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April 2022

Welcome to the eighth newsletter for the EMFF fisher-scientist Partnership project. The next few months will be very busy with field work and there will be a lot more reports being released. Below is an update on some of the latest results and upcoming work. As always, thank you for your input and help and please do contact us if you have any questions, comments, or concerns.
Natalie Hold
Research Lead, n.hold@bangor.ac.uk 
Crabs
We have now completed the size at maturity study and submitted a paper to a formal scientific journal for review and publication. We sampled over 600 crabs from north (Liverpool Bay area) and south (Pembrokeshire) Wales. Males mature at a smaller size than females and in general results were broadly similar to previous Welsh and Manx studies. In summary, we found that by the size of 119 mm carapace width - (i.e., well under the current Wales-wide 140 mm MLS) a very high proportion of males (99%) and females (50-95%) will be mature. This means that the MLS is likely to adequately protect immature individuals that have not yet spawned from being landed. A new finding was that both sexes mature at a significantly smaller size in the north Wales sampling location, compared to the south Wales site. Comparing our results to an earlier Welsh study in 2014/2015, we did not find strong evidence for a decline in size at maturity. This study looked at physiological maturity (the size at which the ovaries/testes mature. Ideally, we would look at the size at which crabs are able to successfully mate and carry their eggs to successful hatch. However, due to the more cryptic nature and migration patterns of berried female crabs this is very difficult. Nonetheless, in most species this “functional” maturity is reached at a slightly larger size than physiological maturity.
Lobsters
The report on lobster size at maturity will be published shortly, it is just going through the final internal peer review process. Results show that the current 90 mm landing size protects approximately 50% of lobsters to reach maturity, 90% will be mature by 100 mm carapace length. However, as most lobsters moult in the summer, then spawn in the winter and carry their eggs for around 9 months before hatching the following summer, there is likely to be a whole year when the lobster is large enough to be landed for the first time as well as carrying their first brood of eggs, due to the legal landing of berried lobsters in Wales.
A long time series of size data were gathered representing landings from 1983 – 2021. The size structure of the landings was compared to the ideal size structure for a population with our estimated size at maturity. Two reference points for three different size-based indicators were calculated, a limit reference point (below which the stock may be at risk of collapse) and a target reference point (at which fishing will be approaching maximum sustainable yield). All three reference points assess the size structure and conservation of smaller animals in the population. All three were around the limit reference point but well below the target reference point. There are some issues to be investigated with these size data: gear changes over the time series, increased offshore fishing etc. We will be talking to fishers about how their gear, locations and catches have changed over time to understand how to standardise the historical data. If you would like to input into this discussion, then please let Natalie know. n.hold@bangor.ac.uk 
V-notching: We will be undertaking the v-notching program this spring and summer. There will be the opportunity to be involved intensely to provide a large amount of data for scientific analyses but is this is too much of a commitment you can also be involved to a lesser extent on a purely conservation basis. Some financial compensation is available. Please contact Charlie for more information. c.heney@bangor.ac.uk 


Bycatch
We are continuing to record bycatch in lobster & crab pots to provide evidence to regulators and for eco-accreditation schemes. In the next month or so we will finish data collection and focus on analysing the data and writing it up. If you catch (or have caught) anything unusual in your pots, please let us know!

We also have a small project looking at reducing bycatch in gillnets and may be trialling nets or adaptations for comparison this summer. If you use gillnets and want to see a particular problem addressed, or want to be involved, please get in touch.

European Bass
Tagging – adult bass
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a) Internal tag with bright float jacket you might find washed up on beaches b) externally marked tagged bass indicating it has been tagged with the internal tag shown in a)
Last summer with the help of local bass fishers and the Centre for Fisheries and Aquaculture Science (CEFAS) we tagged 34 mature bass off North Wales. The bass were tagged mid-late summer, so we are looking forward to seeing where they have been over-winter. Please keep an eye out for any tags on beaches or if you fish recreationally or commercially keep a look out for the external tags on the fish. There is a cash reward for returns and we need the tags back to download the data. The data will allow us to track where the fish have been to help us understand more about the movement patterns of adult bass off the north Wales coast. 
For tag returns phone: 01502 524526
For more information contact: Harriet Lincoln – h.lincoln@bangor.ac.uk 


Microchemistry analysis – juvenile bass
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a) 1mm Juvenile bass otolith x100 magnification b) blue transect marked on an otolith from its centre to edge where ~x50 samples were taken for chemical analysis c) map of Barium across the otolith showing a clear change when the bass enters a more freshwater influenced environment
European bass are assumed to aggregate offshore to reproduce. Eggs and milt are released into the water and once fertilised the eggs hatch and larvae are dispersed to nursery settlement areas in estuaries and marshes around the coast. This recruitment into nursery areas is strongly influenced by environmental factors such as sea temperature and the prevailing winds each year, resulting in good years and bad years for sea bass spawning success. Due to the vast scale of the oceans and tiny larval stages of bass, finding eggs and larvae to understand this pelagic life stage is difficult. For European bass management understanding more about these early life stages and their recruitment and its drivers is vital to prevent further stock decline. 
To investigate this, we have been studying otoliths (ear bones) of juvenile bass collected from nursery areas around the Welsh coast. These have growth lines like a tree, and so the age of juvenile bass can be counted (in days). The otoliths were taken to the British Geological Survey (BGS) where Laser Ablation-Inductively Coupled Plasma-Mass Spectrometry (LA-ICP-MS) was used to take samples in a transect across each otolith. These were analysed to look at the chemical composition which reflects environmental conditions such as the transition from the marine to freshwater environment. When linked with the age data this can enhance understanding of the timing of settlement into nursery areas.       

Rays
As the project enters its final year, we are now collating all the data collected from commercial fishers in North and South Wales for analysis. Thanks for your help in providing samples.
We have continued to carry out annual population surveys on behalf of Welsh Government Marine and Fisheries Division, to better understand the biology and distribution of Welsh skate and ray populations. We also carried out research that assessed the survival of rays after capture and release in gill nets to contribute to their continued exemption from the landings obligation. Preliminary results indicate that rays captured in gill nets targeting sole show high survival (~99%) at gear retrieval, with longer-term survival after release also estimated to be high (>75%).

Spider Crab
This year will mark the undertaking of a study on a species that is occurring in increasing numbers in North Wales. Working with the Sustainable Fisheries Wales Team, I am a Master's by Research Student, starting a project on the ecology and fishery of the spider crab in North Wales.
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The Spider Crab, (Maja brachydactyla). Source: Malcolm Storey, 2011


Anecdotal reports suggest that Spider Crabs are becoming increasingly common in the area, at the tip of their northerly range. However, the population of spider crab in North Wales has been studied very little, and this project will be one of the first to gain an understanding of the ecology of these organisms in this region.
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Map of range of Maja brachydactyla, the Western Atlantic Spider Crab (Blue dots), note North Wales at the upper limits of its range. Source: Abello, 2014

The study will focus primarily on 3 factors: seasonality, the sex ratio and maturity, and the diet of these crabs. Data for seasonality can be gathered from basic observations on crustacean fishing boats, counting numbers in pots over the year and months. Sex ratios/maturity and diet will be gathered from lab-based studies, via gonad and stomach content analysis, respectively.
We are aware that there have been reports of increasing abundance of spider crabs coinciding with decreasing observations of juvenile edible crab in areas where they were previously abundant. This may indicate that the Spiders may be feeding on the other crustaceans or competing for resources. The diet analysis in this study will be able to conclude if edible crab (and possibly Lobster) are being predated on by spider crabs in any significant numbers. If we can gain an understanding of the interactions between spider crabs and commercially valuable species, it will be of great benefit to both fishers and researchers in the future.
Information regarding timescales of the spider crab fishing, or the number in which they are caught per month is very valuable to this research. If possible, it may be useful to arrange some fisher interviews or observation trips on fishing vessels, in order to gain an understanding of the long-term patterns of the species in the area. 
If there is any interest with working on this project, please contact the Fisheries Team or me directly at hdn18bzv@bangor.ac.uk.


Whelk
Work has been ongoing to provide evidence on the status of whelk stocks in Welsh waters and estimates of key life history parameters important for fisheries management such as size at maturity and growth. Fishers across Wales have assisted us with collecting samples of whelk using pots with smaller mesh and drainage holes to retain smaller whelk. Whelk are known to vary in their biology across quite small distances and this has been shown in previous work in Wales and in the current research. Across Wales, size at maturity varies from approximately 51 to 75mm. The size to which whelk grow to in different regions (on average) also varies from 59 to 107mm.
Surveys of whelk across Wales will be used to inform the status of stocks. In the short term these data will be used to adjust the current Annual Catch Limit (ACL) for the fishery and in the long term they will form the basis of a stock assessment that will be able to set the ACL linked to stock abundance. Currently the size at maturity, growth, and size frequency of stocks across Wales have been used to estimate size-based indicators of stock health. These will be published by August 2022.
Bangor will also be carrying out a whelk mark-recapture survey across approximately 8 sites in Wales in June 2022. This will estimate abundance at each site and compare these abundance estimates to catches in pots. This will inform us how pot catches relate to abundance on the ground and whether pot-based surveys are a reliable method into the future, along with the identification of other factors that may affect pot catches.
If you would like to know more about the whelk work or get involved in surveys in June, please contact Charlotte Colvin c.n.colvin@bangor.ac.uk.
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Figure showing samples of whelk collected for analysis and mature female gonads.

Contact Us
Fisheries@bangor.ac.uk
Sustainable Welsh Fisheries,
Marine Centre Wales, 
Bangor University,
Ffordd Y Coleg, 
Menai Bridge 
LL59 5AB 
sustainable-fisheries-wales.bangor.ac.uk
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