deficiencies or 
additional major sources of uncertainty are identified.      

5. Determine whether the science reviewed is considered to be the best scientific 
information available. 

6. Provide specific suggestions for future improvement in any relevant aspects of 
data collection and treatment, modeling approaches and technical issues.   

7. Provide a brief description on panel review proceedings highlighting pertinent 
discussions, issues, effectiveness, and recommendations 

 

Note – CIE reviewers typically address scientific subjects, hence ToRs usually do not 
involve CIE reviewers with regulatory and management issues unless this expertise is 
specifically requested in the SoW. 
The NMFS Project Contact will provide the Terms of Reference by 6 January 2010. 
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Annex 3:  Tentative Agenda 

 

Joint US-Canada Technical Review Panel for the Pacific Hake / Whiting Stock 
Assessment 

February 8-10, 2010 
Hotel Decca 

4507 Brooklyn Avenue NE 
Seattle, WA 98105  

 
Monday, February 8, 2010 
 9:00 a.m. Welcome and Introductions (Stacey Miller or Jim Hastie, NMFS). 

Review the Status of the Pacific hake / Whiting Treaty                     
 9:15 a.m.  Review the Meeting Agenda (Panel Chair, SSC rep.). 

Review Terms of Reference for Assessments and Review Meeting 
Assignment of reporting duties  

 9:45 a.m. Data Presentations 
- Overview of the 2009 Hake/Whiting Fisheries 

o Canadian Waters (Chris Grandin, DFO) 
o U.S. Waters (Ian Stewart, NMFS)  

10:15 a.m. Coffee Break 

10: 45 a.m. Data Presentations Continued 

 -  Acoustic Survey:   Design and Analysis (NMFS)  

12:00 p.m. Lunch (on your own) 

 1:00 p.m.  Data Presentations Continued 

 -  Acoustic Survey:  2009 Results (NMFS) 

  2:00 p.m. Data Presentations Continued  

 -  Acoustic Survey:  On-going Analyses (NMFS) 

 3:00 p.m. Coffee Break 

 3:30 p.m. Overview of the Data Sources for the 2010 Assessment (Ian Stewart and 
Owen Hamel, NMFS) 

 5:30 p.m. Adjourn for the day.   
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Joint US-Canada Technical Review Panel for the Pacific Hake / Whiting Stock 

Assessment 
February 8-10, 2010 

Hotel Decca 
4507 Brooklyn Avenue NE 

Seattle, WA 98105  
 
Tuesday, February 9, 2010 
9:00 a.m. STAT Model Presentations 

- Stock Synthesis Model Description and Results (Owen Hamel and Ian 
Stewart, NMFS) 

- TINSS  Model Description and Results (Steve Martell, UBC) 
 
12:00 p.m. Lunch On Your Own 
 
 1:00 p.m. Q&A session with the STATs  

- Panel develops list of model runs / analyses for the STAT(s).  
 
 5:30 p.m. Adjourn for day. 
 
Wednesday, February 10, 2010 
  9:00 a.m. STAT presentation(s) of requested model runs/analyses. 
 
 10:00 a.m. Panel Discussion  

- Finalize base case model results, discuss structure of decision table 
and reporting of uncertainty 

 
12:00 p.m. Lunch On Your Own. 
 
 1:00 p.m.  Panel Drafts STAR Report. 

- Agree to process for completing final STAR report by Council 
Briefing Book deadline (Feb. 17th for mailed BB). 

  
5:30 p.m. Review Panel Adjourn. 
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Appendix 3:  Panel membership and STAR meeting participants 
 
Review Panel Members:  

Vidar Wespestad (Chair), SSC representative  
Geoff Tingley, Center for Independent Experts 
Patrick Cordue, Center for Independent Experts  
Tom Carruthers, University of British Columbia 

 
Stock Assessment Team (STAT) Members Present:  

Ian Stewart, Northwest Fisheries Science Center 
Owen Hamel, Northwest Fisheries Science Center 
Steve Martell, University of British Columbia 

 
Advisors: 

Jason Cope, GMT representative  
Tom Libby, GAP representative 
Robyn Forrest, Department of Fisheries and Oceans, British Columbia 
Chris Grandin, Department of Fisheries and Oceans, British Columbia 
Greg Workman, Department of Fisheries and Oceans, British Columbia 
John DeVore, PFMC representative  

 
 

 


