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MEMORANDUM
DATE: August 2, 2011
TO: Groundfish Oversight Committee
Science and Statistical Committee
FROM: Groundfish Augmented Plan Development Team (APDT)

SUBJECT: FY 2012 -2014 Acceptable Biological Catches (ABCs)
Introduction

1. This memorandum provides an overview of the APDT’s development of methods to
determine ABCs for Northeast Multispecies stocks for the FY 2012 — 2014. Additional
details are provided in the attachments. The analyses described were reviewed by the
APDT during conference calls identified in attachment (a).

2. The analyses performed by the APDT are intended to aid in the setting of groundfish
ABCs for the period FY 2012 — 2014. For most groundfish stocks®, assessments have not
been updated since the GARM 11 assessments completed in 2008 (terminal year of
2007). For those stocks with an analytic assessment, the APDT was tasked by the
Council’s Executive Committee to compare projections based on the last assessment to
available survey data to determine if stock conditions differ from the projections. This
was to evaluate whether the ABCs from those projections were appropriate catch levels.

3. The APDT briefed the SSC on its planned approach at the June, 2011 SSC meeting. In
broad terms, the initial process involved two steps: first, evaluate whether the resource
surveys are a reliable indicator of stock size, and second, evaluate whether projections
perform reliably for the period necessary to set the ABCs — that is, five to seven years.

1 Attachment (b) lists the groundfish stocks and identifies the date of the most recent assessment for each
stock. This table also provides information on stock status and recent ABCs and catches.
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The APDT reported in June that a regression of survey index on stock size did not
provide a reliable predictor of future stock size. The SSC agreed with this conclusion and
recommended against pursuing this concept. Nevertheless, there was interest in additional
examinations to see if there was useful information in the surveys. The SSC also agreed
in concept with the APDT’s planned approach for investigating the performance of mid-
term projections. The SSC provided suggestions to the APDT for additional analytic
work (attachment (c)). The SSC also recommended the APDT pursue alternatives to the
projections should they be determined to be unreliable, and forwarded a specific
recommendation for an adjustment to ABCs based on trends in the survey (attachment
(d), reflecting further APDT development of the proposed approach).

4. As described below, the APDT concluded that ABCs based on mid-term projections
(5-7 years) are unreliable and may not achieve mortality objectives. These ABCs tend to
be biased high. Several adjustments to projection assumptions were explored to
determine if they would improve the performance of the projections but none resulted in
significant improvements. The proposed survey-based adjustment to the ABCs was also
examined; the APDT does not believe the survey-adjustment method performs well for
all stocks and recommends it not be used. The APDT suggests two alternative approaches
for setting ABCs that are a combination of a model and data-based approach.

Projection Analyses

5. The performance of projections for ten stocks was examined through simulations. For
this exercise, GARM Il1 estimates of stock size and fishing mortality were considered
“the truth.” Using GARM Il data and model formulation, the assessment was run for a
series of terminal years T (2000 through 2006), and each model was bootstrapped 1,000
times. Based on each terminal year, projections were performed inputting actual catch
and using GARM 111 assumptions? to get estimates of stock size and fishing mortality for
each year from T+1 through 2007. These estimates of stock size and fishing mortality
based on actual catch were then compared to the true GARM Il1 estimates to determine
the relative difference. This process was repeated for all bootstrap iterations to get a
distribution of results.

6. After the initial runs were performed, adjustments to projection conditions were
examined to determine if they would improve projection performance. This approach
attempted to identify which factors were responsible for the differences between
projected and “true”/realized values. The approach used was to substitute the “true” value
(the value from GARM I11) for an assumption before re-running the analysis. Five
adjustments were made, for a total of six versions of the analyses (see Table 1):

2. As an example, if GARM Il projection inputs assumed weights-at-age were the most recent five year
average, the projection used the most recent five years up to the terminal year of the assessment, not the
GARM Il weights (which were for a later period).



a. No true values used: GARM I1I assumptions, actual catches input into
projection. (This is the way projections are typically performed).

b. All true values used: true weights, selectivity, maturity, numbers at age (NAA)
in year T+1, true recruitment, true F (rather than catch). (This tests the
performance of the projection model/software).

c. True recruitment, true catch, all other assumptions match GARM l1l. (This tests
whether the recruitment assumption drives differences between the projected and
true values).

d. True NAA in year T+1, actual catches, all other assumptions match GARM lI1.
(This tests whether the estimate of NAA drives differences between the projected
and true values).

e. All true projected values except true NAA in year T+1, true F
f. All true projected values except true NAA in year T+1, actual catches

Table 1 — Projection analyses scenarios

true true true true true true | observed

wgts maturity | selectivity | NAA(T+1) | recruitment | F catch
no.true N N N N N N Y
all.true Y Y Y Y Y Y N
true.recr N N N N Y N Y
true.N N N N Y N N Y
all.true.not.N Y Y Y N Y Y N
all.true.not.N.not.F Y Y Y N Y N Y

7. The results of the analyses are summarized for each stock in an attached spreadsheet
(see attachment (e)). The differences between projected and true stock size and fishing
mortality were small when all true values were used, confirming that the projection
calculations are correct.

a. When GARM Il1 assumptions are used (the no.true scenario), the projection
does not perform well for most stocks beyond one or two years. Across all stocks,
the average of the median deviation for SSB in years 5-7 of the projection is an
over-estimate of 162%; deviations of over 100% occur for six of the ten stocks.

b. Using true recruitment marginally improved performance of the projections
compared to the GARM Il assumptions. In some cases this changed the direction
of the deviation in years 5 -7, and it reduced the largest deviation observed. The
average of the median deviations in years 5 — 7 remained over 100%.




c. Using the true numbers at age (NAA) in year N+1 seemed to make the most
difference in the performance of the projection, particularly in years 1 — 3. There
was some improvement in years 5 — 7 as well, with the average of the median
deviations reduced to 77 percent.

8. After reviewing theses results, the APDT considered whether adjusting the NAA in
year T+1 was an appropriate way to modify the projection assumptions in order to
improve their performance. This would require a way to accurately determine what the
adjustment should be. The APDT was unable to identify how this could be done. As an
alternative, the analyses were rerun using various fixed levels (10%/20%/30%/40%) of an
adjustment applied across all ages. Results are in attachment (f). No single value could be
indentified that worked for all stocks. One difficulty with examining this approach was
that in some cases the reduction in NAA was large enough that the realized catches were
infeasible — they were larger than the stock size.

9. Next the APDT investigated whether an ABC adjustment factor could be developed
from an examination of the past performance of the projections in the simulation model.
For each stock and assessment terminal year, a projection was performed that input the
actual catch in the first four years of the projection and the GARM l1I true F in the
subsequent years. This gives a projected catch at the realized F, which was compared to
the realized catches. The actual catches exceeded the projected catches at the realized F
for all stocks except GB cod. The average difference ranged from -1 percent (GB cod) to
794 percent (SNE/MA yellowtail flounder). Results are summarized in attachment (g).

Survey Analyses

10. At is June meeting the SSC recommended the APDT consider a survey-based
approach to adjusting ABCs should projections prove unreliable (primarily due to the
time elapsed between the terminal year of the assessment and the years for the catch
projections). The underlying concept is that the trend in the surveys is used to adjust the
2011 ABC and that value is used as the ABC for 2012 — 2014. A detailed description of
the approach is provided in attachment (d). Note that the approach uses two different
formulas based on whether a stock is in a rebuilding program or not. If a stock is not in a
rebuilding program, the first formula adjusts the ABC based on the change in the surveys.
If the stock is in a rebuilding program, the ABC is adjusted by the difference between the
average annual change in the surveys and the projected average annual change in the
ABC over a similar period.

11. Three different analytic approaches were used. The first was an extension of the
simulation model used to analyze projections and was used to examine the first
adjustment formula in the survey based approach. Each stock/year model was used to



project forward for four years. The change in the surveys over a three-year period was
determined, and the resulting ‘slope’ was used to adjust the catches in the remaining
years of the horizon. For all stocks except SNE/MA winter flounder and SNE/MA
yellowtail flounder the adjustment was positive, would have increased catches, and
would have exacerbated increased fishing mortality. The results will be described in a
presentation that will be provided to the SSC.

12. The next two approaches compared the changes in the surveys to the changes in the
biomass, and are described in attachment (h). The first analysis compared the change in
the survey between three years to the changes in biomass between the same three years.
This examined whether survey trends are similar to biomass trends, and looked for
agreement between the direction and magnitude of the trends. For about half the stocks,
the number of times the direction of the change in the survey matched the matched the
direction of the change in biomass was statistically significant. The magnitude of the
differences between the two changes varied by stock. The second approach examined the
change in the survey and the change in the biomass in a way more similar to the proposed
survey adjustment method. The change in the survey (for example, between years 2007
and 2010) is used to adjust the ABC in subsequent years (for example, between 2011 and
2014). So in this analysis the change in the survey over a three-year period was compared
to the change in biomass in the following period. The results were slightly better than the
first analysis. For just over half the stocks the number of times the direction of the change
in the survey matched the matched the direction of the change in biomass was statistically
significant. The magnitude of the differences still varied among the stocks but seemed to
be slightly reduced.

Discussion/Recommendations

13. Because of the results of the analyses, the APDT reached the following conclusions
about both the model-based use of projections to set ABCs and the proposed use of the
change in surveys to modify ABCs.

a. Itis not appropriate to use medium-term projections to set the groundfish
ABCs for FY 2012 — FY 2014. If they are used, it is likely that the ABCs will
be set too high and mortality targets will be exceeded.

b. In the time available the APDT could not identify changes to the projection
assumptions that would consistently improved the performance of the
projections. The adjustment most likely to improve the projections would be
to adjust the NAA in year T+1, but no method could be developed and tested
to determine the magnitude of such an adjustment.

c. The proposed survey-based adjustment assumes the 2011 ABC is accurate.
The analyses showed that for many stocks the survey did not correctly predict
the direction of the change in biomass (and resulting adjustment to the ABC).



This method also appears sensitive to the methods used to calculate the
change in surveys (i.e. time period for averaging the surveys, etc.). For this
reason the proposed survey based method is not recommended for use.

14. The APDT developed two alternative ad hoc approaches for setting ABCs.

a. Use the calculated FY 2012 ABC for FY 2012 — 2014 (without rerunning the
projection with actual catches for the period 2008 — 2010). This ABC is a five
year projection from the terminal year for stocks assessed in GARM II1.
While the projection analyses suggest there is considerable uncertainty
whether this ABC would be accurate, recent catches have been less than the
ABCs for most stocks and many survey indices are increasing. This suggests
that using the 2012 ABC for the next three years may be a reasonable
compromise between updating the projections with recent catches (which
would lead to increased ABCs) and other ad hoc approaches.

b. Use a combined projection and survey based approach. Determine the change
in the survey from 2007 to 2010. This would be calculated as the difference
between the three year average of 2005/2006/2007 and comparing it to the
three year average of 2008/2009/2010.

1) If the change is positive, use the maximum of the FY 2010 or the FY
2012 ABC (without rerunning the projection with updated catches) for
FY 2012 - 2014.

2) If the change is negative, use the minimum of the FY 2010 or the FY
2012 ABC for FY 2012 — 2014.

3) As an alternative if the change is negative, use the minimum of the CY
2010 catch, FY 2010 ABC, or FY 2012 ABC as the ABC for FY 2012
—-2014.

4) In all cases, consider available additional information to determine if a
deviation from this approach is needed. An example would be to
consider the TRAC assessments for EGB cod and haddock, which
provide information on part of these stocks.

15. Whichever ABC approach is adopted, overfishing limits (OFLs) that correspond to
the ABC will be used. If 2010 catch is used as a result of adopting paragraph 14.b(3), the
OFL for the lowest ABC will be used.

16. An ad hoc approach the SSC may consider using is some percentage of recent
realized catches. The APDT cautions that recent regulatory and market conditions may
have influenced recent catches and as a result such an approach may unnecessarily
constrain the industry.



Other Stocks

16. Pollock was assessed in 2010; ABCs were set for FY 2011 — 2014 and do not need to
be adjusted.

17. The three winter flounder stocks were assessed in 2011 (summary document
attached).

a. GB winter flounder uses an analytic assessment, ABCs will be set using short-
term projections and the default ABC control rules.

b. SNEMA winter flounder uses an analytic assessment. The stock is overfished
and cannot rebuild by the end of the rebuilding period (2014). This is the same
condition observed in 2009. ABCs for 2010 — 2011 were based on an
assumption about unavoidable fishing mortality. The APDT will develop
ABCs using short-term projections and a similar rationale.

c. The GOM winter flounder assessment relies on a swept-area biomass
estimate, similar to an approach presented to the SSC last fall. There is no
biomass target determined by the June 2011 assessment, but there is an
overfishing definition. The APDT will use this information to develop ABCs
for this stock.

18. GB yellowtail flounder was assessed by the Transboundary Resource Assessment
Committee (TRAC) in 2011. The stock is overfished and cannot rebuild by 2016, the
ending date of the rebuilding program. The Council will develop a revised rebuilding
program as authorized by passage of the International Fishery Agreement Clarification
Act. The Transboundery Management Guidance Committee will meet in early September
to develop a catch recommendation. Subsequent to this meeting, the SSC will make an
ABC recommendation that is binding on the U.S.

19. Ocean pout and the two windowpane flounder stocks are assessed using index-based
assessments. Under FW 44 the FY 2010 — 2011 ABCs were set by applying 75 percent of
the FMSY proxy to the most recent estimate of stock size. A similar approach will be
followed.

20. Atlantic wolffish ABC will be set as 75 percent of FMSY applied to the most recent
estimate of exploitable biomass. This will likely be the same ABC as set for FY 2010 and
2011 as the biomass estimate has not been updated.



Attachments

a. Conference call dates and participation

. Northeast multispecies stock status, assessment dates, and recent catches sand
ABCs

c. June, 2011 SSC recommendations for developing methods to set multispecies
ABCs for FY 2012 — 2014 (Council staff notes)

d. Survey-based adjustment method
e. Summary tables of projection performance analyses

f.  Summary of performance of projections after modifying numbers at age in year
T+1 by various fixed factors

g. Differences between realized catches and projected catches at the realized fishing
mortality rate

h. Analysis of survey based adjustment approach
i. Background information: charts of multispecies survey trends



Attachment (a)
Groundfish APDT Conference Call Participation

Table 2 - APDT conference call participation

Name Organization | July 6,2011 | July 13, 2011 July 28. 2011
Tom Nies NEFMC X X X
Anne Hawkins NEFMC X X X
Tom Warren NERO X X X
Sara Heil NERO X X
Doug Christel NERO X
Melissa Vasquez NERO X
Dan Caless NERO
Chris Legault NEFSC X X
Liz Brooks NEFSC X X X
Michael Palmer NEFSC X X
Jessica Blaylock NEFSC X X X
Paul Nitschke NEFSC X X
Chad Demarest NEFSC X X
Steve Correia MA DMF X X X
Kohl Kanwit ME DMR X X
Steve Cadrin UMASSD X X
Sally Roman UMASSD X X
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Table 3 — Overview of groundfish stock status, recent ABCs, and recent catches

Attachment (b)

Status (terminal year)

ABC (mt) (FY)

Total Catch (CY)

Stock Terminal Year  Overfished? Overfishing? 2010 2011 2012 2008 2009 2010
GOM Coaod 2007 N Y 8,530 9,012 9,018 7,606 8,652 8,968
GB Cod 2007 Y Y 3,800 4,766 5,364 5,243 4,711 3,874
GOM Haddock 2007 N N 1,265 1,206 1,013 1,166 1,045 627*
GB Haddock 2007 N N 44,903 34,244 29,016 6,207 5,477 9300
Redfish 2007 N N 7,586 8,356 9,224 1,373 1,667 1,852
Pollock 2009 N N 19,800 16,900 15,400
White Hake 2007 Y Y 2,832 3,295 3,638 1,911 2,375 2,219
CC/GOM YTF 2007 Y Y 863 1,041 1,159
GB YTF 2010 Y Y 1,200 1,099 1,222
SNE/MA YTF 2007 Y Y 493 687 1,003
GOM Winter FI 2010 ? N 238 238 238
GB Winter FI 2010 N N 2,052 2,224 2,543
SNE/MA Winter FI 2010 Y N 644 897 1,198
Witch Fl 2007 Y Y 944 1,369 1,639 1,071 1,060 849
Plaice 2007 N N 3,156 3,444 3,632 1,358 1,773 1,777
N. Window FI 2007 Y Y 169 169 169 378 440 236
S. Window FI 2007 N Y 237 237 237 328 477 564
Pout 2007 Y N 271 271 271 127 168 127
Halibut 2007 Y N 71 78 85 96 123 62
Wolffish 2007 Y ? 83 83 83

All catch data are preliminary. Greyed-out values are currently being updated but should be similar to actual values
* This number does not include recreational catch
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Attachment (c)
June. 2011 SSC Recommendations for Multispecies ABC Process Analyses
(prepared from Council staff notes)

Regression analyses: The survey/biomass regressions were discussed at length. There
were some concerns expressed about using linear regression when the two variables are
not truly independent (at least in the opinion of some at the meeting). Rather than try to
report the entire discussion, the final take home points seemed to be:

a. The regression analysis - at least as done to date - does not appear to hold any
promise for developing an accurate predictor of stock size. The SSC sees little
utility in pursuing this. Prior to reaching this conclusion there were some
suggestions on how to modify the analyses but I’m assuming that this is
unnecessary given their final comment that they saw little reason to pursue this.

b. There may be useful information that can be gleaned from the survey. The SSC
suggested a number of ideas; I’m not sure how many of these are feasible but
will list as many as | was able to write down.

i. Develop a recruitment index from the surveys for each stock. If recent
survey age data is available use that for recent years (for example, it may
be available for GB haddock, GB cod, and GB YTF since these stocks
are assessed at TRAC each year). Since recent age data may not be
available in all cases, use length as the basis estimating age and get an
index. If recruit indices are too variable consider combining young ages.

ii. Examine survey age distribution and compare it to projected age
distribution.
iii. Examine survey and see if there are indications of strong (or weak) year
classes that might influence catch advice.
iv. Examine survey trends (i.e. similar to approach suggested by Steve
Cadrin and Steve Correia)
Projections: Continue projection work and attempt to identify causes for deviations from
realized stock size.

a. Insert realized recruitment into projections and see how they perform.

b. Continue with plans to investigate effects of recruitment, WAA, selectivity, etc.
on projection accuracy.

c. Use additional survey analyses (see above) to help guide projections.

Other ideas: Should the determination be made that the projections are not reliable and
should not be used for catch advice, a few ideas were suggested at the meeting:

a. Adjust ABC based on relative changes in survey — as suggested by Steve Cadrin.
There were some technical points raised about this approach that need to be
discussed.

b. Use the 2012 ABCs that are currently specified and take more time to address
this issue, and reset ABCs next year for 2013 — 2015. | don’t know if this is a
realistic choice.

c. Base ABCs on a percentage of recent ABC or catch.

Hold ABCs constant at the last value specified.
e. Do new assessments (this surfaced repeatedly in spite of attempts to point out
this was unrealistic given the time available and competing priorities).

e
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Attachment (d)

Survey-based Alternative Method for Deriving Acceptable Biological Catch (ABC)
for Groundfish Stocks for 2012-2014

The method specified for deriving 2012-2014 ABC recommendations are 2012-2014
stock projections (as specified in Amendment 16 of the management plan). However, if
survey trends do not support the expectations from 2008-2011 stock biomass projections,
alternative approaches should be considered. One alternative would be based on status
quo catch recommendations as modified by proportional survey trends. The approach
assumes that the 2011 ABC was appropriate for short-term management objectives (i.e.,
rebuilding or avoiding overfishing) and that surveys accurately represent stock trends.
As recommended in September 2009, methods to derive groundfish ABCs were
conditional on four groupings: 1) 75% Fysy for stocks that are rebuilt or for which
Frepuila™>75%Fmsy; 2) Frepuilg; 3) incidental bycatch allowance; or 4) index-based proxies.
Methods 3 and 4 can be applied for 2012-2014 using available information, but methods
1 and 2 require the use of at least 7-year stock projections. If the SSC determines that 7-
year projections are not a reliable basis for catch advice, we propose an alternative basis
for ABC recommendations for groups 1 and 2:

Method 1 — Rebuilt Stocks
1) ABComo-1a = ABT0n + +%

...where x% is the annual proportional change in stock biomass indicated by surveys
during 2008-2011. If x% is positive, ABCs increase; if x% is negative, ABCs decrease.
The value of X% is derived as the change in 3-year average survey biomass indices since
GARMIII, expressed as an annual proportion:
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... for each survey i, and
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... Where n is the number of surveys.

This method would apply to Georges Bank haddock, Gulf of Maine haddock, and redfish.
Note that pollock ABCs can be based on short-term projections from the SAW50
assessment.

Method 2 — Rebuilding Stocks

5) ABCiga-1a = ABUs0, + % — 1%}
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...where y% is the annual expected change in projected catch when fishing at Frepyiig. If
X%-y% is positive, ABCs increase; if x%-y% is negative, ABCs decrease. The value of
y% is derived as the change in projected catch from 2008 to 2011 assuming Frepuiig:

:':'l_." o — -
6) Fe Yagce g

This method would apply to Georges Bank cod, Gulf of Maine cod, Cape Cod yellowtail
flounder, American plaice, witch flounder, southern New England yellowtail flounder
and white hake. Note that Georges Bank and SNE/MA winter flounder ABC can be
based on short-term projections from SAW52, and Georges Bank yellowtail flounder
ABC can be based on the 2011 TRAC assessment.

Alternative forms of this proposed method could involve:

a) Application of method 1 to all stocks

b) Application of method 2 to all stocks

c) Variable ABCs from 2012 to 2014 based on relative survey trends (e.g., 10% increase each
year if x%=0.1)
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