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Information Session for US TMGC

* Allocation Shares & Apportionment

e US transboundary yellowtail assessment

* US and Canada transboundary haddock assessments
* US and Canada transboundary cod assessments



Allocation Shares
for Fishing Year 2026
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Allocation Shares Formula

Yoshareyear country = (Clyear X Youtilizationyear country) T (Pyear X Yoresource distributionyear, country)

where 0leqr = percentage weighting for utilization in year
Byear = percentage weighting for resource distribution in year
Oyear + Byear =100%

2003 2004 2005 2006 2007 2008 2009 2010
60/40 60/40 65/35 70/30 75/25 80/20 85/15 90/10

Percentage weighting for Resource Distribution (B) = 90% and for Utilization (a) =
10% from 2010 onward.

% Utilization (based on historical landings; 1967-1994)
Cod: Can 60%, USA 40%
Haddock: Can 56%, USA 44%
Yellowtail: Can 2%, USA 98%

% Resource Distribution

uses swept area biomass indices from 3 surveys (DFO, NMFS Spring, NMFS Fall) for each

species; a 33-year moving-window is used in these calculations(1992-2024).

Results are averaged; then smoothed (LOESS) to generate time series for % biomass on CDN 1
and USA side. Canad'a
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Final Allocation Shares

Resource Utilization
Cod Haddock Y ellowtail

USA 40% 45% 08%
CANADA 60% 55% 2%
Resource Distribution Weighting Allocation Shares
Survey Fishing

Year Cod Haddock Yellowtal Year Utilization  Distribution Cod Haddock Yellowtail
USA 2020 27% 47% 57% 2022 10% 20% 28% 47% 61%
CANADA 73% 53% 43% T72% 53% 39%
USA 2021 25% 42% 48% 2023 10% 90% 26% 42% 53%
CANADA 75% 58% 52% T4% 58% 47%
USA 2022 27% 30% 36% 2024 10% 20% 20% 31% 42%
CANADA 73% 70% 64% T1% 69% 58%
USA 2023 21% 18% 43% 2025 10% 90% 23% 21% 48%
CANADA 79% 82% 57% T7% 79% 52%
USA 2024 31% 19% 48% 2026 10% 290% 32% 21% 54%
CANADA 69% 81% 51% 68% 79% 46%

]
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SHERES 2025 Apportionment
s Summary: GB Cod, GB
Haddock



Overview

. Apportionment refers to the effort to derive comparable
information from GB and EGB assessments
Particularly - this approach takes catch advice from GB
assessments for cod and haddock and apportions that
advice to the EGB management unit based on estimated
proportions of GB cod and haddock biomass in EGB area

. Apportionment provides roughly comparable information
from assessments that apply to different stock areas

. The results are informational, not determinative
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Overview

. Apportion catch advice from GB cod and haddock
assessments (NMFS) to the EGB management unit
Methods developed and peer reviewed in 2024
Here:

. Update apportionment calculations with data through
2024

. Implement a revision to haddock apportionment
methods to fully align apportionment calculations with
the survey footprint used in the NMFS GB haddock

assessment (no change to GB cod methods) @ NOAA
N\’ FISHERIES
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Methods

NEFSC spring and fall survey
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Post-stratify NEFSC spring and fall surveys to EGB and Outside EGB
GB haddock

GB cod
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Presenter Notes
Presentation Notes
Gray = EGB
Blue + orange = WGB in 2025
Blue = WGB in 2024


Methods

Post-stratify NEFSC spring and fall surveys and DFO
spring survey to EGB and outside of EGB

Calculate survey swept area biomass for EGB strata and
compare to the survey swept area biomass for GB area to
calculate a time series of EGB biomass proportions

Average EGB biomass proportions across surveys
Apply loess smoother to 33 year time series
Last year of time series is the apportionment Value
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Presenter Notes
Presentation Notes
Post-stratification follows same methods as allocation


2025 Apportionment Results

GB haddock smoothed biomass distribution

GB cod smoothed biomass distribution

1004

LOESS %WGE and %EGE
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2025 Apportionment Results

Used data from 1992-2024

GB Haddock

GB Cod

EGB apportionment
75%
100%

Terminal year

2024

2024
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Q&A



Management Track
Georges Bank Yellowtail
Flounder

Sept 15t, 2025
NEFSC, Woods Hole, MA

FISHERIES

@ NOAA



Background

Last time (2024):

* Management track
* The Limiter

Level 1 review

 Research track
* Terminal year 2022

* WHAM

1973-2022; Ages 1-6+
1 fleet (US & CA)
3 indices

Beverton-Holt SR
* Bottom temp
RE on fleet selectivity and NAA

This time (2025):

* Level 2 review
WHAM

Update data
Correction in maturity

18



US and Canada

Catch (MT)

15000 4

10000

| ||||I‘| “ll"l ‘Illlllu.-____

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025
Year

Type

[ Canada.Discards
[ Canada.Landings
[ Other.Landings
B uS.Discards

[ US.Landings

Catch (MT)

1200 4

900 1

600 A

300 1

2016 2018 2020 2022 2024

Year

2010 2012 2014

Type

[ Canada.Discards
[ Canada.Landings
[ Other.Landings
B uS.Discards

[ US.Landings

19



Catch and catch weight at age
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Index

Spring NEFSC survey
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Index
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Bottom water temperature
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Model

* Ages 1-6+

* Fleet
 Commercial (CV =0.05)
 AR1_Y on age-based selectivity

* Indices:
e Spring NEFSC (1973 — 2024)
e Fall NEFSC (1973 — 2024)
« DFO (1987 — 2024)

* Beverton-Holt SR
* Bottom water temp

* Natural mortality at age:

0.57 0.33 0.26 0.23 0.22 0.22

25



Runs

* Runl: Bridge run (add data for 2023 and 2024)
* Run2: Revised maturity



Bridge run

Run rho_SSB rho Fbar
RT m1 0.079 -0.048
Bridge m2 0.054 -0.012

Adding 2023 and 2024 data

Recruitment

SSB

15%

5.0 x

1.54

0.54

105.‘

10°4

10"

x 10*4

x 10*4

x 10*4

x 10*4

10*4

Model =— m1 m2

1990 2000 2010 2020
Year
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Update maturity

rho_SSB rho_Fbar
0.054 -0.012
0.042  0.007

Run
Bridge m1
Maturity m?2

Run 1 p. 3 4 5 6+

RT O 0.49 098 0.99 1 1
MT O 0.61 098 099 1 1

Model

o MT
¢ RT

Maturity
o
3

0.25

0.00+ .

Age

Recruitment

SSB

1.5 x

5.0 x

10°

104

x 10

x 10

x 10*

Mode| =— m1

\\

1980

1990

2000
Year

2010

2020
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Model summary

* No major changes since the research track
* Change in maturity had a minimal effect

* No major diagnostic issues



Bottom water temperature and Recruitment
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SSB and F

SSB (mh)
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BRP Iinputs

* MSY

Natural mortality =2 age-based

Maturity = constant

Selectivity = most recent two year average
Weights at age 2 most recent two year average
Recruitment = Beverton-Holt

* A change point analysis on the bottom water temperature time series is done to
inform the most recent recruitment conditions

* Average water temperature associated with the breakpoint to determine FMSY,
SSBMSY and MSY

32



Environmental Data

Bottom water tem perature

Mean with 1 Break: 2009/2010
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BRPs

Table 2: Comparison of reference points estimated in the last management track
and from the current management track assessment. The previous management
track assessment was an empirical approach so biological reference points could
not bet estimated. FMSY was used for the overfishing threshold.

2024 2025
Frsy 0.09
SSBpysy (mt) 7,072 (2,700 - 18,521)
MSY (mt) 597 (23 - 2,440)
Mean recruits (age 1) (000s) 31,190
Overfishing Unknown No

Overfished Unknown Yes




Status
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Projection inputs

e MSY
e Natural mortality =2 age-based

* Maturity = constant

 Selectivity = most recent two year average

* Weights at age =2 most recent two year average
* Recruitment =2 Beverton-Holt

* Temperature = average of 2009:2024

* Bridge year catch (22 mt) from PDT in 2025, then catch at FMSY (0.09) till
2028

36



Projections

Table 3: Short term projections of total fishery catch and spawning stock
biomass for Georges Bank Yellowtall Flounder based on a harvest scenario of
fishing at Firsy between 2026 and 2028. Catch in 2025 was assumed to be 22

(mt).
Year Catch (mt) SSB (mt) Frui
2025 22 655 (230 - 1,860) 0.034
Year Catch (mt) SSB (mt) Frun
2026 57 646 (190 - 2,198)  0.09
2027 57 654 (180 - 2,374)  0.09

2028 60 699 (181 - 2,707)  0.09
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Questions?
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FISHEES 2024 Georges Bank
Haddock Assessment

Summary


Presenter Notes
Presentation Notes
Larry’s Speaker Notes:
Brief Intro, Larry Alade, 
I’m a member of the Population Dynamics Branch leadership team, and today I’m here in the classic role of a messenger, delivering this overview of the Georges Bank haddock 2024 Management Track assessment.
Before I jump in, I want to acknowledge Dr. Liz Brooks, who led the development of this assessment and expertly steered its technical details, as well as Kristan Blackhart who helped in assembling  this summary together.  Both were  kind enough to answer my many questions as I prepared this overview.
Now, while we’re talking about GB haddock today — It is a stock that is relatively well-behaved recently, so I promise this presentation will be too — straightforward, and hopefully finished before your coffee gets cold."
As I go through the presentation, I will try to highlight where this assessment evolved from the RT and highlight a few key uncertainties — but overall, the picture remains encouraging



Assessment Background

Model platform = Woods Hole Assessment Model
(WHAM)

Current model was developed via a Research Track
(RT) Assessment, peer reviewed in 2022

The 2024 Management Track (MT) Assessment
updates the 2022 MT that implemented the RT
model and methodologies

Data update through 2023
@ NOAA

N\’ FISHERIES
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Presenter Notes
Presentation Notes
Larry’s notes: 
The assessment uses the Woods Hole Assessment Model (WHAM) 
The current model builds on 2022 RT, which underwent formal peer review as well as a management Track in 2022
So This 2024 MT assessment updates the 2022 MT implementation of the RT and incorporates data through 2023 


Fully-selected F

Assessment Model Results
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Presenter Notes
Presentation Notes
Changes to the model configuration result in a change in scale because the estimates are reported as medians rather than means
Because of the large estimates of process error in the model, particularly for recruitment, the difference between the mean and median are larger than might be expected
The extraordinarily large 2013 year class is in the plus group for the final year of the model and is no longer the main contributor to catch or biomass
2020 year class (age 3; slightly above average) accounts for 47% of SSB in 2023
SSB is biomass-weighted:
Even if fish are heavier at age, SSB depends on the number of mature fish times their individual weights.
With far fewer older fish remaining, total mature biomass declines even if individuals are bigger and maturing earlier.
CVs show increased uncertainty at the end of the time series


Background Points about lognormal scaling (They may ask for backup slides on this see MT slide 39) 
In a distribution with high variability and positive skew (long right tail) — common when process error is large — the mean (average) tends to be pulled upward by large outliers, while the median (middle value) is less affected.
Normally, for relatively tight and symmetric distributions, the mean and median would be similar.
But here, due to large process error and a skewed distribution for recruitment, there’s a noticeable gap:
🔸 The mean is higher than the median because a few high-recruitment scenarios pull the mean up.


2024 GB Haddock BRPs and Stock Status

2024 MT
Fysy proxy 0.26
SSB,y (mt) 24,225 (13,101 - 44,793)
Median recruits (age 1) (000s) | 16,841 (468 - 605,926)

Not overfished (SSB,,,;/SSB,;sy = 135%)
Not experiencing overfishing (F,,,;/Fsy = 65%)
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Presenter Notes
Presentation Notes
Approach 
5 year recent average of Weights and selectivity/maturity
Abundance has declined substantially as very large year classes age out
Growth and maturity are increasing in recent years


GB Haddock Short-term Projections

g Year Catch (mt) S5B (mt) Fr -
2024 9,627 34,180 (14,038 - 83.225)  0.316 (0.116 - 0.859)

Year Catch (mt) S5B (mt) Fe -

g Z 2025 8,034 (2,430 - 26,570) 34,516 (10,532 - 113,116) 0.264

2 2026 8,177 (1,956 - 34,188) 36,020 (8,534 - 152,117) 0.264

- 2027 8,439 (1,553 - 45,865) 37,263 (6,843 - 202,924) 0.264

a0

Fully-selected F
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Presenter Notes
Presentation Notes
Projections conducted in WHAM; uncertainty in recruitment and NAA transitions propagated
PDT estimated total catch for 2024; F set equal to F40%SPR for 2025-2027
Evaluated performance of assumptions used in the previous management track to ensure continued appropriateness
Gaussian-Markov Random Field weight-at-age (catch & SSB) continued to perform well (better than 2-year average)
Continued to use recent 2-year average for annual fishery selectivity and maturity
WAA projected to increase for older ages, increase then stabilize for younger ages
Projecting a slight increase in SSB, but note that uncertainty accumulates rapidly - in the first two years of projections, 2020 and 2021 year classes account for a large proportion of the projected SSB – by the 4th year of projection (2027), a majority of projected catch and SSB are ‘paper fish’ that are based on projected recruitment, not actual fish in the population
Projected catch at F40% exceeds MSY and SSBmsy for several reasons:
The stock is currently above SSBF40
The 2020 year class is near average and accounts for a large proportion of projected SSB and catch
Short-term WAA are larger than the 5-year average WAA used to calculate reference points


Eastern Georges Bank
(5Zjm) Haddock
Assessment Summary

Canada
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Assessment Background

Model platform = Woods Hole Assessment Model (WHAM)

Current model was developed via a Research Track (RT) Assessment,
peer reviewed in 2022

The 2025 EGB Haddock assessment updates the research track
model with the most recent data (2024)

The only change includes the addition of the DFO 579 stratum since
2010

Canada



SSB (kt)
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Assessment Model Results
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EGB Haddock Stock Status -

* The SSB,,,, is above the
USR
751
i) * EGB Haddock Stock is
550- Healthy considered Healthy
&
P . ~N /U \Li: * F,.updatedin 2025 (2020-
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EGB Haddock Short-term Projections
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2026 19,397 19,794 15,180 0.339 248 ki
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Technical Science Coordination Meeting
EGB and GB Haddock Models — Key Outputs

Model Parameter 2024 Value 2025 Value 2026 Value
DFO EGB Haddock |SSB (mt) 27,342 23,713 15,180
Model Values
, F 0.311 0.534 0.339

(terminal year of
data = 2024) Catch (mt) 6,219 7,410 2,480-3,850"

34,180 34,516 36,029

SSB (mt)
(14,038 - 83,225) (10,532 -113,116) (8,534 - 152,117)

NMFS GB Haddock
2024 Model Values | F57 0.316 (0.116 - 0.859) 0.264 0.264
(terminal year of 3 034 3 177
data = 2023) Catch (mt) 9,627 ’ ’

(2,430 - 26,570)

(1,956 - 34,188)

Apportioned catch (mt) in EGB for 2026

6,133




Technical Science Coordination Meeting
EGB and GB Haddock Models - Comparison

* Spatial footprint

* Drives different survey data inputs — DFO survey not able to be used in some
years by GB model due to insufficient coverage of GB footprint

* Scaling

* Inclusion of 2024 data in EGB model resulted in lower estimates of 2020 and
2021 year classes and lower overall SSB then previous EGB model

* EGB model estimates higher M in recent years than the constant M assumed in
GB model

* GB model accounts for natural variability in numbers-at-age

* M and numbers-at-age variability combine to impact fish survivorship and
scaling differences between models

* Implementation of log-normal adjustment differs between models



Technical Science Coordination Meeting
EGB and GB Haddock Models - Comparison

* Projections
» Different projection assumptions layer on top of model scaling differences
* EGB projections have higher M
» Different selectivity patterns between models in projections
* Inherent highly variable recruitment of haddock adds projection uncertainty

e Catch outputs reported

e EGB catch range is risk of exceeding Fref (based on F40% SPR, proxy for Fmsy)
* GB catch is also based on F40%, and range is uncertainty



Technical Science Coordination Meeting
EGB and GB Haddock Models — Key Differences

e Scaling - Inclusion of 2024 data drives lower SSB estimates for EGB
 Likely influences scale differences between EGB (lower) and GB (higher)
models
* Scaling— M
* EGB model estimates higher M in recent years
* GB model assumes lower constant M
* |Interactions with random effects on numbers-at-age complicate interpretation
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Assessment Background

Model platform = Woods Hole Assessment Model
(WHAM)

Current model was developed via a Research Track
(RT) Assessment, peer reviewed in 2023

The 2024 Management Track (MT) Assessment was
the first MT assessment following the 2023 Research
track

Data updated through 2023
@ NOAA

N\’ FISHERIES
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Assessment Model Results
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2024 Stock status and reference points

*Stock has a high probability of
being overfished (2023 SSB
estimate of 2668 mt is 32% of SSB

Mmsy proxy)

*Overfishing is not occurring (2023
F estimate of 0.13 is 56% of Fmsy

proxy)

BRP 2024 MT estimate
Fmsy proxy 0.23 (0.22 — 0.25)
SSBmsy proxy (mt) 8290 (4678 — 14690)
Mean recruits (age 1, 2224

000s)

Median recruits (age 1, | 646

000s)
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2024 Short-term projections

Year Catch (mt) | SSB (mt) Ffull
Interim 2024 417 2486 (929 — 6653) | 0.152
Projection | 2025 518 2089 (499 — 8739) | 0.233

2026 419 1658 (277 —9937) | 0.233

2027 400 1567 (170 — 14457) | 0.233

« Interim 2024 catch assumed to be equal to 2023 catch based on

PDT recommendation

- 2025-2027 projected at Fmsy proxy = F40%
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Eastern Georges
Bank (5Zjm) Cod
Assessment Summary

Canada
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> Canadian Framework for EGB Cod completed in May 2025: i A
EGB.

» Assessment (application of Framework) in June 2025. Since
previous assessment:
— Updated data to 2024 and projections 2025+.

— Included deepwater stratum within EGB management area from DFO
survey (5Z9); helps account for movement within EGB.

— Filled in previously missing 2022 DFO Survey year.

— Missing US Catch Composition since 2020.

» PA-compliant limit reference point accepted. Biological
basis provided for an upper stock reference — acceptance
requires further consultation with stakeholders (in process).

A\

Next assessment in Spring/Summer 2026.

A\

Future recommendation around estimating Natural
Mortality, application of Conversion Factors, improved
accounting for fish movement and US fishery assumptions.

Canada
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(A) -
Model Results i :
E g
> 2024 SSB (10.9kt) is below the LRP, placing the - 2
stock in the Critical Zone with a very high °, ;
probability (>98%; (B)). . 21111 e SRR B
Year Year

» Fishing mortality has remained below 0.05
since 2017; 2024 estimate is 0.03 (C). ©) ©)

» Higher recent recruitments (2020, 2021) at
low biomass levels have resulted in highest
Recruits per SSB since 1978. Unfortunately,
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» Loss of ages 4+ fish continues to be high, with
Natural Mortality inferred to be the primary
cause (F).
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Projections
> Conditions in the terminal six years expected to | _ e ol | | :
persist in future (Weight at Age, Recruitment, = i i : L f : ; i
. 30000{ ° ot _ig o000  ° « ! 8
Natural Mortality & Process Error). S Y M &
> Projected under three fishing scenarios (Fpd, é l | i 1 §
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Projection Outputs and Advice

» High number of adult fish are disappearing from this stock, and this disappearance is attributed
primarily to natural mortality. Projections assume rate of disappearance observed in terminal six
years persists in the future. This disappearance of fish appears to be the main factor limiting the
productivity of the stock.

» Long-term projections indicate that stock status is unlikely to improve under current productivity
dynamics, even in the absence of fishing.

» Stock outlook is not expected to change in the future unless productivity improves.

» Advice provided as Fpd (Fpreventable decline), with Frecent and F=0 as context.

SSB (mt) | Catch (mt) F SSB (mt) Probability of Preventable
F Scenario | 2026 2026 2026 2027 Decline (after 2 gen)
Fpd 6,462 473 0.052 6,749 4.95%
Frecent 6,462 300 0.031 6,830 4.75%
No Fishing | 6,462 0 0.000 6,949 0% -l
Canada



Technical Science Coordination Meeting
EGB and GB Cod Models — Key Outputs

Model Parameter 2024 Value 2025 Value 2026 Value

DFO EGB Cod SSB (mt) 10,900 7,899 6,462

Model Values

$ vl F 0.030 0.041 0.052

(terminal year of

data = 2024) Catch (mt) 378 452 473
SSB (mt) 2,486 (929 - 6,653) | 2,089 (499 —8,739) | 1,658 (277 - 9,937)

NMFS GB Cod 2024

Model Values i 0.152 0.233 0.233

(terminal year of

data = 2023) Catch (mt) 417 518 419
Apportioned catch (mt) in EGB for 2026 419
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EGB and GB Cod Models - Comparison

* Spatial footprint
* DFO explored similarly structured EGB and exploratory GB cod models

* In both models, the bulk of cod biomass was in EGB but fishing pressure
was different in GB

» SSB for EGB was greater than SSB for GB in those similarly structured

models
» Differences in scale between EGB and GB models likely influenced by footprint
* Scaling

* Spatial footprint effects
» Differences in M assumptions
e Differences in model structure in terms of addressing data gaps
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EGB and GB Cod Models - Comparison

* Projections

» Different projection assumptions layer on top of model scaling differences
 Different recruitment stanzas

» Differences in random effect implementation and propagation into projections

e Catch outputs reported

* EGB catch estimated based on the F of preventable decline (F with <5%
probability of decline relative to F=0 scenario within 2 generations)

* GB catch estimated based on Fmsy, and then apportioned to EGB



Technical Science Coordination Meeting
EGB and GB Cod Models — Key Differences

 Spatial footprints
» Different dynamics being modeled
* Evidence of directional difference in scale of SSB between EGB (higher) and GB
(lower) models based on Canadian exploratory models
e Catch outputs reported

* EGB catch output based on F of preventable decline (lower F)
* GB catch output based on F of maximum sustainable yield (higher F)



Q&A



	Compilation of Scientific Advice for EGB Cod and Haddock
	Information Session for US TMGC
	Allocation Shares for Fishing Year 2026
	Slide Number 4
	Allocation Shares Formula
	 Smoothed Survey Distribution
	Final Allocation Shares
	
2025 Apportionment Summary: GB Cod, GB Haddock
	Overview
	Overview
	Methods
	Methods
	Methods
	2025 Apportionment Results
	2025 Apportionment Results
	Q&A
	Management Track�Georges Bank Yellowtail Flounder
	Background
	US and Canada
	Catch and catch weight at age
	Spring NEFSC survey
	Fall NEFSC survey
	DFO survey
	Bottom water temperature
	Model
	Runs
	Bridge run
	Update maturity
	Model summary
	Bottom water temperature and Recruitment
	SSB and F
	BRP inputs
	Bottom water temperature
	BRPs
	Status
	Projection inputs
	Projections
	Questions?
	
2024 Georges Bank Haddock Assessment Summary
	Assessment Background
	Assessment Model Results
	2024 GB Haddock BRPs and Stock Status
	GB Haddock Short-term Projections
	Eastern Georges Bank (5Zjm) Haddock Assessment Summary
	Assessment Background
	Assessment Model Results
	EGB Haddock Stock Status
	EGB Haddock Short-term Projections
	Technical Science Coordination Meeting �EGB and GB Haddock Models – Key Outputs
	Technical Science Coordination Meeting �EGB and GB Haddock Models - Comparison
	Technical Science Coordination Meeting �EGB and GB Haddock Models - Comparison
	Technical Science Coordination Meeting �EGB and GB Haddock Models – Key Differences
	Q&A
	
2024 Georges Bank Cod Assessment Summary
	Assessment Background
	Assessment Model Results
	2024 Stock status and reference points
	2024 Short-term projections
	Eastern Georges Bank (5Zjm) Cod Assessment Summary
	Overview
	Model Results
	Projections 
	Projection Outputs and Advice
	Technical Science Coordination Meeting�EGB and GB Cod Models – Key Outputs
	Technical Science Coordination Meeting �EGB and GB Cod Models - Comparison
	Technical Science Coordination Meeting �EGB and GB Cod Models - Comparison
	Technical Science Coordination Meeting �EGB and GB Cod Models – Key Differences
	Q&A

