Whelk

D

(Buccinum undatum)

Conservation Authority

Summary

Max. 120 mm total shell length,
60mm wide (Ager, 2008)
Lifespan >10 years (FA0,2020)

Size of maturity in the
SIFCA district (Lso) 45 — 66 mm (total shell length)

Size

50 - 4100 eggs per capsule
80 - 150 capsules laid per female

2 - 10 juveniles hatch per capsule
(Smith, 2012; Martel et al., 1986)

Reproductive frequency  Annual

Capture methods Whelk pots

Minimum Conservation

Reference Size

Fishing Season All year (peak March-May)

Fecundity

45 mm

Description

Buccinum undatum known as the common whelk or waved whelk is a large marine
gastropod (referred to as whelks throughout this document). It is widely distributed
across the North Atlantic Ocean ranging from Norway to the Bay of Biscay in the east
and along the coast of eastern Canada to Jersey in North America on the west
(Hollyman, 2017). Whelks are commonly found around the entire UK coastline from
the intertidal to depths of ~1200m (Ager, 2008; Hollyman, 2017) where they inhabit
varied benthic substrates including sand, mud, and gravel (Haig et al., 2015). Using a
highly developed chemosensory system whelks actively predate bivalve molluscs,
crabs and polychaete worms and scavenge carrion (Scolding et al., 2007). Limited
movement as adults is thought to contribute to localized populations (de Vooys and
van der Meer, 2010) with a total daily movement of up to 155 m recorded (Robinson,
2015).

Reproductive Life history

The timing of the reproductive cycle for the common whelk varies across its distribution
as copulation and egg laying are temperature dependent. In UK waters mating is
triggered when temperatures fall below at least 12°C, in some cases 9°C as has been
evidenced for populations found in the Solent (Kideys et al., 1993; Smith et al., 2013;
Hollyman, 2017). Females attract males by releasing pheromones and egg fertilisation
is internal (Hollyman, 2017). Egg laying takes place between the months of October
and May, depending on location. In the Solent whelks were found to lay eggs between
December and February (Smith et al., 2013) whereas egg laying in Plymouth has been
recorded between October and May (Lebour, 1937 cited in Hollyman, 2017). Along
the coast of Normandy spawning mainly occurs between October and December
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(Heude-Berthelin et al., 2011) whilst outside of the English Channel, in North Wales,
spawning has been recorded between November and December (Hollyman, 2017).

Females deposit eggs in small spherical capsules onto hard substrates with each
capsule containing up to 2,700 eggs (Martel et al., 1986). The act of a female laying
eggs is thought to induce other females to spawn and collectively each female
contributes between 80-150 egg capsules to a single egg mass (Smith and Thatje,
2013). Development takes place inside the egg for a duration of 2-5 months (Kideys
et al., 1993, Hollyman, 2017; Smith et al., 2013) until fully developed juveniles emerge
measuring 3 mm in shell length (Martel et al., 1986). Despite the large number of eggs
contained in an egg mass successful recruitment is low. Studies on a Solent whelk
population found approximately 1% of eggs developed to juveniles and the remaining
eggs are used as nurse eggs for the developed embryos (Smith, 2013).

The sedentary lifestyle of the whelk and lack of planktonic larval stage limits the
dispersal of individuals and consequently reduces the genetic variation in a population
leading to distinct, localized populations (Ashfaq et al., 2019; Weetman et al., 2006;
Martel et al., 1986).

Size of maturity (SOM)

Size of maturity (SOM) is often used to help establish an appropriate Minimum
Conservation Reference Size (MCRS) to ensure individuals can reproduce at least
once before capture. For whelks the SOM is commonly accepted as the total shell
length at which 50% of a population are mature and is referred to as the Lso.

Several methods can be used to estimate sexual maturity in whelks: histological
examination of the gonads; visual assessment of gonad development; gonadosomatic
index using the weight of the gonad as an index; microscopic examination for presence
of oocytes and sperm; or measurement of penis length to indicate male maturity (Haig
et al., 2015; Couillard and Brulotte, 2020). Many studies choose to visually assess
gonad development as it is a low-cost method with rapid results (Couillard and
Brulotte, 2020).

The reviewed literature confirms SOM for the common whelk can vary greatly between
populations on a small geographical scale (table 1). Across the Southern IFC District
SOM ranges between 45-66 mm, a difference of up to 21 mm. In Portsmouth Lso was
found to be 45 mm for females and 46 mm for males (Mclintyre et al., 2015). However,
Bell and Walker (1998) found SOM for males in Portsmouth to be larger at 57 mm.
The largest SOM sampled in the district was 66 mm and 64 mm for males and females
in Poole respectively (Mcintyre et al., 2015). A male population sampled in the Solent
at Nab Tower reached sexual maturity at 55 mm and whelks examined in Weymouth
ranged from 55 mm for females and 59 mm for males (Bell and Walker, 1998; Mcintyre
et al., 2015).

SOM for populations outside the Southern IFC District but within the English Channel
ranged between 45 mm at Selsey to 71 mm at Exmouth (table 1). In coastal waters
around the rest of the UK SOM continues to vary significantly with the smallest Lso
recorded at 45 mm along the Kent and Essex coastline and largest at 85 mm in the
Shetland Islands, Scotland (Hollyman and Richardson, 2018; Hollyman, 2017).
Overall males tend to mature at a larger size than females although this is not always
significantly different. However, in some populations sampled in Eastbourne,
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Normandy and Exmouth size at sexual maturity was found to be larger in females
(table 1). Age at maturity also varies between 2 — 11 years depending on location but
not sex (Ashfaq et al., 2019; Hollyman and Richardson, 2018; Heude-Berthlin et al.,
2011; Hemer et al., 2006; Fahy et al., 2000 and Morel, 1997).

SOM for 91% of the 33 populations of whelks analysed and listed in Table 1 are above
the EU/national MCRS of 45 mm. All studies undertaken within the Southern IFC
District found SOM to be higher than 45 mm excluding female whelks sampled in
Portsmouth, which were found to mature at 44.8 mm. This indicates the current
minimum size of 45 mm is not appropriate for the sustainable management of the
whelk fisheries within the District.

Table 1. Size of maturity estimates (Lso) for the common whelk (Buccinum undatum) in studies
undertaken around the British Isles. Male and female total shell length given in mm. Methods include:
Visual (an assessment of the differentiation of the digestive whorl); PL (penis length); and Histology
(microscopic analysis). Refer to the Appendix for more information about each study.

Studies undertaken in the Southern IFC District

Location Male Female Method Reference
Portsmouth 1 56.5 - PL Bell and Walker, 1998
Portsmouth 2 46.4 44.8 Visual Mclntyre et al., 2015
Solent (Nab Tower) 55.1 - PL Bell and Walker, 1998
Poole 66 63.5 Visual Mclntyre et al., 2015
Weymouth 59.1 54.7 Visual Mcintyre et al., 2015
Studies undertaken in the English Channel (excl. Southern IFC district)
Location Male Female Method Reference
Selsey 64.6 59.6 Visual Mclntyre et al., 2015
Eastbourne 51.2 56.7 Visual Mclntyre et al., 2015
Exmouth 70.9 69.3 Visual DSIFCA, 2015
Exmouth 69.2 72.4 Visual Mclntyre et al., 2015
Jersey 60.5 56.8 Visual Hollyman, 2017
Jersey 56-63 - PL Morel, 1997
Start Bay 64.4 57.8 Visual DSIFCA, 2016
Eastbourne 57.4 - PL Bell and Walker, 1998
Worthing 56512 - PL Bell and Walker, 1998
Selsey 45.2 - PL Bell and Walker, 1998
Normandy - France 49 52 Histology Heude-Berthelin et al., 2011
Studies undertaken outside the English Channel
Location Male Female Method Reference
[Ifracombe 76.4 76.5 Visual DSIFCA, 2015
Lundy 75.5 75.5 Visual Mclntyre et al., 2015
Irish Sea 69.6 67.6 Visual Emmerson et al., 2018
Whitehaven 74 69.5 Visual Mclntyre et al., 2015
Wells 62.5 60.6 Visual Mclintyre et al., 2015
Inner Cromer Knoll 76.2 77.8 Visual Mcintyre et al., 2015
Ramsgate 49.5 52.8 Visual Mclntyre et al., 2015
Whitstable 61.9 60.7 Visual Mclntyre et al., 2015
Kent & Essex IFCA . Hollyman and Richardson
District 45.3-56.1 Visual 20133/
South west Irish 63-68 : PL Fahy et al., 2000
Sea
Location Male Female Method Reference
North west Ireland 83 82.6 Males — PL  Hemer et al., 2006
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Female -

Histology
Wales 51-76 Visual Haig et al., 2015
Wales - Menai Strait 61.8 58.1 Visual Hollyman, 2017
Wales - Amlwch 81.2 74.6 Visual Hollyman, 2017
Wales - Holyhead 70.2 68.6 Visual Hollyman, 2017
Wales - Nefyn 77.9 69.7 Visual Hollyman, 2017
Scotland - Shetland 85.1 83.2 Visual Hollyman, 2017

A range of anthropogenic and environmental pressures have been attributed to
variations in SOM for whelks including water temperature, depth, fishing pressure,
food availability and predation (Mcintyre et al., 2015; Heude-Berthelin et al., 2011).
Haig et al, (2015) found the SOM for whelk populations in Wales was positively
influenced by depth with individuals in shallow water (0-10m) found to mature at a
smaller size than individuals in deeper water. Temperature is also significantly related
to SOM as lower temperatures correlate with increased SOM (Mclntyre et al., 2015).
Other factors that can affect SOM on a local scale are those that impact growth such
as high predator densities. Whelks have been found to grow thicker shells in areas
where they co-exist with large populations of brown crabs (Fahy et al., 2006). Fishing
has also been demonstrated to reduce the size at which a population becomes
sexually mature over time when compared to unfished populations (Fahy et al., 1995).

The variability in SOM over a small spatial scale deems large scale management
measures such as the national minimum landing size inappropriate. The introduction
of local management measures has been described as the most beneficial option to
consider for a sustainable fishery (Shelmerdine et al., 2007; Blue Marine Foundation,
2018).

Southern IFCA Fishery
Fishing activity

Whelk are amongst the most economically valuable shellfisheries in the UK after
nephrops, scallops, crab and lobster (MMO, 2018). In 2018 UK landings totalled
17,900 tonnes at a value of £21.9 million (MMO, 2018). Of this, 10,800 tonnes were
landed in England, worth £13 million. Whelks are caught along the entire coastline of
England but total annual landings indicate the largest fisheries exist along the south
coast in the Southern and Sussex IFCA district followed by Devon and Severn IFCA
district (Blue Marine Foundation, 2018). Whelk fishing takes place across the entire
Southern IFC District but is most prominent in the Solent and west Dorset. There are
250 permitted pot fishers registered as undertaking potting activity in the Southern IFC
District, of which 227 fish fulltime. Some of these fishers solely target whelks whilst
others fish for whelks intermittently around crab and lobster potting.

Whelks within the Southern IFC District are exclusively caught using baited traps but
a very limited number of landings are caught as bycatch from other fisheries. Pots are
specifically designed to target whelks and comprise of a weighted cylindrical structure
with a mesh covered opening. Some are purposefully built whilst others are made from
re-purposed plastic containers weighted down with concrete (Southern IFCA, 2018).
Escape gaps allow for undersized individuals to escape. Pots are baited with crab and
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fish to exploit the whelks’ strong sense of smell and attract them to the trap before
being set between 15 m and 20 m apart for approximately 24 hours. The number of
pots worked in the district ranges from 150 to 1,200 depending on the size of the vessel
(C.Smith 2020, pers. comm., 16 September). Once collected, a riddle of parallel bars
is often used to sort the catch and return undersized individuals.

Whelk potting can take place throughout the year but landings in the district indicate a
seasonal peak between March and May whilst the lowest landings tend to occur from
October to December (Southern IFCA, 2018).

Landings & Value of Fishery

Southern IFCA do not currently hold effort or catch data for the whelk fishery and little
is known about the stock status of the common whelk throughout its range (Blue
Marine Foundation, 2018). However, landings data from the MMO can help indicate
the scale of the fishery over time. In 2019 approximately 2,192* tonnes of whelk worth
£2,917,268* was landed into ports across the Southern IFC District (Fig.1). Weymouth,
West Bay, Poole and Portsmouth are the key ports for whelk landings within the district
(Southern IFCA, 2018).

*these figures represent vessels that land into ports in the Southern IFC District, some of which would
have fished outside the district and be >12 metres in length.

Whelk landings have increased over the last 14 years from 1,279 to 2,192 tonnes
between 2005 and 2019 with a high of 3,352 tonnes landed in 2011. Between 2005
and 2011 (excluding 2007) whelk landings in the Southern IFC District increased by
an average of 400 tonnes year-on-year (Fig.2). However, in 2007 landings increased
substantially from the previous year by 42% increasing from 1,951 to 3,339 tonnes
followed by a decline to 2,414 tonnes in 2008 in line with the previous annual
increases. Following 2011 annual landings in the district remained relatively stable for
five years ~3,000 tonnes per year. In 2017 landings declined by 900 tonnes and have
remained ~2,000 tonnes per year for the last three years.

The value of the fishery has increased by 63% over the last 14 years from £498 per
tonne in 2005 to £1,330 per tonne in 2019 (Fig.2). In 2019 the total value of whelk
landings into the Southern IFC District was just over £2.9 million, an increase of 27%
on the value of the fishery in 2016 despite a reduction in landings of 740 tonnes.
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Figure 1. Landings of whelk (Buccinum undatum) into the Southern IFC District from 2005 to 2019. Data
received from the Marine Management Organisation (MMO).

Associated management

Whelk fisheries within Southern IFCA waters are managed solely by a Minimum
Conservation Reference Size (MCRS) of 45 mm (total shell length) under European
legislation (Regulation (EU) 2019.1241). However, fishing effort is also indirectly
managed through the ‘Vessels used in fishing 2012’ byelaw that prohibits commercial
vessels over 12 metres from fishing in the Southern IFC District. The reduction in
vessel size naturally restricts fishing effort as it limits the quantity of static gear that
can be worked by each vessel. A voluntary code of conduct also operates in the Lyme
Bay Special Area of Conservation (SAC) which includes pot limitation of 500 per
vessel, with no more than 30 pots in a string. Registered vessels also voluntarily fit
Vessel Monitoring Systems (VMS) in this area.

The EU/national MCRS of 45 mm has been increased regionally up to 75 mm in some
areas around the British Isles (table 2). Following studies on SOM of whelks within the
Devon and Severn IFC District the Authority increased the MCRS of whelks to 65 mm
in November 2020. North Western IFCA are also in the process of increasing their
MCRS based on SOM data. The MCRS for whelks within the Eastern IFC District
currently sits above the EU/national minimum size at 55 mm but further increases are
under consideration. Additional management measures such as pot limitations, riddle
sizes and permit schemes have also been introduced around the UK (Southern IFCA,
2018; Blue Marine Foundation, 2018).

Version 1.5 24/5/2021
Author: Jamie Small



Table 2. Minimum Conservation Reference Sizes (MCRS) for the common whelk (Buccinum undatum)
in Inshore Fisheries and Conservation Authority (IFCA) Districts in England and other regions around
the British Isles. All measurements in mm for total shell length.

IFCA Minimum Conservation Reference Size (MCRS) (mm)
Northumberland 45
North Eastern 45
Eastern 55
Kent & Essex 45
Sussex 45
Southern 45
Devon & Severn 65
Cornwall 45
Isles of Scilly 45
North Western 45

(Measures under development to increase MCRS to 75 in a
staged process)

Other British Isles Minimum Conservation Reference Size (MCRS) (mm)
Isle of Man 70
Wales 55
Shetland Islands 75
States of Jersey 75

Bold: MCRS above the EU/national size of 45mm
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Appendix

Table A. Estimates of size at maturity for the common whelk (Buccinum undatum) in studies undertaken around the British Isles. Table shows study location, total number of
individuals sampled overall, size range sampled, total number of individuals used to assess size at maturity, size of smallest mature individual, size at 50% maturity (Lso), Size
range of mature individuals and method used to assess maturity. All sizes based on total shell length in mm.

Length Data

Size at Maturity Data

Total No. No. of No. of s%i?lg;t Size at Size range
o . . o
Stuc_iy o c_)f individuals Size range Total No. individuals mature 50/9 _of mature Maturity Reference
location individuals (n) (mm) of ") individual maturity individuals Method
surveyed individuals (mm) (Lso) (mm) (mm)
M | F M | F M | F M | F M | F M | F
Studies undertaken inside the Southern IFCA District
Portsmouth 1 98 58 | 40 - - - - - - - | s65 | - - - PL Bell and Walker,
1998
Portsmouth 2 294 - - - - - - - - - | 464 | aa8 | - ; Visual gﬂocl'gtyre etal,
Solent (Nab Bell and Walker,
Tower) 320 146 174 - - - - - - - 55.1 - - - PL 1998
. Mcintyre et al.,
Poole 310 - - - - - - - - - 66 63.5 - - Visual 2015
Weymouth 339 - - ; - - - - - - | 591|547 | - - Visual gﬂocl'gtyre etal,
Studies undertaken inside the English Channel (excl. SIFCA district)
. Mclntyre et al.,
Selsey 254 - - - - - - - - - 64.6 | 59.6 - - Visual 2015
Eastbourne 243 - - - - - - - - - 51.2 | 56.7 - - Visual g/locllgtyre etal,
Exmouth 1600* - - - - - - - 59 59 70.9 | 69.3 - - Visual DSIFCA, 2015
Exmouth 245 - - - ; ; - - ; - | 692|724 | - - Visual gﬂocl'gtyre etal,
Jersey 277 - - - - - - - - - 60.5 | 56.8 - - Visual Hollyman, 2017
Jersey 953 - - - - - - - - - %%’ - - - PL Morel, 1997
Start Bay 175 86 89 - - - - - 52 55 64.4 | 57.8 - - Visual DSIFCA, 2016
Eastbourne 497 245 | 252 - - - - - - - | 574 | - - - PL Bell and Walker,
1998
55.7
Worthing 799 343 | 456 - - - - - - - - - - - PL Bell and Walker,
1998
61.6
Selsey 387 183 | 204 - - - - - - - 42| - - - PL ?ggsa”d Walker,
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France - . Heude-Berthelin
Normandy 9087 - - - - - - 49 52 49 52 Histology etal, 2011
Studies undertaken outside the English Channel

Ilfracombe 1600* - - - - - - 66 62 76.4 | 76.5 Visual DSIFCA, 2015

. Mclntyre et al.,
Lundy 348 - - - - - - - - 75.5 | 75.5 Visual 2015
Irish Sea 9234 i : - 2451 : : . - | 696 | 67.6 Visual T merson et al,
Whitehaven 397 - - - - - - - - | 74 | 695 Visual g"ocl"s‘tyre etal,
Wells 833 i : - - : : . - | 625 | 60.6 Visual Mo nyre etal.
Inner Cromer . Mclntyre et al.,
Knoll 278 - - - - - - - - 76.2 | 77.8 Visual 2015
Ramsgate 613 . - - - - - - - | 495 | 528 Visual gﬂocl"s‘tyre etal,
Whitstable 264 i : - - : : - - | 619 | 60.7 Visual Moty et al,
Kent & Essex . Hollyman and
IFCA District 1000 - - - - - - - - | 453561 Visual Richardson 2018
South west 63- .
lrish Sea - - - - - - - - - 68 - Visual Fahy et al., 2000
North west - - - - 322 146 | 176 | - - | 83 | 826 M -PL Hemer et al., 2006
Ireland F - Histology
Scotland - .
Shetland 218 - - - - - - - - 85.1 | 83.2 Visual Hollyman, 2017
Wales 5080 - - - 1659 - - - - 51-76 PL Haig et al., 2015
Wales -Menal 900 - - - - - - - - | 618|581 Visual Hollyman, 2017
Strait
Wales - 151 - - - - - - - - | 812 | 746 Visual Hollyman, 2017
Amlwch
Wales - .
Holyhead 107 - - - - - - - - 70.2 | 68.6 Visual Hollyman, 2017
Wales - .
Newfyn 107 - - - - - - - - 77.9 | 69.7 Visual Hollyman, 2017

*total sample size of 1,600 across llfracombe and Exmouth sites sampled by DSIFCA, 2015
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