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1.0  EXECUTIVE SUMMARY  

1.1  Introduction  

The Authorityôs Research and Environment team complements the Enforcement and 

Administrative teams to deliver evidence -based fisheries management that is sensitive to 

social, environmental and economic needs.  As well as a range of inshore fisheries  

operating in the district, the district supports a wealth of important natural feature s that 

are protected under a suite of UK and EU designations (Site of Special Scientific Interest, 

Special Protected Area, Special Area of Conservation, Ramsar site).  These collectively 

form a network of Marine Protected Areas  that will in the coming year s be augmented  

with the creation of additional Marine Conservation Zones . In addition to continuing to 

support the Authorityôs management of the Wash Fishery Order 1992, which oversees 

the major mollusca n fisheries in The Wash , the research team faces  a co nsiderable 

challenge in providing the evidence needed to develop fisheries management measures 

for the new conservation sites.  To achieve these goals the Authority must not only 

continue the research and monitoring programme s conducted by its predecessor 

organisation, the Eastern Sea Fisheries Joint Committee, but must develop new skills 

and deliver a range of projects that will satisfy its new conservation requirements.  To 

this end, the focus of the research teamôs work during 2013 was:  

 To review and, wh ere appropriate, continue with existing Core Research 

Monitoring  projects;  

 To advance the Authorityôs understanding of the features, habitats and species 

within the districtôs Marine Protected Areas , and the impacts of fishery  activities  

occurring within t hem.  

 To work in partnership with other organisations and stakeholders to effectively 

gather and share information;  

 To ensure staff are adequately trained to fulfil their work objectives;  

 

When developing the plan of research activities to be conducted duri ng 2013, the 

Authority polled the community seeking óbright ideasô. These included research projects 

that various partners and stakeholders  indicated they would like the Authority to conduct 

alongside the suite of non -discretionary core projects. Table 1.1  lists the core research 

projects while table 1.2 lists the existing discretionary and suggested ñbright ideasò 

projects.  
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Table 1. 1  -  Non - discretionary, core research projects for 2013/14  

Activity  Officer days 

2013/2014  

Wash Fishery Order -  Spring cockl e surveys  90  

Wash Fishery Order -  Autumn mussel surveys  80  

Wash Fishery Order -  EHO/DSP Bio - toxin sampling  61  

Wash Fishery Order -  Water quality monitoring (SWEEP)  29  

Wash Fishery Order -  Management of Several Fishery l ays  15  

Habitat mapping ( Sabel laria reefs and other MPA features )  120  

Horseshoe Point cockle surveys  23  

Titchwell Marsh mussel surveys   8 

Desk Study ï Assess current extent of habitat/feature maps in our 

district  

15  

Desk Study ï Review current scientific literature detailing evid ence of 

gear/feature impacts  

15  

Desk Study ï Review of current survey methodologies  and best 

practice  

5 

Stakeholder Liaison meetings  40  

Technical Advisory Group (TAG) meetings, workshops and work 

streams  

10  

MEDIN -  Meta -Data Compliance  3 

Annual Rese arch Report  60  

Total  574  

 

 

Table 1. 2  ï Discretionary  and ñBright Ideasò projects suggested for 2013/14  

Activity  Officer days 

2013/2014  

Wash Fishery Order -  Autumn cockle surveys  40  

Wash Fishery Order -  Cockle mortality study for contingency measures  36 

Wash Fishery Order -  Cockle growth assessment  44  

Wash Fishery Order -  Cockle dredge environmental impact assessment 

for muddy sediments  

35  

Wash Fishery Order -  Sub - littoral mussel surveys  29  

North Norfolk Coast ï Assessment of c rab/lobster stocks  50  



  

 

 

Eastern IFCA  Research Repor t 2013  
5 

North Norfolk Coast ï Assist Cefas with Practical Indicators in the 

Exploitation of CRUSTaceans  (PIECRUST) surveys  

12  

Suffolk -  Suffolk river surveys  (cockles, clams and peacock worm)  35  

Suffolk -  Holbrook Bay native o yster survey  9 

Suffolk -  Oyster Re storation Plan  for Stour and Orwell  20  

Recreational Sea Angling -  Revisit flounder project  85  

Recreational Sea Angling -  Fish monitoring programme  55  

Byelaw Review ï Mono - filament netting  review  24  

Byelaw Review -  Fisheries Minimum Size  review  10  

Desk  study ï Fisheries Nursery Area  review  20  

Marine mammal observer training  8 

Total  512  

 

The research department has 1 Senior Research Officer and 3 Research officers. After 

weekends, public and personal holidays  were taken into account, the team had a 

ma ximum total of 915 days available during 2013 . It was estimated that of these, 20%  

would be required to fulfil staff development requirements (including inductions, training 

and appraisals) and necessary administration duties (planning, managing, liaison a nd 

reporting).  This meant the research department had a total of 732 research officer / days 

available  for conducting the various research projects. From the tables above, it can be 

seen that a high proportion of the research departmentôs time (574 days) was estimated 

would be required for completing non -discretionary core research projects. This left only 

158 research officer/days available with which to conduct the discretionary and 

suggested ñBright Ideasò projects, which together would require a total of 512 research 

officer days. Figures 1.1 depicts how the available time would need to be allocated 

between the core projects, while figure 1.2 shows how realistically it would not be 

possible to conduct all of the remaining projects in the remaining time.  

Because the time required to complete all of the suggested projects greatly exceeded the 

resources of the research team,  there was a need to prioritise the projects.  Given the 

requirements to meet a full range of demands around  the district during 2013, and the 

amount of time already allocated to core projects in the Wash, it was determined that 

only one further project could be conducted there. In addition to this project, further 

work would be chosen that would include studies in Suffolk and North Norfolk, and 

include a crustacean and a fish monitoring project. These latter projects included an 

assessment of the districtôs crab and lobster stocks (incorporating the PIECRUST study), 
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a fish monitoring programme, continued monitoring of the native oyster popula tion at 

Holbrook Bay and a mono - filament netting review.  

 

Figure 1.1 ï Pie chart showing a breakdown of research officer resources 

required for the non - discretionary core projects  

 

 

Figure 1.2 ï Depiction of remaining research officer resources avail able for 

discretionary and ñBright Ideasò projects 

158 days available  
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Choosing which discretionary project would be conducted in the Wash was particularly 

difficult. In the past ESFJC had regularly conducted acoustic surveys to identify sub -

littoral mussel seed. Although thi s type of work had almost become ñexpectedò of the 

Authority, most of the Wash fishermen were instead divided over two of the other 

projects; a cockle mortality study or a cockle growth study. The former study would 

monitor ñatypicalò mortality rates with the potential to increase the fishable quotas of 

cockles in areas were the cockles were found to be dying. The cockle growth study was 

to determine how much the cockles grew between the spring surveys being conducted 

and the commencement of the fishery a f ew months later, again with a desire from the 

industry to increase quotas appropriately. Although a mortality study had been 

successfully conducted in 2012, allowing a contingency fishery to be opened on the 

Wrangle sand, the overall preference from the in dustry was for the cockle growth study.  

This report details the main research activities that were conducted by the Authority 

during 2013 . 

Mussel surveys  

Surveys conducted on the Wash inter - tidal beds found the mussel stocks appeared to be 

relatively stabl e, having decreased very slightly from 12,228 tonnes in 2012 to 12,100 

tonnes.  Although these figures suggested stability, and the Conservation Objective 

target for total mussel biomass has been achieved,  overall the beds we re in poor 

condition.  The biomas s of adult mussels had failed to meet the Conservation O bjective 

target of 7,000 tonnes and several of the beds appeared to be in a state of continued 

decline having failed to attract any settlement for several years. The ideal substrate for 

seed to settle  on is a raised matrix of live mussels and dead shells bound together with 

byssus threads . On several of the beds, the mussel densities have declined below levels 

at which they can support these raised matrices, reducing the probability of further 

successf ul settlements.  

On the North Norfolk coast on the lower shoreline of Titchwell Marsh there is a small bed 

of mussels attached to an outcropping of exposed Neolithic peat . Being exposed to 

strong winter tidal action, this bed is ephemeral in nature, regula rly attracting good 

settlements of seed that are subsequently washed away.  A survey conducted in February 

found the mussel biomass on this bed to be 110 tonnes. Although this was found to have 

increased to 129 tonnes when surveyed again in August, the popu lation structure 

indicated some of the mussels had been lost following the February survey and replaced 

with the new settlement.  
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Cockle surveys  

The spring cockle surveys in the Wash found that while the total cockle biomass had 

declined slightly from 21,1 06 tonnes  to 20,932 tonnes , the biomass of cockles that had 

attained a size of Ó14mm width had increased from 7,107 tonnes  to 11,159 tonnes . This 

was mainly due to a high proportion of the dominant 2010 year -class cohort reaching 

14mm between surveys.  Having shown sharp declines be tween 2008 and 2011,  the past 

two surveys have shown some signs of recovery and stability.  This has been facilitated 

by the recruitment and growth of a strong 2010 year - class cohort which boosted the 

total cockle biomass in 2012 and the adult biomass in 20 13.  With the exception of those 

stocks which died on Wrangle in 2012, most of this cohort has not yet been affected by 

the atypical mortalities that have been responsible for the declines. Their size and age 

structure suggests they could be vulnerable to h igh losses during the summer of 2013, 

however, which would precipitate a further decline by 2014. The survey also found high 

densities of 2011 year -class cockles to be present on the Dills and Daseleyôs sands. 

Although these were just under commercial size  at the time of the surveys, the industry 

predominantly targeted these stocks during the summer  fishery.  

Cockle surveys conducted at Horseshoe Point since 2010 have found the cockle stocks to 

be suffering the similar atypical mortality effects as those in the Wash. The cockles on 

this bed grow faster than those in the Wash, and possibly as a result of this, the 

mortalities have been seen to occur sooner. Although the bed has benefited from regular 

settlements of spat each summer, the majority are tending to  die before their second 

summer, precluding the opportunity for a fishery.  

Cockle growth study  

The project looking at the impact of cockle growth detected measurable levels of growth 

had occurred in the two month study period. Over all age groups there had  been an 

18.2% increase in mean cockle weight, with the younger, smaller cockles increasing in 

weight at faster rates than the larger cockles. If this figure was applied to the cockle 

biomass of 20,932 tonnes  at the time of the spring surveys, the stock wo uld have grown 

to 24,760 tonnes  by the start of the fishery. Because some of the <14mm width cockles 

had attained 14mm width during the study period, the biomass of this population would 

have increased at a faster rate of 26.5%, from 11,159 tonnes  to 14,11 7 tonnes . These 

figures, however, do not account for any mortalities that may have occurred during the 

study period. Although cockle stocks at this time of the year tend not to be subject to 

the large -scale mortalities associated with losses from winter st orms or warm weather 

phenomena like ñridging-outò events or ñatypicalò mortality, bird predation and other 

natural losses would have occurred.  The methodology was designed to collect 
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information about mortality rates in addition to growth, but even though two replicates 

were taken from each sample station, localised variability in cockle densities were too 

high for mortality estimations to be made. If the TAC for the fishery  was calculated from 

figures that took into account growth but not mortality, it cou ld easily lead to over -

exploitation of the stocks. This might not only endanger the sustainability of the stocks 

but could also have a detrimental impact on the conservation status of the site.  

Crustacean stock assessment  

The Crustacean research programme was  reinitiated this year and this report represents 

the first efforts at utilising data from MSAR (Monthly Shellfish Activity Returns) forms in 

analysing the fishery. This data has allowed effort and landings to be quantified for the 

entire district, by p ort and by fishing grounds leading the identification of the main areas 

of activity in the district for this type of fishing. The North Norfolk coast has been 

identified as the most productive with ~95% of mean annual landings originating from 

this area. E dible crab is by far the most important species landed in terms of weight but  

the value of the crab fishery is only slightly higher than for lobster due in most part to 

the higher market value of the latter species. Fisheries assessment has been carried ou t 

on the most important fishing grounds in the area using surplus yield models to provide 

indicative estimates of MSY (maximum sustainable yield) and optimum fishing effort.  

Initial indications are that none of the fisheries in the area are operating at u nsustainable 

levels but that some may be approaching threshold levels. A need for more appropriate 

analysis methods has been identified, along with the need for a programme of 

biosampling at sea and point of landing to support the MSAR data.  

Finfish Projec t  

The finfish project audited the main finfish species and fisheries within our district. Data 

from several sources were used for this study, including EIFCA and MMO landings 

records, Environment Agency survey data and records of fish caught on screens fro m the 

Sizewell nuclear power station. This information was summarised into species summary 

sheets for each of the main finfish species within our district.  

Habitat Mapping  

The Authority continued to map Sabellaria spinulosa  reefs in the district. Unlike ea rlier 

surveys that had used RoxAnn AGDS equipment and intensive ground truthing for 

mapping these features, this yearôs surveys were conducted using an Edgetech 4200 

side scan sonar.  
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Suffolk Rivers  

Since 1997 the Authority (and its predecessor, ESFJC) hav e conducted regular surveys in 

the rivers Stour and Orwell. These have included monitoring the cockle and Manila clam 

populations along the inter - tidal banks of the rivers, colonies of peacock worm  in both 

rivers, a population of native oysters in the Holb rook Bay area of the River Stour and a 

population of mussels at North Mistley.  Due to high workloads and competition from 

other projects,  this year the surveys in these rivers  were limited to monit oring the native 

oyster and  mussel stocks.  Since the first oyster survey in 2004, the stocks have steadily 

declined to a level only a ninth the size of the original survey. The reason for this decline 

is not currently unknown, but could be due to a change in the substrate which has 

become muddier during this perio d. Four small patches of mussel were surveyed  at 

North Mistley. These mainly supported populations of old, barnacle encrusted mussels 

with little evidence of any recent settlements.  

Water Quality  

The Study of the Wash Embayment Environment and Productivity  (SWEEP) was 

continued throughout 2013. Although no short term high resolution studies were 

conducted this year, long term monitoring was in place as usual. Unfortunately, the 

project faced a number of challenges this year including sonde malfunctions, son de 

damage and staff changeovers. These resulted in significant gaps in data, especially with 

regards to the spot monitoring. The buoy sonde provided a reliable picture of the yearôs 

water quality parameter movements and patterns, and results were compared with 

weather data.  

Bacteriological and Biotoxin sampling  

Bacteriological and biotoxin sampling was continued in 2013 for the Wash area on behalf 

of the Food Standards Agency (FSA) for the purpose of determining bed classifications 

for commercial shellfish harvesting areas. In the Wash this consist ed of mussels M. 

edulis  and cockles C. edule . Sampling sites remained the same in 2013 as they were in 

2012, and all beds were classified as class B, the majority of which achieved long - term 

status. 2013 saw the We lland Wall site being upgraded from class C to class B, marking 

an improvement in water quality.  
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2.0  WASH MUSSEL STOCKS  

 

2.1  Introduction  

 

The intertidal mussel stocks in The Wash have traditionally provided a valuable resource 

for the local fishing in dustry; either being harvested directly for market or relayed from 

poor -growing beds within the regulated fishery to leased lay ground within the several 

fishery. These stocks also provide an important habitat for invertebrate communities and 

an essential food resource for the internationally important communities of birds that 

reside or over -winter in the Wash. Because of their importance as both a fishery and 

conservation resource, these beds are protected by strict management measures and 

policies. In or der to inform the Authorityôs management decisions, these beds are 

monitored annually each autumn.  

 

The historic data record is fragmented but shows the abundance of mussels on the 

regulated beds has been variable during last century, with at least four m ajor 

fluctuations having occurred. The stocks were at a recorded peak in the early 1920s with 

a biomass of 30,000 tonnes. Since then there have been further peaks but the 

magnitude of each one appears to have successively declined. In the 1940s a peak of 

25,000 tonnes was recorded, while in 1981 it reached only 18,000 tonnes and 12,000 

tonnes in 1988. Between each of these peaks there have been periods of low stock 

abundance when the biomass of mussels declined to approximately 7,000 tonnes. In the 

late 198 0s the stocks declined even lower following a period of heavy fishing activity that 

coincided with poor recruitment. Following this decline draconian fishery management 

measures were introduced but recovery was slow until an exceptional spatfall in 2001 

re juvenated several of the beds and helped new ones to develop. This successful 

recruitment enabled the stocks to recover to a recent peak of 15,188 tonnes in 2009.  

 

Such widespread settlements as occurred in 2001 are uncommon in the Wash. Annual 

monitoring  of the beds has revealed that the majority of the recruitment in the Wash 

tends to occur within the existing established beds rather than on ground outside of the 

beds. This is likely due to the physical matrix of living and dead shells bound by byssus 

th reads found within a healthy mussel bed providing favourable conditions for attracting 

settlement and affording protection for seed. When spat has occasionally settled outside 

of existing mussel beds, this has generally been on a culch of cockles and/or co ckle 

shells that could be providing a similar matrix.  

 

Following the recovery of the stocks from their crash in the 1990s, and an increasing 

awareness of the mussel beds as an important environmental resource, a comprehensive 
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review of the management measu res for shellfish in the Wash was conducted. This 

review resulted in a set of shellfish management policies being agreed in 2008. These 

policies were designed to ensure that the management of the fisheries in the Wash do 

not inhibit the Conservation Object ives for the Wash and North Norfolk Coast European 

Sites being achieved. Following their introduction Natural England were able to upgrade 

the conservation status of many parts of the Wash Site of Special Scientific Interest 

(SSSI) from unfavourable declin ing to unfavourable recovering. Among other measures, 

these policies recognise the important role that existing beds have in attracting new 

settlements of seed, limiting exploitation on individual beds to levels those beds can 

sustain.  

 

Unfortunately, the criteria determining good environmental status are not the same as 

the industry would use to judge a bedôs commercial value, and satisfying the preferred 

requirements for both groups is difficult.  For instance,  whereas the industryôs preference 

would be fo r a mono -culture of similar aged and sized mussels, from a conservation 

perspective, mixed -aged beds provide far greater biodiversity and long - term stability. 

Because the management measures are designed to meet SSSI Conservation Objective 

targets and prov ide long - term stability by maintaining the integrity of individual beds, 

most of the beds now support mussel populations of mixed ages and size. As many of 

the older mussels have become heavily encrusted with barnacles, they are of poor 

commercial value an d of little use to the industry.  This has led fishermen to raise 

concerns about the state of the intertidal beds and forward suggestions that the beds 

should be entirely fished out in order to promote new settlement. Such an approach 

should be viewed with extreme caution as irreparable damage could easily be caused. 

Principles such as these were tested during the 2003 and 2004 fisheries, during which 

some areas of beds were allowed to be totally removed during the course of the fishery. 

To date, most of tho se areas have not resettled and remain bare of mussels.  

 

Although managing the fishery in a manner that will achieve Conservation Objective 

target thresholds has helped to stabilise the overall mussel biomass, by regularly 

harvesting the stocks down to the ir minimum thresholds, the beds have not had an 

opportunity to develop beyond these levels. On some beds, where their density has 

fallen below the level in which they can support the raised matrices of mussel, shell and 

byssus threads, they no longer attra ct sufficient seed to offset natural mortality. Such 

beds are currently in a state of continued decline and are in danger of being lost. As a 

consequence, the fishery has become reliant on those beds that are still currently in 

better condition. Continued pressure on these beds, however, will eventually reduce 

their densities below critical levels, too, leading to their declines.  
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Fishery disturbance is not the only pressure impacting the beds. In recent years high 

numbers of 2 and 3 year -old mussels have d ied. These mortalities have resulted in 

significant losses on some of the beds. These were most noticeable between 2009 and 

2010 when the mussel stocks crashed from 15,188 tonnes to 9,600 tonnes, but have 

continued to a lesser extent on some of the beds si nce then. The original die -off was 

attributed to high infestation rates of the copepod parasite, Mytilicola intestinalis , which 

had been found in high numbers in the mussels. Although this parasite is still present in 

the mussel stocks, its numbers appear much lower than those recorded in 2010, so 

perhaps do not explain recent mortality events.  

 

2.2  Method  

 

The intertidal mussel surveys in the Wash are conducted during the daytime low periods 

of spring tides.  These tides allow vessel to access the higher be ds while allowing lower 

beds to become fully exposed. For most of the surveys, the beds are accessed by drying 

the research vessel out close to the bed, taking care to use safe anchor sites selected 

prior to the survey.  

 

To determine the biomass of mussels  within a bed, the area of the bed is multiplied by 

the mean biomass of the mussels within the bed. Because the mussels in the Wash tend 

to have patchy distributions, the mean biomass is determined by multiplying the mean 

mussel density within the patches with the mean percentage coverage of the patches.  

 

To determine the area of the bed, one member of the survey team walks around the 

perimeter of the bed, close to the edge of the mussels, entering waypoints into a 

handheld GPS at each change of direction. Determining the edge of the bed can be 

subjective at times as not all beds have clearly defined edges. In such cases, experience 

is required to maintain consistency in what is included within the bed perimeter. The 

waypoints gained from the survey are tran sferred to a Geographic Information System 

(GIS), MapInfo, from which the perimeter of the bed can be plotted and its area 

determined.  

 

To measure the mean density and coverage of the mussels within the bed, the Authority 

uses a procedure demonstrated by t he Dutch marine consultants, MarinX, during the 

2004 mussel surveys (van Stralen & Bol, 2004). The survey is conducted in transects 

that zig -zag across the bed, taking care that the transect lines offer equal bias to all 

parts of the bed. On small beds thi s can be determined by eye at the time of the survey, 
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but for larger beds this can be difficult. For larger beds gridded charts taken from the 

previous yearôs survey are used to assign an even coverage of transect lines (see figure 

2.1).  

 

As the survey tea m walk along the transect lines, the coverage of mussels is determined 

using an 11cm ring attached to a pole. Every three paces the ring is placed on the 

ground and the presence (ñhitò) or absence (ñmissò) of mussels within the ring recorded. 

Randomisation  is achieved by placing the ring down to one side, outside of the field of 

vision of the user. In order to calculate patch density, samples of mussels are taken from 

within some of the rings that were determined to be ñhitsò. Prior to commencing the 

survey  it is determined how many of the ñhitsò will be taken as samples. This is a 

compromise between accuracy and how many mussels can be carried/measured. 

Depending on the size of the bed, how good the coverage looks and how many small 

mussels appear to be in the bed, sampling may occur as often as 1 sample from 2 hits to 

1 sample from 7 hits. For most of the beds in the Wash samples are collected from either 

1 in 4 or 1 in 5 hits.  

 

Figure 2.1 ï Chart showing the area of a mussel bed, the transect lines to be surveyed, 

their bearings and an overlaid grid showing the lat/long positions  
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When a sample is collected it is taken from within the ring that produced the ñhitò 

determination using a corer of the same diameter as the sampling ring. This is gently 

twisted into the ground to a depth of approximately 8cm (it is important to twist the 

corer rather than pushing it into the ground, as any mussels that are partially in/out will 

then tip either in or out of the corer rather than just being pushed down into the mud ). 

All the mussels within the corer are then placed into a 5 litre container, enabling 

numerous small random samples to be collected from throughout the bed.  

 

For the surveys in the Wash, samples are divided into groups that have been collected 

from transe cts that are 150 hit/miss determinations in length. These are washed using a 

0.5mm sieve and placed in labelled bags. On returning to the research vessel the live 

mussels are separated from the debris in each sample. The length of each mussel is 

determined , and the samples divided into those mussels that are of marketable size 

(Ó45mm) and those that are smaller. The weights of these samples are then recorded 

(during the 2012 surveys, the number and weight of mussels Ó25mm length were also 

recorded as this size range is favoured by oystercatchers).  

In addition to determining the biomass of mussels within the bed, the size distribution of 

the population is obtained from the length measurements of mussels in the retained 

samples.  

 

2.3  Results  

 

The 2013 surveys were conducted between September 21 st  and November 19 th ,  during 

which 19 areas of mussel bed, plus the Welland Bank, were surveyed. Following advice 

from the industry regarding the potential location of another bed, a further survey was 

subsequently conducted in the area of Daseleyôs North West Run (Teetotal Run) on 

December 6 th . Insufficient mussels were found at this site to warrant inclusion in the 

dataset. Figure 2.2 shows the location of the beds surveyed.  

 

The total biomass of mussels on the regulated beds was found to be 12,100 tonnes, a 

slight decline fr om the 12,338 tonnes recorded the previous year. Although there had 

been a light dredge fishery during October that had contributed towards this decline, the 

main losses were attributed to high mortalities of 3 year -old mussels on the Daseleyôs 

and Blacksh ore beds. These caused the total loss of the Daseleyôs bed and a 45% 

reduction on the Blackshore bed. Growth of mussels and a light recruitment had helped 

some of the beds increase in biomass over the year, but several of the beds were found 

to be in poor condition following several successive years of decline.  These beds, which 

include the Gat, East Mare Tail, Shellridge, Main End and Pandora, are predominantly 



  

 

 

Eastern IFCA  Research Repor t 2013  
16  

composed of ageing populations of large, barnacle -encrusted mussels growing amid 

dead shells. Ha ving attracted little recruitment in recent years to offset natural mortality, 

some of these beds now only support scattered clumps of mussel amid old scars of dead 

shell and are interspersed with large bare patches. No longer having sufficient mussel 

dens ity with which to form the raised structures best suited for attracting seed, some of 

these beds are in danger of being permanently lost. Figure 2.3 shows the recent changes 

in stock biomass that have occurred during the year.  

 

4,487 tonnes were found to h ave attained the Minimum Landing Size (MLS) of 45mm 

length. This is an improvement on the 3,942 recorded in 2012 but is still well below the 

Conservation Objective target of 7,000 tonnes for mussels of this size. Since the decline 

of this group in 2010, re covery has been slow.  

 

There had been a light settlement of spat on some of the beds.  
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Figure 2.2 Distribution of intertidal mussel beds surveyed during 2013  
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Figure 2.3 Chart showing changes to stock biomass on the intertidal mussel beds since 

2012  
 

 

2.3.1  Mare Tail Beds  

 

There are four discrete areas of mussel bed present on the Mare Tail sand, which for 

survey and management purposes are referred to as the North, South, and East Mare 

Tail beds and the Shellridge (figure 2.4). Until 2004 the area sup ported a fifth bed near 

the RAF No.2 beacon, but following heavy exploitation during the 2004/2005 fishery this 

bed disappeared and has shown little sign of subsequent resettlement. Although the 

mussels from these beds are not of sufficient quality to dire ctly harvest, they have 

traditionally provided the industry with a source of seed for relaying.  
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Figure 2.4 Mussel size distributions on the Mare Tail mussel beds ï September 2013  

 

 

2.3.1.1  North Mare Tail  

 

 Area: 54.2 hectares  

 Coverage: 36%  

 Mean Density:  1.24 kg/0.1m 2 

 Total Stock: 2,398 tonnes  

 Stock  45mm: 900 tonnes  

 

The North Mare Tail bed was opened to the dredge relaying fishery in October 2013 

during which light fishing activity occurred to the northern part of the bed. The survey on 

this bed, which  had been delayed until the end of the fishery, was conducted on 

November 9 th. During this survey, samples were collected from every fifth ñhitò, 

producing 70 samples from seven transects. Figure 2.5 shows the mussel size frequency 

within the population ta ken from these samples.  

 

The area of the bed was found to have decreased during the year from 63.3 hectares to 

54.2 hectares, mainly as the result of an area of low density mussels that had been 

included in the previous survey being excluded from the curre nt survey. Within the bed 

the coverage had decreased from 38% to 36%, possibly as a result of the fishery, while 
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growth had helped the mean density of the mussel patches increase from 1.10 kg/0.1m 2 

to 1.24 kg/0.1m 2. From these figures the total biomass of mussels on the bed was 

calculated to be 2,398 tonnes compared to 2,644 tonnes recorded the previous year. Of 

these, 900 tonnes had attained the minimum landing size of 45mm, a good 

improvement to the 613 tonnes recorded in 2012. As a consequence of dispara te fishing 

efforts on this bed, which have tended to focus on the northern parts of the bed, the 

mussel coverage is now significantly lower in the northern parts of the bed than the 

southern parts.  

Figure 2.5 Mussel size frequency on North Mare Tail -  Sep tember 2013  

 

2.3.1.2  South Mare Tail  
 

 Area: 30.9 hectares  

 Coverage: 36%  

 Mean Density: 0.81 kg/0.1m 2 

 Total Stock: 890 tonnes  

 Stock  45mm: 121 tonnes  

 

The South Mare Tail bed was surveyed on September 22 nd  2013. Samples were taken 

from every fourth ñhitò, producing 64 samples from five transects. Figure 2.6 shows the 

mussel size frequency within the population taken from these samples.  
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The area of this bed was found to have increased slightly from 29.8 hectares to 30.9 

hectares. Within this area a light set tlement of seed had helped the coverage increase 

from 27% to 36% and the mean density from 0.76 kg/0.1m 2 to 0.81 kg/0.1m 2. From 

these figures the biomass of mussels within the bed was calculated to be 890 tonnes, 

compared to 615 tonnes the previous year. O f these 121 tonnes were found to have 

attained the 45mm MLS compared to 37 tonnes in 2012.  

 

Figure 2.6 Mussel size frequency on South Mare Tail -  September 2012  

 

 

2.3.1.3  East Mare Tail  

 

 Area: 7.2 hectares  

 Coverage: 23%  

 Mean Density: 0.33 kg/0.1m 2 

 Total S tock: 54 tonnes  

 Stock  45mm: 11 tonnes  

 

The East Mare Tail bed was surveyed on October 6 th  2013. Samples were collected from 

every third ñhitò, resulting in 20 samples being taken from two transects.  

 

The area of this bed was found to have increased fro m 5.5 hectares to 7.2 hectares, but 

both the coverage and mean density within it had decreased from 29% to 23% and from 
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0.64 kg/0.1m 2 to 0.33 kg/0.1m 2. From these figures the total biomass of mussels in this 

bed was calculated to be 54 tonnes, a significan t decline from the 102 tonnes recorded 

the previous year. The stock of mussels that had attained marketable size was found to 

have declined during the same period from 43 tonnes to 11 tonnes.  

Figure 2.7 Mussel size frequency on East Mare Tail ï September  2013  

 

 

Figure 2.7 shows the size frequency of the mussels found in the samples from this bed. 

The predominance of smaller mussels seen in this figure would suggest the bed has 

benefitted from a good settlement of seed in the past year. This is not the cas e, 

however, and the predominance of smaller mussels seen in the chart is actually due to 

the declining number of large mussels in comparison. The decline of mussel stocks on 

this bed is highlighted in figure 2.8, which shows the mussel biomass found on the  bed 

since 2002. Although there have been regular fluctuations in the stock levels over that 

time, which are possibly an artefact of the level of survey accuracy, the overall trend is 

downwards  
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Figure 2.8 Biomass of mussels on East Mare Tail bed betwee n 2004 and 2012  

 

 

2.3.1.4  Shellridge  
 

 Area: 1.0 hectares  

 Coverage: 17%  

 Mean Density: 0.38kg/0.1m 2 

 Total Stock: 6 tonnes  

 Stock  45mm: 1 tonnes  

 

The Shellridge bed was surveyed on October 6 th  2013, during which samples were taken 

from every second ñhitò, producing 8 samples from one transect.  

 

In 2006 this bed had covered 23.0 hectares and supported over 500 tonnes of mussels, 

but disparate fishing effort during the 2006/2007 dredge mussel fishery combined with 

poor recent recruitment has caused the bed to decline severely in recent years. Only a 

very small patch of the original bed now remains, covering an area of 1.0 hectares. 

Within this area the mussels were found to have a coverage of 17% and a mean density 

of 0.38kg/0.1m 2. From these figures the biomas s of mussels on this bed was calculated 

to be 6 tonnes, a slight decline from the 8 tonnes recorded the previous year. 1 tonne of 

these were found to have reached a size of 45mm length.  
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2.3.2  Gat Sand  

 

Following the crash of the mussel stocks in the 1990 s, the Gat was one of the few inter -

tidal beds in the Wash that still supported significant quantities of mussels. In order to 

protect these remaining stocks, the Gat beds were closed to fishing in 1993. Although 

they were subject to heavy poaching between  2000 and 2002, they were not officially 

opened to a major dredge fishery until 2006. Having been closed for so long, these beds 

matured and, particularly along the exposed northern fringes of the bed, developed into 

important biogenic reef features. As su ch, these beds have been considered to be of 

particular importance by conservationists. When they were eventually opened to a 

dredge fishery in 2006, and subsequent hand -worked fisheries between 2007 and 2010, 

the northern edges of the bed remained closed in order to protect the biogenic reef 

features. Although fisheries on these beds have been closely managed, since 2010 they 

have suffered from high mussel mortality rates. Coupled with recent poor recruitment, 

this has resulted in a significant decline to the Gat beds in recent years. This decline can 

be seen in figure 2.9, which shows the biomass of mussels estimated to be present on 

the Gat beds since 2002.  

 

Figure 2.9 Biomass of mussels estimated to be present on the Gat beds between 2002 

and 2013  
 

Figu re 2.10 shows the extent of the Gat beds and the mussel size distribution across the 

beds.  
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Figure 2.10 Mussel size distributions on the Gat mussel beds ï September 2013  

 

2.3.2.1  West Gat  
 

 Area: 38.4 hectares  

 Coverage: 39%  

 Mean Density: 0.73kg/0.1m 2 

 Total  Stock: 1,110 tonnes  

 Stock  45mm: 563 tonnes  

 

The West Gat bed was surveyed on September 24 th  2013. Samples were taken from 

every fifth ñhitò, producing 70 samples from six transects. Figure 2.11 shows the mussel 

size frequency within the population taken  from these samples.  

 

The area of the bed was found to have increased from 34.5 hectares in 2012 to 38.4 

hectares. Most of this increase was due to the inclusion of scattered clumps of mussels 

around the edge of the bed that had not been included within th e area in 2012. Within 

the bed the coverage was found to have increased from 30% to 39%, and the mean 

density from 0.52kg/0.1m 2 to 0.73kg/0.1m 2. From these figures the total mussel 

biomass on this bed was calculated to be 1,110 tonnes, a good increase on t he 539 

tonnes recorded the previous year. During the same period the biomass of mussels that 
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had attained the MLS of 45mm length had increased from 203 tonnes to 563 tonnes. 

Although the figures suggest there has been a good recovery on this bed, it does s till 

appear to be in poor condition with many large bare patches and areas of dead shell 

developing. Some of this increase may be an artefact of the survey methodology, in 

which transects are sampled through areas in the bed with differing mussel patchines s.  

     

Figure 2.11 Mussel size frequency on West Gat -  September 2013  

 

 

2.3.2.2  Mid Gat  
 

 Area: 24.6 hectares  

 Coverage: 31%  

 Mean Density: 0.51kg/0.1m 2 

 Total Stock: 388 tonnes  

 Stock  45mm: 215 tonnes  

 

The Mid Gat was surveyed on October 4 th  2013. Samples  were collected from every 

fourth ñhitò, producing 45 samples from four transects. Figure 2.12 shows the mussel 

size frequency within the population taken from these samples.  

 

The survey found the area of the bed had declined slightly from 25.4 hectares to  24.6 

hectares. Within this area the coverage was found to have increased from 27% to 31% 
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but the mean density had declined from 0.84kg/0.1m2 to 0.51kg/0.1m 2. From these 

results the mussel biomass on this bed was estimated to decreased from 566 tonnes in 

2012 to 388 tonnes. Of these, 215 tonnes had attained 45mm MLS, a decline from 333 

tonnes.  

Figure 2.12 Mussel size frequency on Mid Gat -  October 2013  

 

 

2.3.2.3  East Gat  

 

 Area: 17.0 hectares  

 Coverage: 32%  

 Mean Density: 0.61kg/0.1m 2 

 Total Stock: 337 tonnes  

 Stock  45mm: 237 tonnes  

 

The East Gat was surveyed on September 23 rd  2013. Samples were taken from every 

fourth ñhitò, producing 36 samples from three transects. Figure 2.13 shows the mussel 

size frequency within the population taken from these samples.  

 

The area of the bed was found to have increased slightly from 16.1 hectares in 2012 to 

17.0 hectares. While the coverage within the bed was found to have decreased slightly 

from 34% to 32%, the mean density within the mussel patches was found to have 

incr eased from 0.56kg/0.1m 2 to 0.61kg/0.1m 2. From these figures the biomass on the 
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bed was estimated to have increased from 308 tonnes in 2012 to 337 tonnes. The 

population of marketable sized mussels was found to have increased from 206 tonnes to 

237 tonnes.  

Figure 2.13 Mussel size frequency on East Gat -  September 2013  

 

2.3.3  Tofts  

 

 Area: 43.9 hectares  

 Coverage: 33%  

 Mean Density: 1.39 kg/0.1m 2 

 Total Stock: 2,005 tonnes  

 Stock  45mm: 1,468 tonnes  

 

Because of the size of this bed, the perimeter of the Tofts be d was surveyed on October 

9 th  2013 and transects on October 16 th. Samples were taken from every sixth ñhitò, 

producing 93 samples from twelve transects. Figure 2.14 shows the mussel size 

distribution over the bed while figure 2.15 shows the size frequency within the 

population.  

 

The area of this bed was found to have decreased slightly from 44.5 hectares to 43.9 

hectares, mainly due to determining the precise edge of the bed close to the several 

fishery lay, TO6. Within this area the coverage was found to b e the same as the previous 

year at 33%, but the mean density had decreased from 1.58 kg/0.1m 2 to 1.39 
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kg/0.1m 2. From these figures the total biomass of mussels on the bed was estimated to 

have declined from 2,234 tonnes to 2,005 tonnes . 

 

Figure 2.14 Musse l size distributions on the Toft mussel bed ï October 2013  

 

Figure 2.15 Mussel size frequency on the Tofts -  October 2013  
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2.3.4  Roger  

 

 Area: 1.7 hectares  

 Coverage: 45%  

 Mean Density: 0.84 kg/0.1m 2 

 Total Stock: 64 tonnes  

 Stock  45mm: 43 tonnes  

 

This small bed was surveyed on 9 th  October 2013. Samples were collected from every 

third ñhitò, producing 13 samples from a single transect. Figure 2.16 shows the mussel 

size distribution on this bed while figure 2.17 shows the size frequency within the 

population.  

 

The area of the bed was found to have increased in size from 1.3 hectares in 2012 to 1.7 

hectares. Within this area the coverage was found to have increased from 37% to 45% 

while there was little change with the mean density, from 0.83 kg/0.1m 2 to 0.84 

kg/ 0.1m 2. From these figures the total biomass on the bed was calculated to be 64 

tonnes, an improvement on the 41 tonnes recorded the previous survey. 43 tonnes were 

calculated to have attained marketable size compared to 32 tonnes in 2012.  

 

Figure 2.16 Mus sel size distribution on the Roger mussel bed ï October 2013  
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Figure 2.17 Mussel size frequency on the Roger -  October 2013  

 

 

2.3.5  Herring Hill  

 

 Area: 28.3 hectares  

 Coverage: 32%  

 Mean Density: 0.97 kg/0.1m 2 

 Total Stock: 881 tonnes  

 Stock  45mm: 24 tonnes  

 

The Herring Hill bed was surveyed on October 17 th  2013. Samples were taken from 

every fifth ñhitò, producing 68 samples from seven transects. Figure 2.18 shows the 

mussel size distribution across the bed while figure 2.19 shows the size frequency of the 

population taken from these samples.  

 

The survey found the area of the bed had increased from 25.4 hectares to 28.3 hectares. 

This was mainly due to the growth and spread of a good settlement of spat that had 

occurred on this bed during 2011. The spread of these mussels over a wider area had 

caused the coverage within the bed to decrease from 38% to 32%, but their growth had 

enabled the mean patch density to increase from 0.71 kg/0.1m 2 to 0.97 kg/0.1m 2. From 

these figures the total mussel biomass on the bed was calculated to have increased from 
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693 tonnes in 2012 to 881 tonnes. Due to the elevation of this bed, growth tends to be 

slow. As a consequence of this, only 24 tonnes had attained a size of 45mm MLS.  

 

Figure 2.18 Mussel size distribution on the Herri ng Hill mussel bed ï October 2013  

 

Figure 2.19 Mussel size frequency on Herring Hill -  October 2013  
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2.3.6  Main End  

 

 Area: 5.7 hectares  

 Coverage: 21%  

 Mean Density: 0.81 kg/0.1m 2 

 Total Stock: 95 tonnes  

 Stock  45mm: 76 tonnes  

 

The Main End bed was surveyed on October 5 th  2013. Samples were collected from every 

third ñhitò, producing 21 samples from two transects. Figures 2.20 and 2.21 show the 

mussel size distribution across the bed and the mussel size distribution within the 

samples.  

 

In 2001 this area bene fitted from a large settlement of spat. At the time this seed was 

considered to be vulnerable to storm damage so was opened to the relaying fishery in 

2002 before it was lost to natural causes. Following this fishery a small bed remained 

along the edge of a large run that has remained fairly stable since. The bed has received 

little settlement since 2001, however, so in recent years mortality among the ageing 

population has caused the bed to decline. Most of the remaining mussels in this bed are 

now situate d in submerged ridges in the bottom of the run. This creates difficulties when 

surveying the bed and explains some of the fluctuations that have been seen between 

recent annual surveys.  

 

The area of the bed was found to have increased slightly from 5.2 hec tares in 2012 to 

5.7 hectares. Within this area the coverage of the bed was found to have decreased from 

29% to 21%. Most of this decline appeared to have occurred to those mussels in the 

western half of the bed. During the same period the mean density was  found to have 

increased from 0.58 kg/0.1m 2 to the 0.81 kg/0.1m 2. From these figures the total mussel 

biomass in the bed was calculated to be 76 tonnes, a slight decline from the 88 tonnes 

recorded the previous year. Of these, 76 tonnes were of marketable size, similar to the 

75 tonnes recorded the previous year.  
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Figure 2.20 Mussel size distribution on the Main End mussel bed ï October 2013  
 

 

 

Figure 2.21 Mussel size frequency on Main End -  October 2013  
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2.3.7  Holbeach  

 

 Area: 12.6 hectares  

 Coverage: 45%  

 Mean Density: 0.89 kg/0.1m 2 

 Total Stock: 502 tonnes  

 Stock  45mm: 124 tonnes  

 

The Holbeach bed was established during the exceptional spatfall that occurred during 

2001. These juveniles were considered at the time to be vulnerable to natural losses so 

were opened to the relaying fishery. Unlike the nearby Main End bed, which was 

established during the same spatfall, this bed has benefited from good settlements of 

spat in recent years which have kept the bed rejuvenated. Because this bed was opened 

to th e dredge relaying fishery in October 2013, the survey was delayed until November 

17 th  after the fishery had closed.  

 

Samples were collected from every fifth ñhitò, generating 67 samples from five transects. 

Figures 2.22 and 2.23 show the size distribution of mussels across the bed and the 

mussel size frequency within the population.  

 

Figure 2.22 Mussel size distribution on the Holbeach mussel bed ï November 2013  
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The area of the bed was found to have increased from 11.8 hectares in 2012 to 12.6 

hectares. W ithin this area there was evidence of recent moderate dredging activity. In 

addition to removing mussels, this had also caused some of the mussels from clumps to 

scatter. While this activity had only reduced the coverage from 47% to 45%, the patches 

had be come much thinner with a reduction in mean density from 1.34 kg/0.1m 2 to 0.89 

kg/0.1m 2. From these figures the mussel biomass on the bed was calculated to have 

declined from 741 tonnes in 2012 to 502 tonnes. Growth had enabled the biomass of 

marketable siz ed mussels to increase during the same period from 50 tonnes to 124 

tonnes. As can be seen from the bimodal distribution in figure 2.23, there had been a 

reasonable settlement of spat on this bed during 2013.  

Figure 2.23 Mussel size frequency on Holbeach -  November 2013  

 

2.3.8  Trial Bank  

 

 Area: 44.0 hectares  

 Coverage: 26%  

 Mean Density: 0.88 kg/0.1m 2 

 Total Stock: 1,014 tonnes  

 Stock  45mm: 117 tonnes  

 

The Trial Bank mussel bed was surveyed on September 25 th  2013. Samples were 

collected from every fifth ñhitò, producing 54 samples from seven transects. Figures 2.24 
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and 2.25 show the size distribution of mussels across the bed and the mussel size 

frequency within the population taken from these samples.  

 

Figure 2.24 Mussel size distribution on the Trial Bank mussel bed ï September 2013  
 

This bed was originally established in 2001 after mussel spat settled on cockle shells. 

The bed subsequently attracted several other settlements and grew in area and biomass 

over the next decade. In 2012 the bed was opened to t he fishery during which it 

suffered heavy disturbance, declining in biomass from 1,352 tonnes to 585 tonnes. The 

2013 survey found there had been a moderate settlement of spat, which combined with 

growth of existing mussels, had helped the bed recover slig htly. The area was found to 

have increased from 39.3 hectares to 44.0 hectares. Within this area some of the 

mussels from formerly undisturbed patches had scattered into some of the bare patches 

that had developed during the fishery. This resulted in the c overage increasing from 

12% to 26%, but the mean density in the patches declining from 1.21 kg/0.1m 2 to 0.88 

kg/0.1m 2. Overall the mussel density was found to have increased from 585 tonnes to 

1,014 tonnes. The biomass of marketable sized mussels had incre ased from 81 tonnes to 

117 tonnes.  

 

 



  

 

 

Eastern IFCA  Research Repor t 2013  
38  

Figure 2.25 Mussel size frequency on Trial Bank -  September 2013  

 

2.3.9  Breast Sand  

 

In 2001 a good settlement of spat created three discrete mussel beds on the Breast 

sand, which for survey purposes were surveyed and reported separately. Over time the 

West bed extended towards the Centre bed until only a run that had originally delineated 

the western edge of the Centre bed separated them. Since then, disparate fishing effort 

on these beds resulted in the Centre bed dec lining in size until only the western edge 

remained. A good settlement of spat over the whole area in 2011 enabled both the West 

and East beds to increase in size. Although this encroached over ground that had 

formally been part of the Centre bed, this rec ent development resulted in two distinct 

beds rather than three. As such, the surveys conducted since 2011 have reported the 

stocks from this area as being from two rather than three beds.  

 

Figure 2.26 shows the mussel size distribution over these beds fol lowing the 2013 

surveys.  



  

 

 

Eastern IFCA  Research Repor t 2013  
39  

Figure 2.26 Mussel size distribution on the Breast mussel beds ï November 2013  

 

2.3.9.1  West Breast  
 

 Area: 19.7 hectares  

 Coverage: 21%  

 Mean Density: 0.76kg/0.1m 2 

 Total Stock: 316 tonnes  

 Stock  45mm: 32 tonnes  

 

The West Breast b ed was surveyed on November 7 th  2013. Samples were collected from 

every fourth ñhitò, producing 43 samples from six transects. Figure 2.27 shows the 

mussel size frequency within the population taken from these samples.  

 

The area of the West bed was found t o have increased from 17.5 hectares in 2012 to 

19.7 hectares. Although there had been a light settlement of spat within the bed, the 

density of mussels appeared to have declined from the previous year. This was 

evidenced in the coverage that had decreased from 32% to 21% and the mean density 

that had declined from 1.03 kg/0.1m 2 to 0.76 kg/0.1m 2. From these figures the total 

biomass of mussels on this bed was calculated to have decreased from 585 tonnes to 
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316 tonnes. The biomass of mussels that had reached marketable size had also declined 

from 51 tonnes to 32 tonnes.  

Figure 2.27 Mussel size frequency on West Breast ï November 2013  

 

 

2.3.9.2  East Breast  
 

 Area: 31.9 hectares  

 Coverage: 30%  

 Mean Density: 1.20 kg/0.1m 2 

 Total Stock: 1,154 tonnes  

 Stock  45mm: 1 43 tonnes  

 Stock  45mm: 99 tonnes  

 

The East Breast bed had been opened to the dredged relaying fishery in October 2013 so 

the surveys were delayed until November 7 th , after the fishery had closed. Samples were 

collected from every fifth ñhitò, producing 50 samples from six transects. Figure 2.28 

shows the mussel size frequency within the population taken from these samples.  

 

The survey found evidence of recent fishing activity within and to the north of this bed. 

Disturbance only appeared light, however. Th e area of the bed was found to have 

increased in area from 27.4 hectares in 2012 to 31.9 hectares. Within this area the 

coverage had increased slightly from 29% to 30% but the mean density had declined 

from 1.33 kg/0.1m 2 to 1.20 kg/0.1m 2. From these figure s the total biomass of mussels 
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on this bed was calculated to have increased from 1,066 tonnes to 1,154 tonnes. This 

was mainly attributed to growth and a light settlement of spat more than compensating 

for fishery losses. During the same period the biomass  of mussels that had attained 

marketable size had increased from 99 tonnes to 143 tonnes.  

Figure 2.28 Mussel size frequency on East Breast ï November 2013  

 

 

2.3.10   East Scotsmanôs Sled 

 

 Area: 31.0 hectares  

 Coverage: 21%  

 Mean Density: 0.55 kg/0.1m 2 

 Total Stock: 365 tonnes  

 Stock  45mm: 106 tonnes  

 

The Scotsmanôs Sled bed was surveyed on October 15th  2013. Samples were collected 

from every fourth ñhitò, producing 43 samples from six transects. Figures 2.29 and 2.30 

show the mussel size distribution over the  bed and the mussel size frequency within the 

population taken from these samples.  
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2.29 Mussel size distribution on the East Scotsmanôs Sled mussel bed ï October 2013  

 

Figure 2.30 Mussel size frequency on East Scotsmanôs Sled - October 2013  
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The survey  found a light density of mussel spat had settled among cockle shells in an 

area along the north -western edge of the bed. This area had formally supported mussels 

until they were removed during a dredge fishery in 2004. This is the first sign since then 

of  any recovery following that fishery. With the inclusion of this area, the bed was found 

to have increased in size from 25.4 hectares in 2012 to 31.0 hectares. Within the bed 

the coverage was found to have increased from 16% to 21% but the mean density had  

declined from 0.91 kg/0.1m 2 to 0.55 kg/0.1m 2. From these figures the total stock was 

calculated to be 365 tonnes, similar to the 369 tonnes recorded the previous year.  

 

2.3.10   Pandora  

 

 Area: 5.2 hectares  

 Coverage: 26%  

 Mean Density: 0.99 kg/0.1m 2 

 Total St ock: 135 tonnes  

 Stock  45mm: 119 tonnes  

 

The Pandora bed was surveyed on November 19 th  2013. Samples were collected from 

every second ñhitò, producing 27 samples from a single transect. Figure 2.31 shows the 

mussel size distribution within the bed while f igure 2.32 shows the mussel size frequency 

within the population taken from the samples.  

 

The Pandora bed was established during the exceptional settlement that occurred in 

2001. Since that initial settlement the bed has attracted little further natural 

re cruitment, resulting in an ageing population. Over most of this bed the mussels are 

now present in small scattered clumps situated in ridges of mussel and clam shells. The 

survey found the area of the bed had declined from 7.2 hectares in 2012 to 5.2 hecta res. 

The weather conditions at the time of the recent survey prevented the tide from ebbing 

as far as expected, however, so some of this decline could be due to the lower parts of 

the bed remaining unexposed. Within the bed the coverage was found to have d eclined 

from 36% to 26% and the mean density from 1.08 kg/0.1m 2 to 0.99 kg/0.1m 2. From 

these figures the total mussel biomass on the bed was calculated to have halved from 

279 tonnes in 2012 to 135 tonnes. Of these, 119 tonnes were found to have attained a  

size of 45mm.  
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Figure 2.31 Mussel size distribution on the Pandora mussel bed ï November 2013  

 

 

Figure 2.32 Mussel size frequency on Pandora -  November 2013  
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2.3.11   Daseleyôs 

 

Figure 2.33 shows two areas on the Daseleyôs sand that were visited during the 2013 

surveys. Between 2009 and 2012 Area 1 had supported a small bed of mussels that had 

a total biomass of 23 tonnes in 2012. When visited on October 18 th  2013 these mussels 

were found to have died. Samples were collected from the few remaining mussel s that 

were found to still be alive and sent to CEFAS for analysis. No cause for the mortality 

could be identified.  

 

Following advice from a member of the industry that there could have been mussel 

settlement at Area 2 in the North -west Run (Teetotal Run) , the area was visited on 

December 6 th  2013. This area had supported a small bed of mussels until 2002 when 

they had disappeared. When visited in 2013 the area was found to contain numerous 

mussel shells in the bottom of a shallow run but insufficient numb ers of live mussels to 

warrant a full survey. The size of these mussels suggested they could be surviving 

remnants of the original bed.  

 

Figure 2.33 Mussel size distribution on the Daseleyôs mussel bed ï November 2012  
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2.3.12   Blackshore  

 

 Area: 23.2 he ctares  

 Coverage: 26%  

 Mean Density: 0.68 kg/0.1m 2 

 Total Stock: 386 tonnes  

 Stock  45mm: 187 tonnes  

 

The Blackshore bed was opened to a dredged relaying fishery in October 2013, so the 

survey was delayed until November 18 th  when the fishery had ended. During  the survey 

samples were collected from every fourth ñhitò, producing 38 samples from four 

transects. Figures 2.34 and 2.35 show the mussel size distribution within the bed and 

the mussel size frequency of the population taken from these samples.  

 

Figure 2.34 Mussel size distribution on the Blackshore mussel bed ï November 2013  
 

This bed was first established in 2010 and grew quickly in size and biomass following 

subsequent settlements of seed. It was opened during both the 2012 and 2013 fisheries 

but did not appear to have attracted much fishing effort. The 2013 survey found there 

had been significant mortalities among the 3 year -old mussels on this bed. These losses 

resulted in the area of the bed declining from 23.2 hectares to 23.2 hectares, the 
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coverag e from 30% to 26% and the mean density from 1.21 kg/0.1m 2 to 0.68 kg/0.1m 2. 

From these figures the total mussel biomass was calculated to have declined from 852 

tonnes in 2012 to 386 tonnes. The majority of this decline can be attributed to natural 

mortali ty rather than fishery disturbance. Although the total biomass had declined, the 

age structure of the mussels in the bed meant the biomass of marketable sized mussels 

had increased from 150 tonnes to 187 tonnes.  

Figure 2.35 Mussel size frequency on Blacks hore -  November 2013  

 

 

2.3.13   Welland Bank  

 

 Area: 2.3 hectares  

 Coverage: 69%  

 Mean Density: 2.12 kg/0.1m 2 

 Total Stock: 328 tonnes  

 Stock  45mm: 214 tonnes  

 

Historically the rocks forming the north -west bank of the River Welland training wall 

have supported  mussels. This wall is completely immersed during high water periods, 

and consequently in places mussels are found attached to the rocks on both sides of the 

wall. Although it is only possible to hand work these stocks, in some years over twenty 

vessels ha ve exploited the mussels found there.  
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Because of the nature of the wall, it is not possible to measure the perimeter of the 

stocks in the usual manner. Instead an area of coverage is calculated by measuring the 

width of the band that the mussels are grow ing along, and multiplying this figure by the 

distance which the mussels maintain this width. The coverage and mean density are 

measured using a similar method to that used on the intertidal beds, but as it would be 

dangerous to attempt walking transects a long the wall, a series of samples are tested at 

distances along the wall (see figure 2.37). As the best coverage of mussels on this wall 

is found at the lower extremities, the survey is preferably conducted at low water on the 

largest possible tide.  

 

Figure 2.37 Chart showing the positions of sample sites on the Welland Bank ï 

September 2013  
 

The Welland Bank survey was conducted on September 21 st  2013. Samples were 

collected from every second ñhitò, producing 45 samples from 25 sample stations. Figure 

2.38 shows the mussel size frequency of the population taken from these samples.  

 

The area occupied by mussels was found to be 2.3 hectares, similar to the 2.2 hectares 

recorded in 2012. Within this band the coverage of mussels was found to have declined 

fr om 83% to 69% and the mean density from 2.19 kg/0.1m 2 to 2.12 kg/0.1m 2. From 

these figures the total biomass of mussels on the bank was calculated to have declined 
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from 369 tonnes to 328 tonnes. Of these 214 tonnes had reached marketable size 

compared to 2 32 tonnes the previous year.  

Figure 2.38 Mussel size frequency on Welland Bank ï September 2013  
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Table 2.1 -  Summary of The Wash intertidal mussel stocks following the 2013 autumn mussel surveys  

 2013  2012  

BED  AREA 

(ha)  

COVERAGE  

(%)  

DENSITY  

(kg/0.1m 2 )  

TOTAL 

STOCK  

(Tonnes)  

STOCK 

Ó45MM 

(Tonnes)  

% Ó45MM Tonnes/

ha  

TOTAL STOCK  

(Tonnes)  

% CHANGE  

 

Mare Tail North  54.2  36  1.24  2398  900  37.5  44.2  2644  -9.3  

Mare Tail South  30.9  36  0.81  890  121  13.6  28.8  615  44.7  

Mare Tail East  7.2  23  0.33  54  11  20.4  7.5  102  -47.1  

Shellridge  1 17  0.38  6 1 16.7  6.0  8 -25.0  

Toft  43.9  33  1.39  2005  1468  73.2  45.7  2234  -10.3  

Roger  1.7  45  0.84  64  43  67.2  37.6  41  56.1  

Gat, West  38.4  39  0.73  1110  563  50.7  28.9  539  105.9  

Gat, Mid  24.6  31  0.51  388  215  55.4  15.8  566  -31.4  

Gat, East  17  32  0.61  337  237  70. 3 19.8  308  9.4  

Main End  5.7  21  0.81  95  76  80.0  16.7  88  8.0  

Holbeach  12.6  45  0.89  502  124  24.7  39.8  741  -32.3  

Herring Hill  28.3  32  0.97  881  24  2.7  31.1  693  27.1  

Trial Bank  44  26  0.88  1014  117  11.5  23.0  585  73.3  

Breast, West  19.7  21  0.76  316  32  10.1  16. 0 585  -46.0  

Breast, East  31.9  30  1.20  1154  143  12.4  36.2  1066  8.3  

Scotsman's Sled, East  31  21  0.55  365  106  29.0  11.8  369  -1.1  

Daseley's  0 0 0 0 0 0.0  0.0  23  -100.0  

Blackshore  22.1  26  0.68  386  187  48.4  17.5  852  -54.7  

Pandora  5.2  26  0.99  135  119  88.1  26 .0  279  -51.6  

TOTAL  419.42    12100  4487  37.1  28.8  12338  -1.9  

Welland Bank  2.3  69  2.12  328  214  65.2  264.2  369  -11.1  
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2.4  Discussion  

 

Figure 2.39 shows the biomass of mussels that have been present on the inter - tidal beds 

of the Wash since 2002, and how th ese compare to the Conservation Objective targets 

for the site. The results from the 2013 surveys show that the total mussel biomass on 

the intertidal beds has decreased slightly from 12,228 tonnes in 2012 to 12,100 tonnes.  

 

 
Figure 2.39 Chart showing the  annual stocks of mussels present on the intertidal beds in 

the Wash compared to their Conservation Objective targets.  
 

The population structure following the 2012 surveys had suggested there were sufficient 

juvenile mussels in the population for the total  biomass of the stocks to increase by 

approximately 1,000 tonnes during the year. Based on this, a dredge fishery for seed 

had been opened in October 2013 with a Total Allowable Catch (TAC) of 800 tonnes. The 

timing of this fishery was not ideal as seed is  usually relayed in April/May when the 

mussels are looser on the ground. Further, with only limited time available between the 

end of the cockle fishery and the deadline for completing the remaining mussel surveys, 

it was only opened for two weeks. During this period, only about 250 tonnes of the TAC 

were taken. This proved fortuitous, because the remaining surveys found there had been 

significant mortalities among 3 year -old mussels on some of the beds. These caused the 

total loss of the Daseleyôs bed and a 45% reduction on the Blackshore bed. Coupled with 

these natural losses, had the full TAC for the fishery been taken, the stocks would have 

fallen well below the Conservation Objective target.  
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Although the Conservation Objective target for total mussel b iomass has been achieved, 

overall the beds are in poor condition. Since the crash in 2010, the stocks of adult 

mussels (those > 45mm length) have failed to achieve their Conservation Objective 

target of 7,000 tonnes. The recovery of this population is slow,  having been impaired by 

the die -offs of large numbers of 3 year -old mussels in recent years. Samples of mussels 

of this age that had survived on the Daseleyôs bed were sent to Cefas for analysis, but 

their tests failed to find a causal agent. The Authorit y will be working closely with Cefas 

in 2014 to study these die -offs further. Fishery pressure has also slowed the recovery. 

Having failed in recent years to exploit any sub - littoral beds of seed for their lays, the 

industry has relied more on the inter - ti dal beds for their seed requirements. Although 

these fisheries have mainly targeted juvenile stocks, it has impacted the beds by 

reducing how many juveniles remain to recruit to adult size.  

 

The lack of seed recruitment is also of concern. While some beds have benefited from 

recent settlements and appear healthy, others have not received significant settlements 

for several years. Such beds now support declining populations of ageing, barnacle -

encrusted mussels, frequently surviving in small clumps amid dead  shell. It has been 

observed that the majority of new settlement in the Wash is either within existing 

clumps of mussels or, less frequently, on areas of ridged -out cockles. Healthy mussel 

beds provide a raised matrix composed of live mussels and dead shel ls bound together 

with byssus threads. Such structures not only provide ideal conditions for seed to settle, 

but also provide shelter from adverse weather and predators. Their importance for 

attracting and protecting seed would explain why some of the beds  are continuing to 

attract seed and remain in good condition while others appear to be in terminal decline. 

If this is the case, the industryôs reliance on the remaining healthy beds will eventually 

lead to their decline, too, if their densities fall below  levels able to support the raised 

matrices that are facilitating the settlement of seed. The Authority plans to conduct work 

during 2014, exploring ways of encouraging seed to settle on some of the beds that 

have declined.  
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2.5  TITCHWELL MARSH MUSSEL BE D 

2.5.1  Introduction  

Titchwell Marsh is a popular nature reserve owned and managed by the Royal Society for 

the Protection of Birds (RSPB). Located between the villages of Titchwell and Thornham, 

the reserve has a variety of habitats including reed beds, m arshland, fresh and brackish 

water lagoons and sandy beaches. Together these provide feeding, roosting, breeding, 

overwintering and staging sites for a number of nationally and internationally important 

birds. The area plays host to important saltmarsh pla nt communities and supports 

important assemblages of several rare moths and beetles. In order to protect these 

habitats and dependant species, the area is designated as a Special Protected Area 

(SPA), a Special Area of Conservation (SAC), A Site of Special  Scientific Interest (SSSI) 

and a Ramsar site. It is also a part of the North Norfolk Coast Area of Outstanding 

Natural Beauty (AONB) and Biosphere Reserve.  

Figure 2.5.1 Satellite image showing location of Titchwell Marsh nature reserve and 

mussel bed, G oogle maps, 2012.  

Situated on the beach is a small area of exposed Neolithic peat upon which mussels 

regularly settle (figure 2.5.1). When local fishermen approached Eastern Sea Fisheries 

Joint Committee (ESFJC) in 2009 requesting permission to fish these mussels it was 

initially unclear who would be responsible for managing a fishery within a nature reserve 
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maintained by the RSPB. Consultation with the Crown Estate landowners, however, 

confirmed that because the Joint Committee would need to relax Byelaw 4 , minimum 

size of mussels, and authorise the fishing activity under Byelaw 2(b), allowing the 

removal of mussels for the purpose of stocking, the responsibility for the management 

and enforcement of the fishery was that of the Joint Committee. Since then t he Joint 

Committee (and its successor, Eastern Inshore Fisheries and Conservation Authority 

(Eastern - IFCA)) have conducted a number of stock assessment surveys on this bed.  

In 2009, when the first survey was conducted at this site the total biomass was rec orded 

at 420 tonnes. The exposed location of the bed makes the mussels on it vulnerable to 

winter storms, however, and subsequent surveys have shown a history of loss and 

recovery as mussels are lost in winter and new settlements occur in summer. These 

flu ctuation can be severe, with the stocks falling as low as 10 tonnes in March 2010 and 

72 tonnes in March 2012, with recoveries back to 146 tonnes in September 2010 and 

194 tonnes in October 2012. Irrespective of recoveries, none of the surveys have shown 

stocks as high as those recorded during the initial survey in 2009.  

 

2.5.2  Method  

As part of the on -going survey program the Titchwell mussel bed was surveyed on the 

13 th  February  and the 13 th  August 2013. The methodology used for these surveys was 

identical  to that used to survey intertidal mussel beds in the Wash (See section 2.2).  

 

2.5.3  Results  

2.5.3.1  Titchwell Marsh Mussel Survey -  February 2013.  

 

 Area: 3.1 hectares  

 Coverage: 43%  

 Mean Density: 0.82 kg/0.1m 2 

 Total Stock: 110 tonnes  

 Stock  45mm: 1 tonne  

 

At the time of the previous survey in October 2012, mussel was found to occur in seven 

discreet patches covering an area of 3.5 hectares. When the Authority revisited the bed 

in February 2013, there had been some changes around the edges of the patches th at 
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resulted in the mussels occupying six discreet patches and covering 3.1 hectares. Figure 

2.5.2 shows the extent of the mussel beds in February 2013 compared to October 2012. 

Figure 2.5.3 shows the mussels attached to the raised bed of peat.  

Figure 2.5. 2 Titchwell Marsh mussel bed in February 2013 (Red hatched) compared to 

October 2012 (black outline)  

Within the bed, samples were collected from every fourth hit, producing 26 samples from 

252 ñhit/missò determinations. Taken as a whole, the bed was found to have an average 

coverage of 43% and a mean density of 0.82 kg/0.1m 2. Both of these figures are lower 

than those recorded the previous October, when the coverage was 53% and the mean 

density was 1.03kg/0.1m 2. From these figures the total biomass of musse ls on the bed 

was calculated to be 110 tonnes, of which just 1 tonne had attained the Minimum 

Landing Size (MLS) of 50mm. This meant the biomass of mussels on the bed had 

declined by 84 tonnes during the winter. While some of this reduction may be attribut ed 

to the actual loss of mussels from the bed during winter, some of the reduction will be 

due to the declining meat yields that mussels undergo in winter when food shortages 

cause them to metabolise their carbohydrate, protein and lipid reserves. Figure 2 .5.4 

shows the size frequency of the mussels at Titchwell in October 2012 and February 

2013. These size frequencies are very similar, indicating there had been little growth 

over winter.  
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Figure 2.5.3 ï Photograph of the Titchwell mussel bed in February 20 13, showing 

mussels attached to raised bed of peat.  

Figure 2.5.4 -  Population size frequency of mussels found at Titchwell in October 2012 
and February 2013.  
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2.5.3.2  Titchwell Marsh Mussel Survey ï August 2013  

 Area: 2.1 hectares  

 Coverage: 54%  

 Mean Density : 1.10 kg/0.1m 2 

 Total Stock: 129 tonnes  

 Stock  45mm: 0 tonnes  

 

The bed was visited again in September 2013, during which samples were collected from 

every fifth hit, producing 28 samples from 281 ñhit/missò determinations. This survey 

found that some of t he mussels that had been present when surveyed in February had 

gone. This had resulted in the area of the bed declining from 3.1 hectares to 2.1 

hectares (see figure 2.5.5). During the same period there had been a fresh settlement 

on the bed. This can be s een in figure 2.5.6, which shows the size frequencies of the 

populations in February and August.  

Figure 2.5.5 Titchwell Marsh mussel bed in August 2013 (Red hatched) compared to 

February 2013 (black outline)  

 

Within the bed, the recruitment of new seed ha d helped the coverage of mussels to 

increase from 43% in February to 54%, and the mean density to increase from 0.82 

kg/0.1m 2 to 1.10 kg/0.1m 2. This recruitment compensated for the losses that had 
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occurred, the total mussel biomass increasing from 110 tonn es to 129 tonnes. None of 

these stocks were found to have attained the Minimum Landing Size of 50mm.  

Figure 2.5.6 ï Comparison between the population size frequencies of mussels found at 

Titchwell in February 2013 and August 2013.  

 

2.5.4  Discussion  

An out cropping of exposed Neolithic peat on the lower shoreline of Titchwell Marsh 

provides a suitable habitat for the settlement of mussel seed. Anecdotal evidence from 

fishermen suggests that this bed is ephemeral in nature, regularly attracting good 

settlemen ts of seed that are subsequently washed away. Figure 2.5.7 shows the biomass 

of mussels estimated to be present on this bed during the eight surveys the Authority 

has conducted there since September 2009. While demonstrating mussels can survive 

over winter  on this bed, it does show clear reductions between the stocks surveyed 

during the September 2009, September 2010 and October 2010 surveys and the stocks 

present during their following spring surveys. From this chart it can be seen that the 

greatest loss o ccurred following a period when the mussels were at their highest 

biomass, when they declined from 420 tonnes to just 10 tonnes. The site is particularly 

exposed, and while the peat provides a firm substrate for mussels to attach to, the 

accretion of soft,  unstable ómussel mudô beneath the mussels renders the bed vulnerable 

to wave and storm action. Accretion is greatest when the stocks are high, and during the 
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summer months when the mussels are most active, so it is of no surprise that the 

greatest losses have occurred when the stocks have been at their peak.  

Figure 2.5.7 ï Chart showing the total mussel biomass estimated to be present on the 

Titchwell mussel bed between September 2009 and August 2013  

 

Data from the previous surveys indicate few mussels fr om this bed attain the Minimum 

Landing Size of 50mm. This is likely due to the ephemeral nature of the bed causing the 

majority of the population to be washed away before they reach this size. From a 

fisheries perspective, this makes the Titchwell bed more  valuable to the fishing industry 

as a seed resource than a source of marketable mussels. Although it is usually the 

Authorityôs policy to open ephemeral beds to exploitation once they have been identified, 

the location of the Titchwell bed is sensitive. T he bed is situated within a RSPB 

maintained nature reserve, so there are concerns regarding the disturbance and 

competition that a commercial fishery could cause to the birds. Further, fishing activities 

could also cause irreversible damage to the relative ly soft and fragile exposed Neolithic 

peat that the mussels are attached to. Unless the peat is protected by a layer of pseudo -

faeces beneath the mussels, even a hand worked fishery could cause irreparable damage 

to this feature. Timing a fishery to coinci de with when such a protective layer is present, 

but before the mussels are washed away, is difficult, however, and would require more 

frequent monitoring than is currently conducted. This would be best achieved by 

conducting targeted surveys following ale rts from fishermen that the beds are in a 

condition suitable to be fished.  
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3.0  WASH COCKLE STOCKS  

 

3.1  Introduction  

  

The intertidal cockle stocks in the Wash provide an important resource for the local 

fishing industry, particularly to the ports of Bos ton and Kingôs Lynn. Since 2000 cockle 

landings into these two ports have been worth  an a verage first -sale value of over £1  

million , peaking at £2.7 million in 2006 . Traditionally this was an artisanal hand -worked 

fishery but modernization of the fleet and  expansion of the markets into Europe  have 

greatly changed the fishery over the past forty years.  Innovations during that time have 

included techniques to improve the efficiency of hand -working, such as  ñblowing outò 

(whereby an anchored vessel is manoeuvr ed in concentric circles during the ebbing tide 

in order to wash cockles out of the ground into easy to harvest piles) and ñprop washingò 

(a similar practice, but in which the vessel is not anchored). Technological changes 

include the evolution of larger, more efficient vessels into the fleet and the introduction 

of hydraulic suction dredges in 1986. The greater efficiency that these methods and 

technologies have brought, however, has on occasions been detrimental to the stocks. 

When management measures hav e not been sufficient to control their immediate 

impacts, over -fishing has occurred, resulting in declining stocks and ñboom and bustò 

fisheries.  

 

In 1993 the Fishery Order 1992 was introduced  to strengthen the management of the 

shellfisheries in the Wash , but cockle stocks remained low through most of the 1990s . In 

1998  an annual Total Allowable Catch (TAC) quota for the cockle fishery was introduced  

to limit exploitation  to sustainable levels. This, together with the subsequent evolution of 

other managem ent measures, has helped to stabilise the fishery and facilitate a stock 

recovery through the 2000s.  This period has also seen a growing environmental 

awareness introduced into the management of the fisheries, whereby the fisheries are 

not just limited to ensure their sustainability, but to protect designated environmental 

features. This has resulted in the need to submit detailed Habitat Regulations 

Assessments to Natural England before fisheries can be consented. To facilitate this 

process, a suite of Man agement Policies  were developed in 2007 to help manage the 

fisheries in a way that would not have a detrimental impact on the siteôs Conservation 

Objective targets. Irrespective of the management measures used, there is little that can 

be done to control n atural events. In 2007 the Wash cockle stocks reached their  second 

highest recorded level , appearing to validate the management measures had brought 

about the recovery of the fishery.  Since 2008, however, the stocks have suffer ed 

unusually high mortality r ates , undoing much of the progress that the management 
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measures had helped to achieve and making it difficult to identify patches of adult 

cockles dense enough to fish.  Such challenges place even more onus on having accurate 

survey information so that flex ible contingency measures can be used to exploit the 

stocks without hazarding their sustainability.  

 

This report provides details of the 201 3 spring  cockle surveys . In the past similar 

surveys have also been conducted in autumn, but due to unprecedented am ounts  of 

other work this year, it was not possible to conduct the autumn programme. Although 

there is no Minimum Landing Size (MLS) applied to cockles in the Wash,  the results 

presented in this report divide the stocks into two size groups ( cockles that ar e 14mm 

width and over and those that are under 14mm width ) . These groups are  sometimes 

referred to in the report and management measures as ñadultò and ñjuvenileò stocks, but 

these definitions are not strictly accurate, cockle size being influenced by a nu mber of 

factors in addition to age . These size categories do, nevertheless , play an important role 

in the management of the fisheries, as to protect juvenile stocks, no cockles under 

14mm width, irrespective of age, currently contribute towards the annual TAC. 

 

There are several processes that must be followed in order to open a cockle fishery. 

These include conducting a thorough stock assessment, analysis of the data, 

consultation with the industry and Authority members, and the submission of a Habitat 

Regulations Assessment to Natural England. Providing sufficient time to conduct these 

tasks ready for a June opening of the fishery necessitates commencing the surveys in 

March. Once the waters begin warming up in spring, however, the cockles can grow 

quickly . This creates a disparity between the cockle biomass estimated to be present at 

the time of the surveys and that which is present during the fishery. Following requests 

from the industry, the Authority conducted a study in 2013 to assess whether it would 

be possible to measure the changes that occurred to the cockle stocks during this period. 

Because mortality will also influence the stock biomass, this aspect also needed to be 

studied in addition to growth. The details of this study are presented in secti on 3.6  

 



  

 

 

Eastern IFCA  Research Repor t 2013  
62  

3.2  Method  

 

The intertidal cockle surveys are preferably conducted during spring tide periods 

(>6.5m). These allow best access to the beds either using a boat at high water or when 

walking the beds at low water. During neap tides some of the highe r sites are 

inaccessible to the research boat at high water, while the lower sites may not drain 

adequately at low water to be accessible on foot. Timing of the high water periods during 

neap tides is also problematic, in that the night time high water per iod is usually 

between midnight and 03:00 hrs , usually resulting in the loss of one of the two high 

water sampling periods.  

 

Samples are collected at regular intervals on a predetermined conventional grid, from 

which the same sample stations are replicated each year. The majority of the stations on 

this grid are 370m x 340m apart, with a slightly higher resolution grid of 280m x 340m 

being used on the Herring Hill, Holbeach, Mare Tail and Gat sands.  

 

Samples are collected either at high water using a 0.1m 2 Day grab deployed from the 

research vessel, Three Counties,  or a 0.1m 2 quadrat during low water foot surveys.  Once 

collected, the samples are washed over a 3mm mesh washing table  (or using a 0.5mm 

sieve in the case of foot surveys), allowing any cockles pre sent in the sample to be 

separated from the surrounding sediment.  During the washing process the following data 

are recorded on the survey summary sheet (see figure 3.1):  

 

Station  ï Record the station number of the sample  

 

Sed  ï Record the sediment number using the following criteria:  

1 ï Sand (clean sand)  

2 ï Silty Sand (mainly sand, but contains some finer material)  

3 ï Sandy Silt (mainly fine silt but contains some coarser sand grains)  

4 ï Silt (Fine silty mud, generally fairly sloppy to walk on)  

5 ï Clay with a thin top veneer of Sand (The clay sediments are more compact and solid 

than silt).  

6 ï Clay with a thin top veneer of Silt (The clay sediments are more compact and solid 

than silt).  
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7 ï Clay (The clay sediments are more compact and solid than silt ).  

Cockle  ï Record the approximate number of cockles present in each sample  

A1, A2 and A3  ï These columns are used to record the number of Arenicola  casts found 

in each of three quadrats taken at each station during foot surveys. As casts are 

disturbed in a Day grab sample and cannot be identified, these three columns are not 

filled in during Day grab surveys.  

Lan ï During foot surveys record how many of the three quadrats contain Lanice  tubes. 

As only one Day grab sample is taken at each station the presen ce or absence of Lanice  

tubes is recorded as Y/N . 

Mac  ï Record the number of Macoma  present in the sample.  

 

SAND   

DATE   

STATION  SED COCKLE A1 A2 A3 LAN MAC 

1        

2        

3        

4        

5        

6        

7        

etc         

Figure 3.1 Example of the survey summary sheets used to record additional 

environmental data collected during cockle surveys  

 

Once cleaned any cockles present in the sample are retained in labelled bags for later 

analysis (one bag/station). Samples are stored in a cool  place out of the sun.  

At low water the retained samples a re individually measured to the nearest millimetre by 

length and width.  These cockles are separated into three groups:  

1.  Those of width equal or greater than 16mm  

2.  Those of width 14 to 15mm  
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3.  Those smal ler than 14mm width.  

 

The cockles within each group are then further separated into age classes using their 

annual growth rings to age them (taking care to identify whether outer ring is the 

current or previous yearôs growth). The number of cockles in each age -size group is 

recorded and the total weight of cockles in each group measured to the nearest 0.01g . 

Due to the sensitivity of the scales used (200g/0.01g), the weighing of these samples 

can  only take place ashore or once the vessel is aground.   

 

The data acquired from these surveys are  transferred to a MapInfo GIS database from 

which charts of the beds showing cockle densities c an  be interpolated . The minimum 

density used to determine the extent of the coverage on the bed is 10 cockles/m 2. The 

biomass  of cockles  on the bed is calculated by multiplying the mean weight of the 

samples to attain a weight per hectare, and applying this figure to the area of coverage. 

The biomass  of fishable stock is determined by using the mean weight of those 

individuals h aving reached a width of 14mm or greater.  

 

The additional environmental data collected during the surveys is transferred to a 

MapInfo GIS database . This data is used to create models showing the distribution of 

Lanice conchilega  and  Macoma balthica  using Vertical mapper software with a Nearest 

Neighbour interpolation methodology. The results of the environmental data are reported 

in Section 9 of this report.  

 

3.3  Results  

 

The surveys were conducted between March 25 th  and May 9 th , this timing being 

consiste nt with the majority of Eastern -IFCAôs and ESFJCôs previous spring cockle 

surveys. Some industry members expressed a concern that due to the prolonged winter 

temperatures, the surveys should have been delayed in order to allow a longer period of 

growth. As  recent years have shown the cockles are vulnerable to high ñatypicalò 

mortality rates during warm periods, officers considered the risk  associated with delaying 

the surveys outweighed any benefits. During the course of the surveys, 1,296 stations 

from a t otal of 21 sands were sampled. Of these 920 were collected over high water 

periods using a Day grab and the remaining 376 were collected at low water using a 

quadrat. Figure 3.2 shows the survey stations that were sampled during the 2013 

surveys  
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Figure 3. 1 Chart  showing the positions of the sample stations surveyed during the 201 3 

spring cockle surveys. Stations in red were sampled at high water using a Day grab. 

Stations in blue were sampled at low water with a quadrat.  

 

 

Following analysis of the survey data, the cockle stocks were estimated  to be :  

 

Total Adult Stock ( Ó14mm width)   11,159  tonnes  

Tot al Juvenile Stock (<14mm width)          9,773  tonnes  

Total Stock (all sizes)              20,932  tonnes  

 

Although there had been a successful fishery  and addit ional ñatypicalò mortality losses 

since the spring survey in 2012, the total cockle biomass was found to have only slightly 

declined from the 21,108 tonnes recorded  the previous year. This can be attributed to 

the growth of cockles from the strong 2010 yea r-class cohort  compensating for the 

losses resulting from the fishery and natural mortality.  Because a greater proportion of 

these had attained a size of 14mm width than the previous year, the biomass of ñadultò 

cockles had increased from 7,107 tonnes (34%  of the total stock) in 2012 to 11,159 

tonnes (53% of the total stock) . Figures 3.3 and 3.4 show the distribution of the adult 

(Ó14mm width)  and juvenile cockles (<14mm width).  



  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3  Chart showing the distribution of cockles Ó14mm on the Wash intertidal beds when surveyed during the spring 201 3 surveys.  
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Figure 3.4  Chart showing the distribution of cockles <14mm on the Wash intertidal beds when surveyed during the spring 201 3 surveys.
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3.3.1  Boston Main  

 

Figures 3.5 and 3.6 show the distribution of ñadultò and ñjuvenileò cockle stocks on 

Boston Main at the time of the 2013 spring surveys. Boston Main is the collective term 

for the three survey areas of Butterwick, Wrangle and Friskney. These each include a 

traditionally surveyed area that were part of the survey programme prior to 2004, and 

extended areas that were added after that date. The traditional areas cover ground that 

mostly have elevations below 3.5m (chart datum), while the extended areas cover the 

higher ground between thes e regions and the edges of the green marsh.  

 Historically, these beds have provided the local fishermen with some of the best cockle 

fishing grounds in the Wash but in recent years high mortalities have occurred. Between 

2008 and 2010 these losses caused t he stocks to decline from 14,979 tonnes in 2007 to 

1,083 tonnes in 2010. Another decline occurred in 2012 after a good spatfall in 2010 had 

facilitated a recovery. Having identified trends from the previous mortality event, this 

one had been anticipated, a llowing contingency management measures to be developed. 

These enabled extra quota to be taken from the Wrangle sand once mortality rates 

reached trigger levels (Jessop, Akesson & Smith, 2012). Even though the industry 

focused a high proportion of the fish ery on Wrangle during the summer, and contingency 

measures were successfully introduced once the TAC had been exhausted, losses from 

ñatypicalò mortality were still high. The combined impact of the fishery and the 

mortalities caused the stocks on Boston Ma in to decline from 6,877 tonnes in 2012 to 

2,508 tonnes in 2013. Apart from occasional pockets of slower growing cockles, the 

stocks on these beds are now only present in low densities.  



  

 

 

Eastern IFCA  Research Repor t 2013  
69  

Figure 3.5 Chart showing the distribution of cockles Ó14mm width on Boston Main when 

surveyed during the spring 2013 surveys.  

Figure 3.6 Chart showing the distribution of cockles <14mm width on Boston Main when 

surveyed during the spring 2013 surveys.  
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3.3.1.1  Butterwick  

 

Butterwick, Standard sites  

     Adult       Juvenil e  

 Area: 212  hectares   Area: 123  hectares  

 Mean Density:  52.94 cockles/m 2  Mean Density:  115.46 cockles/m 2 

 Mean Biomass : 2.62 tonnes/hectare   Mean Biomass : 1.18 tonnes/hectare  

 Stock  14 mm: 555  tonnes   Stock <14 mm: 145  tonnes  

 

Surveys were conducted at the regular stations on Butterwick on April 28 th  and 29 th . 

During this period 38 stations were sampled over the high water periods using a Day 

grab.  

The bed was found to support a mixed population of 2010, 2011 and 2012 year -class 

cockles, but there was no ev idence of the 2009 cohort that had been present the 

previous year. Those had presumably died during the previous summerôs mortality 

event. While the majority of the cockles from the 2010 cohort had attained a size of 

14mm width, those from the two younger cohorts had not.  Figure 3.7 shows the cockle 

population size and age structure at Butterwick at the time of the 2013 survey.  

 

17 of the sample stations, covering an area of 212 hectares were found to support 

cockles Ó14mm  width . This was an improvement on the previous year when only 12  

stations covering an area of 110  hectares  had supported cockles of this size. Although 

the area supporting these ñadultò cockles had increased, mortalities had reduced their 

numbers from the previous year. Their mean density had declined from 106.67  

cockles/m 2 (range 10 ï 75 0/m 2)  to 52.94  cockles/m 2 (range 10 ï 170/m 2), and their 

mean biomass from 4.26  tonnes/hectare  to 2.62 tonnes/hectare. From these figures the 

biomass of cockles Ó14mm  width  within this area was calculated to be 555 tonnes 

compared to 470 tonnes the previous year.  

 

Cockles <14mm width were found to be present at 11 stations covering an area of 123 

hectares. This is a decline from the 17 stations covering 159 hectar es recorded in 2012. 

Within this area their density had declined from 561.8 cockles/m 2 (range 10 ï 2,580/m 2) 

to 115.46 cockles/m 2 (range 10 ï 3,330/m 2), and their mean biomass from 5.96 

tonnes/hectare to 1.18 tonnes/hectare. This represented a decline of j uvenile cockles in 

this area from 951 tonnes to 145 tonnes.  
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Figure 3.7 Cockle size and age frequencies on Butterwick at the time of the 2013 spring 

surveys  

 

 

Butterwick, Extended sites  

     Adult       Juvenile  

 Area: 104  hectares   Area: 88  hectares  

 Mean Density:  57.27 cockles/m 2  Mean Density:  170.91 cockles/m 2 

 Mean Biomass : 2.36 tonnes/hectare   Mean Biomass : 2.15 tonnes/hectare  

 Stock  14 mm: 246  tonnes   Stock <14 mm: 188  tonnes  

 

A survey was conducted within the extended zone of Butterwick on April 28 th , during 

which 20 stations were sampled using a Day grab at high water.  

 

Although the number of stations supporting cockles Ó14mm  width  within this area had 

increased from 7 in 2012 to 11, their distribution meant their area of coverage had 

declined from 148  hectares  to 104 hectares. Within this area their mean density was 

found to have increased from 20.00  cockles/m 2 (range 10  ï 30 /m 2)  to 57.27 cockles/m 2 

(range 10 ï 290 /m 2)  and their mean biomass from 0.99  tonnes/hectare  to 2.36 

tonnes/hectare. From these figures it was calculated that the biomass of cockles Ó14mm  

width  within the extended zone had increased from 146 tonnes to  246 tonnes.  
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The extent of smaller cockles within this area was found to have declined from 14 

stations  covering 247  hectares  to 11 stations covering 88 hectares. Within this area the 

mean density had declined from 516 .4 cockles/m 2 (range 10 ï 2, 140/m 2)  in 2012 to 

170.91  cockles/m 2 (range 10 ï 740 /m 2) , and the mean biomass from 4.33  

tonnes/hectare to 2.15 tonnes/hectare. From these figures the biomass of cockles 

<14mm width within this zone was calculated to have declined from 1,070 tonnes to 188 

tonnes.  

 

The total biomass  of cockles in Butterwick was calculated to be  700 tonnes compared to 

2,637 tonnes  the previous year.  

 

3.3.1.2  Wrangle Sand   
 

Wrangle, Standard sites  

     Adult       Juvenile  

 Area: 379  hectares   Area: 137  hectares  

 Mean Density:  25.15 cock les/m 2  Mean Density:  20.00 cockles/m 2 

 Mean Biomass : 1.87 tonnes/hectare   Mean Biomass : 0.32 tonnes/hectare  

 Stock  14 mm: 709  tonnes   Stock <14 mm: 43  tonnes  

 

The cockle surveys were conducted on Wrangle on March 27 th  & 28 th  and April 27 th  & 

28 th . During th ese periods 95 stations were sampled, 32 using a Day grab at high water 

and 63 using a quadrat at low water.  

 

The combination of ñatypicalò mortalities and fishery pressure had caused significant 

declines on this bed since the previous year. These impacts had primarily affected the 

2010 year -class cohort, reducing this cohortôs dominance in 2012 to a more even 

distribution in 2013. Those cockles that had survived the fishery and mortalities had 

grown well, with all but the 2012 year -class cohort reaching 14 mm width. Figure 3.8 

shows the cockle population size and age structure on this bed at the time of the 2013 

survey.  

 

33 stations covering and area of 379 hectares were found to support cockles Ó14mm 

width. This is a reduction from the 48 stations covering  520 hectares recorded the 

previous year. Within this area the mean density of these cockles had declined from 

73.75  cockles/m 2 (range 10 ï 79 0/m 2) to 25.15  cockles/m 2 (range 10 ï 13 0/m 2) and the 

mean biomass from 3.53  tonnes/hectare  to 1.87 tonnes/hectare . From these figures the 
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biomass of cockles Ó14mm width in Wrangle was calculated to be 709 tonnes compared 

to 1,833 tonnes in 2012.  

 

Figure 3.8 Cockle size and age frequencies on Wrangle at the time of the 2013 spring 

surveys  

 

The above figures only part ially reflect the losses encountered on Wrangle during 2012. 

At the time of the spring surveys in 2012, many of the 2010 year -class cockles were still 

below 14mm width. As such, their contribution towards the 2012 stocks is not included 

in those figures. T o gain a full picture of their loss, the stocks of cockles <14mm width 

must also be looked at. The coverage of these smaller cockles was found to have 

declined from 36 stations covering an area of 388 hectares to 14 stations covering an 

area of 137 hectare s. In addition to the reduction in area, their mean density had 

declined from 185.0  cockles/m 2 (range 10 ï 3,86 0/m 2)  to 20.0  cockles/m 2 (range 10 ï 

50 /m 2)  and their mean biomass from 3.71  tonnes/hectare  to 0.32 tonnes/hectare. These 

figures show the stocks  of cockles <14mm width in this area had declined from 1,438 

tonnes to 43 tonnes.  
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Wrangle, Extended sites  

     Adult       Juvenile  

 Area: 64  hectares   Area: 105  hectares  

 Mean Density:  10.00 cockles/m 2  Mean Density:  12.22 cockles/m 2 

 Mean Biomass : 0.54 to nnes/hectare   Mean Biomass : 0.20 tonnes/hectare  

 Stock  14 mm: 35  tonnes   Stock <14 mm: 21  tonnes  

 

The extended zone on Wrangle, which covers the band between the main survey area 

and the edge of the green marsh, was surveyed on March 27 th . During this surve y 27 

stations were sampled, all using a quadrat  during the low water period.  

 

Although this area had been too high to attract much fi shing effort during 2012, natural 

losses had still occurred. The area supporting cockles Ó14mm width was found to have 

declined slightly from 3 stations covering 74 hectares to 3 stations covering 64 hectares. 

Within this area the mean density of these lar ger cockles had declined from 23.3 3 

cockles/m 2 (range 10 ï 50/m 2) to 10.00  cockles/m 2 (range 10 ï 10/m 2) and the mean 

biomass from 0. 73  tonnes/hectare  to 0.54 tonnes/hectare. From these figures the 

biomass of cockles Ó14mm width in this area was calculated to have declined from 54 

tonnes to 35 tonnes.  

 

Cockles <14mm width were found at 9 stations covering an area of 105 hectares. This is 

a slight increase to the 6 stations covering 100 hectares recorded the previous year. 

Within this area the mean density had declined from 21.67  cockles/m 2 (range 10 -  

50/m 2)  to 12.22  cockles/m 2 (range 10 -  30/m 2)  and the mean biomass from 0. 34  

tonnes/hectare  to 0.20 tonnes/hectare. These figures indicate the stocks have declined 

from 34 tonnes to 21 tonnes.  

 

Overall, the to tal cockle stocks on Wrangle were found to be 808 tonnes compared to 

3,359 tonnes in 2012.  
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3.3.1.3  Friskney  

 

Friskney, Standard sites  

     Adult       Juvenile  

 Area: 166  hectares   Area: 70  hectares  

 Mean Density:  13.53  cockles/m 2  Mean Density:  10.00 cock les/m 2 

 Mean Biomass : 1. 26  tonnes/hectare   Mean Biomass : 0. 19  tonnes/hectare  

 Stock  14 mm: 209  tonnes   Stock <14 mm: 13 tonnes  

 

A foot survey was conducted I this area on March 28 th , followed by grab surveys on May 

7 th  & 8 th . During these surveys 80 station s were sampled, 30 with a quadrat at low water 

and 50 with a Day grab. There had only been low densities of cockles present on this bed 

when surveyed in 2012. The 2013 survey found these had declined further. The cockles 

that were found were predominantly from the 2010, 2011 and 2012 year - class cohorts. 

Apart from those from the 2012 cohort, these cockles had all attained a size of 14mm 

width. Figure 3.9 shows the size and age distribution of these cockles.  

 

Figure 3.9 Cockle size and age frequencies on Fr iskney at the time of the 2013 spring 

surveys  
 

17 stations covering an area of 166 hectares were found to support cockles Ó14mm 

width. This compares with the 28 stations covering 301 hectares that were recorded in 

2012. Within this area the mean density of  Ó14mm cockles was found to have declined 
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from 21.79 cockles/m 2 (range 10 -  70/m 2) to 13.53 cockles/m 2 (range 10 -  20/m 2) and 

their mean biomass from 1.53 tonnes/hectare to 1.26 tonnes/hectare. Their biomass 

was calculated to be 209 tonnes compared to 460 tonnes the previous year.  

 

8 stations covering an area of 70 hectares were found to support cockles <14mm width. 

This compared with 25 stations covering 225 hectares in 2012. Within this area their 

mean density was found to have declined from 22.80  cockles /m 2 (range 10 -  80/m 2)  to 

10.00  cockles/m 2 (range 10 -  10/m 2)  and their mean biomass from 0.64 tonnes/hectare  

to 0. 19  tonnes/hectare . From these figures it was calculated that the biomass of these 

smaller cockles had declined from 91 tonnes to 13 tonnes.  

 

Friskney, Extended sites  

     Adult       Juvenile  

 Area: 298  hectares   Area: 149  hectares  

 Mean Density:  13.08  cockles/m 2  Mean Density:  12.31  cockles/m 2 

 Mean Biomass : 1. 05  tonnes/hectare   Mean Biomass : 0. 21  tonnes/hectare  

 Stock  14 mm: 313  tonnes   Stock <14 mm: 31  tonnes  

 

The extended sites of Friskney cover the band of high ground between the standard zone 

and the green marsh and also extend north eastwards as far as the Swatchway. As was 

the case with the standard zone, only low densities of cockles were f ound here.  

 

The area of the bed supporting cockles Ó14mm width was found to have increased 

slightly from 19 stations covering 279 hectares in 2012 to 26 stations covering 298 

hectares. Within this area the mean density of these cockles was found to have de clined 

from 17.37  cockles/m 2 (range 10 -  40/m 2)  to  13.08  cockles/m 2 (range 10 -  30/m 2) , but 

their greater size meant the mean biomass had increased slightly from 0. 99  

tonnes/hectare  to 1. 05  tonnes/hectare . From these figures the biomass of cockles 

Ó14mm width in this area was calculated to be 313 tonnes, an improvement on the 277 

tonnes recorded the previous year.  

 

13 stations covering an area of 149 hectares were found to support cockles <14mm 

width, a reduction from the 14 stations covering 230 hectares r ecorded in 2012. Within 

this area their mean density and biomass were found to have also declined slightly from 

14.29  cockles/m 2 (range 10 -  40/m 2)  to 12.31  cockles/m 2 (range 10 -  30/m 2)  and 0. 23  

tonnes/hectare  to 0. 21  tonnes/hectare . From these figures th e biomass of these small 

cockles was calculated to be 31 tonnes compared to 53 tonnes the previous year.  
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Overall, Friskney was found to support a total biomass of 566 tonnes of cockles 

compared to 881 tonnes the previous year.  

 

3.3. 2  Herring Hill  

 

     Ad ult       Juvenile  

 Area: 249  hectares   Area: 270  hectares  

 Mean Density:  62.07  cockles/m 2  Mean Density:  101.29  cockles/m 2 

 Mean Biomass : 2.44  tonnes/hectare   Mean Biomass : 1.89  tonnes/hectare  

 Stock  14 mm: 607  tonnes   Stock <14 mm: 510  tonnes  

 

The Herring Hi ll survey was conducted on April 26 th  and 27 th , during which 67  stations 

were sampled at high water using a Day grab.  Figures 3. 10  and 3. 11  show the 

distribution of adult and juvenile cockles found at the time of this survey, while figure 

3. 12  shows the po pulation size frequency.  

 

Figure 3.10 Chart showing the distribution of cockles Ó14mm width on Herring Hill when 

surveyed during the 2013 spring surveys.  
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Figure 3. 11  Chart showing the distribution of cockles <14mm width on Herring Hill when 

surveyed du ring the 2013 spring surveys.  

 

Figure 3.12  Cockle size and age frequencies on Herring  Hill at the time of the 2013 

spring surveys  
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Although this bed generally supports high densities of cockles, their growth rates are 

usually slow due to the high elevation  of the sand.  As a consequence, cockles on this bed 

tend to take over four years to attain a size of 14mm width. In 2012 few of the stocks on 

this bed had reached this size, but an additional yearôs growth allowed this population to 

increase by 2013. This enabled the coverage of cockles Ó14mm width to increase from 

24 stations covering 189  hectares  to 29 stations covering 249 hectares. Within this area 

the mean density of these cockles was found to have increased from 19.58  cockles/m 2 

(range 10 ï 70/m 2)  to  62.07  cockles/m 2 (range 10 ï 37 0/m 2)  and the mean biomass 

from 0.82 tonnes/hectare to 2.44  tonnes/hectare . These changes meant the biomass of 

cockles 4mm width at Herring Hill had increased from 154 tonnes in 2012 to 607 tonnes.  

 

Because some of the smalle r cockles present in 2012 had attained 14mm width and 

recruited into the ñadultò population, the numbers of cockles <14mm width had declined 

from the previous year. Their extent was found to have decreased from 36 stations  

covering 3 33 hectares to 31 stati ons covering 270 hectares. Within this area their mean 

density had declined from 275.6  cockles/m 2 (range 10 ï 4,210 /m 2)  to 101.29  cockles/m 2 

(range 10 ï 690 /m 2) . The greater size of these individuals, however, meant the mean 

biomass had increased from 1.75  tonnes/hectare to 1.89  tonnes/hectare . From these 

figures the biomass of <14mm width cockles on this bed was calculated to be 510 

tonnes compared to 584 tonnes the previous year.  

The total cockle biomass on Herring Hill was calculated to be 1,117 tonnes c ompared to 

738 tonnes in 2012.  

3.3.3  Black Buoy Sand  

     Adult       Juvenile  

 Area: 129  hectares   Area: 169  hectares  

 Mean Density:  107.78  cockles/m 2  Mean Density:  593.60  cockles/m 2 

 Mean Biomass : 4.16  tonnes/hectare   Mean Biomass :  11.07  tonnes/hectare  

 Sto ck  14 mm: 536  tonnes   Stock <14 mm: 1,868  tonnes  

 

Prior to 2009 the southern parts of Black Buoy Sand had been surveyed as part of the 

Herring Hill survey, while the northern parts of this bed had remained outside of the 

spring survey area.  Following the d iscovery of a dense bed of cockles on the northern 

part of Black Buoy Sand  in 2008 , in an area known locally as the Dills Sand, additional 

sites were added to the survey programme to cover the whole of the Black Buoy Sand.   
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A survey was conducted on this b ed on April 27 th  & 28 th , during which 36 stations were 

sampled over high water using a Day grab. There had been a good settlement of spat on 

this sand in 2011 and these individuals were found to still be present in high densities at 

the time of the 2013 su rvey. Figures 3.13 and 3.14 show the distribution of adult and 

juvenile cockles found at the time o f this survey. When surveyed in 2012, most of these 

individuals had been in the 5 -8mm size range, but good growth had enabled some of 

them to attain 14mm by the time of the 2013 survey. Figure 3.15 shows the population ôs 

size and age frequency  in 2013.  

Because some of the 2011 year - class individuals had reached 14mm width since the 

2012 survey, the extent of these larger cockles had increased from 7 survey sta tions 

covering 59 hectares to 18 stations covering 129 hectares.  Within this area their mean  

density had increased from 14.29  cockles/m 2 (range 10 ï 30/m 2)  to 107.78 cockles/m 2 

(range 10 ï 560/m 2) and their mean biomass from 0.93 tonnes/hectare to 4.16 

ton nes/hectare. From these figures the biomass of cockles Ó14mm width on this sand 

was calculated to have increased from 55 tonnes to 536 tonnes.  

Figure 3.13 Chart showing the distribution of cockles Ó14mm width on Black Buoy Sand 

when surveyed during the 20 13 spring surveys.  
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Figure 3.14 Chart showing the distribution of cockles < 14mm width on Black Buoy Sand 

when surveyed during the 2013 spring surveys.  

Figure 3.15 Cockle size and age frequencies on Black Buoy Sand at the time of the 2013 

spring surveys  
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22 stations covering 169 hectares were found to support cockles <14mm width. This was 

an increase on the previous year when 16 stations covering 148 hectares  had supported 

cockles of this size. There had been a light settlement during 2012 that had contribu ted 

towards this group, but most of this increase was believed to be due to the high 

densities of cockles spreading out. Within this area the mean density of these cockles 

was found to have declined from 1,255 cockles/m 2 (range 10 ï 6,730/m 2)  to 593.60  

cockles/m 2 (range 10 ï 4,630 /m 2)  but due to their greater size, their mean biomass had 

increased from 3.57 tonnes/hectare  to 11.07  tonnes/hectare . These changes meant the 

biomass of small cockles on this bed had increased from 528 tonnes in 2012 to 1,868 

tonn es.  

The total biomass of cockles on this bed had increased from 583 tonnes in 2012 to 2,404 

tonnes.  

 

3.3.4  Mare Tail  

 

     Adult       Juvenile  

 Area: 203  hectares   Area: 368  hectares  

 Mean Density:  115.00  cockles/m 2  Mean Density:  678.68  cockles/m 2 

 Mean Biomass : 4.65  tonnes/hectare   Mean Biomass : 2.80  tonnes/hectare  

 Stock  14 mm: 946  tonnes   Stock <14 mm: 1,030  tonnes  

 

Mare Tail was surveyed on April 25 th , during which 66 stations were sampled using a Day 

grab over the hig h water period . 

In 2012 the stocks on  this bed had been dominated by individuals from the 2010 year -

class cohort. At that time they had mostly been within a 8 -12mm size range, but 

following a yearôs growth, many of this group had attained 14mm width by the time of 

the 2013 survey. The 2013 su rvey also found that there had been a good settlement on 

this bed during the preceding summer, this new cohort numerically dominating the 

stocks. Figures 3.16 and 3.17  show the distribution of adult and juvenile cockles found at 

the time of this survey, wh ile figure 3.1 8 shows the population size and age frequencies . 

 

Although there had been recruitment into the Ó14mm cockle population between 

surveys the extent of this group had decreased from 24 stations covering 242 hectares 

in 2012 to 22 stations covering 203 hectares. Within this area, however, the mean 

density was  found to have increased from 36.25  cockles/m 2 (range 10 ï 17 0/m 2)  to 
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115.00  cockles/m 2 (range 10 ï 420 /m 2)  and the mean biomass from 1.88 

tonnes/hectare  to 4.65  tonnes/hectare . From these figures the biomass of cockles 

Ó14mm width on this bed was calculated to have increased from 465 tonnes to 946 

tonnes.  

38 stations covering an area of 368 hectares were found to support cockles <14mm 

width. Although this is comparable in size with the 360 hectares recorded in 2012, the 

distribution was slightly different.  The mean density of these smaller cockles was found 

to have increased from 468.57  cockles/m 2 (range 10 ï 2,600 /m 2) to  678.68  cockles/m 2 

(range 10 ï 5,250 /m 2),  mainly due the successful recruitment of the 2012 year -class 

cohort. Because these individuals w ere only small compared to those 2010 year -class 

cockles that had recruited into the ñadultò population, however, the mean biomass in this 

area had dropped from 6.03 tonnes/hectare  to 2.80  tonnes/hectare . This meant the 

biomass of small cockles on this bed  had declined from 2,172 tonnes  to 1,030 tonnes.  

The total cockle stock on Mare Tail was calculated to be 1,976 compared to 2,628 tonnes 

the previous year.  

Figure 3.16 Chart showing the distribution of cockles Ó14mm width on Mare Tail  when 

surveyed during  the 2013 spring surveys.  
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Figure 3.17 Chart showing the distribution of cockles < 14mm width on Mare Tail  when 

surveyed during the 2013 spring surveys.  

Figure 3.1 8 Cockle size and age frequencies on Mare  Tail at the time of the 2013 spring 

surveys  
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3.3.5  Holbeach Range  

 

     Adult       Juvenile  

 Area: 598  hectares   Area: 618  hectares  

 Mean Density:  79.71  cockles/m 2  Mean Density:  181.14  cockles/m 2 

 Mean Biomass : 2.33  tonnes/hectare   Mean Biomass : 2.86  tonnes/hectare  

 Stock  14 mm: 1,395  tonnes   Stock <14 mm: 1,766  tonnes  

 

The surveys at Holbeach Range were conducted on April 13 th , 14 th , 15 & 25 th . During this 

period 163 stations were sampled over high water periods using a Day grab, while a 

further 26 stations close to the bombing targets were sampled on foot  at low water.  

 

When surveyed in 2012 the stocks on this bed had been dominated by the 2011 year -

class cohort, most of which had been in the 3 -6mm size range. A more even distribution 

between the 2010, 2011 and 2012 cohorts was found when surveyed in 2013,  with a 

predominant size range between 10 -16mm.  Figures 3.1 9 and 3. 20  show the distribution 

of adult and juvenile cockles found at the time of this survey, while figure 3. 21  shows 

the population size frequency.  

Figure 3.19 Chart showing the distribution o f cockles Ó14mm width on Holbeach when 

surveyed during the 2013 spring surveys.  
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Figure 3.20 Chart showing the distribution of cockles <14mm width on Holbeach when 

surveyed during the 2013 spring surveys.  

 

Figure 3.21  Cockle size and age frequencies on Ho lbeach at the time of the 2013 spring 

surveys  
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There had been good recruitment of ñjuvenileò cockles into the ñadultò population 

between the surveys. This enabled the extent of the stock of cockle Ó14mm width to 

increase from 44 stations covering 404 hectar es to 68 stations covering 598 hectares. 

Within this area their mean density had increased from 19.55 cockles/m 2 (range 10 ï 

200/m 2) to 79.71 cockles/m 2 (range 10 ï 1,710/m 2) and their mean biomass from 0.94 

tonnes/hectare to 2.33 tonnes/hectare. This enab led the biomass of cockles Ó14mm 

width on this sand to increase from 378 tonnes to 1,395 tonnes  

Cockles <14mm width were found to be present at 79 stations covering 618 hectares. 

While this was an increase to the 74 stations supporting cockles of this size  the previous 

year, their distribution meant the area of coverage had declined from 664 hectares to 

618 hectares. Within this area the mean density was found to have declined from 1,057 

cockles/m 2 (range 10 ï 16,370/m 2) to 181.14 cockles/m 2 (range 10 ï 3,4 00/m 2). 

Although some of this reduction can be attributed to some cockles attaining 14mm width 

between surveys and recruiting into the adult population, most will be due to high 

mortality among year -0 cockles. This is supported by the figures for the mean biomass 

of these cockles declining by a lesser amount, from 2.93 tonnes/hectare to 2.86 

tonnes/hectare. From these figures the biomass of cockles <14mm width on this bed 

was calculated to be 1,766 tonnes compared to 1,943 tonnes in 2012.  

Combined, the tota l cockle biomass in Holbeach was calculated to be 3,161 tonnes 

compared to 2,321 tonnes the previous year.  

 

3.3.6  Roger/Toft  

 

     Adult       Juvenile  

 Area: 122  hectares   Area: 118  hectares  

 Mean Density:  94.55  cockles/m 2  Mean Density:  26.00  cockles/m 2 

 Mean Biomass : 4.40  tonnes/hectare   Mean Biomass : 0.56  tonnes/hectare  

 Stock  14 mm: 538  tonnes   Stock <14 mm: 66  tonnes  

 

This sand was surveyed on April 11 th , during which 61 stations were sampled over high 

water using a Day grab and a further 28 stations at low wa ter using a quadrat. The 

extent of the survey had been extended further north than previous surveys in order to 

incorporate a small patch of cockles that had been identified following the surveys in 

2012. Apart from a small patch of high density cockles on  the northern part of the Roger 

sand, this bed had only supported a sparse coverage of cockles at the time of the 2012 
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survey, augmented in places by small patches of year -0 juveniles. The survival and 

growth of these 2011 year - class cockles enabled the st ocks on this bed to improve by 

the time of the 2013 survey. Figures 3. 22  and 3.2 3 show the distribution of adult and 

juvenile cockles found at the time of this survey, while figure 3.2 4 shows the population 

size frequency.  

 

Cockles Ó14mm width were found to be present at 11 stations covering an area of 122 

hectares. Because the survey area had been increased from the previous year, this 

figure could not be compared directly with the 5 stations covering 57 hectares recorded 

in  2012. A survey conducted in September 2012, however, had found this additional 

area had only contained 5.5 hectares  of cockles, indicating most of the increase was not 

just due to the inclusion of the new area. The mean density  of cockles Ó14mm width 

was  found to be 94.55  cockles/m 2 (range 10 ï 74 0/m 2) . This compared with 14.00  

cockles/m 2 (range 10 ï 30/m 2)  recorded in 2012 for the main survey area, and 1,012.9 

cockles/m 2 (range 120 ï 2,580/m 2)  recorded in the extended area. Although it appeared 

that the i nclusion of the small dense patch situated in the extended area in 2012 could 

be heavily influencing the 2013 figures, this area was fished and suffered high ñatypicalò 

m ortality rates during 2012. The 2013 survey revealed the mean density of cockles 

Ó14mm width within this extended area had declined to 15.00 cockles/m 2 (range 10 ï 

20/m 2) . In 2013 the mean biomass over the whole site was found to be 4.40 

tonnes/hectare, co mpared to 1.47 tonnes/hectare in 2012. The biomass of cockles 

Ó14mm was calculated to be 538 tonnes, of which 41 tonnes were situated in the 

extended area. This shows that while there has been a good increase within the main 

survey area from 88 tonnes in 2 012, within the extended area the stocks had declined 

from 317 tonnes.  

Cockles <14mm width were found at 10 stations covering an area of 118 hectares. 

These were a mixture of juvenile cockles that had settled in 2012 and a small proportion 

of 2011 year -class cockles that had not attained 14mm width. These figures compared 

with 3 stations covering 36 hectares were found to support cockles of this size in 2012. 

Although high densities of spat had been found in the extended area in September 2012, 

no juveniles  were found in this area during the 2013 survey. Over the whole site, the 

mean density of small cockles was found to be 26.00 cockles/m 2 (range 10 ï 40/m 2), a 

slight improvement on the 20.00 cockles/m 2 (range 10 ï 40/m 2) recorded in 2012. 

During the same p eriod, the mean biomass of these cockles had increased by a greater 

extent than the mean density, more than doubling from 0.25 tonnes/hectare to 0.56 

tonnes/hectare. From these figures the biomass of cockles <14mm width on this sand 

was calculated to be 66  tonnes, an improvement on the 9 tonnes recorded the previous 

year.  



  

 

 

Eastern IFCA  Research Repor t 2013  
89  

Figure 3.22 Chart showing the distribution of cockles Ó14mm width on the Roger/Toft 

and Gat beds when surveyed during the 2013 spring surveys.  

Figure 3.2 3 Chart showing the distribution of cockle <14mm width on the Roger/Toft and 

Gat beds when surveyed during the 2013 spring surveys . 
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Figure 3.24 Cockle size and age frequencies on Roger/Toft at the time of 2013 spring 

surveys  
 

 

3.3.7  Gat Sand  

 

     Adult       Juvenile  

 Area: 8 hectares   Area: 17  hectares  

 Mean Density:  10.00  cockles/m 2  Mean Density:  240.0  cockles/m 2 

 Mean Biomass : 1.59  tonnes/hectare   Mean Biomass : 1.60  tonnes/hectare  

 Stock  14 mm: 13  tonnes   Stock <14 mm: 28  tonnes  

 

The Gat sand was surveyed on April 12 th , during which 49 stati ons were sampled over 

high water using a Day grab  and further 28 with a quadrat at low water.  

 

When this bed had been surveyed in 2012 only four cockles had been found. The 2013 

survey found there had been a localised settlement on this bed between the two  

surveys. The distribution of the cockles found on this bed can be seen in figures 3.22 

and 3.23, while the size frequency of the population is displayed in figure 3.25.  

 

Only a single cockle was found on this bed that had attained a size of 14mm width. 

Scaled up, this represented a coverage of 8 hectares and total biomass of 13 tonnes.  
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Figure 3.25 Cockle size and age frequencies on the Gat Sand at the time of 2013 spring 

surveys  
 

Cockles <14mm width were found in two samples covering an area of 17 hectar es. 

These had a mean density of 240 .00 cockles/m 2 (range 10 ï 47 0/m 2) and mean biomass 

of 1.60 tonnes/hectare. From these figures the biomass of cockles <14mm width on this 

bed was calculated to be 28 tonnes.  

 

 

3.3.8  Long Sand  

 

The Long Sand supported a successful fishery in the late 1970s, but has since attracted 

very little settlement. As a consequence, the bed has only been surveyed sporadically 

when time has been available. A survey was conducted in April 2012, in which no cockles 

were found. The bed wa s not surveyed during the 2013 survey programme.  

 

  



  

 

 

Eastern IFCA  Research Repor t 2013  
92  

3.3.9  Inner Westmark Knock  

 

     Adult       Juvenile  

 Area: 259  hectares   Area: 192  hectares  

 Mean Density:  125.45  cockles/m 2  Mean Density:  411.25  cockles/m 2 

 Mean Biomass : 5.08  tonnes/hectare   Mean Biomas s: 4.87  tonnes/hectare  

 Stock  14 mm: 1,315  tonnes   Stock <14 mm: 937  tonnes  

 

A foot survey was conducted on Inner Westmark Knock  on March 25 th , during which 32 

stations were sampled with a quadrat. A further 8 stations were sampled on April 10 th , 

using a D ay grab at high water.  

 

The survey conducted on this bed in 2012 had found the stocks were dominated by 2010 

year -class cockles that were mostly within a size range of 9 -13mm width, although a 

small proportion had attained 14mm. The 2013 survey found that this cohort had 

declined and the bed now supported a more even distribution of 2010, 2011 and 2012 

year -class cockles. By the time of this survey, the majority of the 2010 cohort had 

attained 14mm width. Figure 3.26 shows the population size frequency  of t hese cockles 

at the time of the survey, while figures 3.27 and 3.28 show the distribution of adult and 

juvenile stocks over both this and the Breast sand.  

Figure 3.26 Cockle size and age frequencies on Inner Westmark Knock at the time of 

2013 spring surve ys  
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Because most of the remaining 2010 year -class cockles had grown to 14mm width 

between surveys, the population of cockles Ó14mm width had increased since 2012. 

Their area of coverage had increased from 13 stations covering 186 hectares to 22 

stations cov ering an area of 259 hectares. Within this area their mean density was found 

to have increased from 6 3. 84  cockles/m 2 (range 10 ï 33 0/m 2) to 125.45  cockles/m 2 

(range 10 ï 32 0/m 2) and their mean biomass from 2. 45 tonnes/hectare  to 5.08  

tonnes/hectare . From t hese figures the biomass of cockles Ó14mm width on this sand 

was calculated to be 1,315 tonnes compared to 455 tonnes in 2012.  

 

Although there had been a settlement during 2012, these were not as numerous as the 

2010 cockles that had either died or recrui ted into the adult population. As a 

consequence, the population of cockles <14mm width had declined since the previous 

survey. The coverage was found to have declined from 19 stations covering 260 hectares 

to 16 stations covering 192 hectares. Within this area the mean density had declined 

from 657.9  cockles/m 2 (range 10 ï 2,580 /m 2)  to 411.25  cockles/m 2 (range 10 ï 

1,500 /m 2)  and the mean biomass from 9.28  tonnes/hectare  to 4.87  tonnes/hectare . 

From these figures the biomass of cockles <14mm width on this sa nd was calculated to 

be 937 tonnes compared to 2,412 tonnes in 2012.  

 

Figure 3.27 Chart showing the distribution of cockles Ó14mm width on the Inner 

Westmark Knock and Breast beds when surveyed during the 2013 spring surveys.  
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Figure 3.28 Chart showing  the distribution of cockles <14mm width on the Inner 

Westmark Knock and Breast beds when surveyed during the 2013 spring surveys.  

 
 

The total biomass of cockle on this bed was calculated to have declined from 2,867 

tonnes in 2012 to 2,252 tonnes, mainly d ue to the decline of the 2010 year -class 

population.  

 

3.3.10   Breast Sand  

 

     Adult       Juvenile  

 Area: 498  hectares   Area: 473  hectares  

 Mean Density:  54.80  cockles/m 2  Mean Density:  140.44  cockles/m 2 

 Mean Biomass : 4.11  tonnes/hectare   Mean Biomass : 3.0 2 tonnes/hectare  

 Stock  14 mm: 2,045  tonnes   Stock <14 mm: 1,428  tonnes  

 

Surveys were conducted on the breast sand on April 2 nd , 10 th , 13 th  and 14 th . During this 

period 66 stations were sampled over high water periods  using a day grab, while a 

further 51 s tations were sampled on foot at low water using a quadrat.  
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When surveyed in 2012 this bed had supported a large population of 2011 year -class 

cockles that had been of a 4 -9mm size range, and less numerous populations of 2010 

and 2008 cockles. The 2013 sur vey found that the most numerous group were still from 

the 2011 cohort, but their numbers had declined from the previous year.  The distribution 

of the cockles on this bed can be seen in figures 3.27 and 3.28, while figure 3.29 shows 

the population size fre quency . 

 

49 stations  were found to support cockles Ó14mm width. Although this was the same as 

in 2012, changes to the distribution of the stations meant their coverage had declined 

from 580 hectares to 498 hectares. Although the mean density of this population had 

declined fro m 61.63  cockles/m 2 (range 10 ï 94 0/m 2) to 54.80  cockles/m 2 (range 10 ï 

41 0/m 2), their larger size meant the mean biomass had increased from 2.60 

tonnes/hectare  to 4.11 tonnes/hectare . These changes meant the biomass of cockles 

Ó14mm width on this bed had increased from 1,508 tonnes to 2,045 tonnes.  

 

 

Figure 3.2 9 Cockle size and age frequencies on the Breast sand at the time of 2013 

spring surveys  
 

The population of cockles <14mm width was found to have declined from the previous 

year. This resulted in the coverage of these smaller cockles declining from 60 stations 

covering 712 hectares in 2012 to 45 stations covering an area of 473 hectares. Within 

this area the mean density had declined from 350.50  cockles/m 2 (range 10 ï 3,210 /m 2) 
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to 140.44  cockles/m 2 (ra nge 10 ï 1,360 /m 2), but due to their greater size the mean 

biomass had increased from 2.49  tonnes/hectare  to 2.49  tonnes/hectare . From these 

figures the biomass of cockles <14mm width on this bed was calculated to be 1,428 

tonnes compared to 1,769 tonnes i n 2012.  

 

The total cockle biomass on this bed was found to have increased from 3,277 tonnes to 

3,473 tonnes.  

 

 

3.3.11   Whiting Shoal/Hull Sand  

 

     Adult       Juvenile  

 Area: 20  hectares   Area: 0 hectares  

 Mean Density:  40.00  cockles/m 2  Mean Density:  0 cockles/m 2 

 Mean Biomass : 5.51  tonnes/hectare   Mean Biomass : 0 tonnes/hectare  

 Stock  14 mm: 111  tonnes   Stock <14 mm: 0 tonnes  

 

The Whiting Shoal/Hull sand was surveyed on April  14th, during which 20 stations were 

surveyed over high water using a Day grab.  Thi s bed had benefitted from a good 

settlement in 2008, but had not attracted any subsequent recruitment. Although these 

cockles appeared to have only suffered light ñatypicalò mortalities, they had supported 

several fisheries. As a consequence, only a sparse  coverage now remains on this bed.  

Figure 3.30 shows the population size frequency of these cockles at the time of the 

spring survey, while figure 3.31 shows the distribution of adult cockles  found on this and 

the Thief sand.  

 

2 stations covering an area of 20 hectares were found to support cockles Ó14mm width. 

This was a reduction from 2012, when 3 stations covering 25 hectares supported these 

stocks. Within the bed the mean density had declined from 76.67 cockles/m 2 (range 60 

ï 100/m 2)  to 40.00  cockles/m 2 (range 10 ï 70/m 2)  and the mean biomass from 7.90 

tonnes/hectare to 5.51 tonnes/hectare. From these figures the biomass of 

cocklesÓ14mm width on this bed was calculated to have declined from 200 tonnes in 

2012 to 111 tonnes.  

 

No cockles smaller than 14mm  width were found.  
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Figure 3.30 Cockle size and age frequencies on Whiting Shoal/Hull Sand at the time of 

spring 2012 surveys  

 
 

Figure 3.31 Chart showing the distribution of cockles Ó14mm width on the Whiting Shoal 

and Thief beds when surveyed during the  2013 spring surveys.  



  

 

 

Eastern IFCA  Research Repor t 2013  
98  

3.3.12   Thief Sand  

 

     Adult       Juvenile  

 Area: 26  hectares   Area: 0 hectares  

 Mean Density:  17.50  cockles/m 2  Mean Density:  0 cockles/m 2 

 Mean Biomass : 2.06 tonnes/hectare   Mean Biomass : 0 tonnes/hectare  

 Stock  14 mm: 53  tonnes   Sto ck <14 mm: 0 tonnes  

 

The Thief sand was surveyed on April 24 th , during which 17 stations were sampled at 

high water using a Day grab and 18 stations at low water with a quadrat. There had 

been a dense settlement in 2008 on the southern end of this bed but little subsequent 

recruitment. Having supported several fisheries, these stocks had become sparse. Figure 

3.31 shows the distribution of cockles on this bed, while figure 3.32 shows the 

population size frequency.  

Figure 3.32 Cockle size and age frequencie s on Thief Sand at the time of 2013 spring 

surveys  

 

All of the cockles sampled during the 2013 survey had attained a size of 14mm width. 

These were found in 4 samples, representing an area of 26 hectares. This was a 

reduction to the previous year when 50 h ectares had supported cockle on this bed. 

Within this area the mean density was found to be 17.50  cockles/m 2 (range 10 ï 30/m 2) , 
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a decline from the 40.00 cockles/m 2 (range 10 ï 110/m 2)  recorded the previous year. 

The mean biomass was also found to have dec lined from 3.99 tonnes/hectare  to 2.06 

tonnes/hectare. From these figures the biomass of cockles Ó14mm width on this bed 

was calculated to have declined from 147 tonnes in 2012 to 53 tonnes.  

3.3.13  Dase leyôs  

 

     Adult       Juvenile  

 Area: 487  hectares   Area: 329  hectares  

 Mean Density:  70.00  cockles/m 2  Mean Density:  203.60  cockles/m 2 

 Mean Biomass : 2.57 tonnes/hectare   Mean Biomass : 4.47  tonnes/hectare  

 Stock  14 mm: 1,253  tonnes   Stock <14 mm: 1,468  tonnes  

 

Daseleyôs sand was surveyed on April 24th , durin g which 84 stations were surveyed over 

high water using a Day grab. When surveyed in 2012 this bed had been dominated by a 

population of 2011 year -class cockles that were mostly in a 5 -9mm size range. The 2013 

survey found this was still the dominant cohor t but their size range had increased to 11 -

16mm. Figure 3.33 shows the size frequency of these cockles, while figures 3.34 and 

3.35 show the distribution of the adult and juvenile stocks over the bed.  

Because some of the 2011 year - class cockles had attaine d 14mm width between 

surv eys, the abundance of cockles Ó14mm width had improved from the previous 

survey. Their extent had increased from 28 stations covering 334 hectares to 44 stations 

covering 487 hectares. Within this area their mean density had increased from 18.57  

cockles/m 2 (range 10 ï 80/m 2)  to 70.00  cockles/m 2 (range 10 ï 44 0/m 2)  and their mean 

biomass from 0.96 tonnes/hectare  to 2.57  tonnes/hectare . From these figures the 

biomass of cockles Ó14mm width on Daseleyôs was calculated to have increased from 

320 tonnes to 1,253  tonnes.  

 

The combination of natural mortalities and the recruitment of some of the juvenile 

population into the adult stock meant there were fewer cockles <14mm width on this 

sand than the previous year. Their extent had declined from 35 stations covering  440 

hectares to 28 stations covering 329 hectares and their mean density from 477.4 

cockles/m 2 (range 10 ï 4,350/m 2) to 203.6 cockles/m 2 (range 10 ï 1,670/m 2). Because 

the mean size of these cockles was larger than the previous year, however, their mean 

biomass had increased from 1.52 tonnes/hectare to 4.47 tonnes/hectare. This meant 

that overall the biomass of cockles <14mm width on this sand had increased from 667 

tonnes in 2012 to 1,468 tonnes.  
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Figure 3.33 Cockle size and age frequencies on Daseleyôs at the time of 2013 spring 

surveys  

 

Figure 3.3 4 Chart show ing the distribution of cockles Ó14mm width on the Daseleyôs, 

Pandora, Blackguard, Stylemanôs and Peter Black sands when surveyed during the 2013 

spring surveys.  
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Figure 3.3 5 Chart showing the distribution of cockles < 14mm width on the Daseleyôs, 

Pandora,  Blackguard, Stylemanôs and Peter Black sands when surveyed during the 2013 

spring surveys.  

 

3.3.14   Stylemanôs 

 

     Adult       Juvenile  

 Area: 0 hectares   Area: 9 hectares  

 Mean Density:  0 cockles/m 2  Mean Density:  10.00  cockles/m 2 

 Mean Biomass : 0 tonnes/ hectare   Mean Biomass : 0.02  tonnes/hectare  

 Stock  14 mm: 0 tonnes   Stock <14 mm: 0.2 tonnes  

 

Stylemanôs sand was surveyed on May 8 th ,  during which 23 stations were sampled over 

the high water period  using a Day grab. When surveyed in 2012 this bed was found  to 

support 45 tonnes of Year 1+ cockles and 26 tonnes of 2011 year -class spat . This latter 

population had been present in densities of 490.0 cockles/m 2 (range 30 ï950/m 2) with a  

mean biomass of 1.18 tonnes/hectare.  The 2013 survey found that these had all  

disappeared and the only cockle found during the survey had been a small 2012 year -

class individual.  
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3.3.17   Blackguard  

 

     Adult       Juvenile  

 Area: 0 hectares   Area: 0 hectares  

 Mean Density:  0 cockles/m 2  Mean Density:  0 cockles/m 2 

 Mean Biomass : 0 tonnes/hectare   Mean Biomass : 0 tonnes/hectare  

 Stock  14 mm: 0 tonnes   Stock  14 mm: 0 tonnes  

 

Blackguard  sand was surveyed on May 8 th , during which 23 stations were sampled over 

the high water period using a Day grab. Although localised patches of cockle s have been 

found on this sand during some of the past surveys, the 2011, 2012 and 2013 surveys 

have all failed to find any stocks on this bed.  

 

3.3.18   Pandora  

 

     Adult       Juvenile  

 Area: 60  hectares   Area: 67  hectares  

 Mean Density:  66.00  cockles/m 2  Mean Density:  120.00  cockles/m 2 

 Mean Biomass : 2.64 tonnes/hectare   Mean Biomass : 3.15  tonnes/hectare  

 Stock  14 mm: 158  tonnes   Stock <14 mm: 212  tonnes  

 

The Pandora sand was surveyed on May 8 th , during which 35  stations were sampled over 

the high water pe riod using a Day grab.  When surveyed in 2012 this bed was found to 

support 16 tonnes of Year 1+ cockles and  195 tonnes  of 2011 year - class spat.  This spat 

had an area of 5 stations covering 56 hectares, had a mean density of 880.0  cockles/m 2 

(range 10 ï 4,1 90/m 2)  and a mean biomass 3.50 tonnes/hectare. The 2013 survey 

found that although natural mortality had reduced their numbers, the juveniles that had 

survived had grown well, and some had attained 14mm width. The distribution of these 

cockles can be seen in figures 3.34 and 3.35, while the size distribution of the population 

is shown in figure 3.36.  

 

5 stations covering an area o f 60 hectares were found to support cockles Ó14mm width. 

These had a mean density of 66.00  cockles/m 2 (range 10 ï27 0/m 2)  and a mean biomass 

2.64 tonnes/hectare. From these figures the biomass of cockles Ó14mm width on this 

bed was calculated to be 158 tonn es.  
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Figure 3.36 Cockle size and age frequencies on Pandora at the time of 2013 spring 

surveys  

 

6 stations covering an area of 67 hectares were found to support cockles <14mm width. 

Within this area their mean density was found to be 12 0.0 cockles/m 2 (ran ge 10 ï

52 0/m 2)  and their mean biomass 3.15 tonnes/hectare. From these figures the biomass 

of cockles <14mm width on this bed was calculated to be 212 tonnes.  

The total cockle stock on this bed was calculated to have increased from 211 tonnes in 

2012 to 370  tonnes.  

 

 3.3.19  Peter Black  

 

     Adult       Juvenile  

 Area: 115  hectares   Area: 96  hectares  

 Mean Density: 21 .00 cockles/m 2  Mean Density: 12.22  cockles/m 2 

 Mean Biomass: 1.06  tonnes/hectare   Mean Biomass: 0.22  tonnes/hectare  

 Stock  14mm: 1 22  tonnes   Stoc k <14mm: 19  tonnes  

 

The Peter Black Sand was surveyed on May 8 th  and 9 th , during which 42 stations were 

surveyed at high water using a Day grab. In 2012 the stocks on this bed had been 
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dominated with individuals from the 2010 year -class cohort, the majori ty of which were 

in an 11 -13mm size range. The 2013 survey found these had survived and grown 

>14mm width. There had also been a settlement during 2012. Figures 3.34 and 3.35 

show the distribution of the cockle stocks on this bed, while figure 3.37 shows t he 

population size frequency at the time of the spring survey.  

The coverage of Cockles Ó14mm width was found to have increased from 5 stations 

covering an area of 48 hectares to 10 stations covering an area of 115 hectares. Within 

this area their mean density was found to have increased from 12.0 cockles/m 2 (range 

10 -  20/m 2)  to 21 .0 cockles/m 2 (range 10 -  50/m 2)  and their mean biomass from 0.65 

tonnes/hectare  to 1.06  tonnes/hectare . From these figures the biomass of cockles 

Ó14mm width on this bed was calculated to have increased from 31 tonnes to 122 

tonnes.  

Figure 3.37 Cockle size and age frequencies on Peter Black sand at the time of 2013 

spring surveys  

 

The extent of the 2010 year -class cockles was greater than that of the 2012 cohort so 

the coverage of cockles <14mm width was found to have declined from 14 statio ns 

covering 160 hectares to 9 stations covering 96 hectares.  Within this area the mean 

density was found to have declined from 21.43 cockles/m 2 (range 10 ï 50/m 2)  to 12.22  

cockles/m 2 (range 10 ï 20/m 2)  and the mean biomass from 0.36 tonnes/hectare to 0.20  

tonnes/hectare. The biomass of cockles <14mm width was calculated to have declined 

from 57 tonnes to 19 tonnes.  

The total biomass of cockles on this bed was found to have increased from 88 tonnes to 

141 tonnes.  



  
 
 
 

 

Table 3.1 Summary of cockle stocks on the W ash intertidal beds. Spring 2013  

 ADULT  JUVENILES    

SAND  Area  

(ha)  

Mean 

Density 

(no/m 2)  

Mean 

Weight 

(t/ha)  

Biomass  

(t)  

Area  

(ha)  

Mean Density 

(no/m 2)  

Mean 

Weight 

(t/ha)  

Biomass  

(t)  

Total 

Biomass  

(t)  

%Adult  

Butterwick  212  52.94  2.62  555  123  115.46  1.18  145  700  79  

Wrangle  379  25.15  1.87  709  137  20.00  0.32  43  752  94  

Friskney  166  13.53  1.26  209  70  10.00  0.19  13  222  94  

Butterwick Ext  104  57.27  2.36  246  88  170.91  2.15  188  434  57  

Wrangle Ext  64  10.00  0.54  35  105  12.22  0.19  21  56  63  

Friskney Ext  298  13 .08  1.05  313  149  12.31  0.21  31  344  91  

Roger/Toft  122  94.55  4.40  538  118  26.00  0.56  66  604  89  

Gat  8 10.00  1.59  13  17  240.00  1.60  28  41  32  

Herring Hill  249  62.07  2.44  607  270  101.29  1.89  510  1117  54  

Black Buoy  129  107.78  4.16  536  169  593.60  11.07  1868  24 04  22  

Mare Tail  203  115.00  4.65  946  368  678.68  2.80  1030  1976  48  

Holbeach  598  79.71  2.33  1395  618  181.14  2.86  1766  3161  44  

IWMK  259  125.50  5.08  1315  192  411.25  4.87  937  2252  58  

Breast  498  54.80  4.11  2045  473  140.44  3.02  1428  3473  59  

Thief  26  17.50  2.0 6 53  0 0.00  0.00  0 53  100  

Whiting Shoal  20  40.00  5.51  111  0 0.00  0.00  0 111  100  

Daseley's  487  70.00  2.57  1253  329  203.60  4.47  1468  2721  46  

Styleman's  0 0.00  0.00  0 9 10.00  0.02  0.2  0.2  0 

Pandora  60  66.00  2.64  158  67  120.00  3.15  212  370  0 

Blackguard  0 0.00  0.00  0 0 0.00  0.00  0 0 0 

Peter Black  115  21.00  1.06  122  96  12.22  0.20  19  141  87  

           

Total  3997    11159  3398    9773.2  20932.2  53  



  

 

 

Eastern IFCA  Research Repor t 2013  
106  

3. 4  Discussion  

 

Table 3.1 summarises the cockle stocks found on the Wash intertidal beds following the 

spring surveys. From this table it can be seen that the total cockle biomass was 

calculated to be 20,932  tonnes, of which 11,159  tonnes had attained a size of 14mm 

width.  Although this was a small decline in total biomass from 21,106 tonnes recorded 

the previous year, the adult (cockles Ó14mm width) population had increased 

significantly from 7,107 tonnes. This was mainly due to a high proportion of the 

dominant 2010 year -class cohort reaching 14mm between surveys. Whereas in 2012 

only those on the faster growing beds has managed to reach this size at the time of the 

spring survey, by 2013 those on all but the slowest growing beds had done so.   

 

Figure 3.38 Biomass of cockle stocks at the time of the spring surveys between 2000 

and 2013  

 

Figure 3. 38 shows how the stocks in 2013 compare with the previous thirteen years. 

From this table it would appear that following a period of decline between 2008 and 

2011, the stocks are showing signs of recovery and stability.  Such hopes should be 

viewed cautiously, however. The recent recovery has been facilitated by the recruitment 

and growth of a strong 2010 year -class cohort which boosted the total cockle biomass in 

2012 and the adult biomass in 2013. So far the majority of this cohort have not been 

affected by the atypical mo rtalities that caused the decline between 2008 and 2011. It 

does not mean they are resistant to it, though. Observations suggest mainly larger 

cockles are affected, and the majority of this cohort are only just beginning to reach that 

size range. Those on the faster growing beds of Friskney and Wrangle did succumb in 
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high numbers during the summer of 2012 and if similar trends are followed to what have 

been observed in recent years, mortalities are expected to be high among this cohort 

during the summer of 2013. Such mortalities would usually be identified during the 

winter cockle surveys but as time limitations meant these surveys were not conducted 

this year, their extent will not be known until the 2014 spring surveys. With mortalities 

among the 2010 year - class cohort anticipated to be high, and fewer juvenile stocks 

present in the population than in 2012 to replace them, the stocks are expected to 

decline by 2014.  

 

On the 5 th  June 2013 the Marine Protected Area Sub -Committee convened to agree 

management m easures for the 2013 cockle fishery. In addition to the opportunity for 

widespread hand -work fisheries, the survey results had identified the potential for a 

discrete dredge fishery in Holbeach bombing range. Although this site  offered only 

limited access to the hand -work fishery, however, the majority of the fishermen 

expressed concern over the proposal for a dredge fishery at this site. It was determined, 

therefore, that the 2013 fishery should be hand -worked only, with a TAC of 3,720 

tonnes. The Sub -Comm ittee were also asked to consider additional management options 

for two dense patches of 2011 year -class cockles that the surveys had identified on the 

Dills and Daseleyôs sands. At the time of the surveys the majority of these cockles had 

not reached 14mm  width but were expected to do so during the course of the fishery. On 

one hand, with only limited juvenile cockles elsewhere in the population, these two areas 

were likely to offer significant contributions towards the 2014 fishery. This would usually 

con stitute reason enough to keep these patches closed. Their high densities, however, 

posed a dilemma, as these cockles were in imminent danger of ñridging outò due to over-

crowding. If they were not fished during 2013, large numbers would most likely be lost . 

The officers proposed keeping a temporary closure on these two areas at the start of the 

fishery. This would allow these small cockles to grow to commercial size, while at the 

same time encouraging the fishermen to initially harvest some of the lower den sity 

cockles from the 2010 year -class cohort that were most vulnerable to ñatypicalò 

mortality losses. This proposal was not received with any enthusiasm from the industry, 

however, who argued the danger of ñridging outò out-weighed the potential benefits a 

temporary closure would produce. The fishery was opened, therefore, in all areas barring 

some small discrete patches that supported dense populations of 2012 year -class 

juveniles. This fishery was opened on June 20 th , with the majority of the fishermen 

targeting either the Dills or Daseleyôs from the beginning. This fishery remained open 

until the TAC was exhausted on September 25 th . Following the closure of this fishery an 

extension was granted between the 8 th  and 14 th  October, in order to exploit large 

numbers of cockles that had begun to ñridge outò on the Breast sand. 
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3.5  Assessment of the impact of the hand - worked cockle fisher yôs use of bulk 

bags to facilitate ñprop-washingò 

3.5.1  Introduction  

 

Between the 1960s and 1986 hand -worked cockle fishermen  in the Wash frequently used 

a practice known as ñblowing-outò to facilitate the harvesting of cockles. ñBlowing-outò 

involved anchoring the vessel to the seabed with a large anchor and then circling the 

vessel as the tide dropped using a rope approximatel y 60m in length. As each circle was 

completed, the rope would be shortened prior to the next circle being conducted, 

culminating in the vessel conducting a series of concentric circles. As the vessel circled, 

the backwash from the propeller would wash the top layer of sand from above the 

cockles and wash any cockles present towards the centre of the circle. This practice 

would frequently result in deep rings being scoured into the sand, often exposing the 

anoxic layer, and leaving deep piles of cockles near  the centre of the rings. Because 

these rings frequently took up to a year to disappear and un -harvested cockles were 

frequently left un -scattered to die, ñblowing-out was banned in 1986.  

 

Following the introduction of hydraulic suction dredges for harves ting cockles in 1986, 

few fishermen hand -worked cockles again in the Wash until 2005. Following 2005, a 

growing number of fishermen who were disenchanted with the short cockle seasons 

associated with the dredge fishery, opted for hand -working as their pref erred method for 

harvesting cockles. ñBlowing-outò was still banned, so most fishermen began using a 

method known as ñprop-washingò to facilitate cockle harvesting. Using this method the 

vesselôs propeller is still used to wash away the top layer of sand from above the cockles, 

but because the vessel is not anchored to the seabed, there is insufficient precision to 

the circling to conduct concentric rings. This prevents all of the cockles from a wide area 

being washed into deep piles. Also, as the vessel ca nnot apply as much power as when 

anchored, the scouring in the sand is not as deep. When conducted responsibly, this 

does not expose the anoxic layer and facilitates a faster recovery.  

 

In 2006 it was highlighted that some individuals were using empty 1 to nne bulk bags as 

sea anchors to facilitate ñprop-washing. Uncertain what impact this activity could have, 

but fearing it could lead to greater disturbance of the seabed, the use of bulk bags was 

prohibited in accordance with Regulation No.1 of the Wash Fis hery Order 1992. 

Fishermen were advised:  

 

ñNo vessel participating in the hand -worked cockle fishery may employ any equipment 

that either fixes the vessel to the seabed or slows the vesselôs movement while the 
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vesselôs engine is running. This includes anchors, sea anchors, drogues or any other 

equipment that could be used as an anchor or sea anchor.   This includes the use of bulk 

bags. ò 

 

Following the ban on the use of bulk bags during ñprop-washingò, concerns were raised 

from several fishermen who argued t heir use of bags was not to allow them to use more 

power when ñprop-washingò but to enable them to turn in a tighter circle. They 

contested that this was safer when several vessels were working in close proximity and 

actually created less disturbance on th e seabed because their rings were smaller. In July 

2013 the Authority conducted an assessment of the impact that the use of bags had on 

the seabed when used responsibly to facilitate turning during ñprop-washingò. 

 

3.5.2  Method  

 

Two vessels that regularly participate in the hand -worked cockle fishery were used for 

the study. Both vessels were asked to conduct ñprop-washingò activities on the first day 

of the study without using a bulk bags. On the second day they were asked to use a bulk 

bag to facilitate t urning while ñprop-washingò. 

The following data was recorded each day for both vessels:  

 The length of time that was taken to conduct ñprop-washingò activities. 

 The engine revs used by the vessels while ñprop-washingò 

 The depth of water beneath the keel at the start of ñprop-washingò  

 The depth of water beneath the keel at the finish of ñprop-washingò 

 

At low water the physical disturbance to the seabed was measured in terms of the 

following criteria:  

 Radius of the disturbed ring  

 Width of the disturbed ring  

 Average depth of disturbance within ring  

 

3.5.3  Results  

 

On July 6 th  2013, the rings created by the two participating vessels  were monitored. 

Neither vessel had used bulk bags on this occasion. On July 7 th , their rings were again 

assessed, the vessels havi ng used bulk bags to facilitate prop -washing. On both 

occasions the vessels were working in close proximity to each other on similar 

sediments. The weather/sea state was calm on both occasions.  
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Tables 3.5.1  and 3.5. 2 show the results from this study.  

 

Table 3.5.1 ï The length of time each vessel spent ñprop-washingò, their engine power 

used and the water depth beneath their keels at the start and finish of activities.  

Vessel  Time  

(minutes)  

Engine revs 

(RPM)  

Start depth 

(cm)  

End depth 

(cm)  

Without bags      

Vessel A  20  1400  90  15  

Vessel B  24  1400  130  30  

With bags      

Vessel A  20  1400  90  20  

Vessel B  25  1400  130  30  

 

 

Table 3.5. 2 ï Physical dimensions of the rings created during the ñprop-washingò 

activities  

Vessel  Ring radius  

(m)  

Ring width 

(m)  

Ring dep th 

(cm)  

Without bags     

Vessel A  22.75  3.0  2-3 

Vessel B  21  3.5  4-6 

With bags     

Vessel A  16.5  2.2  2-4 

Vessel B  15.25  2.25  3-5 

 

 

3.5.4  Discussion  

 

During the study, both vessels took care to replicate their ñprop-washingò activities when 

employing a bulk bag as when not using a bag. Vessel B undertook activities for slightly 

longer than Vessel A and in slightly deeper water, but these differences were consistent 

over both days.  

 

In both cases the use of the bags enabled the vessels to manoeuvre in cir cles that were 

27.5% smaller in radius than had been possible without using bags. Additionally, the 

width of both vesselôs rings were found to be smaller when bags had been employed. In 

terms of the overall area of disturbance, employing bags reduced the a rea from 400.6m 2 

to 212.9m 2 for vessel A and from 423.4m 2 to 199.7m 2 for vessel B. This equated to a 

46.9% reduction for vessel A and a 52.8% reduction for vessel B.  
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In terms of the depth of disturbance within the rings, vessel Aôs disturbance increased 

slightly from between 2 -3cm without a bag to 2 -4cm with a bag. By contrast, vessel Bôs 

depth of disturbance reduced from 4 -6cm without a bag to 3 -5cm with a bag. No deep 

holes were created by either vessel, with or without bags.  

 

Concerned about the possibl e impacts that the use of bulk bags could have when ñprop-

washingò, ESFJC prohibited their use in 2006. This study has shown, however, that when 

used responsibly to facilitate turning, their use reduces the disturbance both in terms of 

the surface area of disturbance and the volume of sediment disturbed. Using bulk bags 

during ñprop-washingò activities can, therefore, reduce the impact that this activity has 

on the infauna within the fished area and the quantity of sediment that is suspended.  
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3.6  Assessin g the impact  of growth and mortality when determining the 

annual Total Allowable Catch (TAC) for the Wash cockle fishery  

 

3.6.1  Introduction  

 

Following the decline in the Wash cockle stocks during the 1990s, an annual quota 

known as the Total Allowable Cat ch (TAC) was introduced in 1998 as a management 

measure to ensure the cockle stocks were fished in a sustainable manner. Since its 

introduction, the baseline TAC allocated to the cockle fishery has always been 33.3% of 

the biomass of the adult (Ó14mm width) cockle stocks. This figure has always been 

calculated from a baseline survey conducted in spring. Barring surveys conducted in 

2009 and 2010, these surveys have always been conducted between the end of March to 

the end of April. (The 2009 and 2010 surveys were conducted one month later because 

there was prior agreement with the industry for a later opening date for the fishery.)  

 

In recent years there have be en requests from members of the fishing industry for the 

Authority to take into account cockle growth when determining the annual TAC for the 

cockle fishery. Their argument for this request is that substantial growth can occur 

between the time that the spr ing survey is conducted in April and the commencement of 

the fishery in June or July, thus depriving them of their full 33.3% allocation. Although 

autumn surveys have demonstrated that growth can be significant, care should be taken 

when considering adjust ing the TAC to account for growth. Growth is not a recent 

phenomenon. It has always occurred, but has never been used to adjust the TAC at the 

start of the fishery. The baseline stock figure obtained from the spring surveys has 

always been precisely that ï a baseline value from which the TAC has been calculated.  

 

Although the Authority has so far never adjusted the TAC at the start of the fishery to 

account for growth, it does not mean doing so would make the fishery unsustainable. On 

some occasions the TAC  has been increased at the end of the season when significant 

growth has been demonstrated to have occurred , with no noticeable impact to the 

sustainability of the fishery. In theory the 33.3% TAC should have facilitated 

sustainability of the stocks since its introduction. If this level of TAC was too high the 

fishery would be unsustainable and would have resulted in a long - term depletion of 

stocks. Figure 3.6. 1, which shows the biomass of cockle stocks within the Wash 

Regulated beds since 2000, does not sh ow a terminal decline of stocks.  
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Figure 3.6. 1 -  Chart showing the biomass of cockle stocks within the Wash Regulated 

beds between 2000 and 2012 and the quantity of those stocks harvested annually  
 

Instead of showing a terminal d ecline, the stocks in figure 3.6. 1 appear to follow a 

natural population curve, the shape of which has been greatly influenced by sporadic 

recruitment of juvenile stocks and periods of high natural mortality. During years of poor 

recruitment the stocks hav e tended to decline irrespective of fisheriesô influence, while 

following years of exceptional recruitment they have increased as strong year classes 

have entered the population and grown. This indicates that the current level of 

exploitation is not having  a large long - term impact on stock levels. Irrespective of this, 

care should be taken not to disrupt any balance that may have been achieved between 

the stock levels and the size of the TAC. Just because the current level of exploitation 

does not appear to  have an adverse impact on the population dynamics does not mean a 

slight increase of effort will not have an adverse impact. Natural balances can be easily 

over - turned. Any changes to the current management measures should be carefully 

applied and closely  monitored following their adoption.  

 

There are safety nets already in place that could provide scope for the TAC to be safely 

adjusted for a trial period. Subsequent to the introduction of the TAC in 1998 as a 

management measure, other management policies  have been introduced to protect the 

cockle stocks. These include Conservation Objective targets limiting the exploitation of 

the stocks below thresholds required for over -wintering wader populations and the 

protection of small cockles from the dredge fish ery. The TAC has also fallen in recent 

years in terms of its proportion of the total cockle stock. Although it has remained at 

33.3% of the Ó14mm width cockle biomass, one impact of the recent atypical mortality 

has been to disproportionately reduce the bi omass of these larger cockles from an 

average of 55.7% between 2000 and 2007 to 41.1% between 2008 and 2012.  
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Due to the high levels of atypical mortality that had occurred in the Wash since 2008, in 

2012 the Authority adopted contingency management measur es that allowed the TAC to 

be increased on beds on which cockle mortalities were predicted to be high. This allowed 

additional cockles to be removed from the Wrangle and Roger sands that would 

otherwise have died. Limited resources meant the Authority coul d not conduct projects 

to monitor both cockle growth and cockle mortality during 2013. At a Planning and 

Communication Sub -Committee meeting on 11 th  March 2013, the members chose to 

proceed with the project to monitor growth rates during the coming year.  

 

Factors for consideration when assessing growth rates  

 

There are several environmental factors that need to be considered when assessing 

growth rates of cockles. Elevation of the bed, cockle density and local hydrodynamics are 

all known to affect growth ra tes. In addition to these spatial effects, growth rates can 

vary temporarily from year to year due to the population age structure and differences in 

average water temperatures. Due to these latter variables, the Authority adopted a 

methodology that assess es actual growth at set periods during the year rather than 

applying a mean annual growth co -efficient based on annual survey results.  

 

Figures 3.6.2 to 3.6. 4 show the relative growth of cockles from the 2004 year -class 

cohort between 2005 and 2007 (This c ohort was chosen for demonstration purposes 

because there were only low densities of older cockles present at the time of settlement 

and because of its widespread settlement). These charts show there is considerable 

spatial variation in growth rates across  the Wash. Any methodology adopted to assess 

growth rates would require sufficient sample stations to provide a representative sub -

sample of these variables. Randomised and stratified sampling techniques were both 

considered for this project. Due to the nu mber of variables that effect growth, however, 

a stratified sampling regime was considered too complex for this project and a 

randomised technique was adopted.  
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Figure 3.6. 2 -  Chart showing the variation in mean weight of year -0 cockles. April 2005  

 

Figur e 3.6.3 -  Chart showing the mean variation in weight of year -1 cockles. April 2006  
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Figure 3.6.4 -  Chart showing the variation in mean weight of year -2 cockles. April 2006  
 

 

3.6.2  Method  used  for assessing cockle growth and mortality rates  

 

The spring cock le surveys were conducted as normal in order to provide baseline data 

concerning the state of the cockle stocks. Approximately 10% of the stations sampled 

during these surveys were randomly selected to be used as representative growth 

assessment stations. These stations were then re -sampled in June, prior to the cockle 

fishery opening, to provide an assessment of cockle growth during the interim period.  

The intertidal beds were divided into 11 assessment areas (figure 3.6. 5). To facilitate the 

potential app lication of growth rates to the management of cockle stocks, the borders of 

these areas roughly matched the boundaries of the beds used during the spring cockle 

surveys. Table 3.6. 1 shows details of these areas including the number of spring survey 

sample stations contained within each assessment area.  

 

Within each assessment area, sample stations were selected for the growth study. These 

were chosen randomly from the survey stations used during the spring cockle surveys. 

Because many of the survey stations  rarely support cockles, to maximise the number of 

valid samples the assessment sites were randomly chosen from the sites that had 

supported cockles in 2012. The number of stations chosen within each site for growth 
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assessments depended on how many sample stations were present within the site. For 

sites with less than 100 survey stations, 10 stations were selected for the growth 

assessment study. For sites containing more than 100 stations, 10% of the stations were 

selected. In practice it was not possible to collect samples from all of these stations 

during both study periods. The data from any stations that had not been sampled on 

both occasions were subsequently removed from analysis.  

 

In addition to assessing cockle growth, it was also hoped to determine  the level of 

background mortality in each area. The numbers of cockles in each sample were to be 

used to determine mortality rates. In order to compensate for localised variation that 

could impact on the number of cockles found at each location, two repli cates were taken 

at each site and their data averaged.  

 

Figure 3.6.5 ï Chart showing the 11 areas chosen for assessing cockle growth  
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Table 1 ï The areas used for the  Cockle Growth Assessment study and the numbers of 

spring survey stations and growth asse ssment stations contained within them  

  

Area  Beds covered  Spring s urvey stations  Growth a ssessment 

sites  

1 Friskney  

Friskney Extension  

187  19  

2 Wrangle  

Wrangle Extension  

120  12  

3 Butterwick  

Butterwick Extension  

81  10  

4 Dills  

Roger/Toft  

Gat  

182  18  

5 Mare Tail  61  10  

6 Holbeach  152  15  

7 Inner Westmark Knock  43  10  

8 Breast  130  13  

9 Whiting Shoal  

Thief  

56  10  

10  Daseleyôs 84  10  

11  Pandora  

Stylemanôs 

Blackguard  

Peter Black  

133  13  

 

Sampling at each station was conducted at high water using a 0.1m 2 Day g rab deployed 

from the research vessel, Three Counties . Once collected, the samples were washed over 

a 3mm mesh washing table allowing any cockles present in the sample to be separated 

from the surrounding sediment. These cockles were then retained in label led bags and 

stored in a cool place for later analysis (one bag/sample). At low water the age of each 

cockle was determined from their annual growth rings and their length and width 

measured to the nearest millimetre. These were then individually weighed t o the nearest 

0.01g.  

  

The data were entered into Microsoft Excel for analysis and MapInfo 10.5 for display. For 

each area cockles were grouped into age cohorts of 2012, 2011 and 2010 and older year 

classes. Analysis was conducted to determine the total nu mbers and the mean widths 
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and weights of the cockles within each cohort for each area and their 95% confidence 

limits.  

 

3.6.3  Results  

 

Stations surveyed   

 

Although 140 stations were initially selected to be sampled for this study, practical 

difficulties i n the field meant it was only possible to sample 115 of these stations on both 

occasions. Figure 3.6. 6 shows the locations of the 115 stations that were sampled both 

at the time of the initial surveys and again in June.  

 

 

Figure 3.6.6 ï Chart showing the positions of the stations sampled during the study  

 

Total cockle numbers  

 

Figure 3.6. 7 shows the total number of cockles found in the samples from each area at 

the time of the spring surveys and when sampled again in June. This chart clearly shows 

the vari ability in cockle densities that were present on the different beds of the Wash, 

with only low densities present on the Friskney, Wrangle, Whiting Shoal, Thief, Pandora, 

Peter Black and Stylemanôs sands; moderate densities at Butterwick and high densities 
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present at Black Buoy, Mare Tail, Holbeach, Inner Westmark Knock, Breast and 

Daseleyôs. 

 

 

Figure 3.6.7 ï Chart showing the numbers of cockles found in the samples from each 

area at the time of the spring surveys and in June  
 

 

Figure 3.6.8 ï Chart showing  the total number of cockles from each age cohort collected 

during the sampling in April and June  

 

Figure 3.6. 8 shows the total number of cockles from each year -class collected in the 

samples during the study. On both sampling occasions the dominant cohort  was found to 



  

 

 

Eastern IFCA  Research Repor t 2013  
121  

be from the 2011 year -class, which represented 60% of the population. While this cohort 

dominated the Black Buoy, Holbeach, Inner Westmark Knock, Breast and Daseleyôs beds, 

it was only present in low numbers in the other zones.  

 

It was hoped during this study to use the differences in cockle numbers between the two 

surveys to determine the extent of any mortality that may have occurred between 

surveys. Although two samples had been taken from each station on both occasions in 

order to reduce a ny localised variations in cockle numbers that might be present, these 

localised variations proved too high for any estimation of mortality to be attempted. 

Figure 3.6. 8 shows that rather than observing a deficit in cockle numbers between the 

two sampling occasions, the overall number of cockles collected in June was 23% higher 

than collected during the initial surveys. Although these increases were statistically 

significant individually at some of the zones (Mare Tail, Holbeach and the Breast sands), 

analy sis using paired t - tests of all of the samples collected found that overall the 

difference was not significant at a p<0.05 level of confidence. In order to assess 

mortality using this method, more replicates would be required at each station to reduce 

the impact of local variations in density.  

 

Impact of growth  

 

Zone 1 ï Friskney  

Figure 3.6. 9 shows the cockles in Zone 1 increased in width slightly between the initial 

survey in April and the subsequent survey in June. This is more apparent in figure 

3.6. 10, which shows the mean widths of the cockles in each of the three age cohorts 

from this population. Similarly, figure 3.6. 11 shows the increase in mean weight of these 

cockles between the two sampling periods. Although both of these latter two figures 

show i ncreases in mean width and weight, the low numbers of cockles in the samples 

from this zone mean the 95% confidence intervals are poor.  

 

Taking the whole population of the cockles sampled from Zone 1 into account, their 

mean weight was found to have increa sed from 7.23g in April to 9.48g in June, an 

increase of 31%. Excluding any impact that mortality may have had, if this figure was 

applied to the 566 tonnes of cockles estimated to be present in Zone 1 in April, their 

biomass would have increased to 742 to nnes. Also, as many of the 2012 cockles that 

had been <14mm width in April had attained a size of Ó14mm width in June, the 

proportion biomass of cockles that had attained 14mm width had increased from 92.2% 

to 99.2%.  
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Figure 3.6. 9 ï Chart showing the coc kle size frequency at Zone 1 in April and June  

 

Figure 3.6.10 ï Chart showing the mean width of cockles from the 3 age cohorts in Zone 

1 in April and June  

 

Figure 3.6.11 ï Chart showing the mean weight of cockles from the 3 age cohorts in 

Zone 1 in April  and June  
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Zone 2 -  Wrangle  

Figure 3.6. 12 shows there was  a similar growth among the cockles sampled in Zone 2 to 

that seen in Zone 1. Again this growth was most noticeable among the smaller cockles. 

Figures 3.6. 13 and 3.6. 14 show the differences in mean wi dth and weight of the three 

age cohorts between the two sample periods. Increases can be seen in both the mean 

width and mean weight of all three age cohorts, but the 95% confidence limits for the 

mean weights of the 2011 and older cohorts are poor.  

 

Overa ll, the mean weight of the cockles sampled from Zone 2 was found to have 

increased from 6.03g to 7.12g, an increase of 18%. If this figure is applied to the 808 

tonnes of cockles estimated to have been present in this zone in April, the biomass 

would have increased to 955 tonnes (assuming zero mortality). Although some of the 

<14mm cockles had achieved 14mm between sampling periods, this number was less 

than seen in Zone 1. The proportion biomass of Ó14mm cockles had, therefore, 

increased to a lesser extent  from 92.1% to 93.7%.  

 

 

Figure 3.6.12 ï Chart showing the cockle size frequency at Zone 2 in April and June  
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Figure 3.6.13 ï Chart showing the mean width of cockles from the 3 age cohorts in Zone 

2 in April and June  
 

 

Figure 3.6.14 ï Chart showing the mean weight of cockles from the 3 age cohorts in 

Zone 2 in April and June  
 

Zone 3 -  Butterwick  

Figures 3.6. 15 to 3.6. 17 show the 2012 year - class cockles in Zone 3 had grown well 

between April and June but had not attained 14mm width during this period. Lit tle 

growth was evident among the older cockles from this zone. The 95% confidence limits 

in figure 3.6. 16 are narrow, enabling assessments of increases in mean width to be 

conducted accurately. Figure 3.6. 17 shows a slight decrease in mean weight for the 

2011 cohort between sampling occasions, but this difference is possibly due to the wider 

95% confidence limits in the April sample from this group rather than an actual decrease 

in weight.  
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Figure 3.6.15 ï Chart showing the cockle size frequency at Zone 3  in April and June  

 

Overall, the mean weight of the cockles sampled from Zone 3 was found to have 

increased 26.4% from 2.67g to 3.37g. If this figure is applied to the 1,143 tonnes of 

cockles estimated to be present in this zone in April, the biomass would  have increased 

to 1,433 tonnes (again, assuming no mortality had occurred). Because the cockles 

<14mm width had gr own at a faster rate than those Ó14mm width, and none had 

attained 14mm width between sampling occas ions, the proportion biomass of Ó14mm 

cockles in the population had declined slightly from 70.6% to 68.5%.  

 

 

Figure 3.6.16 ï Chart showing the mean width o f cockles from the 3 age cohorts in Zone 

3 in April and June  
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Figure 3.6.17 ï Chart showing the mean weight of cockles from the 3 age cohorts in 

Zone 3 in April and June  
 

Zone 4 ï Black Buoy, Roger, Gat  

From figure 3.6. 18 it can be seen that the cockles c ollected from this zone are 

dominated by individuals from the 2011 cohort. Because large numbers of cockles were 

sampled from this cohort, the 95% confidence limits for the mean width and weight 

estimations are good. Figures 3.6. 19 and 3.6. 20 show that gro wth was poor among this 

group between April and June. Growth appeared better among the other two cohorts 

from this area, but because of the low cockle numbers in the samples, their 95% 

confidence limits are poor.  

 

 

Figure 3.6.18 ï Chart showing the cockle  size frequency at Zone 4 in April and June  
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The mean weight of the whole population was found to have increased from 3.15g to 

3.58g, a gain of 13.8%. If this figure is applied to the 3,049 tonnes of cockles estimated 

to be present in this zone in April, th e biomass would have grown to 3,469 tonnes. This 

figure assumes no mortality had occurred between surveys.  In April the proportion 

biomass of cockles that had attained 14mm width was 35.7%. Although growth had 

been relatively poor on this bed, because some  of the 12 -13mm cockles had attained 

14mm width by June, this proportion had increased to 45.4%.  

 

Figure 3.6. 19 ï Chart showing the mean width of cockles from the 3 age cohorts in Zone 

4 in April and June  

 

 

 

Figure 3.6.20 ï Chart showing the mean weight of cockles from the 3 age cohorts in 

Zone 4 in April and June  
 

Zone 5 ï Mare Tail  

Figure 3.6. 21 shows the cockles collected from Zone 5 were dominated by individuals 

from the 2012 and 2010+ cohorts, with few 2011 year -class cockles present. The large 

numbe rs of 2012 and 2010+ cockles provided good 95% confidence limits when 
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estimating their mean widths and weights. These limits were poorer for the 2011 cohort, 

whose numbers were much lower. Figures 3.6. 22 and 3.6. 23 shows that while there had 

been growth to  the 2012 year -class cockles, the 2010+ cohort had actually decreased in 

mean width and weight. This is possibly due to some of the larger cockles from this 

cohort dying between April and June. These two figures show that the 2011 year -class 

individuals ha d grown well, but the 95% confidence limits for this cohort are poor.  

 

 

Figure 3.6.21 ï Chart showing the cockle size frequency at Zone 5 in April and June  

 

 

 

Figure 3.6.22 ï Chart showing the mean width of cockles from the 3 age cohorts in Zone 

5 in Apr il and June  
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Figure 3.6.23 ï Chart showing the mean weight of cockles from the 3 age cohorts in 

Zone 5 in April and June  
 

When taking the whole population from this zone into account, their mean weight 

remained unchanged at 2.47g. Because there had been s ome growth among the smaller 

cockles, and possible mortality among the larger cockles, the proportion biomass of 

those cockles that had attained 14mm width was found to have decreased from 47.9% 

to 33.7%.  

 

Zone 6 -  Holbeach  

Figure 3.6. 24 shows that the coc kles collected in the samples from this zone were 

dominated with individuals from the 2011 year -class cohort. Figures  3.6. 25 and 3.6. 26 

show that growth had been poor among this cohort, but that the individuals in the 2012 

cohort had grown well. These figu res suggest that the 2010+ cohort had decreased in 

mean size between surveys, but this may be due to the poor 95% confidence limits for 

this group.  

 

Overall, the mean weight of the population from this zone had increased 20.7% from 

2.39g to 3.88g. If thes e figures were applied to the cockle stock of 3,161 tonnes 

estimated to be present in April, the population is estimated to have potentially 

increased to 3,815 tonnes by June (again, assuming no mortality had occurred between 

surveys). The recruitment of s ome of the <14mm width 2011 year -class individuals to 

the Ó14mm width population assisted the proportion biomass of Ó14mm width cockles 

to increase from 44.1% to 51.5%.  
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Figure 3.6.24 ï Chart showing the cockle size frequency at Zone 6 in April and June  

 

Figure 3.6.25 ï Chart showing the mean width of cockles from the 3 age cohorts in Zone 

6 in April and June  

 

Figure 3.6.26 ï Chart showing the mean weight of cockles from the 3 age cohorts in 

Zone 6 in April and June  
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Zone 7 ï Inner Westmark Knock  

Figure 3.6. 27 shows the samples collected from Zone 7 were domina ted by the 2011 and 

2010+ cohorts. This and figures 3.6. 28 and 3.6. 29 show that growth had been good 

within all of the cohorts on this sand. Due to the large numbers of cockles collected in 

the samples from this zone, the 95% confidence limits were good.   

 

 

Figure 3.6.27 ï Chart showing the cockle size frequency at Zone 7 in April and June  

 
Across the whole population the mean weight was found to have increased 45.6% from 

1,71g to 2.48g. If no mortalities had occurred, this increase would have helped the 

stocks in this zone to have increased from an estimated 2,252 tonnes in April to 3,279 

tonnes. The proportion biomass of Ó14mm width cockles in this zone was found to have 

increased from 58.4% to 62.0%.  

 

 

Figure 3.6.28 ï Chart showing the mean width of cockles from the 3 age cohorts in Zone 

7 in April and June  
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Figure 3.6.29 ï Chart showing the mean weight of cockles from  the 3 age cohorts in 

Zone 7 in April and June  
 

 

Zone 8 ï Breast sand  

Figure 3.6. 30 shows that the cockles collected from Zone 8 were dominated by 

individuals from the 2011 year - class cohort. Figures 3.6. 31 and 3.6. 32 indicate that the 

three age cohorts ex perienced differing growth effects on this sand.  While the dominant 

2011 cohort had increased slightly in mean width and weight, the mean sizes of both the 

2012 and 2010+ cohorts were found to have decreased. These declines could be an 

artefact of the sma ller numbers of cockles collected from these latter two cohorts or a 

result of mortality among the larger individuals between surveys.  

 

Overall the mean weight of the cockles from this zone was found to have increased 

13.8% from 2.64g to 3.00g. If these fi gures are applied to the stock of 3,473 tonnes 

estimated to be present in this zone in April, had there been no mortality, the stock 

could have grown to 3,951 tonnes.  

 

The proportion biomass of Ó14mm width cockles on this bed was found to have declined 

slightly between surveys from 58.9% to 58.5%.  
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Figure 3.6.30 ï Chart showing the cockle size frequency at Zone 8 in April and June  

 

Figure 3.6.31 ï Chart showing the mean width of cockles from t he 3 age cohorts in Zone 

8 in April and June  

 

Figure 3.6.32 ï Chart showing the mean weight of cockles from the 3 age cohorts in 

Zone 8 in April and June  
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Zone 9 ï Whiting Shoal, Thief  

The cockle densities were so low in this zone, only 26 cockles were fou nd in the samples 

over the course of both surveys. Figure 3.6. 33 shows that the majority of these were 

surviving remnants from the 2006 year -class cohort. Insufficient cockles from the 2012 

and 2011 cohorts were found to enable an estimation of their growt h rates. Figures 

3.6. 34 and 3.6. 35 suggest that the mean size of the 2010+ year - class cockles had 

declined. Due to the low numbers of cockles in this dataset, however, the 95% 

confidence limits are poor.  

 

 

Figure 3.6.33 ï Chart showing the cockle size fr equency at Zone 9 in April and June  
 

 

Figure 3.6.34 ï Chart showing the mean width of cockles from the 3 age cohorts in Zone 

9 in April and June  
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Figure 3.6.35 ï Chart showing the mean weight of cockles from the 3 age cohorts in 

Zone 9 in April and June  
 

Bearing in mind the low confidence in this small dataset, the mean weight of cockles 

from this zone was calculated to have declined 12.9% from 13.59g to 11.83g. If these 

figures were to be applied to the biomass of 164 tonnes estimated to be present in Ap ril, 

the stock may have declined to 143 tonnes. This figure does not take into account any 

further losses that may have occurred as a result of possible mortalities.  

 

Zone 10 ï Daseleyôs 

Figure 3.6. 36 shows the stocks on this bed are dominated by the 2011 year -class cohort. 

These were present in sufficient numbers for an accurate estimation of their growth rate 

to be made (figures 3.6. 37 and 3.6. 38). Insufficient samples were collected from the 

2012 cohort to make an estimation of growth. While there were s ufficient 2010+year -

class cockles to indicate this cohort had grown well, the 95% confidence levels were 

poor.  

 

Across the whole population, the mean weight of the cockles on this bed was calculated 

to have grown 18.0% from 2.53g to 2.99g. Ignoring any imp act from possible mortality, 

if these figures were applied to the stock of 2,721 tonnes estimated to be present in 

April, the stock would have grown to 3,212 tonnes. Because part of the population had 

attained 14mm width between the sur veys, the proportion  biomass of Ó14mm cockles 

had increased from 46.0% to 70.0%.  
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Figure 3.6.36 ï Chart showing the cockle size frequency at Zone 10 in April and June  

Figure 3.6.37 ï Chart showing the mean width of cockles from the 3 age cohorts in Zone 

10 in April and Jun e 

 
Figure 3.6.38 ï Chart showing the mean weight of cockles from the 3 age cohorts in 

Zone 10 in April and June  



  

 

 

Eastern IFCA  Research Repor t 2013  
137  

Zone 11 ï Pandora, Peter Black, Stylemanôs 

This zone was found to only support low densities of cockles. Figure 3.6. 39 shows these 

to be from a  spread of age classes. Figures 3.6. 40 and 3.6. 41 suggests that growth had 

occurred in this zone, but the 95% confidence limits for the 2012 and 2010+ cohorts are 

poor. Although the confidence levels are poor, the mean weight of the whole population 

in thi s zone was estimated to have increased 31.7% from 2.87g to 3.78g. Ignoring the 

impact that possible mortalities may have had, if these figures were applied to the stock 

of 511 tonnes estimated to be present in April, the stock would have grown to 673 

tonne s. Because part of the population had attained 14mm width between the sur veys, 

the proportion biomass of Ó14mm cockles had increased from 54.8% to 87.0%.  

Figure 3.6.39 ï Chart showing the cockle size frequency at Zone 11 in April and June  

 

Figure 3.6.40 ï Chart showing the mean width of cockles from the 3 age cohorts in Zone 

11 in April and June  
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Figure 3.6.41 ï Chart showing the mean weight of cockles from the 3 age cohorts in 

Zone 11 in April and June  
 

 

Table 3.6.2 ï Summary of the growth study data    

Area Sands April June % Change April June April June

1 Friskney + Ext 7.23 9.48 31.0 566 742 92.2 99.2

2 Wrangle + Ext 6.03 7.12 18.2 808 955 92.1 93.7

3 Butterwick + Ext 2.67 3.37 26.4 1134 1433 70.6 68.5

4 BBuoy, Roger, Gat 3.15 3.58 13.8 3049 3469 35.7 45.4

5 Mare Tail 2.47 2.47 0.0 1976 1973 47.9 33.7

6 Holbeach 2.39 2.88 20.7 3161 3815 44.1 51.5

7 IWMK 1.71 2.48 45.6 2252 3279 58.4 62.0

8 Breast 2.64 3.00 13.8 3473 3951 58.9 58.5

9 Whiting, Thief 13.59 11.83 -12.9 164 143 100.0 97.3

10 Daseley's 2.53 2.99 18.0 2721 3212 46.0 70.0

11 Pandora, PBlack, Style 2.87 3.78 31.7 511 673 54.8 87.0

* Herring Hill 1117 1117 54.3 54.3

Total 20932 24760

Mean weight (all ages) (g) Stock biomass (t) Proportion >14mm (%)

Not Assessed

  

 

3.6.4  Discussion  

 

Although the surveys were only conducted two month s apart, measurable levels of 

cockle growth were detected using the described methodology. In areas where the 

cockles were present in high densities, thus providing large numbers in the samples, 

their mean sizes and weights could be determined with high co nfidence. Where densities 

were low the data had poor levels of confidence and should be used cautiously.  

 

In areas that supported mixed age groups of cockles, the younger cockles were found to 

grow at significantly faster rates than the older cohorts. Apar t from the Breast sand, 

where the mean size of the 2012 cohort had decreased, the mean weight of this cohort 
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had increased at rates of between 75% (Zone 11) and 336% (Zone 7). In five of the 

nine zones that were found to support this cohort, the individual s had more than doubled 

in weight during the two month study period. Only in areas where members of this 

cohort had been relatively large at the start of the study (>1g) were growth rates lower. 

Of the nine zones found to support cockles from the 2011 age group, eight showed 

measurable increases in mean weight. Apart from one that had increased by 3% (Zone 

6) and one that had increased by 137% (Zone 5), their rates of growth ranged between 

20.5% and 29.6%. Growth rates among the 2010+ group were mixed. Four  of the 

eleven zones showed declines in mean weight, but it is difficult to determine whether 

this is a real effect due to mortality among larger individuals or whether it is an artefact 

of the lower numbers of these cockles in the samples reducing the con fidence of the 

data. The other seven zones exhibited growth among this cohort at rates between 0.9% 

and 43%. These differin g growth rates between cohorts are  an important factor that 

would need consideration if it was ever attempted to set and apply a  fixe d ñgrowth co-

efficientò to future survey results.  

 

If the growth rates measured at each site were applied to the total biomass of cockles 

estimated to be in the Wash following the April surveys, the stock would have grown 

from 20,932 tonnes to 24,760 tonn es, an increase of 18.2%. This figure does not take 

into account any impacts from mortality that may have occurred during this period. It is 

estimated that 14,117 tonnes would have attained a size of 14mm width by June. This is 

a 26.5% increase on the 11,1 59 tonnes estimated to have attained 14mm wi dth in April. 

The population of Ó14mm stocks increased at a greater rate than the stock as a whole 

because in addition to increasing in weight, some of the cockles that had been less than 

14mm width in April had recruited into the Ó14mm width population. This can be seen in 

figure 3.6. 42, where the proportion of 14 -17mm width cockles throughout the Wash 

sites had increased.  

 

The TAC for the fishery is traditionally calculated as being 33.3% of the biomass of 

cockl es that have attained 14mm width. Based on the April stock assessment surveys, 

the TAC for the 2013 fishery was 3,720 tonnes. Should the TAC have been calculated 

from the estimated stock in June following growth, the TAC would have been 4,706 

tonnes.   
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Figure 3.6.42 ï Chart showing the cockle size frequency over all of the sites  in April and 

June  

 

 

All of the above stock calculations have assumed no mortality had occurred between 

April and June. Although the cockle stocks at this time of the year tend no t to be subject 

to the large -scale mortalities associated with losses from winter storms or warm weather 

phenomena like ñridging-outò events or ñatypicalò mortality, bird predation and other 

natural losses would have occurred. It was hoped that this study would provide a means 

to measure natural losses in addition to cockle growth, but even though replicates were 

taken at each station, localised variability in cockle densities proved too high for these 

estimations to be made. This was evidenced by overall c ockle numbers in the samples 

increasing 23% between April and June rather than decreasing. Although over -all this 

increase was not statistically significant at a p<0.05 level of confidence, it is still of 

concern that such large differences could occur bet ween two surveys. Taking more 

replicates at each station would increase the accuracy of these surveys, but doing so 

would significantly increase the time and resources required to conduct such a study. 

Faced with increasing workloads and research demands, this would not be possible 

within the current EIFCA research plan.  

 

The impact of localised variations will also bring into question the accuracy of the actual 

annual stock assessment surveys that underpin the management of the fishery. These 

surveys provi de details of cockle stock levels on the various beds in the Wash and charts 

showing interpolated models of the cockle distributions. As 1, 250+  stations are sampled 
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during the course of these surveys, there should be sufficient samples collected to 

provide  good confidence levels in the data for the Wash as whole. For individual beds, 

however, where only a fraction of this number of stations are sampled, confidence levels 

will be much lower. This means that while the estimation of total stock (and thus, the 

TAC calculation) will be reasonably accurate,  charts showing the densities of cockles on 

individual beds  will be of lower confidence and occasionally a poor reflection of the actual 

cockle distributions.  This is an important consideration that should be re membered 

when ever  micro -management of individual beds is attempted.   

 

This study was undertaken in order to determine the feasibility of adopting a 

methodology that could be used to assess the growth of cockles during the period 

between the stock assessmen t survey being conducted and the commencement of the 

fishery. Some methodologies rely on determining average levels of annual growth based 

on spring and winter surveys. These methods tend to estimate a growth co -efficient 

based on average growth rates meas ured over several years. These, however, seldom 

provide an accurate measure of growth for specific years and can lead to overfishing in 

years when actual growth is below average. Instead of estimating an average growth co -

efficient, this method was designe d to measure the actual growth that had occurred 

between sampling occasions. The study successfully achieved this aim, although in areas 

where cockle densities were low, the confidence levels were poor. Because there are 

numerous conditions that can affect  growth rates, this assessment would need to be 

conducted every time an assessment of growth was required. This is particularly the 

case as the number of <14mm widt h cockles that recruit into the Ó14mm width 

population between surveys will change from year  to year depending on frequency of 12 

and 13mm width cockles in the population. Faced with increasing workloads and 

demands on research time, regular assessments would prove a large commitment on 

Authority resources and would need to compete with other pro jects for available  

resources. Additionally, because it was not possible to accurately assess mortality rates 

during this study, adjusting stock levels for growth without taking account of mortality 

would lead to an over -estimation of stocks. If the TAC fo r the fishery were to be 

calculated from figures  that took into account growth but not mortality, it could easily 

lead to over -exploitation of the stocks.  This might not only endanger the sustainability of 

the stocks but could also have a detrimental impac t on the conservation status of the 

site.  
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4.0  CRAB/LOBSTER STOCK ASSESSMENT  

 

4.1  Introduction  

Potting fisheries targeting  crustaceans  are of importance through out the EIFCA district, 

primarily landing edible crab ( Cancer pagurus ) and lobster ( Homarus gammarus ).  

These fisheries are mostly aggregated along the North Norfolk coast with strong 

associations with the coastal towns of Cromer and Wells however; potting activities are 

carried out to a lesser extent throughout the Authorityôs district. 

 

Landings  figures taken from Monthly Shellfish Activity Returns (MSAR) reveal average 

annual landings (2006 -2011) of ~700 tonnes averaging a value of £2.2 million.  

This represents a valuable contribution to local and national economies from landings 

alone. In addit ion these fisheries play an important role in defining the identity of coastal 

towns in the district, undoubtedly contributing to the tourist trade in a manner that has 

yet to be quantified.  

 

As with any fishery, potting relies on healthy stocks to ensure a viable industry. Care 

must be taken to ensure the sustainability of this industry through proactive 

management based on best available evidence.  

 

This need was first recognised by the authority (then ESFJC) in 1997 when a program of 

studies to carry out  lobster stock assessments was initiated. In 2004 this was extended 

to include some edible crab and velvet crab ( Necora puber ) data and in 2007 even 

greater emphasis was put on edible crab populations. In 2010 a feasibility study was 

carried out to investi gate methods to identify instances of scrubbing (the practise of 

removing eggs from berried lobsters, the landing of which is prohibited under byelaw 6) 

using portable test kits, and to review the research program. Due to staff changes no 

substantial work was carried out on the project throughout 2011 -2012 however; 2013 

has seen the projects resurrection.  

 

Due to the timing of new staff recruitment and constraints on officer time a fully realised 

biosampling regime has not been achieved for 2013. However t ime series data of 

landings and effort from MSAR has been used to pull out information on how and where 

the major fisheries operate and to make initial attempts at modelling the districts 

fisheries. This has allowed some basic inferences to be made on how the fisheries stand 

in terms of maximum sustainable yield (MSY) and optimum fishing effort  ( fOpt ). It is 

hoped that continuation of the project will allow data gaps resulting from insufficient 

biosampling to be addressed through the implementation of a r egular sampling schedule.    
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4.2  Biology  

Homarus gammarus and Cancer pagurus  are crustaceans belonging to the order 

Decapoda. Animals of this order share a number of common characteristics; as the name 

infers all decapods have ten legs known as periopods.  In some species, including those 

mentioned, the front pair of periopods develop into claws (chelae) and are referred to as 

chelipeds. These modified limbs are used for defence, in territorial encounters and for 

crushing and dismembering prey.  

 

As with al l Crustacea, crab and lobsters have a tough exoskeleton which provides the 

animal with a level of protection from predators. In order to grow, this hard shell is shed 

(a process called ecdysis) at intervals, growth is therefore determinate with the animal 

increasing in size only immediately after moulting. Ecdysis typically occurs more 

frequently in younger animals with the moult rate decreasing over time as they mature.  

During ecdysis water is absorbed causing the animals body to swell. This causes the ol d 

shell to split along definable weak points (found at the back of the cephalothorax in 

crabs and between the carapace and abdomen in lobster). Once the old shell has split 

the animal gently withdraws itself, at this point the new shell is soft and pliable . Further 

uptake of water expands the soft shell to its new size before it starts to harden again. 

In -between moults water taken up to expand the new shell is gradually replaced by body 

tissues, essentially the animal uses this time to grow into its new sh ell, once its capacity 

is reached ecdysis begins anew.  

 

Crabs and lobsters are fairly hardy animals, and are able to sustain injuries that would 

debilitate other animals. Lost limbs resulting from encounters with predators or territorial 

conflict with cons pecifics are commonly observed; indeed animals have been known to 

readily shed limbs as an escape response. Limbs lost in this fashion can be regenerated 

through successive moults, growing in increments with each successive moult until they 

are of normal s ize.  
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4.2.1 European Lobster ( Homarus gammarus )  

Homarus gammarus is one of the highest value/kg, commercially exploited shellfish 

species found in UK waters. Its distribution extends from the Arctic Circle and into the 

Mediterranean but is mainly centred on the British Isles where a high proportion of 

landings originate (MAFF 1996).  

 

 

Figure  4.1  A j uvenile European Lobster ( Homarus gamm arus ) found on chalk reef at 

sheringham . 

 

Lobsters favour rocky reef and rough ground where they typically shelter in cr evices 

between rocks and boulders. The availability of suitable habitat of this type has been 

postulated as a factor influencing the carrying capacity and size structure of lobster 

populations. The Norfolk population for example has been noted as being com prised of 

individuals that are on average smaller than those found in other areas. An early 

investigation explored the idea that this was due to genetic isolation resulting in a ñdwarf 

raceò emerging (Graham 1949)  however; this was dismissed and a later st udy by 

Howard (1980 ) instead suggested that a lack of suitable refugia for larger animals was a 

more likely cause of this phenomenon.  

 

From hatching it takes ~5 years for a lobster to reach the minimum landing size (MLS) 

of 87mm. By this time the animal ha s few natural predators and will have moulted 
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several times. On average a lobster will increase in carapace length by ~10% each moult 

and by ~50% in weight although this does decrease with age.  

 

Moulting of males and females tends to be staggered, with mal es shedding earlier in the 

year than females. This facilitates the mating process which generally occurs between a 

newly moulted female and a hard shelled male.  At this time the male passes a 

spermatophore to the female which she retains until she is read y to extrude her eggs, 

usually one month to two years after mating has occurred. The female extrudes her eggs 

from oviducts found at the base of the third set of periopods, passing over the retained 

sperm to be fertilised. They are then retained in the tai l where they attach to hairs 

(setae) on the pleopods. This affords the eggs some level of protection as they are 

carried by the female for up to 12 months before hatching and being released as 

planktonic larvae. The larval phase lasts ~10 -35 days, during which time they go 

through three stages of development before settling to the benthos. Despite extensive 

studies ( Linnane et al 2001 ) very little is known about the natural behaviour of juveniles 

after settling and they are rarely observed in the wild.  

 

Lobsters feed on a varied diet including fish, shellfish and marine worms. Eyesight is 

poor however; sensitive antennae located at the front of the carapace allow the 

detection of food by smell. Like many marine organisms lobsters are opportunistic 

feeders a nd will readily scavenge carcasses making them susceptible to traps baited with 

dead fish.     

 

4.2.2 Edible Crab ( Cancer pagurus )  

While sharing a similar geographic range as the European lobster this crustacean is 

found on a wider range of habitat types, ranging from rocky reefs to soft mud and sand. 

As with lobster, studies have revealed a smaller average size in edible crabs in North 

Norfolk when compared to adjacent areas. Unlike lobster however this has not been 

associated with habitat limitations but rather as a consequence of migration patterns and 

recruitment regimes ( Eaton 2003 ). This smaller average size is reflected in a lower MLS 

in the Authorityôs district compared to the rest of the country. 

 

Edible crabs take approximately four years to reach the MLS of 115mm carapace width 

increasing in size by 20 -30% with each moult. As with other crustaceans moult 

frequency and resulting size increase decrease with age. Similar to lobsters, moulting is 

staggered between the sexes to allow for mating between soft shelled females and hard 

shelled males. Moulting tends to occur through the summer months and into autumn. As 

with lobsters the female will carry the eggs throughout incubation ( 7-9 Months ) releasing 
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the young as larvae into the plankton. Once release d the larvae remain in the plankton 

for around two months before settling into the intertidal benthos ( Bennett 1995 ). During 

the incubation period it is believed that females cease active feeding and consequently 

are only rarely caught in pots (Howard 1982 ). As a consequence of this seasonal 

variation in the sex ratio of catch occurs, with females generally more abundant in spring 

and early summer before males begin to dominate in late summer -autumn as the 

females commence their moult (Brown & Bennett).  

 

 

Figure 4. 1  Edible crab ( Cancer pagurus) caught by fishermen operating from Cromer. 

Image Courtesy of Ady Woods  
 

Edible crabs feed on a similar range of organisms as lobster and are active predators, 

their powerful claws are employ ed in breaking open the shells of bivalve molluscs such 

as mussels, clams and cockles. Occurring in much higher densities than lobsters and 

with a more active foraging strategy, edible crabs are often caught in much greater 

densities than lobster. In this way what they lose in value they more than make up for in 

numbers caught, making them the principle target of pot fishermen in the district.  

  



  

 

 

Eastern IFCA  Research Repor t 2013  
147  

4.3  Fishing  

Potting fisheries operate throughout the EIFCA district from Saltfleet in Lincolnshire 

down through Norfolk and as far as Felixstowe Ferry at the Authorityôs southern limits in 

Suffolk. The majority of this activity however is concentrated along a relatively small 

stretch of coastline along the North Norfolk coast with ~95% of reported annual landings 

coming from fisheries operating between Brancaster and Great Yarmouth.  This area has 

a long tradition of fishing for crab and lobster with earliest recorded accounts of the 

fishery dating back to the early part of the 18 th  century ( MAFF 1966 ). Many of the t owns 

and ports in this area have such a strong association with crab and lobster fisheries that 

they have become an intrinsic part of their culture; Sheringham for example hosts an 

annual festival to celebrate the fishery, while Cromer crab is renowned acr oss the 

country for its quality.  

 

All of the vessels regularly active in the fishery fall into the <10m category the major 

differences being between those that are beach launched and those that operated out 

harbours. Beach launched vessels (typically found  between Wells and Great Yarmouth on 

the Norfolk coast) are generally more restricted in their ability to get to sea by weather 

conditions. Heavy seas and pounding surf can make it difficult to launch and recover 

these vessels from the beach without incurr ing damage; essentially limiting the days 

they are able to spend fishing.  

 

Traditionally the potting fishery has operated within 2nm being more accessible to 

vessels without the capacity to fish further out. Advancements in technology including 

the introdu ction and advancement of motor engines, improved vessel design and fishing 

gear steadily increased the range that potters could operate. In the present day some of 

the more robust and mobile vessels operate out to ranges of up to 40nm (Jessop et al 

2009) h owever a significant number of operators still fish traditional grounds often within 

sight of the shore.  

 

The main fishing season for crab commences around late March to early April with peak 

landings in May and June before dropping off through to late Se ptember/early October. 

Lobster season tends to follow closely behind crab with the season getting to a start 

mid -May/ June, peaking in June/July before again dropping off through autumn and into 

winter.  

 

Crab and lobster are specifically targeted through t he deployment of static gears 

consisting of a string or ñshankò of 20-30 pots baited with dead fish. This gear is 

typically left to soak for 24 -48 hours before being hauled, cleared and reset. Each vessel 
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will fish a number of shanks checked on a rotationa l basis, hauling between 100 ï 500 

pots depending on the capabilities of the vessel and number of crew. Catch is sorted at 

sea with any undersize or poor quality animals being returned immediately, the rest is 

landed before being sold either to processing factories, private orders or direct to the 

consumer.  

 

Due to the nature of the gear, mortality rates of bycatch (i.e. unlandable target species 

or non -commercial species) are incredibly low in pot fishing when compared to other 

fishing gears. Consequently those animals discarded back into the sea have a good 

chance of survival allowing them to grow on to a size where they will recruit to the 

fishery or improve in condition.  

 

Catch value varies throughout the year, with lobster fetching the highest average p rice 

from October /November through to March presumably when demand is high due to the 

festive season. Crab prices show a converse seasonal fluctuation to lobster, with peak 

prices occurring throughout the summer. This coincides well with the summer holida y 

period and is undoubtedly linked to increases demand and direct sales to tourists visiting 

the area.  

 

4.4  Management measures  

Crustacean fisheries are currently managed at a national level through MMO licencing. 

No new licence entitlements are currentl y being authorised so this effectively limits entry 

into the fishery to those already in possession of or able to procure an existing licence 

entitlement. International level EU regulations on minimum landing sizes regulate the 

removal of animals from the fishery; These MLS are set at 115mm carapace width (CW) 

for edible crab and 87mm carapace length (CL) for lobster. The 115mm MLS for edible 

crab was nationwide; however reviews in 1986 and 1990 saw this raised in other 

districts to between 130 -160mm. EIFCA  district was given derogation to retain the 

smaller MLS to reflect the smaller individuals typical of the Norfolk population and to 

mitigate potentially debilitating effect that changing MLS would have on this fishery 

(Addison & Bennett 1992).  

 

In additio n to MLS lobsters are afforded  additional protection under  The Lobsters and 

Crawfish (Prohibition of Fishing and Landing) Order 2000 . This prohibits the fishing for or 

landing of lobsters bearing a V -notch; or that have been mutilated in such a manner as 

to obscure a V -notch. V -notching is a voluntary activity in the EIFCA district aimed at 

preserving brood stock and involves cutting a V -shaped notch into the tail of a lobster 
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(usually berried females). This animal is then effectively protected from fishing  allowing 

it to reproduce several times over 2 -3 years until the notch grows out .  

 

At district level EIFCA manage crustacean fisheries through a number of byelaws which 

protect shellfish at particular stages in their life cycle or under certain conditions :  

 

 Byelaw 5: -  Prohibition on the use of edible crab for bait.  

 Byelaw 6: -  Prohibition on the landing and requirements for the immediate return 

to the sea of any egg -bearing or soft shelled crab and lobster.  

 Byelaw 7: -  Prohibition of the removal from the fis hery of parts of shellfish (e.g. 

claws) that cannot be measured to ensure compliance with MLS.  

 Byelaw 9: -  Re-deposition of any shellfish, the removal of which is prohibited, to 

the sea immediately and as nearly as possible to the place from which they were  

taken.  

 Byelaw 10: -  Prohibition on the landing of whitefooted edible crab (Those crabs 

that have not fully regained condition and meat yield after moulting) between the 

1st  of November and the 30 th  of June (inclusive).  

 

(Note:  These are paraphrased from th e EIFCA Byelaws; for full wording please consult the EIFCA website or 

apply to the office for a written copy)  

  

Local fishermen have always been keen to be involved in the sustainable management of 

their fishery (Jessop et al 2009); indeed the first statut ory regulation for the 

management of a crab fishery was born out of the desire for Norfolk fishermen to protect 

the stocks upon which their livelihoods depended (MAFF 1966). Today many industry 

members are happy to assist in the development of new methods of assessing and 

preserving stocks and EIFCA aims to maintain this relationship. Close consultation and 

engagement with stakeholder groups ensures that a balance is struck between 

maintaining sustainable stocks and encouraging a viable industry.  
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4.5  De fining the fishery  

The aim of this section is to define the crab and lobster fisheries operating in the EIFCA 

district in quantifiable terms using data from MSAR forms. These returns detail 

information about daily fishing activities including; Port of land ing, area fished 

(categorised by ICES statistical area), gear set/hauled and landed catch (kg/species). 

The resulting dataset (covering 2006 -2013) has yielded information that can be used to 

facilitate the assessment of the fishery and provide focus for th e study.  

 

 

4.5.1   Data Reliability  

The number of fishing days annually reported has remained consistent over the years 

(Figure 4.3 ) with a mean of 5658 fishing days reported each year (2006 -2013); 

submissions do fluctuate throughout the year, reflecting pe ak periods of fishing activity. 

Analysis of Variance (ANOVA) testing revealed no significant differences between the 

number of submissions received each year (p=0.995) Consistency in the number of 

returns received each year gives confidence that any trends  identified are likely due to 

tangible changes in the fishery, rather than changes in the number of returns submitted.   

It remains to be noted that information generated through the analysis of this data is 

only as reliable as its source. MSAR forms are o ften filled in from estimates rather than 

precise figures. False reporting, either accidentally or with intent can also cause issue in 

the data. During the course of this analysis any obvious discrepancies in the data have 

been investigated and any exclusi on/alteration of such entries to address this has been 

documented.   

 

 

Figure 4.3  Annual fishing days reported by MSAR form 2006 -2013. Source -  EIFCA 

MASR Database  
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4.5.2   EIFCA District Landings  

Catches of edible crab account for the majority of total an nual crustacean landings in the 

district (mean 86.4%)  with lobster accounting for less than a quarter of total landings 

each year (mean 13.6%). Despite significant difference in landed weight, contribution to 

estimated value of the two species are more si milar (mean crab 53.5%, mean lobster 

46.5%) due to the higher market value of lobster.  

 

Landings for the fishery have remained relatively stable throughout the period of the 

dataset however; there is some variability in crab landings ( Figure 4.4) with a pe ak in 

landings in 2008 followed by a gradual decline through to 2013. Despite this ANOVA 

testing revealed no significant difference in crab landings between years (P=0.9409) for 

the district as a whole.  

 

Isolating the data from 2008 to 2013 (F igure 4.5 )  hi ghlights the trend in declining catch 

from 2008 however; landings do not drop below the lowest reported annual catch in the 

dataset and a separate ANOVA test for this period  again  found no significant differences 

between years  (P= 0.9488).  

 

Despite the lac k of significance this sudden increase in catch in 2008 followed by gradual 

decline is still interesting though its cause is uncertain. Local Fishermen have suggested 

that landings of crab follow a cyclical pattern with particularly good years occurring on  a 

roughly decadal basis. This type of phenomenon has been hypothesised for a number of 

fisheries where particularly good recruitment years sustain the fishery for a number of 

years while being gradually fished down. This may go some way to explaining the 

observations made by fishermen and this dataset and it will be interesting to see if this 

is reflected in the data in subsequent years.  
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Figure 4.4 -  EIFCA District  crab and l obster  landings by weight  and estimated value 

(2006 -2013). Source -  EIFCA MSA R Database  

 

 

Figure 4.5 -  EIFCA District crab and lobster landings by weight (2008 -2013). Source  -  

EIFCA MSAR Database  
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4.5.3  EIFCA District Effort  

Individual vessel effort is recorded as both pots set and pots hauled on MSAR forms, for 

the purposes of t his report only the latter have been considered due to a lack of 

consistency in the way that pots set is reported. Some forms report only the pots set on 

the day of fishing, others report all pots that are set and fishing in the water creating an 

unrealist ic figure when the two are combined. Pots hauled are reported much more 

consistently with only pots actually hauled and cleared on the day being recorded. Using 

pot hauls also allows for catch per unit effort (CPUE) to be quantified as kg/100 pot 

hauls.  

 

Annual effort for the district is summarised in Figure 4.6 along with CPUE for each 

species both separately and combined. Effort fluctuates around a mean of 8900 (100 pot 

hauls) with a relatively large reduction in effort from 2006 to 2007. Despite this ANO VA 

detected no significant difference in effort between years (p=0.9309).  

 

As with landings, effort in terms of annual pot hauls has remained relatively constant 

across the period of the dataset. Assuming no major changes in the efficiency of gears 

used in  the fishery this bodes well, indicating that stocks are not being subjected to 

increasing fishing pressure and that nothing major is restricting the ability for fishermen 

to set and haul there pots (e.g. economic downturn, prohibitive fuel prices etc.).  

 

 

Figure 4.6  -  EIFCA District annual effort and CPUE (by total catch and by species) 2006 

-  2013. Source EIFCA MSAR Database  
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4.5.4  Ports Engaged in Crustacean Fisheries  

Pot fishing for crab and lobster is carried out throughout the EIFCA district  however t his 

activity is not evenly distributed being primarily concentrated along the North Norfolk 

coast.  

 

Norfolk ports make up a significant proportion of all ports operating in the fishery with 

64% situated in Norfolk compared to 24% in Suffolk and 12% in Linc olnshire. Of this 

64% only Great Yarmouth is not situated on the North Norfolk coast. Considering North 

Norfolk on its own these ports still represent 60% of all ports operating in the EIFCA 

district.  

 

Table 4.1 lists those ports that have submitted MSAR f orms over the period of the data 

set and includes information on the number of vessels submitting returns for each of 

those ports. Again north Norfolk is most heavily represented in terms of vessels 

deployed with Wells and Cromer deploying the most vessels  in the county.  

 

Trends in total crab and lobster landings can be seen in figures 4.7 with figure 4.8 giving 

greater resolution for those ports landing less than 100 tonnes on average across the 

dataset.  

 

Distribution of productivity is far from even with  Wells and Cromer being the major 

producers, each contributing in excess 100 tonnes to total landings each year ( Figure  

4.7). Wells evidently contributes the most to landings in the district accounting for an 

average of 49% of total landings (mean = 342 to nnes/year); Wells contribution to 

landings is so high that they strongly influence the records for district total landings. 

When compared to each other total landings for Wells and the district as a whole share a 

very similar pattern of trends as a result of Wells heavy involvement in the fishery.   

 

Cromer records the second highest annual landings (22% of total landings, mean = 152 

tonnes/year), but still contributes less than half the landings of Wells despite deploying 

more vessels.  

 

Looking at Wells an d Cromer the discrepancy between vessels engaged in the fishery 

and total landings can be explained by the way that vessels from these ports operate. 

Vessels fishing out of Cromer are all beach launched and in the most part smaller Coble 

style boats operat ed by a single fisherman. These vessels are restricted in their 

operation by both environmental conditions and the amount of time they can spend at 

sea. Poor conditions can prevents these vessels from launching essentially preventing 
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them from fishing duri ng unfavourable weather conditions and tidal states; additionally 

the open design offers very little in the way of comfort preventing them from spending 

any great amount of time fishing. Consequently these vessels operate close to shore 

often launching and  beaching on a single tide restricting the amount of pots they can 

haul and clear on any given days fishing.  

 

Table 4. 1  ï Ports and  vessels operating in the potting fishery in EIFCAôs District 2006 -  

2013.  
Port  County  2006  2007  200 8  2009  2010  2011  2012  2013  Max  Min  

Skegness  Lincs  0 1 1 0 0 0 1 2 2 0 

Kings Lynn  Lincs  1 0 0 0 0 1 2 3 3 0 

Boston  Lincs  0 0 0 0 0 1 4 7 7 0 

Wells  Norfolk  9 8 11  9 9 9 14  8 14  8 

Cromer  Norfolk  13  14  17  14  15  17  16  18  18  13  

Morston  Norfolk  2 2 5 5 5 4 2 1 5 1 

Brancaster  Norfolk  3 2 3 4 3 3 4 3 4 2 

Weybourne  Norfolk  2 2 2 2 2 2 2 2 2 2 

Sea Palling  Norfolk  2 2 2 2 2 2 5 3 5 2 

Great Yarmouth  Norfolk  5 7 8 7 6 8 10  8 10  5 

Overstrand  Norfolk  3 3 2 2 2 2 2 2 3 2 

She ringham  Norfolk  8 6 5 6 6 6 7 6 8 5 

Mundesley  Norfolk  3 3 2 2 2 3 1 1 3 1 

Blakeney  Norfolk  2 2 3 1 2 3 2 1 3 1 

West Runton  Norfolk  2 0 1 1 1 1 1 1 2 0 

Cley  Norfolk  1 1 1 0 0 2 4 5 5 0 

East Runton  Norfolk  2 2 1 2 1 2 3 3 3 1 

Bacton  Norfolk  2 1 2 2 2 1 1 1 2 1 

Stiffkey Freshers  Norfolk  0 0 0 0 0 1 1 1 1 0 

Felixstowe Ferry  Suffolk  10  8 9 6 3 9 10  10  10  3 

Southwold  Suffolk  5 3 4 1 3 5 7 6 7 1 

Lowestoft  Suffolk  6 5 2 2 2 4 3 6 6 2 

Sizewell  Suffolk  1 1 1 1 1 1 1 1 1 1 

Harwich  Suffolk  0 6 4 0 2 1 0 5 6 0 

Aldeburgh  Suffolk  6 5 5 7 5 5 7 7 7 5 

Orford  Suffolk  4 4 3 3 4 2 3 2 4 2 

Unidentified  N/A  2 0 1 0 1 0 3 0 3 0 

Total   94  88  95  79  79  95  116  113    

 

In contrast Wells boats operate out of Wells harbour allowing them to get to sea on days 

that would be too rough for beach launching as long  as tidal states are favourable. In 

addition these vessels are generally larger than the Cromer vessels with more powerful 

engines, covered wheelhouses and more crew members. This allows their operators to 

cover more ground and spend longer at sea fishing,  while additional crew allows them to 

haul and clear pots quickly and more efficiently.  
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Figure 4.7  -  Annual Landings (mean >1 tonne) by Port (2006 -2013).  
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Figure 4.8  -  Annual Landings by Port (i) mean >1 tonne < 100 tonne (ii) > 1 tonne (2006 -  2013).  
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While the contribution of the remaining ports operating in the district may seem 

inconsequenti al when considered against Wells and Cromer their combined contributions 

is still significant, particularly those from the North Norfolk coast.  

 

Figure 4.9  divides the district by county to show where the major potting fisheries are 

located. Figures are ba sed on mean annual landings converted to percentages to visually 

describe where the majority of landings are taking place by county.  

 

The chart to the left of the diagram shows how contribution to mean annual landings is 

divided amongst the three counties of the Authorityôs district. From this it is immediately 

apparent that the majority of landings of crab and lobster are occurring in Norfolk, 

accounting for 96% of mean annual landings (~670 tonnes) for the district.  

 

The chart to the right shows the contr ibution to district landings of Wells, Cromer and 

the remainder of North Norfolkôs ports to district landings. This highlights the role of not 

only Wells and Cromer but also the smaller ports such as Brancaster and Sheringham 

which are dotted along the Nor th Norfolk Coast. Individually these smaller ports may 

only make small contributions to landings however; when their landings are combined 

their contribution to landings becomes much more significant at ~160 tonnes on average 

each year.  

 

When it is conside red that the ports operating on the North Norfolk coast are generally 

fishing the same grounds it is practical to combine them in this way and treat them as a 

single fishery for the purposes of carrying out monitoring and assessment.  

 

 

Figure 4.9  Relative  contribution to total landings for each county within the district 

including a break down of ports operting out of N.Norfolk  
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4.5.5 Grounds Fished  

While the previous sections addressed how much is being caught in the fishery and 

where this catch is landed,  this section begins to look at where the catch is coming from 

and where effort is focused.  

 

For the purposes of visualisation and facilitating the analysis and assessment of fished 

stocks ICES divide the North Sea into 3 broad areas; IVa being the norther n limits, IVb 

the middle and IVc being the southern North Sea which includes the area for which 

EIFCA is the relevant authority. To provide greater resolution these areas are further 

divided into Statistical Rectangles arranged in a grid.  

 

In this study St atistical Rectangles have been used to define the boundaries of grounds 

fished by operating in the district and carry out analysis on a site by site basis. This 

delineation is facilitated by the requirement for fishermen to report ICES Statistical Areas 

th ey have fished on any given day. Those areas falling within the boundaries of EIFCAs 

authority are presented below ( Figure 4.10 ).  

 

 

Figure 4.10  Counties and ICES Statistical rectangles falling within the EIFCA district 

boundaries.  
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As with port of landing , effort and catch is not evenly distributed throughout all fishing 

grounds within the districtôs boundaries but is concentrated on certain areas. As would 

be expected these areas correspond with the position of the major contributing ports, 

with key produ ction areas being situated off the North Norfolk coast.  

 

Figure 4.11 shows landings and effort data for those grounds falling within the bounds of 

the EIFCA district, highlighting where effort is concentrated and where the majority of 

landings originate. F rom this it is clear to see the importance of areas 34F1, 35F0 and 

35F1 of the North Norfolk coast  which each contribute on average >100 tonnes to 

combined landings annually.  

 

Statistical analysis of mean annual landings and effort revealed significant d ifferences in 

effort for all areas (Two tailed t - test P = <0.05) and in combined landings for most 

areas. The exception to this are areas 32F1 and 34F0 which have statistically similar 

means for combined landings (P = 0.672).  

 

Crab accounts for the bulk of  landings for those grounds off the North Norfolk coast 

(34F1, 35F0 & 35F1) and strongly influences the trends seen in combined landings with 

lobster obviously playing a supplementary role to the fishery in these areas. In contrast 

the difference between c atches of crab and lobster is much less pronounced in Suffolk 

(32F1 and 33F1) and the Wash (34F0).  

 

Two sample t - tests of the differences between crab and lobster landings in each area 

revealed statistically significant differences between means for all gr ounds except 32F1 

and 34FO which returned p values of 0.08 and 0.40 respectively indicating that these 

areas operate as more of a mixed fishery relying less on large catches of crab.  

Crab is therefore of much greater importance than lobster in the majorit y of fishing 

grounds in the district however; despite appearing to play an ancillary role to their main 

crab catch, more lobster is still produced from the North Norfolk coast grounds than the 

other areas defined here. This is likely as a consequence of th e higher levels of effort 

that occur there.  
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Figure 4.11  Effort and landings for the main potting fishery grounds  
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4.5 Fisheries Assessment  

In addition to defining basic characteristics, MSAR data has been used to construct 

surplus yield models of grounds fished; providing estimates of Maximum Sustainable 

Yield (MSY) and optimum fishing effort ( fOpt ). This has been carried out based on the 

same delineation of fishing grounds as previously described (i.e. by ICES statistical 

rectangles). This section  will also go into greater detail of the activities occurring in these 

areas providing at glance statistics regarding landings and effort on an annual basis.  

 

4.5.1  32F1  

4.5.1.1 Overview  

This area overlaps significantly with Kent & Essex IFCA being located  at the southern 

limits of the EFICA district. It is fished by a relatively small number of ports and vessels 

from our district which is reflected in effort and landings ( Table 4.2 ).  

Lobster accounts for a greater proportion of catch in this area than crab ; however this 

difference is not significant, indicating that this area operates as more of a mixed fishery 

than areas such as those along the North Norfolk coast that are more reliant on a single 

species.  

 

Table 4. 2  Statistical Rec tangle 32F1 Summary of Vessels, Ports, Effort (100 pot hauls) 

and Landings (tonnes).  

Year  
Ports 

Fishing  

Vessels 

Fishing  
Effort  

Combined 

Landings  

Crab 

Landings  

Lobster 

Landings  

2006  3 11  189  2.1  0.7  1.4  

2007  3 13  223  8.8  2.8  6.0  

2008  5 13  165  6.6  2.8  3. 8 

2009  2 6 96  4.6  1.7  2.9  

2010  5 7 36  1.7  0.5  1.2  

2011  1 6 95  2.2  0.6  1.6  

2012  1 8 112  2.3  0.4  1.9  

2013  2 10  134  2.1  0.7  1.5  

Mean  3  9  131  3.8  1.3  2.5  

 

There appears to be some correlation between landings and effort as indicated in Figure 

4.12 ; part icularly in the period covering 2007 -2010 where landings are seen to decrease 

relative to effort.  This trend is observed for both crab and lobster ( Fig 4.12 (ii))  

indicating that the decline in landings is not related to changes in abundance of one 

specie s relative to the other.  

 

Of some concern is the time period from 2010 onwards, where effort is seen to increase 

again without a corresponding increase in landings. It is apparent that something is 
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having a negative effect on the fishery from this point li miting productivity relevant to 

previous years. The cause of this uncertain at this point and will require further 

investigation.  

 

 

Figure 4.12 Statistical Area 32F1 (i) Annual Landings in Tonnes (left axis) and Effort in 

100 pot hauls (right axis) (ii) L andings by Species in Tonnes.  

 

4.5.1.2 CPUE  

Regression analysis of CPUE (catch per unit effort) against effort highlights the disparity 

between pre and post 2010 data ( Fig 4.13 ) which falls into two distinct groups when 

plotted (2006 appears to be an outli er in this data set). CPUE remains fairly constant 

throughout the period between 2007 and 2010 indicating that at this point fishing 

activity is not having a detrimental effect on abundance (CPUE would be expected to fall 

as effort increased if this was th e case).  

 

 

Figure 4.13  Regression Analysis of CPUE vs. Effo rt for Statistical Rectangle 32 F1 2006 -

2013  
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CPUE drops dramatically from 2010 to 2011 suggesting that some event has occurred 

between these points that has either had a negative impact on the abu ndance of animals 

on the ground or has reduced the efficiency of the fishery. This is followed by a steady 

decline in CPUE despite increasing effort which should have seen landings returning to 

2008/2009 levels.  

 

4.5.1.3 Surplus Yield Models  

Due to the gro uping of data points and disparity between those groups, three surplus 

yield models have been created for this area utilising parameters derived the different 

groups of data.  

 

Using parameters derived from the complete data set creates the catch curves in Figure 

4.14 . This model represents the middle ground between the years where CPUE was high 

(2007 -2010) and after CPUE had drastically dropped (2011 -2013). Fit of data to this 

model is fairly poor (R 2 =0.09) making its reliability as an indicator of fOpt an d MSY 

questionable. It has been included here for comparison with Figures 4.15 & 4.16.  

 

 

Figure 4.14  Statistical Rectangle 32F1 Surplus Yield Model Using Parameters Derived 

from Regression of all Data Points (2006 -2013)   
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affecting the populations ability to replace losses resulting from fishing mortality. Fit of 

regression data to this model is hig h (R 2=0.82) which would make it a reliable indicator 

for the management of the fishery had conditions remained constant in subsequent 

years. Unfortunately the reduction in CPUE in subsequent years makes it inadvisable to 

use figures generated from this mod el as a basis for management as these would tend to 

overestimate MSY in light of later years data.  

 

 

Figure 4.15  Statistical Rectangle 32F1 Surplus Yield Model Using Parameters Derived 

from Regression of Data Points 2007 -  2010  
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The dispari ty between models makes it difficult to make recommendations with any 

confidence for this area. Indications are that this fishery has gone through a dramatic 

shift in productivity which early models would indicate is not related to over exploitation.  

This change could be a consequence of a number of things including to poor recruitment, 

changing environmental influences or development on or near key fishing grounds. With 

no information to verify any of these it would be wise investigate this further while 

taking a precautionary approach to managing this fishery by restricting effort at current 

level and monitoring catch for any change over time. It may be beneficial to liaise with 

Kent and Essex IFCA regarding this area due to the significant level of overla p with their 

district.  

 

 

Figure 4.16 Statistical Rectangle 32F1 Surplus Yield Model Using Parameters Derived 

from Regression of Data Points 2011 -  2013  
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4 .5 .2 33F1  

4.5.2.1 Overview  

This area is situated off the Suffolk coast covering an area between the Orford and 

Lowestoft. Again it is fished by a small number of ports and vessels compared to other 

areas in the district which is reflected in landings and effort ( Table 4.3).  Landings h ave 

remained fairly stable across the period of the dataset however there is an observable 

reduction in effort between 2006 and 2009( Fig 4.17 i) . Crab composes the majority of 

catch in this area with lobster playing a lesser role ( fig 4.17 ii).  

 

Table 4. 3  Statistical Rectangle 33 F1 Summary of Vessels, Ports, Effort (100 pot hauls) 

and Landings (tonnes).  

Year  
Ports 

Fishing  

Vessels 

Fishing  
Effort  

Combined 

Landings  
Crab Landings  

Lobster 

Landings  

2006  8 19  665  20.9  11.5  9.4  

2007  7 20  364  15.5  9.0  6.5  

2008  7 17  215  15.9  11.4  4.4  

2009  7 14  170  12.0  8.8  3.2  

2010  7 18  230  17.2  9.9  7.2  

2011  6 16  232  18.8  12.1  6.7  

2012  8 21  344  19.1  11.8  7.3  

2013  8 20  171  12.2  8.0  4.2  

Mean  7  18  299  16.4  10.3  6.1  

 

 

 

 

Figure 4.17  Statistical Area 33F1 (i) Annual Landings in Tonnes (left axis) and Effort in 

100 pot hauls (right axis) (ii) Landings by Species in Tonnes.  
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4.5.2.2 CPUE  

Regression analysis revealed a strong negative correlation between increasing effort and 

CPUE (R2=0.72) with all data poi nts falling into one group along the regression line and 

no apparent outliers ( Fig 4.18 ) .  The spread of data provides good coverage of different 

levels of effort and CPUE for this area and a good fit of the regression line (R= 0.7255) 

gives confidence in the reliability of the models generated from it.  

 

 

Figure 4.18  Regression Analysis of CPUE vs. Effort for Statistical Rectangle  33 F1 2006 -

2013  
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exploitation levels down below the recommended MSY of ~21.5 tonnes preventing any 

long term damage to the viability of stocks.  
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Figure 4.19  Statistical Rectangle 33 F1 Surplus Yield Model Using Parameters Derived 

from Regression of  all Data Points (2006 -2013)   
 

4. 5. 3 34F0  

4.5.3.1 Overview  

This area straddles the border between Norfolk and Lincolnshire and is composed mainly 

of The Wash and a short section of the North Norfolk coast. It represents a developing 

fishery with very littl e in the way of effort currently dedicated to crab and lobster fishing 

(Table 4.4).   Crab constitutes the majority of the catch however the difference between 

crab and lobster catch is not statistically significant ( Figure 4.20 ).  

 

Table 4. 4  Statistical Rectangle 34F0 Summary of Vessels, Ports, Effort (100 pot hauls) 

and Landings (tonnes).  

Year  
Ports 

Fishing  

Vessels 

Fishing  
Effort  

Combined 

Landings  

Crab 

Landings  

Lobster 

Landings  

2006  1 1 0 0.0  0.0  0.0  

2007  0 0 0 0.0  0.0  0.0  

2008  1 1 0 0.0  0.0  0.0  

2009  2 3 22  1.8  1.6  0.2  

2010  3 3 151  7.7  4.5  3.2  

2011  5 7 176  11.5  6.9  4.7  

2012  6 6 31  3.3  3.0  0.3  

2013  5 5 49  5.2  4.9  0.3  

Mean  3  3  54  3.7  2.6  1.1  
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Figure 4.20  Statistical Area 34F0 (i) Annual Landings in Tonnes (left axis) and Eff ort in 

100 pot hauls (right axis) (ii) Landings by Species in Tonnes.  

 

4.5.3.2 CPUE  

Unlike other areas in the data set fishing activity has only been recorded for five years 

starting in 2009. Regression of CPUE against effort does reveal a negative correla tion 

between the two ( Figure  4. 21) however this is only apparent for crab. Regression of 

CPUE against effort for lobster reveals a positive correlation ( Fig 4. 22) which suggests 

that the fishery has not yet been fully or over exploited for this species at this time. 

While this is good news in terms of the fishery likely having no negative effect on 

populations of lobster in the area as of yet it does mean that this data cannot be used to 

model the fishery, as this type of model relies on parameters from a n egative correlation 

to function correctly. For this reason only the crab fishery has been modelled for this 

area.  
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Figure 4.22  Regression Analysis of Lobs ter CPUE vs. Eff ort for Statistical Rectangle 34 F0 

2009 -2013  
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Figure 4.21 2  Statis tical Rectangle 34 F0 Surplus Yield Model  for Crab  Using Parameters 

Derived from Regression of Data Points 2009 ï 2013.   

 

4. 5. 4 34F1  

4.5.4.1 Overview  
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North Norfolk c oast it is the primary fishing ground for vessels operating out of Cromer.  

This area is fished by a large number of vessels from numerous ports along the North 
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close t o shore. The high number of vessels fishing this area is reflected in the effort and 

landings which are the second highest for any area in the district ( Table 4.5 ). This 

fishery is very much centred on fishing for crab with large numbers of these animals 

being landed each year. Landings of lobster are significantly lower than crab in this area 

(Figure 4. 22) however; lobster landings are still significantly higher here than in most 

other areas in the district.  

 

Table 4. 5  Statistical Rectangle 34 F1 Summary of Vessels, Ports, Effort (100 pot hauls) 

and Landings (tonnes).  

Year  
Ports 

Fishing  

Vessels 

Fishing  
Effort  

Combined 

Landings  

Crab 

Landings  

Lobster 

Landings  

2006  17  49  4123  278.8  246.5  32.3  

2007  12  37  3837  183.3  156.0  27.3  

2008  13  35  3564  203.7  169.8  33.9  

2009  14  37  3339  200.1  170.4  29.7  

2010  13  35  3046  167.3  142.5  24.9  

2011  12  42  4088  213.0  178.4  34.6  

2012  13  41  3881  258.1  227.6  30.5  

2013  14  44  3543  268.3  238.7  29.5  

Mean  14  40  3677  221.6  191.2  30.3  
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Figure 4.22  Statistical  Area 34F1 (i) Annual Landings in Tonnes (left axis) and Effort in 

100 pot hauls (right axis) (ii) Landings by Species in Tonnes.  
 

4.5.4.2 CPUE  

Regression analysis of all data points results in a positive correlation between effort and 

CPUE (Figure 4.23 ). This appears to be due to a few exceptional years (2006, 2012 and 

2013) where CPUE has increased without any appreciable change in effort. In order to 

identify the negative trend required to produce surplus yield curves these exceptional 

years were exclude d from the analysis and only those data were a negative correlation 

could be detected was used ( Figure 4.24 ). While this may discount good years in the 

fishery, for the purpose of this analysis this is still acceptable. The resulting model can 

be considere d precautionary, where effort and MSY are set at lower levels to protect 

stocks but still allow for bonus catch in those years when productivity is exceptionally 

high.  

 

Figure 4.23  Regression Analysis of CPUE vs. Effort for Statistical Rectangle 34F1 2006 -

2013.  
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Figure 4.24  Regression Analysis of CPUE vs. Effort for Statistical Rectangle 34F1 2008 -

2011  

 
4.5.4.3 Surplus Yield Model  

Using parameters derived from 2008 -2011 data produces  the model presented in figure 

4.25  It is apparent that crab is the limit ing species in this fishery despite having a higher 

MSY than lobster. Crab is highly  abundant in this area and make s up a high proportion of 

the catch with large numbers being removed annually. Despite this it does not appear 
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suggests that current effort is approaching the maximum recommended levels. 2006, 
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in size to meet MLS or some other environmental variation that has proved beneficial for 

fishing. It is not clea r from the available data as to what is causing these exceptional 

years or if indeed they are part of a natural pattern of abundance within the fishery that 

cannot be detected within the scale of data being analysed; further investigation and 

monitoring of  the fishery would be recommended to fully explore what is happening.  
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this fishe ry as it does appear to be approaching the maximum recommended levels 

based on available data. As this is one of the most economically important crustacean 

fisheries in the district further study to monitor effort and investigate population 

dynamics in the  fishery would be recommended allow more reliable assessment methods 

to be employed.  
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Figure 4.25 3  Statistical Rectangle 3 4F1 Surplus Yield Model Using Parameters Derived 

from Regression Data Points 2 007 -2011.   

 

4.5 .5  35F0  

4.5.5. 1 Overview  

This area is the most productive for potting fisheries in the district with the highest 

annual landings despite only being fished by a small number of ports ( Table 4.6 ). This is 

the main fishing area for vessels operating out of Wells and is whe re much of the 

districts offshore potting occurs. As shown in figure 4. 26 crab constitutes the majority of 

the catch for this area being significantly higher than lobster. Despite being ancillary to 

the main crab catch however; as with 34F1 lobster landing s are still significantly higher 

from this area than most others in the district.  Landings are fairly consistent and appear 

to follow effort quite closely with changes in effort coinciding with a related change in 

landings. 2008 is the only point that con tradicts this trend, with a noticeable increase in 

landings that does not coincide with any appreciable increase in effort.  

 

Table 4. 6  Statistical Rectangle 35F0  Summary of Vessels, Ports, Effort (100 pot hauls) 

and Landings (tonnes ).  

Year  
Ports 

Fishing  

Vessels 

Fishing  
Effort  

Combined 

Landings  

Crab 

Landings  

Lobster 

Landings  

2006  3 13  2251  239.2  213.7  25.4  

2007  4 12  2040  231.4  208.4  23.0  

2008  3 14  2105  368.8  340.6  28.2  

2009  3 13  2374  281.8  248.2  33.6  

2010  3 14  2507  274.5  246.7  27 .9  

2011  4 15  2439  247.7  218.8  28.9  

2012  4 18  3207  292.6  255.6  37.0  

2013  4 13  2471  236.2  211.1  25.1  

Mean  4  14  2424  271.5  242.9  28.7  
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Figure 4.26  Statistical Area 35F0 (i) Annual Landings in Tonnes (left axis) and Effort in 

100 pot hauls (right axis) ( ii) Landings by Species in Tonnes.  

 

4.5.5.2 CPUE  

At recent levels of effort, CPUE is observed to decrease as effort increases giving a 

negative correlation to the regression line ( Figure 4.27 & 4.28).  2008 appears to be an 

outlier in this regression with a  noticeable spike in CPUE compared to similar effort in 

other years (F igure 4. 27). Removal of the 2008 outlier flattens the regression line 

reducing the degree to which increasing effort has effect on the trend line. For the 

purposes of constructing a surp lus yield model 2008 has been considered an outlier and 

parameters from the regression in figure 4. 28 have been used.  

 

 

Figure 4.27  Regression Analysis of CPUE vs. Eff ort for Statistical Rectangle 35F0  2006 -

2013  
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Figure 4.28  Regression Analysis of CPUE vs. Eff ort for Statistical Rectangle 35F0  

excluding 2008  

 

4.5.5.3 Surplus Yield Model  

The model presented in figure 4.29  indicates that crab is the limiting species in this 

fishery. Despite this MSY for crab is significantly greater than for lobster at ~26 0 tonnes 

compared to ~7.5 tonnes. The fishery does not appear to have been fished at 

unsustainable levels throughout the history of the dataset but as with area 34F1 it is 

apparent that fOpt is not far off being met  for crab . 

 

Lobster appears to be able to  sustain much higher levels of effort than crab in this model 

and this is likely explainable from the regression of CPUE against effort for this fishery. 

The trend line for this regression shows a positive correlation between CPUE and 

increasing effort for  this species , indicating that lobster has not been fully exploited as of 

yet.  This trend produces parameters that do not result in a reliable model for this 

species in this area, but despite this it would be likely that the lobster fishery would 

benefit from increased effort; however any increase in effort to increase lobster landings 

would result in increased pressure on the crab stock. This would be unadvisable given 

how close that fishery is to producing MSY.  
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Figure 4.29  Statistical Rectangle 35 F0 Surplus Yield Model Using Parameters Derived 

from Regression of all Data Points (2006 -2013)   
 

4. 5. 6 35F1  

4.5.6.1 Overview  

This is the third most productive area fished in the district and is situated to the north of 

the main Cromer fishing ground (34F1). T his area is primarily offshore with the majority 

of it falling outside of the 6nm district limits , despite this it is still considered in this 

assessment as it is likely that the stock associated with this area is part of a larger stock 

that includes insho re areas.  

 

Effort and landings have seen a steady increase from 2006 to 2009 with landings 

increasing by ~50 tonnes each year, before steadily falling back down to 2006 levels 

again in 2013. Crab constitutes the main catch from this area being significantl y greater 

than catch of lobster ( Figure 4. 30).  
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Table 7  Statistical Rectangle 35 F1 Summary of Vessels, Ports, Effort (100 pot hauls) and 

Landings (tonnes).  

Year  
Ports 

Fishing  

Vessels 

Fishing  
Effort  

Combined 

Landings  

Crab 

Landings  

Lobster 

Landings  

2006  7 11  861  64.6  56.3  8.3  

2007  7 10  1187  118.6  108.8  9.8  

2008  10  17  1575  183.1  168.6  14.5  

2009  9 16  2427  201.3  179.7  21.6  

2010  9 17  1539  174.8  158.2  16.6  

2011  6 13  1691  160.9  142.4  18.4  

2012  6 12  1454  86.7  75.2  11.5  

2013  6 8 529  46.2  42.3  3.9  

Mean  8  13  1408  129.5  116.4  13.1  

 

 

 

Figure 4.30  Statistical Area 35F1 (i) Annual Landings in Tonnes (left axis) and Effort in 

100 pot hauls (right axis) (ii) Landings by Species in Tonnes.   

 

4.5.6.2 CPUE  

Regression analysis of CPUE against e ffort for total catch ( Figure 4.31 ) revealed a 

positive relationship between increasing effort and CPUE however this correlation is very 

weak (R 2 = 0.0153).  This same relationship is evident for the regression of crab and 

lobster data. CPUE does not vary greatly with changes in effort suggesting that this 

fishery has not yet reached a level of effort that the local stock cannot sustain. Typically 

a change in effort would be reflected by an increase or decrease in CPUE however in this 

instance this relation ship is not evident. Although CPUE does show some variability it is 

very small (<1 tonne between the maximum and minimum CPUE reported) and could be 

accounted for by naturally occurring variability in catchability. The lack of relationship 

between effort a nd CPUE indicates that fishery in this area has not yet reached levels of 

effort that are having any appreciable effect on local stocks.  
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Figure 4.31 Regression Analysis of CPUE vs. Eff ort for Statistical Rectangle 35 F1 2006 -

2013  
 

4.5.6.3 Surplus Yield Model  

The surplus yield model in this example (F igure 4.32 ) is based on parameters that have 

not identified any degree of overfishing and so should be considered as indicative only, 

as it is likely to generate unrealistic estimates of MSY and fOpt. It has been included in 

this analysis for comparison only.  

 

The model predicts MSY for crab of >400 tonnes with only 17 tonnes for lobster. Why 

there should be such a vast discrepancy between the two species is unclear however it is 

likely down to the model being  based on parameters that are far from ideal for this type 

of analysis. This would also explain the extremely high estimates of MSY predicted for 

crab.  

 

Despite the unreliability of the model it would be safe to conclude that this fishery is still 

capable of sustaining higher levels of fishing than currently occur there. This could make 

it ideal for the redistribution of current effort in other areas should the need arise to 

close areas to fishing or introduce effort limitation.  
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Figure 4.32  Statistical R ectangle 32F1 Surplus Yield Model Using Parameters Derived 

from Regression of all Data Points (2006 -2013)   
 

4.6.  Discussion  

The analysis presented above is the first attempt by EIFCA to utilise MSAR data in the 

assessment of crustacean fisheries in the di strict. Previous iterations of this project have 

attempted to model the fishery based on data obtained from surveys carried out at sea 

however this data was far from ideal and it is apparent that the estimates of MSY they 

produced were somewhat unreliable.  Substituting this data with records from MSAR 

submissions has been a long term goal in the hope of producing more reliable estimates 

however; it has required the accumulation of a number of yearsô data to allow the 

analysis to be carried out.  

 

Using the MSAR data in this way has produced mixed results with some areas being 

modelled more reliably than others. These models have certain data requirements in 

order to be accurate. One of these requirements is for the data to cover a wide range of 

fishing effor ts that coincide with a negative correlation between effort and CPUEs. Many 

of the fisheries modelled here do not conform to this requirement as fishing has either 

been going on for a long period of time allowing effort to reach equilibrium, or the 

fishery  is still not fully exploited meaning the negative relationship between effort and 

CPUE is not observed. While this may throw the accuracy of the models into question 

they are still useful tools for indicating the state of the fishery and on the whole thin gs 

look good. None of the areas examined here seem to be suffering from overexploitation 
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and all appear to be sustaining healthy stocks that should provide for a viable and 

sustainable fishery for years to come. While this is true it would be wise to conti nue the 

monitoring of crustacean fisheries in the district as a number of the most important and 

heavily fished areas appear to be reaching the threshold of sustainability. It would be 

advisable for example to limit fishing effort for the main Wells and Cr omer fishing 

grounds (35F0 and 34F1 respectively) at around current levels as these areas in 

particular appear to be close to reaching MSY as predicted by this analysis.  

One of the areas identified in this report seems to be vastly underexploited (35F1) a nd 

would likely benefit from additional effort, whether this is feasible depends on the ability 

of potting vessels to reach the area as it is located offshore.   

 

4.7. Conclusion and recommendations  

Crustacean fisheries in the district appear to be healthy  and there is no indication that 

overexploitation is occurring however; it is apparent that in some cases threshold levels 

may be being approached. The majority of fishing activity is concentrated around the 

North Norfolk coast and makes a significant cont ribution to local and national economies 

both directly to those actively engaged in the industry and indirectly as a draw to 

tourists.  

 

Given the economic importance of this fishery, continued monitoring would be advised 

with the development of more accura te and reliable assessment methods a priority. 

Revival of biosampling regimes both at point of landing and at sea would be 

recommended to allow population analysis to be included in future assessments. Such a 

program of study would allow a more in depth an alysis of the health of stocks to be 

carried out.  

 

With much of the fishing activity concentrated around the North Norfolk coast and the 

limited resources available to dedicate to the project, it would be sensible to make this 

area the focus of future stud y allowing a more thorough analysis to be undertaken.  

 

MSAR data can be used to analyse fishing activity to higher levels of spatial resolution, 

highlighting hotspots of activity within the most productive areas and spatially mapping 

areas of high effort and productivity using GIS software. This could also be used to 

compliment the Authorityôs fishing activity mapping project and support the work being 

carried out on the revised approach to fisheries management within European Marine 

Sites.  
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5.0  FINFISH PROJECT  

5.1  Introduction  

The project has been instigated in order to enhance understanding of finfish in our 

district, to be better able to meet our objectives of sustainable management of healthy 

seas supporting viable industry and communities.  

A logical sequence of examination was followed, starting with an examination of large 

scale factors (such as climate) which largely govern the potential distribution of species 

within our district. This was followed by an overview of the commercial and recreational 

sectors utilising finfish as a resource. As it is not possible within the scope of this project 

to look at in detail all species within our district, this examination was restricted to 

species selected on the basis of their particular economic, leisure, en vironmental or 

legislative importance.  

The project was initially conceived as requiring and involving a considerable amount of 

fieldwork; however, it quickly became apparent that there would be far more ñbang for 

buckò by basing the project mostly on already available sources of information, and 

reworking this data for our own needs as appropriate. Sections using these data sources 

are included. We have conducted some field sampling ourselves, and this has generated 

valuable additional data compatible with and supporting the information gleaned from 

other sources.  

The six species (or group of species, in the case of Grey Mullet) selected for more 

detailed examination, together with the main reasons why and issues affecting those 

species, are ï 

Bass  

A very im portant species for some sectors of the commercial fleet, and also a very 

important ï indeed totemic ï species for recreational sea angling (RSA). A species which 

is approaching the northern limit of distribution in our district, and therefore susceptible 

to fluctuations in climate, leading to variable recruitment.  

There is an oft expressed desire among the RSA sector for ñmore and biggerò bass. 

Dover Sole  

A very valuable and important fish for the commercial sea angling fleet  
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Dab  

Principally of importanc e to the RSA sector, where it is often the first fish novice anglers 

catch ï thus leading to both the dab and the angler being hooked.  

There has come to prominence recently the issue of ñgreen dabò ï unsightly 

hyperpigmentation of the fish.  

Flounder  

More i mportant for the RSA sector than commercially in its own right, although there has 

been concern expressed that flounder are being used as bait in commercial potting, to 

the detriment of the stocks in, especially, the Stour & Orwell estuaries.  

Smelt  

(NB wit h Smelt it is important to distinguish between the European or ñcucumberò smelt, 

Osmerus eperlanus  discussed here, and the sand smelt Atherina presbyter . Confusion 

between the two is unfortunately all too common ï not so much in terms of field 

identificati on, but rather when considering habitat requirements and management / 

legislative actions).  

A UK BAP priority species, and therefore subject to special protection and management 

measures. This is an a nadromous species, migrating from sea or estuary to fres h water 

to spawn. As such, it comes under the remit of the Environment Agency.  

Mullet (Grey Mullets ï Thick lipped grey mullet, Thin lipped grey mullet, & 

Golden grey mullet)  

Species which are recorded as a component of the commercial catch, but only to a small 

degree. Have some importance to a relatively specialised sector of the RSA community.  
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Contents  

 External abiotic factors affecting fish populations in our district  

 Summary of commercial fishing within EIFCA district  

 Composition of the commercial fi nfish catch  

 Brief examination of Recreational Sea Angling (RSA) sector within EIFCA district  

 Descriptive overview of other data sources ï 

o Summary of the Water Framework Directive compatible sampling of finfish  

o Data from Sizewell Power Station screens  

 Speci es Summary sheets, one per species of particular interest  

 

Points of Note  

 Estuaries are very important nursery grounds for many of the species of interest.  

 The commercial fishing finfish sector is important to our district from a socio -

economic point of vi ew. The finfish sector tends perhaps to be more diffuse and 

less visible than molluscs or crustaceans.  

 Important differences in landings figures between different sources can be 

identified.  

 Recreational sea angling is important from economic, social and c ultural points of 

view.  

 Sole and Bass are the two most important commercial finfish species in our 

district.  

 Bass is a very important species for the recreational sea angling community.  

 Much of what happens to affect bass recruitment is outwith our direct control 

(weather, spawning stock being caught, capture of fish migrating to and from 

spawning grounds), but there is likely to be a local bass stock, thus justifying 

local management.  

 The recreational sea angling community could be a sources of useful data  on 

several aspects of interest, notably quantified catches, and dab 

hyperpigmentation.  

 There are sources of data (Environment Agency Water Framework Directive 

sampling, Sizewell screens) which assist us in understanding local fish 

populations, but these a re incomplete. It will be useful to continue to update 

these data, but some targeted work to fill in the gaps will be beneficial. For 

instance, the EA WFD dataset indicates that Breydon Water is a very important 

site for several fish species.  
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5.2  Externa l abiotic factors affecting fish populations in our district  

There are factors which affect fish populations over which we as an Authority have no 

control. Although we canôt manage these factors, it is nevertheless important to 

understand them and be aware  of the effects they are having. In doing so, we can 

assess which changes in fish population are being driven by factors we can influence, 

and which by factors outside of our control.  

Chief among these are the weather and climate, including both long and s hort term 

cycles, and day to day variability. There are global and local elements to consider, of 

which the most significant are listed below.  

Only the briefest descriptions of the global / ocean scale phenomena (North Atlantic 

Oscillation, Arctic Oscillat ion, Atlantic Multidecadal Oscillation and Latitude of the Gulf 

Stream and the Gulf Stream North Wall Index) are given here, together with brief 

summaries of their effects on climate and ecosystems. Much greater detail is available 

from online resources, w ith the Wikipedia link for each factor given here as a starting 

point for further investigation. The eminent fishery scientist Dr. Colin Bannister delivered 

a seminar to EIFCA in February 2014 in which he considered the effect of these factors 

on fisheries  in some depth. The presentation from that seminar is available within EIFCA 

data resources.  

North Atlantic Oscillation (in particular the Winter NAO)  

 

Figure 1 Winter (December through March) index of the North Atlantic oscillation (NAO) 

since 1864, wi th a five year moving average (black).  

(Source ï Wikipedia, http://en.wikipedia.org/wiki/North_Atlantic_oscillation)  
 

The NAO is a measure of the difference in atmospheric pressure between the Azores 

High and the Icelandic Low. A large positive value indi cates a greater difference, leading 
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to more persistent, stronger Westerly winds, bringing milder, wetter weather to the 

Atlantic seaboard of Europe. This results in milder winters, cooler summers and frequent 

rain. If the Westerlyôs are supressed due to a low or negative NAO there are greater 

extremes of temperature, leading to colder winters and hotter summers.  

These atmospheric temperature variations are reflected in the marine environment, with 

periods of low or negative NAO having lower winter sea tempe ratures than periods of 

high NAO. This has appreciable effects of fish populations, especially the survival of 

larval fish, largely through the effects on the zooplankton which make up the food of this 

lifecycle stage. It also strongly affects species such  as bass which are near to their limits 

of tolerance to cold within our area. (For more detail see Dr. Colin Bannister ôs 

presentation).  

This index had been predominantly positive throughout the 1980s / 1990s ( Figure 1 ), 

but has recently entered a much more  variable phase.  

The NAO has an influence on the location of the Gulf Stream, with a lag of some two 

years between changes in the NOA and changes in the Gulf Stream (see ñLatitude of the 

Gulf Stream and the Gulf Stream north wall indexò below)  

 

Arctic Osc illation  

 

 

Figure 2 Arctic Oscillation index for the extended winter season(DJFM) 1899 -2013.Black 

line:11 -year smooth.  

(Source ï Wikipedia, http://en.wikipedia.org/wiki/File:Arctic_Oscillation.svg)  
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The Arctic Oscillation index describes the amount by w hich the penetration of cold, high 

pressure polar air into the warmer, low pressure air at lower latitudes varies. As the 

jetstream follows this boundary, the Arctic Oscillation also describes the variation in 

latitude of the jetstream around the globe ( Figure 3 ).  

 
Figure 3 Arctic Oscillation  

(Source ï Wikipedia, http://en.wikipedia.org/wiki/File:Arctic_Oscillation.svg)  

 

A positive Arctic Oscillation phase is one where cold polar air is ñlockedò into the far 

North. A negative phase allows incursions of p olar air into lower latitudes at variable 

points around the Northern Hemisphere. The recent (2013 / 14) very cold weather in 

North America has been due to this phenomenon, and the associated location of the 

Jetstream brought the sequence of damaging storms  to the UK.  

The Atlantic Multidecadal Oscillation (AMO) describes the variation in sea surface 

temperature over the whole North Atlantic, when the effects of greenhouse gas induced 

global warming have been removed. The AMO has been linked with changes in w eather 

patterns throughout the entire Northern hemisphere. A positive (warm) phase 

corresponds to increased rainfall in India, the Sahel, Florida and the North West of North 

America. Warm phase are also linked with reduced rainfall in central North America , 

including with the ñdustbowlò conditions of the 1920s. 

There are also important effects on European weather, climate and sea temperature, 

these have been less well studied and are not as clear cut.  
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Atlantic multidecadal oscillation  

 
Figure 4 Atlantic Multidecadal Oscillation Timeseries, 1856 ï2009  

(Source ï Wikipedia, http://en.wikipedia.org/wiki/Atlantic_ Multidecadal  

_Oscillation)  

 

 

Latitude of the Gulf Stream and the Gulf Stream north wall index  

(see Wikipedia, http://en.wikipedia.org/wiki/Latitude_o f_the_Gulf_Stream  

_and_the_Gulf_Stream_north_wall_index)  

 

Changes in the location of the Gulf Stream seem to be driven by changes in the NOA, 

with a lag of some two years before changes are observed in the location of the Gulf 

Stream.  

 

In turn, changes in the Gulf Stream location drive major changes in many ecological 

factors, including the abundance and type of plankton at any particular location. As 

larvae and juvenile marine fish depend on plankton ï principally copepods -  as a food 

source, changes in pl ankton abundance and composition impact on the survival of fish 

from egg to a size at which they can recruit into a fishery.  

 

See the material presented by Dr. Colin Bannister for a fuller description and explanation 

of these processes, together with inter esting examples.  
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Local effects due to sea currents  

In addition to the global / ocean scale effects touched on above, there are more local 

phenomena which affect the distribution and abundance of fish species within our area. 

These are driven by the resi dual sea currents, and express themselves mostly in local 

effects on sea temperature.  

The EIFCA district encompasses that part of the southern North Sea where the southerly 

current along the Scottish and English East coast meets the North Easterly current 

flowing in from the English Channel ( Figure 5 )  

 

 
Figure 5  Residual Sea Currents within the North Sea.  

(Source ï European Environment Agency, http://www.eea.europa.eu/legal  

/copyright).)  

 

In winter, water flowing in from the English Channel is warmer th an that in the North 

Sea, which results in a distinct plume of warmer water along the Suffolk coast. ( Figure 

6)  (Note that this is a prediction, used in weather forecasting. I have checked the 

temperatures given in this prediction against those actually re corded from several sea 

surface buoys, and there is very good agreement).  
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29 December 2013  19 January 2014  

  
20 February 2014  16 March 2014  

 

Figure 6 Sea surface temperature for the North Sea at various dates over winter 2013 / 

14 (dates below t he images) NB The colours scale relating to sea surface temperature is 

generated automatically for each day, so there is not consistency of colour for a given 

temperature between images.  

(Source ï European Environment Agency, http://www.eea.europa.eu/  

them es/coast_sea/todays -sea-surface - temperature/sea -surface - temperature -north -sea)  
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5.3  Eastern IFCA Area ï Commercial Fishing Summary  

Note that within this section, all data (landings, values etc.) relating to commercial 

catches refer to figures from the Quarterly Returns from EIFCA Area Officers. These give 

information relating to landings (weight of catch) and first sale values (value of catch). 

Summarised raw data can be found as Appendix 1.  

 

Data relating to vessel numbers and sizes, and numbers of cre w, are from the EIFCA 

Fleet List dated November 2012. Summarised data can be found as Appendix 2  

As a part of the Fish Project, raw data from both these sources has been used as the 

basis for a searchable database, such that it is possible to extract infor mation as 

required.  

 

The makeup of commercial catches varies greatly across our district, as catch returns 

from each of the historical Area Officer ñpatchesò (Figure 7 ) show.  

 

 

Figure 7 Coastline of the Eastern IFCA area of responsibility showing zones  historically 

allocated to each Area Officer.  
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These relative weights ( Figure 8 ) and values ( Figure 9 ) demonstrate several trends ï 

 

 

Figure 8 Mean Annual landings (period 2008 ï 2013 inc.) by weight of commercial 

species by Area and Taxa  

 

 

 

 

Figure 9 Mean Annual landings (period 2008 ï 2013 inc.)by value of commercial species 

by Area and Taxa  
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 The proportional contribution of molluscs to the total commercial catch declines 

from North to South.  

 The proportional contribution of finfish to the commercial  catch increases from 

North to South.  

 The proportional contribution of crustaceans to the overall catch peaks in the 

middle of our area of responsibility, with declining importance towards the 

extremities.  

 Whilst the total volume of landings indicates domi nance by Area 1, with a major 

additional contribution from Area 2 only, when looked at from the point of view of 

value the relative contributions of the areas are much less skewed. It is value of 

landings which indicates the socio -economic importance of a fishing activity, 

rather than volume.  

 Molluscs contribute proportionally less to the value of the catch than to the 

volume (weight) of the catch. This is due to the considerably lower value / kg of 

molluscs compared to crustaceans and finfish ( Figure 10 ).  

 

 

 

Figure 10  Average value, £/kg, of taxa for all areas combined for each year 2008 ï 2013  
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The relative importance of each of these areas for landings of each taxa has been 

constant for some years, with the relative contribution to the overall catch of  molluscs 

(Figure 11 ), finfish ( Figure 12 ) and crustaceans ( Figure 13 ) from each area remaining 

very similar, although the actual amounts have varied.  

 

Figure 11  Landings of molluscs (all species combined) by area, 2008 ï 2013 inc.  

 

 

Figure 12  Landings  of finfish (all species combined) by area, 2008 ï 2013 inc.  

 

0

1000

2000

3000

4000

5000

6000

7000

8000

2008 2009 2010 2011 2012 2013

L
a

n
d

in
g

s
 in

 y
e
a

r,
 t

o
n

n
e
s

 

Year  

Molluscs, Landings by Area  

Area 1

Area 2

Area 3

Area 4

0

50

100

150

200

250

300

350

400

450

2008 2009 2010 2011 2012 2013

L
a

n
d

in
g

s
 in

 y
e
a

r,
 t

o
n

n
e
s

 

Year  

Finfish, Landings by Area  

Area 1

Area 2

Area 3

Area 4



  

 

 

Eastern IFCA  Research Repor t 2013  
196  

 

Figure 13  Landings of crustaceans (all species combined) by area, 2008 ï 2013 inc.  

 

The different make up of the fishing activity across our district is reflected in the make -

up of the fishin g fleet ( Figure 14 ). Registered fishing boats in areas 1 & 2 tend to be 

larger, and with a higher proportion of full time as opposed to part time crew, than those 

in areas 3 & 4. The vast majority of boats registered in areas 3 & 4 fall below the 10 m. 

len gth at which many fishing regulations change. (Note that these figures and 

subsequent calculations are based on boats REGISTERED within a certain area. The 

boats may actually be fishing in other areas, or may not be actively fishing much if at 

all.)  

Record s indicate that there are in total about 350 crew, both full and part time, on 

vessels across our district ( Figure 15 ). (This figure is somewhat imprecise, as the 

dataset is not complete for this measure). The average number of crew members per 

vessel show s a generally decreasing trend as one goes from north to south within our 

district ( Figure 16 ), reflecting the change in character of fishing and fishing boats. That 

notwithstanding, the total number of people deriving income as crew on commercial 

fishing boats is spread across our district ( Figure 15 , Figure 16 ) rather than being 

concentrated in areas 1 & 2, as a cursory inspection of the landings by weight ( Figure 8) 

might suggest.  

The differing character of areas  1 & 2 compared with areas 3 & 4 is emphasised by the 

difference in earnings per vessel ( Figure 17 ), with the larger vessels of areas 1 & 2 

earning appreciably more. Earnings per crew member ( Figure 18 ) show a similar but less 

marked picture, probably repr esenting both the increasing proportion of part time 
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fishermen in areas 3 & 4 and the lower cost of operating the smaller boats usual in areas 

3 & 4.  

 

Figure 14  Numbers of registered fishing boats by length class (bar graphs); and 

proportion (pie charts)  of full time (red -brown) and part time (blue) crew, in EIFCA 

areas.  
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Figure 15  Number of full and part time crew in EIFCA areas  

 

 

Figure 16  Number of crew on vessels carrying various crew sizes, by area  
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Figure 17  Average value of landings (2013  figures) per vessel registered in each area of 

EIFCA district  

 

 

Figure 18  Average value of landings (2013 figures) per crew member in each area of 

EIFCA district  
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Appendix 1  

Summary of Eastern IFCA Landings Data from area officers ô reports  

 

Weight, to nnes  Year  

 2008  2009  2010  2011  2012  2013  

Area 1        

Crustaceans  140.4  85.1  62.1  28.8  56.7  118.5  

Finfish  19.3  9.6  1.3  3.8  4.7  4.2  

Molluscs  7365.2  6348.8  3925.6  2670.0  4677.9  3060.6  

Total  7524.9  6443.5  3989.1  2702.5  4739.3  3183.3  

       

Area 2        

Crustaceans  1727.8  1133.7  978.6  306.9  580.0  525.1  

Finfish  1.3  1.0  2.1  0.2  0.1   

Molluscs  3233.1  5244.1  1173.3  1819.8  1018.8  1627.3  

Total  4962.2  6378.8  2154.1  2126.9  1598.9  2152.4  

       

Area 3        

Crustaceans  271.1  218.5  154.1  208.5  259.0  218.6  

Finfish  27.8  42.5  57.9  54.9  68.7  18.1  

Molluscs  0.0  0.0  6.2  14.0  58.4  62.2  

Total  298.9  261.0  218.2  277.4  386.1  298.8  

       

Area 4        

Crustaceans  48.9  15.3  20.4  23.8  20.9  12.0  

Finfish  394.6  258.0  169.1  145.8  273.8  230.9  

Molluscs  0.0  0.0  3.6  40.0  0.0   

Total  443.5  273.3  193.1  209.6  294.8  242.9  

       

All Areas 

Combined        

Crustaceans  2188.2  1452.6  1215.2  568.0  916.7  874.2  

Finfish  443.0  311.1  230.4  204.6  347.3  253.2  

Molluscs  10598.2  11592.9  5108.8  4543.8  5755.0  4750.1  

Grand Total  13229.5  133 56.6  6554.4  5316.4  7019.0  5877.5  
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Value, £  Year  

 2008  2009  2010  2011  2012  2013  

Area 1        

Crustaceans  374742  133914  116619  58201  123631  347287  

Finfish  64534  20600  5177  11451  15323  19812  

Molluscs  1419510  1903233  947448  13 45484  1987176  1401391  

Total  1858786  2057747  1069244  1415135  2126130  1768489  

       

Area 2        

Crustaceans  3430267  2062569  1974108  641207  1096268  1957859  

Finfish  10441  2228  319  360  230   

Molluscs  1432794  1438555  526444  750090  972036  734235  

Total  487 3502  3503352  2500870  1391657  2068534  2692093  

       

Area 3        

Crustaceans  1061906  835653  614930  846861  908502  801988  

Finfish  73367  61643  88800  105490  110706  71693  

Molluscs  0 0 4127  7106  37740  38560  

Total  1135273  897296  707857  959457  1056948  912241  

       

Area 4        

Crustaceans  361945  96092  92060  197810  124312  92164  

Finfish  1200403  1002431  675985  954407  1102919  843359  

Molluscs  0 0 10284  24000  0  

Total  1562348  1098523  778329  1176217  1227231  935523  

       

All Areas 

Combined        

Crustacean s 5228859  3128227  2797717  1744078  2252713  3199298  

Finfish  1348745  1086902  770281  1071707  1229178  934864  

Molluscs  2852304  3341788  1488303  2126680  2996952  2174185  

Grand Total  9429908  7556917  5056301  4942465  6478843  6308346  
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Ap pendix 2  

Composition  of the commercial fishing fleet within the EIFCA district  

 

Number of vessels of each size registered within EIFCA areas  

 

Vessel LOA, m.  Area 1  Area 2  Area 3  Area 4  

3.1 -  4 

 

0 0 0 2 

4.1 -  5 

 

1 0 11  10  

5.1 -  6 

 

0 1 30  6 

6.1 -  7 

 

0 4 30  13  

7.1 -  8 

 

0 3 4 14  

8.1 -  9 

 

1 4 3 6 

9.1 -  10  

 

10  12  3 19  

10.1 -  11  

 

4 7 1 0 

11.1 -  12  

 

3 4 0 1 

12.1 -  13  

 

2 2 0 0 

13.1 -  14  

 

6 8 0 0 

14.1 -  15  

 

0 1 0 2 

15.1 -  16  

 

0 1 0 0 

16.1 -  17  

 

0 2 0 0 

17.1 -  18  

 

0 2 0 0 

Total number of 

registered v essels  
27  51  82  73  

 

 

Number of crew (full and part time) on vessels within EIFCA 

district  

  

  Number of crew in total per crew size  

 

 

Area 1  Area 2  Area 3  Area 4  

N
u

m
b

e
r 

o
f 

C
re

w
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c
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k
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p
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r
 

1 1 9 29  27  

2 48  58  36  54  

3 6 36  6 15  

4 0 4 4 0 

 Total number of 

crew in area  
55  107  75  96  
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5.4  Eastern IFCA Area ï Composition of Commercial Finfish catch  

Note that within this section, all data (landings, values etc.) relating to commercial 

catches refer to figures from the Quarterly Returns from EIFCA A rea Officers. These give 

information relating to landings (weight of catch) and first sale values (value of catch). 

Summarised raw data can be found as Appendix 1.  

As a part of the Fish Project, raw data from both these sources has been used as the 

basis f or a searchable database, such that it is possible to extract information as 

required.  

 

Area 4 (Southernmost area of our district) has long been and is still pre -eminent in the 

amount of finfish landings whether assessed by weight ( Figure 19 ) or value ( Figure 20 ).  

 

Figure 19 Annual weight of finfish landings by area (all species combined) for the EIFCA 

district, years 2008 ï 2013 inc.  

 

Figure 20 Annual value of finfish landings by area (all species combined) for the EIFCA 

district, years 2008 ï 2013 in c.  
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Finfish landings with the EIFCA district are dominated by relatively few species, with 

Sole, Cod, Bass, Skate & Ray (effectively Thornback ray) and Herring between them 

making up more than 95% by value (more than 90% by weight) of landings throughout 

th e EIFCA district for  the years 2008 ï 2013 combined (Figure 21 ) .  

 

 

 

Figure 21  Annual landings of main species of finfish by value (top) and weight (bottom) 

with the EIFCA district 2008 ï 2013 inc.  

Of these five top species, there is evidence of a cle ar split between the ñpremiumò 

species of Sole and Bass, and other species, which achieve a lower first sale price ( Figure 

22) . 
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Figure 22  Annual average first sale values of top five finfish species with the EIFCA 

district 2008 ï 2013 inc.  

 

Of all these  species, it is only Bass which is showing evidence of a sustained upward 

trend in first sale price / kg.  

Landings of these species show differing patterns over the six year period here examined 

(Figure 23 ).  
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Figure 23  Annual landings b y weight and first sale value of Sole (A), Bass (B), Skates 

and Rays (C), Cod (D) and Herring (E) within the EIFCA district 2008 ï 2013 inc.  

 

Bass, and Skates and Rays show a general upward trend (albeit with a dip from high 

levels in 2008). Landings of So le and Herring show no clear trends, but rather vary year 

to year. Landings of Cod show a clear downward trend, with no concomitant increase in 

per kg value to offset this trend. This has resulted in the total value of the Cod landings 

falling so that it h as now fallen below those of b oth Bass, and Skates and Rays (figure 

24)  

 

Figure 2 4 Annual landings by value of finfish species within the EIFCA district 2008 ï 

2013 inc.  
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Initial comparison of some MMO & EIFCA landings data  

Information given above has be en derived from EIFCA Area Officers reports. This is 

obtained by the Area Officer contacting fishers in their area, asking for information on 

recent catches, and then using experience to judge the validity of that data. Area 

Officers submit monthly returns  of catches within their areas, and these reports have 

been used as the basis for the EIFCA landings data. Note that landings at Lowestoft ï a 

major fishing port ï are specifically excluded from the EIFCA Area Officers consideration 

and reporting.  

A furthe r source of information on landings is the MMO (Marine Management 

Organisation) Landings data. This is derived from information gathered under the 

ñbuyers and sellersò regulations, wherein fishers and first purchasers of fish report their 

sales / purchases . 

Initial comparisons between the two datasets have been carried out for Bass ( Figure 25 ), 

Flounder ( Figure 26 ) and Sole ( Figure 27 ). Only samples of species and ports have been 

presented, in order to illustrate the general principle. For each species, the  ñGrand Totalò 

for all ports in our area has been presented, together with the Grand Total for all ports 

EXCEPT Lowestoft (which is only represented in the MMO data).  

It is evident that there are important differences between the two sources of 

information . It is not possible to say that one source or the other is definitively correct. 

Possible sources of inconsistencies identified are ï 

EIFCA Data  

 Depends on the Area Officer being able to ñsampleò in some way the information 

about landings ï either by pers onally checking, telephone conversations, or being in 

touch with the grapevine. Therefore, if for any reason the officer is unable to be in 

touch with what is happening, the quality of data suffers. This is particularly 

challenging for much of the finfish activity which happens from small boats from 

small harbours, or even the open beach. It is extremely difficult to keep tabs on 

these activities.  

MMO Data  

 Depends on ñbuyers and sellersò regulations, which donôt require declaration of 

individual transaction s of less than 25 kg. of fish. This is the case no matter how 

many of these individual transactions there are ï so for instance a boat selling 20 kg 

of bass to each of ten restaurants would not show up on this dataset. When 
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considering a sector made up pre dominantly of small boats who do sell in precisely 

that way, much of the landings will not show up in these figures.  

 As the MMO data depends on fishers and purchasers completing returns, there is 

always the concern that reporting may not be as comprehensiv e as desirable to 

obtain a full picture.  

 

  

  
Figure 25  Comparison of landings (tonnes) of Bass from MMO data and from EIFCA data 

for some selected locations  

 

 

  

  
Figure 26  Comparison of landings (tonnes) of Flounder from MMO data and from EIFCA 

data for some selected locations  
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Figure 27  Comparison of landings (tonnes) of Sole from MMO data and from EIFCA data 

for some selected locations  

 

 

Recreational Sea Angling Sector  

A very major study on the Recreational Sea Angling (RSA)  sector has recently been 

completed (Sea Angling 2012), to examine ñhow many people go sea angling in England, 

how much they catch, how much is released, and the economic and social value of sea 

angling ò. 

The report and summaries from that study ï readily available online ï contain far more 

information and detail than can be reasonably reproduced here. There are some 

highlights which it is worth bearing in mind (all figures for sea anglers below refer to 

England only) ï  

 There are estimated to be 884 000 se a anglers ï 2% of all adults going sea angling. 

(An interesting comparison here is that the RSPB ï a leading wildlife charity ï has 

approximately 1 million members worldwide, including all members of a family on 

family membership schemes. From this it is ev ident that sea angling has a huge 

following, which is probably under - represented on the political stage)  

 More than four million ñanglers daysò were spent sea angling in 2012, three million of 

these from the shore.  

 In 2012 sea anglers spent £ 1.23 billion, which supported 10400 full - time equivalent 

jobs.  
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 Taking into account the multiplier effect of this spend on expenditure and 

employment, sea angling supported total spending of some £ 2.1 billion, and over 23 

000 jobs.  

 There is a widespread belief that fish  numbers have declined over a five year period 

ï even more so over a twenty year period.  

 

Numbers quoted above are for England as a whole (as the report is currently structured 

it is difficult to pull out regional data), but it is reasonable to assume that  the Eastern 

IFCA region enjoys a significant proportion of those benefits and feels an equally 

significant pressure. EIFCA is in the process of developing a more structured RSA 

strategy than has previously been the case.  

In addition to the economic and so cial aspects of RSA, and the implications on 

management of resources due to proper recognition of the value of the sector, it is 

possible to consider the RSA community as a source of information. Specifically, 

information on the catch rates of leisure angl ers, and the species composition and size 

distribution of their catches, can be used as an indication of the status of fish stocks in 

that vicinity. Particularly useful are data from which it is possible to calculate a ñcatch 

per unit effortò ï i.e. number s of fish caught per angler per hour. Results from sea 

angling matches would supply exactly such data, and attempts have been made to 

obtain these. So far, such attempts have been fruitless, but it will be beneficial to 

continue these efforts.  
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5.5  Summa ry of Environment Agency WFD Survey Effort  

Within this section data relating to number, type and other details of surveys are taken 

largely from the information kindly supplied to us by The Environment Agency (EA) 

Additional data originates from the survey  undertaken in Autumn 2013 by EIFCA in the 

River Deben.  

As a part of the Fish Project, raw data supplied by the EA has been used as the basis for 

a searchable database, such that it is possible to extract information as required.  

Acknowledgements  

The EA d ata represents the results of numerous surveys carried out by various 

organis ations over a period of years. We  would like to thank all organisations who have 

participated in these surveys, and the Environment Agency for their efforts in extracting 

this dat a from their files, thus allowing us access to information which would be 

impossible to obtain by other means.  

 

The Environment Agency (EA) have undertaken repeated surveys of fish in Transitional 

waters (estuaries and near shore coastal waters) in connec tion with the Water 

Framework Directive (WFD).  The WFD protocol requires that at least two sampling 

methods are used at a location, in order to reduce the species selectivity which could 

otherwise occur (Note that the EIFCA survey of the River Deben was o ne method only ï 

seine net. This was due to time and equipment limitations). In addition, the EA have 

sourced information from other, broadly comparable, surveys in the same areas, and 

combined this with their own data. There has been variation in effort o ver time, with 

some areas being surveyed more intensively at some times than at others. There has 

also been variation in the methods used, with some organisations using methods other 

than those specified by the EA for WFD work. Note that in this context a ñsurveyò is one 

deployment of the net in question ï so it is possible to do multiple surveys in one day.  

For this examination, individual sample stations have been grouped together in areas 

representing coherent habitats.  

Surveys are recorded as either bei ng Spring surveys (collected between January and 

July, normally in May or June) or Autumn surveys (collected between August and 

December, normally in September or October).  

These factors have resulted in a dataset which contains appreciable variations in t he mix 

of survey methods used, and with the number of surveys carried out varying by both 

time (see  Figure 28 ) and location (see  Figure 29 ).  
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Figure 28  Number of surveys by sampling method in Spring and Autumn by year 2006 ï 

2013.  

 

Figure 29  Number of surveys by area and sampling method for all years 2006 ï 2013 

combined.  
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Figures below show the detailed breakdown of numbers of surveys of each type carried 

out in each area over time, plus the locations of the individual sample stations within the 

areas. Figure 30 shows the overall picture for the Eastern IFCA district, with subsequent 

figures showing a breakdown for each area, working from North to South. The upper 

graphs show a breakdown of the number of surveys carried out by each method over the 

years investigated (note that the Y axis of these graphs varies), the lower shows the 

individual sample stations marked with a pin symbol, with the EA station name. These 

aerial view images are taken from Google Earth.  

 

Figure 30  Coastline with Eastern IFCA di strict, showing Areas by which EA WFD fish 

survey data has been grouped  
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Figure 31  Number of surveys by sampling method in Spring and Autumn by year 2006 ï 

2013 (top) and location of individual sample stations (bottom) for area Humber Upper.  
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Figure 32  Number of surveys by sampling method in Spring and Autumn by year 2006 ï 

2013 (top) and location of individual sample stations (bottom) for area Humber Mid.  
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Figure 33  Number of surveys by sampling method in Spring and Autumn by year 2006 ï 

2013 (top) and location of individual sample stations (bottom) for area Humber Lower.  
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Figure 34  Number of surveys by sampling method in Spring and Autumn by year 2006 ï 

2013 (top) and location of individual sample stations (bottom) for area Wash.  
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Figure 35  Number of surveys by sampling method in Spring and Autumn by year 2006 ï 

2013 (top) and location of individual sample stations (bottom) for area Ouse.  
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Figure 36  Number of surveys by sampling method in Spring and Autumn by year 2006 ï 

2013 (top) and location of individual sample stations (bottom) for area Breydon Water.  

0

1

2

3
N

u
m

b
e
r 

o
f 
S

u
rv

e
y
s

 
SEINE NETTING

OTTER TRAWL NETTING

FYKE NETTING

Beam Trawl Netting 2.4m

Beam Trawl Netting 2.0m

Beam Trawl Netting 1.5m

Breydon_Water  



  

 

 

Eastern IFCA  Research Repor t 2013  
221  

 

 

Figure 37  Number of surveys by sampling method in Spring and Autumn by year 2006 ï 

2013 (top) and location of in dividual sample stations (bottom) for area Gorleston.  
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Figure 38  Number of surveys by sampling method in Spring and Autumn by year 2006 ï 

2013 (top) and location of individual sample stations (bottom) for area Aldeburgh.  
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Figure 39  Number of surveys by sampling method in Spring and Autumn by year 2006 ï 

2013 (top) and location of individual sample stations (bottom) for area Alde & Ore.  
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Figure 40  Number of surveys by s ampling method in Spring and Autumn by year 2006 ï 

2013 (top) and location of individual sample stations (bottom) for area River Deben.  
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