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Summary
e Combined Canada/United States of America (USA) catches were 13,679 mt in 2017 (27% of the
quota).

e In the most recent surveys, total biomass indices have decreased from record highs in the 2016 DFO
survey and 2015 NMFS fall survey, but all three surveys agree in trend. In the most recent NMFS fall
(2017), DFO (2018), and NMFS spring (2018) surveys, biomass indices decreased by 65%, 6%, and
49% respectively.

e The average survey adult biomass (as of January 2018) is 74% lower than the biomass predicted by
the VPA with no rho adjustment and is 49% lower than the predicted biomass with rho adjustment.

e The measured weights at age from the DFO survey continue to exhibit a declining trend since 2000,
especially for ages 4 to 8.

e The beginning of year WAA used in projecting the 2018 biomass were overestimated for fish aged 5
(2013 year class) and 8 (2010 year class). Considering the 2013 and 2010 year classes are expected to
contribute 75% and 10% of the total 2018 population biomass, the overestimation of WAA for these
year classes would produce an overestimate of the projected population biomass.

e In 2017, the TMGC agreed on a quota of 40,000 mt for 2018. There was consensus among all TRAC
participants that catch should be lower than the standard projections due to the poor model
performance and uncertainty about growth patterns and abundance for the 2013 year class.
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Context

Since 1998, the Transboundary Resources Assessment Committee (TRAC) has reviewed eastern
Georges Bank Haddock stock assessments and projections necessary to support management
activities for shared resources across the USA - Canada boundary in the Gulf of Maine-Georges
Bank region. These assessments have been conducted annually to advise the Transboundary
Management Guidance Committee (TMGC) about the status of the resource and likely
consequences of policy choices.

Eastern Georges Bank Haddock is a stock that has increased tremendously from a very low state
in the 1990s, and is showing improved recruitment with the production of six strong year classes
in the last 15 years. In the 2014 stock assessment (TRAC 2015) adult biomass at the beginning
of 2015 was estimated to be the second highest in the time series. Because the stock was
perceived to be doing well, it was proposed in 2014 by TRAC and TMGC that the assessments
would move to a two year cycle with an interim report produced in the intervening year.

In 2015, the Terms of Reference for the TRAC haddock assessment included the request for two
years of catch advice (2016 and 2017) corresponding to low (25%), neutral (50%), and high
(75%) probability that the fishing mortality (F) would exceed the reference level (Fres = 0.26). In
2016, the TRAC was tasked with preparing an interim report for eastern Georges Bank Haddock
focusing on selected indicators of stock status to ensure that the 2016 advice from the 2015
assessment was still appropriate and if not, to revise the advice. In 2017, the Terms of Reference
for the TRAC haddock assessment requested an evaluation of the interim report by including
data from 2015 and provide improvements if necessary. The outcome was that results of the
interim report were consistent with a full assessment and members of TRAC were supportive of
continuing the interim report in absence of the full assessment.

Fishery

Combined catches for USA and Canada increased from 12,409 mt in 2016 to 13,679 mt in
2017, against a quota of 50,000 mt (Table 1). Canadian catches increased to 13,384 mt in 2017,
with 8 mt of discards from the scallop fishery and negligible discards from the groundfish
fishery. The full Canadian quota of 20,500 mt was not caught in 2017, due mostly to difficulties
in avoiding bycatch of cod for which there is a low quota.

USA catches decreased from 340 mt in 2016 to 295 mt in 2017 (USA calendar year), with 81 mt
of discards estimated from the otter trawl and scallop dredge fisheries. As in other years, otter
trawl gear accounted for nearly all of USA 2017 landings and discards. USA catch in fishing
year 2017 was 1.4% of its 29,500 mt quota.
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Table 1. Catches and Biomass (thousands mt) of haddock; recruits are in millions.

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Avg' Min' Max*
Canada®  Quota 15.0 18.9 17.6 12.5 9.1 6.4 165 19.2 218 205
Landed 14.8 17.6 16.6 11.2 5.0 46 130 14.6 11.9 13.4 6.2 0.5 17.6
Discard <0.1 0.1 <0.1 <0.1 <0.1 <01 <01 <01 <01 <01 01 <01 0.2
USA?  Quota® 8.1 111 12.0 9.5 6.9 40 105 17.8 152 295
Catch® 1.6 1.6 1.8 11 0.4 0.6 13 1.9 0.5 0.3
Landed 11 2.2 2.2 13 0.4 0.3 1.2 15 0.3 0.2 19 <01 9.1
Discard 0.1 0.1 <0.1 0.1 0.1 0.1 0.1 0.4 0.1 <0.1 0.5 0.0 7.6
Total> Quota® 23.0 30.0 29.6 22.0 16.0 104 270 37.0 37.0 50.0 40.0
Catch*® 16.5 19.2 18.4 12.3 55 52 143 16.5 12.4 13.8
Catch 16.0 19.9 18.8 12.7 5.6 51 142 16.1 12.4 13.7 8.7 2.1 23.3
Adult Biomass 93.0 92.8 66.2 40.4 23.9 85.0 105.0 95.6 2933 2745 2659 458 4.9 293.3
Age 1 Recruits 45 1.8 40 2435 20.8 99 8849 106 459 1116 396 02 884.9
Fishing mortality® 0.15 0.25 0.36 0.41 0.47 036 041 0.12 0.10 032 010 0.57

20%

28%

30%

34%

28%

31%

10%

9%

24%

9%

40%

Exploitation Rate®  12%

11969 - 2017

2 unless otherwise noted, all values reported are for calendar year

*for fishing year from May 1% — April 30"

“for Canadian calendar year and USA fishing year May 1% — April 30"

®sum of Canadian landed, Canadian discard, and USA catch (includes discards)
®ages 5-8 for 2003 — 2016; from the 2017 assessment

Indicators and Recommendations

In the most recent surveys, total biomass indices have decreased from record highs in the 2016
DFO survey and 2015 NMFS fall survey, but all three surveys agree in trend (Figure 1). In the
most recent NMFS fall (2017), DFO (2018), and NMFS spring (2018) surveys, biomass indices
decreased by 65%, 6%, and 49%, respectively.

The bias adjusted adult biomass from the 2017 haddock assessment was projected to decrease
from 274,482 mt in 2017 to 265,881 mt in 2018 (Table 1), assuming the 2017 quota of 50,000 mt
was caught. The catchability (q) adjusted survey biomass showed a decrease in the recent spring
(2018) and fall (2017) surveys. In order to smooth inter-survey variation whilst still providing
information on incoming year-classes, the three surveys (2017 NMFS fall, 2018 DFO, and 2018
NMFS spring) were averaged to give an estimate that could be considered close to that of the
start of the calendar year (Figure 2). The average survey biomass for January 2018 (68,017 mt) is
about 74% lower than that predicted by the virtual population analysis (VPA) model in the 2017
haddock assessment (265,881 mt, Figure 2). When compared to the rho adjusted biomass of
133,841 mt, the average survey biomass was 49% lower than that predicted from the VPA
(Figure 2).

Consistent with the trend reported in 2017, the measured weights-at-age (WAA) from the DFO
survey exhibit a declining trend from 2000 to present, especially for ages 4 to 8. The beginning
of year WAA used in projecting the 2018 biomass were overestimated for fish aged 5 (2013 year
class) and 8 (2010 year class). Considering the 2013 and 2010 year classes are expected to
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contribute 75% and 10% of the total 2018 population biomass, the overestimation of WAA for
these year classes would produce an overestimate of the projected population biomass. The
underestimation or overestimation of the WAA of all other year classes is expected to have little
effect on the projected 2018 biomass (Table 2).

Quiotas for catch years 2010-2012 were set using a neutral risk of exceeding F=0.26, yet
resulted in estimates of fishing mortality (F) that exceeded Fes in those years despite the fact
that 35%-65% of quotas were caught. In 2013 and 2014, neutral and low risk quotas were
adopted by TMGC and only about half of the quotas were landed. The estimated F for these
years was 0.36 and 0.41, respectively, which also exceeds Fs despite not achieving quotas and
selecting low risk quota in 2014. In 2017, a neutral risk quota of 50,000 mt was adopted by
TMGC and only about 27% of the quota was landed (Table 1). This trend of positive bias in the
projected quota, and underestimated risk of exceeding Fs is a consequence of the retrospective
pattern which has emerged and increased in the last four assessments, as well as the
overestimation of projected WAA for large year classes.

Conclusions

In 2017, the TMGC agreed on a quota of 40,000 mt for 2018. There was consensus among all
TRAC participants that catch should be lower than the standard projections due to the poor
model performance and uncertainty about growth patterns and abundance for the 2013 year class.
A sensitivity projection using rho adjustment was proposed as a method to reduce catch advice
from the standard projection (Tables 3 and 4). However, there was no consensus on the
appropriate magnitude for reducing catch advice, or how it should be derived. The TRAC
acknowledges that there are several reasons for considering both the standard projection and the
sensitivity projection (rho adjusted) for catch advice. Given this, the TRAC has agreed to provide
both projections for TMGC consideration. If the retrospective pattern continues and the total
quota is caught then there is a greater potential of exceeding Frr. The scientific advice was [to
be discussed during TRAC meeting]....

Special Considerations

The 2017 NMFS fall survey used a different vessel, although it was a sister ship from the same
fleet that used the standard bottom trawl gear and net mensuration system. Similarly, the 2018
DFO spring survey used an industry vessel instead of the DFO survey vessel, but this was also
considered to be a sister ship. No calibration tows were done in either case.

When the last two years (2017 and 2018) of survey data are compared for the dominant 2013
year class, the calculated total mortality (Z) from the average of the three surveys was 1.2, which
would suggest only 30% of the 2013 year class survived from the beginning of 2017 to 2018.
However, the relative fishing mortality (relative F, the ratio of fishery catch in biomass to the
average survey biomass) for the 2017 fishing year was one of the lowest in the time series
(Figure 3). While scales are not directly comparable between Z (calculated between successive
numbers at age) and relative F (calculated for adult biomass), disparities in the trends between
the two metrics is an underlying source of the retrospective pattern in the VPA assessment, and
could also explain to some extent the discrepancy between the VPA projection and survey
biomass.
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Table 2. Average weights-at-age (kg) of Eastern Georges Bank haddock used in the 2017 TRAC
haddock assessment projection (for 2018) and observed 2018 DFO survey average weights-at-
age (kg). These weights are used to represent beginning of year population weights. Weights for

9+ are population weighted averages.

Age Group
Year 1 2 3 4 5 6 7 8 9+
2017 Projection  0.06 0.18 0.39 061 0,59 1.00 1.14 0.95 1.59
2018 Observed 0.06 021 0.39 0.41 0.54 1.02 151 0.85 1.73

Table 3. Indicators derived from the 2017 NMFS fall, 2018 DFO, and 2018 NMFS spring
surveys either supporting the catch advice from the 2017 assessment or supporting a reduction

in the advice to a lower risk level.

Maintain Existing Catch Advice

Reduce Catch Advice

In 2018, DFO survey index of abundance for
Age 5 (2013 year class) fish are at the highest
value for the time series and the second
highest for NMFS spring survey.

Average biomass from the surveys was 74%
lower than the biomass predicted in the VPA for
2018, despite only 27% of the quota being
caught in 2017.

VPA estimate of adult biomass in 2017
declined slightly from 2016 value, which was
the highest in the time series.

Weights at age from the DFO survey have been
declining since 2000, and 2018 values were
overestimated for the very large 2013 and 2010
year classes.

Only 27% of the 2017 quota was caught.

Recent quotas selected for neutral risk have not
been fully caught, yet F>Ff(2010-2014). Risk
IS being underestimated and catch is being
overestimated.

2017 NMFS fall and 2018 DFO and NMFS
survey total biomass indices decreased, but
all three are above historical values.

A retrospective pattern has been observed in the
2017 TRAC assessment. The pattern leads to
overestimated biomass and underestimated F.

Table 4. The levels of catch projected in 2017 for which there is a 25%, 50% and 75% risk of the
fishing mortality in 2018 and 2019 exceeding Fe = 0.26 for both the standard and the rho
adjusted projections. Catches in 2019 at each risk level are conditional on F=F=0.26 in 2018.

Probability of exceeding F 25% 50% 75%

2018 catch 71,000 mt 86,000 mt 102,000 mt
2018 catch (rho adjusted) 35,000 mt 44,000 mt 53,000 mt
2019 catch 44500 mt  53,000mt 63,000 mt
2019 catch (rho adjusted) 23,000 mt 27,500 mt 33,000 mt
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Source Documents

Barrett M.A., E.N. Brooks, and Y. Wang. 2017. Assessment of Haddock on Eastern Georges
Bank for 2017. TRAC Ref. Doc 2017/02: 89 p

TRAC. 2017. Eastern Georges Bank Haddock. TRAC Status Report 2017/02: 10p.
Correct Citation

TRAC. 2018. Eastern Georges Bank Haddock Status Update. TRAC Status Update 2018/02.
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Figure 1. Scaled total biomass indices from NMFS fall (1963-2017), NMFS spring (1968-2018)
and DFO (1987-2018) research surveys for eastern Georges Bank. Biomass conversion
coefficients have been applied to the NMFS surveys to adjust for changes in door type (BMV vs
Polyvalent; 1968-1984), vessel (Delaware Il vs Albatross 1V; 1968-2008) and vessel/net
(Albatross 1V vs Henry B. Bigelow; Yankee 36 vs 4 seam-3 bridle; 2009-2018). Biomass was
scaled using the mean index value from 1987 to 2018.
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Figure 2. The 1969 to 2018 eastern Georges Bank adult haddock (ages 3-8) biomass from VPA
(hatched line) and sensitivity analysis (rho adjusted; solid circle) compared with the average of
the NMFS spring and DFO (ages 3-8) and NMFS fall (ages 2-7) survey biomass (scaled with
catchability, q). The haddock VPA does not estimate g for fall ages 6 and 7, so the value was
assumed equal to NMFS fall age 5 q (i.e. catchability asymptotes). If catchability declines at
ages 6 and 7, rather than reaching an asymptote at these ages, then the calculated fall biomass
would be an underestimate.
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Figure 3. The relative fishing mortality (ratio of fishery catch in biomass to the average
survey biomass) for eastern Georges Bank haddock from 1987 to 2017. The average
survey biomass was calculated using the NMFS spring and DFO (ages 3-8) and NMFS
fall (ages 2-7) survey biomass (scaled with catchability, q).




