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Biology of whelk relevant to monitoring and management of the fishery

1. No larval dispersal phase
2. Size composition and growth varies on small spatial scales

• Difficult to get representative size and age data from the fishery
3. Size at maturity is large by comparison with the market size

• A problem for management using technical measures only
4. Age data possible but method not yet routine
5. Important to monitor changes in location of fishing; hyperstability in 

CPUE indicators
6. Potential climate effects (given thermal tolerance of whelk)



• Buccinum undatum (Common Whelk) are 
fished along the east coast from Howth 
south to Rosslare.

• Fished commercially from the South Irish 
Sea since the 1960s.

• Effort and landings have fluctuated 
periodically

The Whelk fishery in the south west Irish Sea



5000-6000 tonnes 2015-2023

Loss of 3000 tonnes since 2022

Loss of €3million in value to the fleet

Currently we don’t know why this decline 
has occurred

effort reduction 
ORE surveys
Climate
fishery caused reduction in stocks

Whelk Landings into Ireland



Some evidence of a decline in catch rates in the 
period 2014-2022 compared to 2006-2018

An Issue: spatial data only at ICES rec (vessels 
over 10m) and no spatial data for vessels under 
10m. Is the distribution of fishing the same 
throughout these years or is it shifting to new 
areas and depleting old areas with 
hyperstability in the LPUE index

LPUE (stock abundance index)



LPUE index and by ICES rec



Port sampling (size data)

• Whelk sampling monthly at a processing facility in 

the south east.

• The majority of whelk caught along the east coast 

are processed at this facility.

• Whelk are collected from the vessels the previous 

day and sampled prior to processing.

• Scope to get large samples from many vessels 

fishing in different areas

• Tens of thousands of whelk measured in the past 10 

years



Average Shell Heights by Port



Port sampling data raised to landings
The basic data for length based assessment

The slope has information 
on the mortality rate

Size distributions seem 
stable

For length based 
assessments we also need 
growth rate parameters
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Area Year 𝑳∞(mm) K
All 2000 106 0.13

2023 100.3 0.2
Dublin 2000 101.6 0.19

2023 - -
Wicklow 2000 - -

2023 106.2 0.24
Arklow 2000 107 0.15

2023 114.5 0.19
Courtown 2000 116.1 0.1

2023 107.6 0.23
Wexford 2000 105.5 0.15

2023 - -

Growth rate parameters estimated from size data; modal progression

- A lot of uncertainty
- YPR (growth overfishing) reference points can 

be estimated just from growth and mortality 
and length weight parameters

Port 𝑭𝒎𝒂𝒙 𝑭𝟎.𝟏
All 0.561 0.351 

Arklow 0.621 0.361 

Courtown 0.681 0.381 

Wicklow 0.561 0.351 

MA setting: the moving average width to isolate length frequency peaks

Example of modal progression 
analysis

What is the fishing rate that will optimize the yield 
for each recruited whelk



Fishing mortality rates in relation to YPR reference points

Fcurrent = vertical black line
Reference points = dotted red and orange lines

What does this all mean?
- There is too much uncertainty here for 

operational advice
- The main uncertainty is the growth rate (need 

direct estimates of size at age (statolith method)
- Aggregation of the port sampling size data at 

different levels give different estimates of fishing 
mortality. What’s the best spatial resolution for 
estimation?

- Need fishing location information to give 
flexibility to aggregate data at different 
scales



Size Year Total WHE Measured No. WHE Measured %

2022 10229 1211 11.84

2023 15516 1258 8.11

2024 14355 1225 8.53

2025 15562 1003 6.45

2022 10229 4092 40.00

2023 15516 5364 34.57

2024 14355 5061 35.26

2025 15562 5072 32.59

2022 10229 6579 64.32

2023 15516 9257 59.66

2024 14355 8439 58.79

2025 15562 9081 58.35

2022 10229 8253 80.68

2023 15516 12115 78.08

2024 14355 11057 77.03

2025 15562 11837 76.06

2022 10229 100 0.98

2023 15516 256 1.65

2024 14355 186 1.30

2025 15562 327 2.10

<45mm

<55mm

<65mm

<75mm

>100mm

Size at maturity (UK)

Size at maturity (Irish fishery area)

Size at maturity and management of MCRS



22/05/2025 22/06/2025

22/05/2024 22/06/2024

Snapshots of surface marine heatwave 
events in Irish waters May and June 2024 
and 2025. Transfer of heat to the seabed 
more likely in the mixed water column of 
the south Irish Sea. In stratified water 
there may be trapped heat pockets

Biological effects on whelk:
- Increased metabolic rate and energy demand 

needs to be met with higher food intake
- Reproductive impairment (lower clutch size, 

reduction in mating, changes in gametogenesis)
- Reduced growth (or at least maximum size is 

higher in lower temperatures) Emmerson et al 2020

- Optimum temperature range is low at 7-12C
- Stunted size distribution 

Marine Heat Waves: The strongest trend in prevalence 

and intensity of marine heat waves is in the south Irish 

Sea: increase in heat waves days per annum



Survey types

Bathymetry & Side-Scan Sonar: Uses 
multibeam echo sounders to generate 
3D topographic images of the seafloor.

Sub-Bottom Profiling & Seismic 
Surveys: Emits controlled acoustic 
energy to penetrate the seabed, 
mapping sediment layers, bedrock 
depths

Magnetometry & UXO Detection: Uses 
dual magnetometers to detect ferrous 
metals, specifically identifying 
shipwrecks or cables prior to heavy 
drilling

Lower-frequency seismic air guns generate high-energy, 
impulsive sound waves capable of causing physical trauma (or 
statocyst disruption). Statoliths in whelk are calcified structures 
floating in the statocyst. Used for orientation. (evidence mostly 
from crustaceans)

Other potential effects: Geophysical surveys for ORE and whelk



Key knowledge gaps

1. Growth rate
2. Fishing location data (iVMS)

• Monitoring CPUE and aggregation of 
size data at correct scales

3. More CPUE data
• Map the distribution of CPUE 

• as an indicator of fishery 
performance

• As an index of stock abundance
4. Impact of marine heat waves
5. Impact of underwater noise

Issues for management and interface with science

1. Size at maturity is well above the EU MCRS (as 
applied in Ireland) giving poor protection of 
juveniles

2. No management of fishing effort or landings of 
whelk in Ireland (and in some other areas). All 
based on MCRS.

3. How would advice on Fcur/Fref be implemented?
4. Use of crab bait in the whelk fishery

• About 1300 tonnes of crab per annum in 
Ireland

• Artificial bait project ongoing
• Industry transition to spider crab 

increasing


