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Overall status

Sentinel Vessel Fleet (SVP) showing a
continuous decline since 2014 (both
LPUE and DPUE). Not observed before
in previous data collection
programmes

Trends are consistent with recent

questionnaire data from Donegal
fisherman

Landings and LPUE decrease despite
iIncrease in effort


Presenter Notes
Presentation Notes
Data from the Sentinel Vessel Fleet programme (self-sampling scheme) shows a decline in the Landings per Unit of Effort (LPUE; solid lines) and Discards per Unit of Effort (DPUE; dotted lines) in both vessels targeting crab (blue lines) and vessels where crab is caught as bycatch (yellow lines)


The Malin Stock

The fishery

Fishery developed during the 1960's off Malin
head in Donegadl

Offshore fishery developed in the 1990’s

NW crab stock fished by IRL, SCO and NI vessels
Reduction in the number of boats over time,
but increased number of pots in fleet since
1990's (modernization of the fleet over time;
Offshore VS Inshore activity)
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Presenter Notes
Presentation Notes
From now on the presentation will be focused on the Malin Stock (NW of Ireland). 

Landings in the area from Ireland, Scotland and Northern Ireland were collected. Landings peaked in 2004 for Irish vessels, and historically they accounted for most of the landings. In the most recent years, landings however are almost 1/3 for each country.  

The plot of landings by ICES statistical rectangle shows that Irish vessels (blue colour) are moving into northern and eastern waters further of 57degree latitude in recent years. 
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Presenter Notes
Presentation Notes
The plot of landings by ICES statistical rectangle shows that Irish vessels (blue colour) are moving into northern and eastern waters further of 57degree latitude in recent years. 

Landings peaked in 2004 for Irish vessels, and historically they accounted for most of the landings. In the most recent years, landings however are almost 1/3 for each country.  

Recent questionnaire given to Donegal fisherman show a decrease in the number of boats in the fishery, while the effort has increased over time, with the number of pots in the fleet at ~ 90000 pots in 2020. 
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The Malin Stock

Fishery developed during the 1960's off Malin
head in Donegal

Offshore fishery developed in the 1990's

NW crab stock fished by IRL, SCO and NI vessels

Reduction in the number of boats over time, N e
but increased number of pots in fleet since 2001.
1990's (modernization of the fleet over time;

s, over a 3 year

Offshore VS Inshore activity) ~ 4 of 8000 crabs

tember 2001.

Stock structure — "
Larval = distribution = (2001), tag returns

stfudiess (2004) and  distribution  of
commercial LPUE delimited the stock area N )
as a single functional unit.

Probable distribution of the northwest
crab stock derived from information
on the migration of adult crabs, the
distribution of early larval stages (and
probable spawning) and the distribution

of commercial fishing.
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Presenter Notes
Presentation Notes
The limits of the Malin stock were defined based on larval and tag return studies back in the early 2000’s, as well as by the distribution of the fishing effort, as shown in the yellow pings from the vivier fleet. The stock is limited by the 200m depth contour. 
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The Malin Stock

The fishery

Fishery developed during the 1960's off Malin
head in Donegal

Offshore fishery developed in the 1990's

NW crab stock fished by IRL, SCO and NI vessels
Reduction in the number of boats over time,
but increased number of pots in fleet since
1990's (modernization of the fleet over fime;
Offshore VS Inshore activity)

Stock structure
Larval = distribution = (2001), fag returns

studies . (2004) ‘and’ - distribution’ - of
commercial LPUE delimited the stock area
as a single functional unit.

Management measures
MLS 130mm -> 140mm (2019)

KwDays at sea for vessels > 15m (Area V)

KwDays at sea for vessels > 10m in BSA's
(Mayo/Waterford)



Presenter Notes
Presentation Notes
Current management measures in the area are limited to a Minimum landing size of 130mm carapace width, that was increased to 140mm in 2019. There are also some effort restrictions in terms of Kw/day in Area VI and in Biological Sensitive Areas. 


SPiCT- Data Sources Required

Landings data Indices of Abundance

g = | Vivier LPUE index
(1990-2005)

Landings(Ton)

PN

N e /\ \V/ Ai\ ﬁ\\
IRL Vessel < & > 10m (1990-2019) - \\

Vessels >10m ---- ICES Rec SVP LPUE index\
Vessels <10m ----Div. Via/Vlib (2005-2023)
NI landings and Scottish landings obtained



Presenter Notes
Presentation Notes
To implement Surplus Production models we need to different sources of data: 

Landings data: Presented before. Landings have been collected for Irish, Northern Irish and Scottish vessels in the Area defined before.

Indices of abundance. We need a source of data that is indicative of potential changes in the abundance of the stock over time.  We have two independent indices of abundance: 
The plot above shows the index of abundance from the vivier fleet from 1991-2004. It shows a decline in crab abundances at the very beginning of the time series, followed by a period of long stability.
The plot at the bottom shows the more recent Sentinel Vessel Fleet (self-sampling programme) index from 2005 until 2019. The first few years of the time series for this last index were removed, due to limited data and the index is quite noisy. This index shows a sharp decrease in the abundance of crab from 2015 onwards. Before that, the index was not showing major changes. 


"SPiCT- Scenarios

Tested several model inputs and
configurations (e.g.: removing one
index of abundance, varying the time
series of landings or changing prior
information of parameters) --- To fest
the robustness of the =model: 1o
increased uncertainties, missing dataq,
inifial input values...



Presenter Notes
Presentation Notes
We have implemented several Scenarios in the surplus production model. By Scenarios we mean, choosing different sources of data inputs and model initial parameters to understand how the model outputs and results change to the different data inputs. For instance, we have shorten the time series of landings, or removed an index of abundance at a time, and compare the results of the different model outputs. 


"SPiCT- Scenarios

Tested several model inputs and
configurations (e.g.: removing one
index of abundance, varying the time ]
series of landings or changing prior 6] —3 |

information of parameters) --- To test + 05 05 o7

the robustness of the model  to N intrinsic Growth Rate

&+

increased uncertainties, missing dataq, 1 .
initial input values... a5

Consistent trends and outpuls across
different scenarios

Model validation bullet points generally
achieved across scenarios



Presenter Notes
Presentation Notes
As a result of the comparison of different scenarios, we can conclude that all the models implemented are showing very consistent trends and outputs, and the model validation checklists (a series of modelling aspects that have to be appropiate to validate the model) generally approved. 

This means that the data we are using in the model is robust enough to indicate trends and to extract conclusions about the state of the stock. 


CT- Outputs

N

Relative biomass Relative fishing mortality



Presenter Notes
Presentation Notes
The following plots show the landings (Catch) data used in the model, and some the results of the implemented model. 

Landings
-Increased uncertainty in the landings data was included at the beginning of the time series (to account for missing landings). You can observe this in the wider dotted lines from 1991-2005. 
- Landings of brown crab in the area peaked in 2004 at ~10000 T (all landings: IRL, NI and SCO)


The following two plots show the outputs from the model. 

The B/Bmsy plot show the trends in crab biomass over time compared to Bmsy. Biomass of crab was above Bmsy up to 2010. From 2010-2015, biomass of crab bounced around Bmsy, but in the recent years, the biomass of crab have shown a continued decline, well below Bmsy.

The F/Fmsy plot shows the trends in fishing mortality relative to Fmsy over time. Fishing mortality is well above Fmsy in the last 5 years of data. 

Production curve
The production curve plot shows the theoretical production curve as calculated from the estimated model parameters (black line) and the blue line on top is the estimated production/biomass trajectory. The model interprets the period of high landings in 2004 as an period of high stock productivity. In recent years, stock productivity has continuously declined. 


SPICT- Outputs



Presenter Notes
Presentation Notes
All the previous information can be summarized with the following plot. The Kobe plot or phase plot summarises the status of a stock based on the fishing mortality and biomass relative to MSY. If F>Fmsy and B<Bmsy, we are on the red zone, or overfished stock. 

This plot basically  shows de development of biomass and fishing mortality since 1990 up to 2020. Stock entered an overexploitation state circa 2015/2016 onwards. 


= SPIiCT - Management Forecast

SPIiCT timeline:
Observations Management
1990.00 - 2024.00 2024.00 - 2025.00
Management evaluation: 2025.00

Predicted catch for management period and states at management evaluation time:

C B/Bmsy F/Fmsy Relative blomass
1. Keep current catch 5480.0 0.61 1.33 ceep current catch
2. Keep current F 5544.9 .61 1.34
3. Fish at Fmsy 4335.6 0.67 1.00
4. No fishing 6.8 0.90 0.00
5. Reduce F by 25% 4366.4 0. 67 1.01
6. Increase F by 25% 6605.9 0.55 1.68
7. MsY hockey-stick rule 4335.6 0.67 1.00
8. ICES advice rule 4077.5 0.69 0.93

2000 00 2010



Presenter Notes
Presentation Notes
The model implemented allows for estimating catches based on different management scenarios. 

For instance, you can see that to fish at Fmsy, catches in 2022 should not exceed 2785.3 tonnes, or that if we want to reduce fishing mortality by 25%, catches should not exceed 3080.9 tonnes. The plot shows the estimated trajectories of this different management scenarios in 2022 on different colours. 
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Conclusions

Consistent  SPICT = outputs across several
scenarios

Acceptable model diagnosis (benchmarked)
Overfished stock since ~2017. No previous sign
of stock decrease in response to fishing
mortality in the time series. The decrease in
landings and LPUE despite the increase of
effort likely indicates growth overfishing.
Decrease in the DPUE observed in the SVP

index - Indicative of potential recruitment
problem.

CatchType ‘- DPUE -| LPUE Target +| Bycatch <| Target



Presenter Notes
Presentation Notes
As a conclusion from this presentation, we can confirm we have a running SPiCT model with acceptable diagnosis. 

The decline in landings and the LPUE could be linked to growth overfishing whereby the removal of crabs above the MLS occurs at a higher rate than they can be replaced by growth. However, the corresponding declines in DPUE signal indicates a potential problem in recruitment as well.  


Conclusions

- Consistent  SPICT  outputs across severadl
scenarios

- Acceptable model diagnosis (benchmarked)

- Overfished stock since ~2016. No previous sign
of stock decrease In response to fishing
mortality in the fime series

- Decrease in the DPUE observed in the SVP
iIndex 2 Indicative of a recruitment problem.

Caveats and future work

- Extra sources of mortality (e.g. crab used as bait
in whelk fishery)

- -Uncertainties in_the Life-history parameters  of
crab (affecting scale of the production curve)

- Update the offshore time series of LPUE using
Logbooks-VMS data
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