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1.0 SUMMARY 

Within Eastern Inshore Fisheries and Conservation Authority’s (Eastern IFCA) 

district a variety of inshore fisheries are operated by local fleets and individuals. 

These include nationally important shellfish species including cockle, mussel, 

shrimp, crab and lobster, in addition to several finfish species. The district also 

supports a wealth of important natural features that are protected under a suite 

of UK and EU designations (Site of Special Scientific Interest, Special Protected 

Area, Special Area of Conservation (SAC), Ramsar site), which collectively form a 

network Marine Protected Areas. It is also likely that that several new Marine 

Conservation Zones will be designated within the district during the next three 

years. To ensure the District’s sea fisheries resources are managed in a 

sustainable manner, without having an adverse impact on the environmental 

features, Eastern IFCA conducts stock assessments, fisheries impact research, 

environmental monitoring and habitat mapping. A large proportion of these 

activities are conducted in The Wash in order to support the Authority’s 

management of The Wash Fishery Order 1992, which oversees the major 

molluscan fisheries in The Wash. This report details the main research activities 

conducted by Eastern IFCA during 2012. 

Mussel surveys in the autumn of 2012 found that the growth of juveniles had 

helped the mussel biomass increase to 12,338 tonnes from the previous year’s 

biomass of 11,204 tonnes. Although this increase is encouraging it was not 

applicable to all beds. Those that had benefitted from recent settlements 

appeared rejuvenated and healthy, while those beds that had not benefitted from 

settlements were found to be in poor condition, with mortality exceeding 

recruitment and growth. Of serious concern is the decline of the Gat beds from 

5,604 tonnes in 2009 to 1,413 tonnes in 2012. 

Whereas there had been a good settlement of seed during 2011 recruitment was 

found to have been poor on most of the beds during 2012.  

The spring cockle surveys found 21,106 tonnes of which 7,107 tonnes were 

14mm or greater in width. This is more than double the 10,000 tonnes found in 

2011 and 2012 sees the first increase in biomass since the atypical mortality was 

first observed. Excluding Wrangle 1,758 tonnes were allocated as Total Allowable 
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Catch (TAC). Under the contingency measures which were acted upon on the 10 

August the TAC from Wrangle was set at 2,643 tonnes.  

The atypical mortality rates first seen in 2008 persisted in 2012 but a programme 

of adaptive management allowed an additional 685 tonnes of cockles to be taken 

from Wrangle sand after the mortality rates reached the trigger level of one 

percent on 10 August 2012.  

The Sabellaria surveys were expanded in 2012 compared to the previous three 

years. While this resulted in a lower resolution it allowed a larger area to be 

surveyed. With Sabellaria being a feature of The Wash SAC and the change of 

approach with regards to the Department of Environment, Food and Rural Affairs’ 

revised approach to the management of Marine Protected Areas it has become 

increasingly important to accurately know the extent of the Sabellaria reefs to 

ensure appropriate management of the feature.  

Although no short term studies for the Study of The Wash Embayment 

Environment and Productivity were scheduled for 2012, the long term monitoring 

continued throughout the year. An algal bloom was identified in August and 

reported to the Centre for Fisheries and Aquaculture Sciences (Cefas) as a 

precautionary measure. 

Officers carried out surveys in the Stour and Orwell using Kent & Essex IFCA’s R.V 

Tamesis. Holbrook Bay oyster surveys in February found a significant decline of 

native oysters (Ostrea edulis) and an increase in pacific oysters (Crassostrea 

gigas). Although the pacific oysters are invasive and known to out-compete the 

native oysters, the decline in native oysters seen is not thought to be linked to 

the increase in pacific oysters. The intertidal cockle surveys were promising. 

Compared to 2011, when the population was at its lowest (369 tonnes) since 

surveys began in 1997, the 2012 surveys found the beds to be recovering with 

423 tonnes.  The populations of manila clams in both the Stour and Orwell rivers 

has declined considerably compared to previous years. The decline, more evident 

in the Stour than the Orwell appears to be a combination of lower densities and 

lesser extent of beds. The colonies of peacock worms were found to have 

deteriorated further, with coverage down from 15.5ha in 2011 to 10ha in 2012. 
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Despite the loss of coverage the density of worms within patches has increased 

from 2000/m2 to 3600/m2 for the same time period. 

This year the authority initiated a set of juvenile fish surveys. With the aid of 

Cefas and the Environment Agency research officers evaluated surveys targeting 

juvenile fish along the Lincolnshire Coast and within The Wash and attempted to 

survey the Alde and Ore estuaries in Suffolk. While bad weather prevented the 

Alde and Ore surveys from being carried out the survey trawls along the 

Lincolnshire coast and The Wash proved to be successful. This provides an 

excellent foundation for future surveys to satisfy the Authority’s commitment to 

finfish and recreational sea angling. 

Biotoxin sampling on behalf of the Food Standard Agency and the Environmental 

Health Organisation continues to maintain the health classification for the 

commercially harvested beds. The latest classifications (2012-13) for those sites 

where Eastern IFCA has agreed to collect samples remain unchanged from 2011 – 

2012 and are all of B-grade standard except Welland Wall (Mytilus spp.) which 

has a C-grade classification. 
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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 industry; 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 essential food 

resource for the internationally important communities of birds that reside or 

over-winter in The Wash. Because of their importance to both the fishing industry 

and to the over-wintering bird populations, these beds are subject to strict 

management measures and policies. In order to inform the Authority’s 

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 the last century, with at least four 

major 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 has 

declined to approximately 7,000 tonnes. Following a period of heavy fishing 

activity in the late 1980s that coincided with poor spatfalls, the mussel stocks 

declined below the previous 7,000 tonnes minimum. Even though draconian 

fishery management measures were imposed after this decline, the stocks 

remained low until an exceptional spatfall in 2001 rejuvenated several of the beds 

and helped new ones to develop. This successful recruitment enabled the stocks 

to recover back to 12,000 tonnes by 2004. Such widescale settlements are 

uncommon in The Wash. Annual monitoring of the beds has revealed that the 

majority of the recruitment tends to occur within the existing established beds 

rather than on ground outside of the beds. Occasionally spat does settle outside 

of existing beds, often on a culch of cockles and/or cockle shells, but these 

instances are relatively rare.  

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

increasing awareness of the mussel beds as an important environmental 
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resource, a comprehensive review of the management measures 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 

objectives 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 declining 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 bed’s commercial value and satisfying 

the preferred requirements for both groups is difficult. Whereas the industry’s 

preference would be for mussel mono-cultures of similar aged and sized mussels, 

from a conservation perspective, mixed-aged beds provide a far greater 

biodiversity and long-term stability. Because the management measures are 

designed to meet SSSI Conservation Objective targets and provide long-term 

stability by maintaining the integrity of individual beds, most of the beds now 

support mussel populations of mixed ages and size. On most beds the older 

mussels have also become heavily encrusted with barnacles and as a 

consequence are of poor commercial value. This has led the industry to raise 

concerns about the state of the mussels present on the intertidal beds and 

suggestions that beds should be entirely fished out in order to promote new 

settlement. These arguments were strengthened, when after reaching a peak of 

15,188 tonnes in 2009, the mussel stocks crashed to 9,600 tonnes in 2010. This 

sudden decline was believed to be due to high infestation rates of the copepod 

parasite, Mytilicola intestinalis, which had been found in the mussels. Since then, 

although the stocks have increased again each year, some of the beds have 

continued to decline. This has been particularly noticeable on the Gat beds which 

have declined from 5,600 tonnes in 2009 to a current stock of 1,400 tonnes. 

Totally clearing the beds should be viewed with caution as irreparable damage 

could be caused. These ideas were tested during the 2003 and 2004 fisheries in 

which some areas of beds were allowed to be totally removed. To date, those 

areas have not resettled and remain bare of mussels.  
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2.2 Method 

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

periods of spring tides. These tides allow the vessel to access the higher beds 

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 transferred 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 the 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 this can be determined 

by eye at the time of the survey but for larger beds this can be difficult. For larger 

beds gridded charts taken from the previous year’s survey are used to assign an 

even coverage of transect lines (see figure 2.1). 

As the survey team 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 (“hit”) or absence (“miss”) 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 
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density samples of mussels are taken from within some of the rings that were 

determined to be “hits”. Prior to commencing the survey it is determined how 

many of the “hits” 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 one sample from two hits to one 

sample from seven hits. For most of the beds in The Wash samples are collected 

from either one in four or one in five hits. 

When a sample is collected it is taken from within the ring that produced the “hit” 

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 five litre container, enabling numerous small random samples to be collected 

from throughout the bed. 
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Figure 2.1 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 

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

collected from transects 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 (≥45mm) and those that are smaller. The 

weights of these samples are then recorded (during the 2012 surveys, the 

number and weight of mussels ≥25mm 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.  
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2.3 Results 

The 2012 surveys were conducted between 19 September and 17 November 17, 

during which time 19 areas of intertidal mussel bed, plus the Welland Bank, were 

surveyed. Figure 2.2 shows the location of these beds. The previous year’s survey 

had found that several of the beds had benefited from good settlements of seed 

during the year. The recent survey found that the growth of these juveniles had 

helped the mussel biomass increase to 12,338 tonnes from the previous year’s 

biomass of 11,204 tonnes. Recovery was not universal across all of the beds. 

Whereas the beds that had benefitted from recent settlements appeared 

rejuvenated and healthy, those beds that had not benefitted from settlements 

were found to be in poor condition with mortality exceeding recruitment and 

growth. This was particularly noticeable on beds that had been dominated in the 

past with larger, older mussels. On some of these, such as Pandora, Shellridge, 

East Mare Tail, Roger and Main End, where recruitment has been poor for several 

years, the beds were found to only support scattered mussel clumps amid old 

scars of dead shell. The recent decline of the Gat beds is also of great concern. 

Figure 2.3 shows the recent changes in stock biomass that have occurred during 

the year. 

Whereas there had been a good settlement of seed during 2011, recruitment was 

found to have been poor on most of the beds during 2012.  
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Figure 2.2 Distribution of intertidal mussel beds surveyed during 2012 
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Figure 2.3 Chart showing changes to stock biomass on the intertidal mussel beds since 2011 
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2.3.1 Mare Tail Beds 

There are four discrete areas of mussel bed present on the Mare Tail sand. For 

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

East Mare Tail beds and the Shellridge (figure 2.4). Until 2004 the area supported 

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 directly harvest, they have traditionally provided the industry with a source of 

seed for relaying. 

Figure 2.4 Mussel size distributions on the Mare Tail mussel beds – September 
2012 

2.3.1.1 North Mare Tail  

 Area: 63.3 hectares 

 Coverage: 38% 

 Mean Density: 1.10 kg/0.1m2 

 Total Stock: 2,644 tonnes 

 Stock  45mm: 613 tonnes 
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The North Mare Tail bed was surveyed on 30 September 2012. Samples were 

collected from every sixth “hit”, producing 76 samples from eight transects. 

Figure 2.5 shows the mussel size frequency within the population taken from 

these samples. 

The survey found that a new patch of mussels had settled close to the eastern 

edge of this bed. The addition of this patch helped the area of the bed increase 

from 52.8 hectares in 2011 to 63.3 hectares. The coverage within the bed was 

found to have decreased from 41% to 38%, but the mean density of the mussel 

patches had increased from 0.79 kg/0.1m2 to 1.10 kg/0.1m2. From these figures 

the total biomass of mussels on the bed was calculated to be 2,644 tonnes, a 

good increase on the 1,701 tonnes recorded the previous year. Of these, 613 

tonnes had attained the minimum landing size of 45mm; an improvement from 

the 434 tonnes recorded in 2011. As a consequence of disparate 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 - September 2012 
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2.3.1.2 South Mare Tail 

 Area: 29.8 hectares 

 Coverage: 27% 

 Mean Density: 0.76 kg/0.1m2 

 Total Stock: 615 tonnes 

 Stock  45mm: 37 tonnes 

The South Mare Tail bed was surveyed on 29 September 2012. Samples were 

taken from every fourth “hit”, producing 48 samples from five transects. Figure 

2.6 shows the mussel size frequency within the population taken from these 

samples. 

The survey found that there had been noticeable mortalities on this bed since the 

previous year. Although the area of the bed was found to have increased from 

28.7 hectares to 29.8 hectares, the coverage had declined from 30% to 27% and 

the mean density from 0.84 kg/0.1m2 to 0.76 kg/0.1m2. From these figures the 

biomass of mussel within the bed was found to have declined from 716 tonnes to 

615 tonnes. Only 37 tonnes of these were found to have attained the 45mm MLS 

compared to 56 tonnes in 2011. 

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

2.3.1.3 East Mare Tail 
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 Area: 5.5 hectares 

 Coverage: 29% 

 Mean Density: 0.64 kg/0.1m2 

 Total Stock: 102 tonnes 

 Stock  45mm: 43 tonnes  

The East Mare Tail bed was surveyed on 30 September 2012. Samples were 

collected from every third “hit”, resulting in 15 samples being taken from a single 

transect. Figure 2.7 shows the mussel size frequency within the population taken 

from this sample. 

At 5.5 hectares, the area of this bed was similar to the 5.8 hectares recorded the 

previous year. Within the bed the mussel coverage was found to have increased 

from 18% to 29% and the mean density from 0.43 kg/0.1m2 to 0.64 kg/0.1m2. 

From these figures the total biomass of mussels in this bed was calculated to 

have increased from 44 tonnes to 102 tonnes. Of these 43 tonnes were found to 

be of marketable size, compared to 11 tonnes in 2011.  

Figure 2.7 Mussel size frequency on East Mare Tail – September 2012 

Although the figures from this survey show an increase in stock on this bed 

compared to the previous 2011 survey, when figures from the past nine surveys 

are taken into consideration, regular annual fluctuations in biomass are apparent 

(see figure 2.8). Because of the patchy distribution of mussels on this bed it is 

difficult to survey the bed accurately without giving bias to certain patches. 
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Therefore these annual fluctuations are thought to be an artefact of the survey 

technique rather than annual changes. Nevertheless, the data does show a 

general decline in stock levels on this bed since 2005 which is consistent with 

observations made in the field. 

Figure 2.8 Biomass of mussels on East Mare Tail bed between 2004 and 2012 

2.3.1.4 Shellridge  

 Area: 1.7 hectares 

 Coverage: 12% 

 Mean Density: 0.39kg/0.1m2 

 Total Stock: 8 tonnes 

 Stock  45mm: 5 tonnes 

The Shellridge bed was surveyed on 30 September 2012, following the survey on 

the East Mare Tail bed. Samples were taken from every second “hit”, producing 

three samples from one transect. The area of this bed had declined to such an 

extent a full 150 hit/miss determination transect could not be completed.  

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 1.7 hectares. Within this area the mussels are very sparse, their 

coverage having declined from 20% in 2011 to 12%. Although their mean density 

has increased from 0.25kg/0.1m2 to 0.39kg/0.1m2, the figures show the overall 
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biomass has decreased during the year from 13 tonnes to eight tonnes. five 

tonnes of these were found to be above the 45mm MLS. 

2.3.2 Gat Sand 

Since the crash of the mussel populations in the 1990s, the Gat beds have 

supported the largest area of wild inter-tidal mussel bed in The Wash. Following 

the wide scale decline of the other intertidal beds, 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 had matured and, particularly along 

the exposed northern fringes of the bed, developed into important biogenic reef 

features. As such, 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. Since 2010 these beds have suffered high mortality rates and poor 

recruitment, resulting in the combined stock declining from 5,604 tonnes in 2009 

to 1,413 tonnes. Figure 2.9 shows the current mussel distribution on these beds. 

Figure 2.9 Mussel size distributions on the Gat mussel beds – September 2012 
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2.3.2.1 West Gat 

 Area: 34.5 hectares 

 Coverage: 30% 

 Mean Density: 0.52kg/0.1m2 

 Total Stock: 539 tonnes 

 Stock  45mm: 203 tonnes 

The West Gat bed was surveyed on 27 September  2012. Samples were taken 

from every fourth “hit”, producing 68 samples from seven transects. Figure 2.10 

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

The survey found that in addition to some erosion around the edges of the bed, 

the loss of mussels meant large bare patches were also developing within the 

bed, while the patches of mussel contained high proportions of shell. These 

factors meant that the area of the bed had declined during the year from 35.5 

hectares to 34.5 hectares, the coverage from 38% to 30% and the mean mussel 

density from 0.81kg/0.1m2 to 0.52kg/0.1m2. From these figures the biomass of 

mussels in this bed was calculated to have declined from 1,088 tonnes to 539 

tonnes. Of these, 203 tonnes were found to be of marketable size compared to 

541 tonnes in 2011. 

Figure 2.10 Mussel size frequency on West Gat - September 2012 



Wash Mussel Stocks 

 

 

 

Eastern IFCA Research Report 2012 
23 

2.3.2.2 Mid Gat 

 Area: 25.4 hectares 

 Coverage: 27% 

 Mean Density: 0.84kg/0.1m2 

 Total Stock: 566 tonnes 

 Stock  45mm: 333 tonnes 

The Mid Gat was surveyed on 28 September  2012. Samples were collected from 

every fourth “hit”, producing 45 samples from five transects. Figure 2.11 shows 

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

The survey found that the edge of the bed had spread northwards since the 

previous survey resulting in the area of the bed increasing from 23.1 hectares to 

25.4 hectares. Although at 0.84kg/0.1m2 the mean density had not changed from 

the previous survey the coverage had declined from 38% to 27%. Taken 

together, these changes meant the biomass of mussels in this bed had declined 

from 737 tonnes to 566 tonnes. 333 tonnes of these were of marketable size 

which is consistent with the 330 tonnes recorded the previous year. 

Figure 2.11 Mussel size frequency on Mid Gat - September 2012 
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2.3.2.3 East Gat  

 Area: 16.1 hectares 

 Coverage: 34% 

 Mean Density: 0.56kg/0.1m2 

 Total Stock: 308 tonnes 

 Stock  45mm: 206 tonnes 

The East Gat was surveyed on 28 September 2012. Samples were taken from 

every fourth “hit”, producing 39 samples from three transects. Figure 2.12 shows 

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

The survey found that erosion around the edges of the bed had caused the area 

to decline from 18.6 hectares in 2011 to 16.1 hectares. Within this area growth of 

the previous year’s recruitment helped the coverage to increase from 19% to 

34% and the mean density from 0.43kg/0.1m2 to 0.56kg/0.1m2. These figures 

indicated the stocks on this bed had doubled from the 152 tonnes present the 

previous year to 308 tonnes. 206 tonnes of these were found to be of marketable 

size compared to 43 tonnes the previous year.

Figure 2.12 Mussel size frequency on East Gat - September 2012 
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2.3.3 Tofts 

 Area: 44.5 hectares 

 Coverage: 33% 

 Mean Density: 1.58 kg/0.1m2 

 Total Stock: 2,234 tonnes 

 Stock  45mm: 1,600 tonnes 

Because of the size of this bed, the perimeter of the Tofts bed was surveyed on 4 

October 2012 and transects on 5 October. Samples were taken from every sixth 

“hit”, producing 84 samples from 11 transects. Figure 2.13 shows the mussel size 

distribution over the bed while figure 2.14 shows the size frequency within the 

population. 

Since 2004 this bed has steadily increased in both area and biomass, becoming 

one of the largest concentrations of wild inter-tidal mussel in The Wash. The 

recent survey found the bed had increased in area from the previous survey, from 

42.5 hectares to 44.5 hectares. Within this area the coverage had increased 

slightly from 31% to 33%, while the mean density was virtually unchanged at 

1.58 kg/0.1m2. From these figures the mussel biomass was calculated to be 

2,234 tonnes compared to 2,160 tonnes the previous year. Of these 1,600 tonnes 

were found to have attained marketable size, similar to the 1,611 tonnes 

recorded the previous year. 
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Figure 2.13 Mussel size distributions on the Toft mussel bed – October 2012 

Figure 2.14 Mussel size frequency on the Tofts - October 2012 
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2.3.4 Roger 

 Area: 1.3 hectares 

 Coverage: 37% 

 Mean Density: 0.83 kg/0.1m2 

 Total Stock: 41 tonnes 

 Stock  45mm: 32 tonnes 

This small bed was surveyed on 4 October 2012. Samples were collected from 

every third “hit”, producing 12 samples from a single transect. Figure 2.15 shows 

the mussel size distribution on this bed while figure 2.16 shows the size 

frequency within the population. 

The survey found that the area of the bed had deteriorated since the previous 

survey from 2.0 hectares to 1.3 hectares. The loss of sparse patches of mussels 

that had previously been around the edges of the bed meant the coverage had 

increased from 23% to 37% and the mean density from 0.72 kg/0.1m2 to 0.83 

kg/0.1m2. From these figures the total biomass of mussels on the bed was found 

to be 41 tonnes compared to 32 tonnes in 2011. Of these stocks, 32 tonnes were 

found to have reached marketable size. 

Figure 2.15 Mussel size distribution on the Roger mussel bed – October 2012
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Figure 2.16 Mussel size frequency on the Roger - October 2012 

2.3.5 Herring Hill 

 Area: 25.4 hectares 

 Coverage: 38% 

 Mean Density: 0.71 kg/0.1m2 

 Total Stock: 693 tonnes 

 Stock  45mm: 5 tonnes 

The Herring Hill bed was surveyed on 15 October 2012. Samples were taken from 

every fifth “hit”, producing 77 samples from seven transects. Figure 2.17 shows 

the mussel size distribution across the bed while figure 2.18 shows the size 

frequency of the population taken from these samples. 

There had been a good settlement of spat on this bed during 2011. The 2012 

survey found these juveniles had grown and spread across the bed. This had 

enabled the area of the bed to increase from 17.8 hectares to 25.4 hectares, the 

coverage from 35% to 38% and the mean density from 0.47 kg/0.1m2 to 0.71 

kg/0.1m2. From these figures the total biomass of mussels on this bed was 

calculated to be 693 tonnes compared to 293 tonnes in 2011. Although the 

mussels had grown during the year, only five tonnes were found to have attained 

marketable size. 
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Figure 2.17 Mussel size distribution on the Herring Hill mussel bed – October 
2012 

Figure 2.18 Mussel size frequency on Herring Hill - October 2012 
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2.3.6 Main End 

 Area: 5.2 hectares 

 Coverage: 29% 

 Mean Density: 0.58 kg/0.1m2 

 Total Stock: 88 tonnes 

 Stock  45mm: 75 tonnes 

The Main End bed was surveyed on 17 November 2012. Samples were collected 

from every third “hit”, producing 24 samples from two transects. Figures 2.19 

and 2.20 show the mussel size distribution across the bed and the mussel size 

distribution within the samples. 

In 2001 this area benefitted 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 original settlement in 2001, the bed has received little recruitment. In recent 

years mortality among the ageing population has caused the bed to decline with 

the mussel patches becoming sparse. Most of the remaining mussels in this bed 

are now situated in submerged ridges in the bottom of the run. This creates 

difficulties when surveying the bed and explains some of the variations seen 

between recent annual surveys. 

The area of the bed was found to have declined slightly from 5.6 hectares in 2011 

to 5.2 hectares. This was mainly due to the loss of mussels from the western end 

of the bed. Within this area the coverage was found to have increased 

significantly from 11% to 29%. This change has been attributed to the difficulties 

associated with surveying the submerged ridges of mussels at this site than any 

real changes in mussel distribution. The mean density of the mussel patches was 

found to be 0.58 kg/0.1m2, similar to the 0.56 kg/0.1m2 recorded the previous 

year. From these figures the total mussel biomass on this bed was calculated to 

be 88 tonnes. This is a large increase on the 36 tonnes recorded the previous 

year, which as mentioned above is possible due to difficulties surveying this site 

accurately rather than actual growth. Of these 88 tonnes, 75 tonnes were 

calculated to have attained 45mm. This shows the bed is dominated by old 

mussels following several years of poor recruitment. 
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Figure 2.19 Mussel size distribution on the Main End mussel bed – November 

2012

 
Figure 2.20 Mussel size frequency on Main End - November 2012 
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2.3.7 Holbeach  

 Area: 11.8 hectares 

 Coverage: 47% 

 Mean Density: 1.34 kg/0.1m2 

 Total Stock: 741 tonnes 

 Stock  45mm: 50 tonnes 

The Holbeach bed was surveyed on 22 September 2012. Samples were collected 

from every sixth “hit”, generating 46 samples from four transects. Figures 2.21 

and 2.22 show the size distribution of mussels across the bed and the mussel size 

frequency within the population. This 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 moderate settlements of spat in recent years which have kept 

the bed rejuvenated.  

Figure 2.21 Mussel size distribution on the Holbeach mussel bed – September 

2012 

The survey found the bed had increased in size during the previous year from 

11.0 hectares to 11.8 hectares. New settlement and growth of older mussels 
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helped the coverage increase from 45% to 47% and the mean density from 1.18 

kg/0.1m2 to 1.34 kg/0.1m2. From these figures the total biomass of mussels in 

the bed was calculated to be 741 tonnes compared to 584 tonnes in 2011. 50 

tonnes of these were found to have attained 45mm compared to 16 tonnes the 

previous year. 

Figure 2.22 Mussel size frequency on Holbeach - September 2012 

2.3.8 Trial Bank 

 Area: 39.3 hectares 

 Coverage: 12% 

 Mean Density: 1.21 kg/0.1m2 

 Total Stock: 585 tonnes 

 Stock  45mm: 81 tonnes 

The Trial Bank mussel bed was surveyed on 16 November 2012. Samples were 

collected from every fifth “hit”, producing 24 samples from eight transects. 

Figures 2.23 and 2.24 show the size distribution of mussels across the bed and 

the mussel size frequency within the population taken from these samples. 
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Figure 2.23 Mussel size distribution on the Trial Bank mussel bed – November 

2012 

In recent years this bed has benefitted from regular settlements of spat allowing 

it to steadily increase in both size and mussel biomass since it was first surveyed 

in 2001. In 2012 this bed was one of those opened to the dredged relaying 

fishery, during which it attracted the majority of the fishing effort. The recent 

survey following the fishery found there were signs of heavy disturbance to this 

bed, including large bare patches that had developed. 

The survey found the area of the bed had increased from the previous survey 

from 29.3 hectares to 39.3 hectares. This was mainly due to a recent recruitment 

of spat that had settled in gullies along the edges of the bed, but also included 

mussels that had washed out of the bed during the fishery. Within this area the 

coverage was found to have declined from 40% to 12%, although growth had 

enabled the mean biomass of mussels in the remaining patched to increase from 

1.14 kg/0.1m2 to 1.21 kg/0.1m2. From these figures the total biomass of mussels 

in this bed was calculated to have fallen from 1,352 tonnes to 585 tonnes. This 

767 tonnes reduction greatly exceeds the 334 tonnes reported in fisheries data 

returns as having been harvested from this bed. 
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Figure 2.24 Mussel size frequency on Trial Bank - November 2012 

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 

declining 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 recent development resulted in two distinct beds rather than 

three. As such, the surveys conducted in 2011 and 2012 reported the stocks from 

this area as being from two rather than three beds. 

Figure 2.25 shows the mussel size distribution over these beds following the 2012 

surveys. 
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Figure 2.25 Mussel size distribution on the Breast mussel beds – November 2012 

2.3.9.1 West Breast 

 Area: 17.5 hectares 

 Coverage: 32% 

 Mean Density: 1.03 kg/0.1m2 

 Total Stock: 585 tonnes 

 Stock  45mm: 51 tonnes 

The West Breast bed was surveyed on 14 November 2012. Samples were 

collected from every fourth “hit”, producing 27 samples from two transects. 

Figure 2.26 shows the mussel size frequency within the population taken from 

these samples. 

The survey found that the area of the West bed had decreased from 24.6 

hectares to 17.5 hectares. This was mainly due to the disappearance of a low 

density of juvenile mussels that had been present along the eastern edge of the 

bed in 2011. The exclusion of this low density area, combined with mussel growth 

within the bed meant the characteristics within the bed had changed. The 

coverage had increased from 18% to 32% and the mean density from 0.65 

kg/0.1m2 to 1.03 kg/0.1m2. From these figures the total biomass of mussels on 
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this bed was calculated to have increased from 282 tonnes to 585 tonnes. 51 

tonnes of these were found to have attained 45mm. 

Figure 2.26 Mussel size frequency on West Breast – November 2012 

2.3.9.2 East Breast  

 Area: 27.4 hectares 

 Coverage: 29% 

 Mean Density: 1.33 kg/0.1m2 

 Total Stock: 1,066 tonnes 

 Stock  45mm: 99 tonnes 

The East Breast bed was surveyed on 14 November 2012. Samples were collected 

from every fifth “hit”, producing 39 samples from five transects. Figure 2.27 

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

The area of the bed was found to have increased slightly from 26.8 hectares to 

27.4 hectares, mainly as a result of mussels washing out of the bed. This bed had 

been opened during the 2012 fishery, resulting in the mussel coverage decreasing 

from 35% in 2011 to 29%. Growth of the mussels more than compensated for 

these fishery losses, enabling the mean density to increase from 0.87 kg/0.1m2 to 

1.33 kg/0.1m2. From these figures the total mussel biomass on this bed was 
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calculated to be 1,066 tonnes compared to 815 tonnes the previous year. 99 

tonnes of these we found to have attained 45mm. 

Figure 2.27 Mussel size frequency on East Breast – November 2012 

2.3.10  East Scotsman’s Sled 

 Area: 25.4 hectares 

 Coverage: 16% 

 Mean Density: 0.91 kg/0.1m2 

 Total Stock: 369 tonnes 

 Stock  45mm: 95 tonnes 

The Scotsman’s Sled bed was surveyed on 30 October 2012. Samples were 

collected from every third “hit”, producing 40 samples from five transects. Figures 

2.28 and 2.29 show the mussel size distribution over the bed and the mussel size 

frequency within the population taken from these samples.  

The survey found that the area of the bed, at 25.4 hectares, was similar to the 

25.0 hectares recorded the previous year. Within the bed the coverage of mussels 

was found to have declined from 22% to 16% but growth of those mussels 

helped the mean density increase from 0.52 kg/0.1m2 to 0.91 kg/0.1m2. From 
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these figures the total stock was calculated to be 369 tonnes compared to 294 

tonnes in 2013. Of these 95 tonnes were found to have attained 45mm. 

2.28 Mussel size distribution on the East Scotsman’s Sled mussel bed – October 
2012 

Figure 2.29 Mussel size frequency on East Scotsman’s Sled - October 2012 
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2.3.11  Pandora 

 Area: 7.2 hectares 

 Coverage: 36% 

 Mean Density: 1.08 kg/0.1m2 

 Total Stock: 279 tonnes 

 Stock  45mm: 260 tonnes 

The Pandora bed was surveyed on 1 November 2012. Samples were collected 

from every third “hit”, producing 31 samples from two transects. Figure 2.30 

shows the mussel size distribution within the bed while figure 2.31 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 

recruitment, 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 that the bed had benefitted from a recent recruitment of 

mussels that were believed to have drifted into the bed from nearby lays. These 

had helped slow the general decline of stocks found on this bed.  

Figure 2.30 Mussel size distribution on the Pandora mussel bed – November 2012 
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 Figure 2.31 Mussel size frequency on Pandora - November 2012 

The area of the bed was found to have increased from 6.9 hectares to 7.2 

hectares. Within this area the coverage was found to have increased from 29% to 

36%, and the mean density from 0.78 kg/0.1m2 to 1.08 kg/0.1m2. From these 

figures the total mussel biomass on the bed was calculated to have increased 

from 158 tonnes in 2011 to 279 tonnes. Of these, 260 tonnes were found to have 

attained a size of 45mm. 

2.3.12  Daseley’s 

 Area: 1.3 hectares 

 Coverage: 24% 

 Mean Density: 0.76 kg/0.1m2 

 Total Stock: 23 tonnes 

 Stock  45mm: 4 tonne 

The Daseley’s bed was surveyed on 19 November 2012. Samples were collected 

from every third “hit”, producing 14 samples from a single transect. Figures 2.32 

and 2.33 show the mussel size distribution within the bed and the mussel size 

frequency of the population taken from these samples. 
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Figure 2.32 Mussel size distribution on the Daseley’s mussel bed – November 

2012 

Figure 2.33 Mussel size frequency on Daseley’s - November 2012 

This small bed was established when clumps of seed settled in the bottom of a 

wide run in 2009. Between 2010 and 2011 some of the mussels in the bed 

washed northwards increasing the size of the bed but reducing the coverage of 
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mussels within it. The 2012 survey found the mussels that had washed 

northwards were gone, causing the area of the bed to decline from 2.6 hectares 

to 1.3 hectares. It did not appear that these mussels had washed back into the 

bed because the coverage had remained unchanged at 24%. Growth of the 

mussels helped the mean density increase from 0.68 kg/0.1m2 to 0.76 kg/0.1m2. 

From these figures the total biomass on this bed was calculated to be 23 tonnes, 

compared to 42 tonnes the previous year. five tonnes of these were found to 

have attained 45mm. 

2.3.13  Blackshore 

 Area: 23.2 hectares 

 Coverage: 30% 

 Mean Density: 1.21 kg/0.1m2 

 Total Stock: 852 tonnes 

 Stock  45mm: 150 tonnes 

The Blackshore bed was surveyed on 21 September 2012. Samples were 

collected from every fourth “hit”, producing 46 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. 

This is a recently settled bed, the presence of which was first noticed during the 

2010 spring cockle surveys. The 2011 survey found it had benefitted from a 

second settlement of spat which had helped the bed double in size. This bed was 

subsequently opened during the 2012 relaying fishery but didn’t appear to have 

attracted much effort. New recruitment and growth appeared to have 

compensated for and losses incurred by the fishery. The 2012 survey found the 

bed had increased in area from 22.1 hectares to 23.2 hectares. Within this area 

the coverage was found to have increased from 27% to 30%, but the mean 

density had declined from 1.28 kg/0.1m2 to 1.21 kg/0.1m2. From these figures 

the total biomass of mussels on this bed was calculated to be 852 tonnes, and 

increase on the 759 tonnes recorded following the 2011 survey. 150 tonnes of 

these were found to have attained 45mm. 
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Figure 2.34 Mussel size distribution on the Blackshore mussel bed – September 

2012 

Figure 2.35 Mussel size frequency on Blackshore - September 2012 
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2.3.14  Welland Bank 

 Area: 2.2 hectares 

 Coverage: 83% 

 Mean Density: 2.19 kg/0.1m2 

 Total Stock: 369 tonnes 

 Stock  45mm: 232 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 (see figure 2.36). Although it is only possible to hand work 

these stocks over twenty vessels have, in some years, exploited the mussels 

found there.  

Figure 2.36 Photograph of the River Welland at mid-water, showing the exposed 

banks 

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 growing along, and 

multiplying this figure by the distance which the mussels maintain this width. The 
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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 

along 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 – 

September 2012 

The Welland Bank survey was conducted on 19 September 2012. Samples were 

collected from every second “hit”, producing 35 samples from 18 sample stations. 

Figure 2.38 shows the mussel size frequency of the population taken from these 

samples. 

The 2012 survey found the area occupied by mussels had declined from 2.7 

hectares to 2.2 hectares. This is possibly a result of the survey being conducted 

on an 8.1m tide compared to an 8.4m tide the previous year. Within this band the 

coverage of mussels was found to have increased from 74% to 83% and the 

mean density from 2.11 kg/0.1m2 to 2.19 kg/0.1m2. From these figures the total 

biomass of mussels on this bed was calculated to be 369 tonnes. Although this is 
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a reduction from the 418 tonnes recorded the previous year, this may partially be 

due to some mussels remaining unexposed during the 2012 survey that had been 

included in the previous survey. 232 tonnes of these were found to have attained 

45mm. 

Figure 2.38 Mussel size frequency on Welland Bank – September 2012 
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Table 2.1 Summary of The Wash intertidal mussel stocks following the 2012 autumn mussel surveys 

 2012 2011 

BED AREA 

(ha) 

COVERAGE 

(%) 

DENSITY 

(kg/0.1m2) 

TOTAL 

STOCK 

(Tonnes) 

STOCK 

≥45MM 

(Tonnes) 

% ≥45MM Tonnes/

ha 

TOTAL STOCK 

(Tonnes) 

% CHANGE 

 

Mare Tail North 63.3 38 1.1 2644 613 23.2 41.8 1701 55.4 

Mare Tail South 29.8 27 0.76 615 37 6.0 20.6 716 -14.1 

Mare Tail East 5.5 29 0.64 102 43 42.2 18.5 44 131.8 

Shellridge 1.7 12 0.39 8 5 62.5 4.7 13 -38.5 

Toft 44.5 33 1.58 2234 1600 71.6 50.2 2106 6.1 

Roger 1.3 37 0.83 41 32 78.0 31.5 32 28.1 

Gat, West 34.5 30 0.52 539 203 37.7 15.6 1088 -50.5 

Gat, Mid 25.4 27 0.84 566 333 58.8 22.3 737 -23.2 

Gat, East 16.1 34 0.56 308 206 66.9 19.1 152 102.6 

Main End 5.2 29 0.58 88 75 85.2 16.9 36 144.4 

Holbeach 11.8 47 1.34 741 50 6.7 62.8 584 26.9 

Herring Hill 25.4 38 0.71 693 5 0.7 27.3 293 136.5 

Trial Bank 39.3 12 1.21 585 81 13.8 14.9 1352 -56.7 

Breast, West 17.5 32 1.03 585 51 8.7 33.4 282 107.4 

Breast, East 27.4 29 1.33 1066 99 9.3 38.9 815 30.8 

Scotsman's Sled, East 25.4 16 0.91 369 95 25.7 14.5 294 25.5 

Daseley's 1.3 24 0.76 23 4 17.4 17.7 42 -45.2 

Blackshore 23.2 30 1.21 852 150 17.6 36.7 759 12.3 

Pandora 7.2 36 1.08 279 260 93.2 38.8 158 76.6 

TOTAL 405.84   12338 3942 32.0 30.4 11204 10.1 

Welland Bank 2.2 83 2.19 369 232 62.9 264.2 418 -11.7 
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2.4 Discussion 

The 2012 surveys found the biomass of mussels on the intertidal beds had 

increased from 11,204 tonnes in 2011 to 12,228 tonnes. This increase was 

largely due to the growth of juvenile mussels that had settled on several of the 

beds during 2011. This growth can be seen in figure 2.39, which compares the 

size distributions of all of the mussels sampled during the 2011 and 2012 

surveys. This figure also highlights the relative difference in size between the 

2011 and 2012 recruitments, the settlement in 2011 being much better than in 

2012. Although the current population size structure indicates there should be 

some increase to the overall mussel biomass over the coming year, this is not 

expected to be as high as during the past year. 

Figure 2.39 Comparison of the mussel size frequencies across all of the intertidal 

beds between 2011 and 2012 

The increase in mussel biomass was particularly welcome as it meant the stocks 

had recovered sufficiently following their crash in 2010 to achieve the 

Conservation Objective target of 12,000 tonnes set for the site. Unfortunately, 

this recovery was not universal across all of the beds. While those beds that had 

benefitted from good recruitment in either 2010 or 2011 appeared rejuvenated 

and in good condition, those that had not benefitted from this recruitment 

appeared to be in poor condition. This was particularly noticeable on beds that 

had been dominated in the past with larger, older mussels. On some of these, 



Wash Mussel Stocks 

 

 

 

Eastern IFCA Research Report 2012 
50 

such as Pandora, Shellridge, East Mare Tail, Roger and Main End, where 

recruitment has been poor for several years, the beds now only support scattered 

mussel clumps amid old scars of dead shell. Without fresh recruitment soon, 

these beds are highly vulnerable to being lost. Of particular concern is the steep 

decline that has been seen on the Gat beds in recent years, in which the total 

biomass has fallen from 5,604 tonnes in 2009 to 1,413 tonnes. The reason for 

this continued decline is unclear but could mean that the problems responsible for 

the high mortalities in 2010 are potentially still on-going, albeit somewhat 

masked by new recruitment. Most of the losses appear to be from among the 

older/larger members of the population. This can be seen in figure 2.40, which 

shows the total and adult biomasses of mussels present on the intertidal beds 

since 2002, and how they compare with their Conservation Objective targets. 

Whereas the total mussel biomass has recovered sufficiently since 2010 to 

achieve the Conservation Objective target, the adult population has not 

recovered. Although the biomass of adult stocks was found to have increased 

from 3,664 tonnes in 2011 to 3,942 tonnes, they are still well below the 

Conservation Objective target of 7,000 tonnes. The high mortalities occurring 

among the adult populations could be partially due to some of the older mussels 

reaching the end of their natural lifespans, but the presence of the Mytilicola 

intestinalis parasite which was present in high numbers in 2010 should not be 

ruled out as being a contributing factor in this decline. 

Figure 2.40 Chart showing the annual stocks of mussels present on the intertidal 

beds in The Wash compared to their Conservation Objective targets. 
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In 2011 the total mussel biomass was estimated to be 11,204 tonnes. Although 

this was below the Conservation Objective target of 12,000 tonnes, it was 

anticipated that growth of the strong year-class seen in figure 2.39 would enable 

stocks to exceed the target by 2012. Because of this expectation, the Authority 

was able to open a dredge relaying fishery following the closure of the cockle 

fishery in 2012. In order to prevent disturbance to the remaining adult stocks, 

this fishery was limited to beds whose composition had a high proportion of 

juvenile mussels (North Mare Tail, Holbeach, Trial Bank, the Breast beds and 

Blackshore). During the course of this fishery a high proportion of the fishing 

effort was directed at the Trial Bank bed, which showed evidence of heavy fishery 

disturbance when subsequently surveyed. Numerous dredge tracks were present 

throughout the bed and in places large bare patches had developed. Although the 

fishery returns data indicated only 334 tonnes had been removed from this bed 

during the fishery, survey data indicated a reduction of 767 tonnes between 

surveys. In terms of mussel density, the stocks on this bed have declined from a 

mean density of 46.2 tonnes/hectare in 2011 to 14.9 tonnes/hectare. This 

reduction below the recommended minimum level of 25 tonnes/hectare means 

recovery may be slow as there is a danger that erosion may begin to occur faster 

than new recruitment. 
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2.5 Titchwell Marsh Mussel Bed 

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, marshland, 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 plant 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, a Special Area of 

Conservation, A Site of Special Scientific Interest and a Ramsar site. It is also a 

part of the North Norfolk Coast Area of Outstanding Natural Beauty and Biosphere 

Reserve.  

Figure 2.41 Satellite image showing location of Titchwell Marsh nature reserve 
and mussel bed, Google maps, 2012. 

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

mussels regularly settle. When local fishermen approached Eastern Sea Fisheries 

Joint Committee (ESFJC) in 2009 requesting permission to fish these mussels it 
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was initially unclear who would be responsible for managing a fishery within a 

nature reserve 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 the Joint Committee (and its successor, Eastern 

Inshore Fisheries and Conservation Authority) have conducted a number of stock 

assessment surveys on this bed.  

When surveying of the site initially began in September 2009, the mussel 

biomass was recorded at 420 tonnes, the highest recorded biomass to date. Since 

this time the mussel biomass and extent has shown a history of loss and 

subsequent recovery. In March 2010, all bar ten tonnes had been lost over the 

winter months recovering to 146 tonnes in September 2010 with a further loss in 

September 2011 to 45 tonnes (Jessop et al, 2011). 

2.5.2 Method 

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

on the 9 March and the 29 October 2012. 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 - March 2012 

 Area: 2.3 hectares 

 Coverage: 34% 

 Mean Density: 0.91 kg/0.1m2 

 Total Stock: 72 tonnes 

 Stock  45mm: 3 tonnes 

When previously surveyed in September 2011, the mussels had been present in 

three distinct patches with a total area of 1.48 hectares. The March survey found 

there had been a settlement to the east of these three patches, creating seven 

new small patches of mussels, all attached to outcroppings of peat. The total area 

of the bed was found to have increased to 2.34 hectares. Figure 2.5.2 shows the 
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extent of the beds at the time of the March survey compared with that in 

September 2011. 

Figure 2.42 Chart showing the spatial extent of the Titchwell mussel bed in March 
2012 compared to the extent recorded in September 2011 

During the March survey samples were collected from every fourth hit, producing 

22 samples from 278 “hit/miss” determinations. The bed as a whole was found to 

have an average coverage of 34% and a mean density of 0.91 kg/0.1m2. From 

these figures the total biomass of mussels was calculated to be 72 tonnes, three 

tonnes of which were found to have attained a size of 45mm length. 

For comparative purposes the sampling regime was broken down to allow discrete 

areas of the bed to be monitored individually (see figure 2.5.2 for these areas). In 

this sampling, Area five in the March survey covered the whole area sampled 

during the previous September’s survey. The results from these individual areas 

are recorded in table 2.2. 
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Table 2.2 Summary statistics describing the mussels found in each of the five 

patches shown in Figure  

Mussel 

Patch 

Area 

(ha) 

Coverage 

(%) 

Mussel 

Density 

(kg/m2) 

Mussel 

Biomass 

(Tonnes) 

Mussel 

≥45mm 

(Tonnes) 

1 0.3 33 11.4 12 1 

2 0.2 40 6.29 5 0 

3 0.2 54 8.37 10 1 

4 0.1 28 5.49 2 0 

5 1.5 30 9.43 42 1 

From this table it can be seen that the coverage of mussels varied from 28% in 

patch four to 54% in patch three. Patch four also had the lowest mean density, 

while patch one had the highest. The characteristics of the mussels in patch five 

appeared similar to when they had been surveyed the previous September. 

Although figure 2.43 shows the perimeter of the bed to have changed slightly, the 

overall area remained the same at 1.5 hectares. Within this area the coverage 

was found to have declined from 33% to 30%, while the mean density had 

increased from 0.89 kg/0.1m2 to 0.94 kg/0.1m2. Overall, the biomass of mussels 

in this area was found to be 42 tonnes compared to 43 tonnes the previous year. 

Figure 2.43 Population size frequency of mussels found at Titchwell in September 
2011 and March 2012. 
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Figure 2.5.5 shows the mussel size frequency taken from the samples collected 

during the September 2011 and March 2012 surveys. This shows there was a 

very similar size distribution between the two surveys, the population exhibiting a 

unimodal size range between 17-25mm in September and 17-28mm in March. 

This suggests that the population was dominated by a single year class cohort, 

most likely year-one mussels from a settlement that occurred in 2011. The 

presence of not only smaller but larger mussels in the samples suggests that 

there would have been a small population of mussels present in areas one to four 

at the time of the September but their low numbers had not warranted them 

being surveyed at the time. Although the peak of the population curve showed an 

increase in size had occurred between the two surveys, the mean size of the 

population was found to have decreased slightly from 21.7 mm in September to 

21.3 mm in March. This is thought to be due to the inclusion of a patch of smaller 

mussels present in Area three during the March survey that had not been 

included in the September survey. When the size frequencies at the individual 

sites were looked at in more detail using a single factor Anova and subsequent t-

test on the data, significant differences were found between the sizes of the 

mussels from Area three to the rest of the bed. Area three was found to support a 

higher proportion of 5-24 mm mussels than elsewhere on the bed. These size 

frequency distributions are displayed in figure 2.44. 

Figure 2.44 Mussel size distribution across the Titchwell bed – March 2012   
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2.5.3.2 Titchwell Marsh Mussel Survey - October 2012 

 Area: 3.5 hectares 

 Coverage: 53% 

 Mean Density: 1.03 kg/0.1m2 

 Total Stock: 194 tonnes 

 Stock  45mm: 4 tonnes 

The October 2012 survey found the bed had increased in area from 2.3 hectares 

in March to 3.5 hectares.  This was mainly due to mussels having settled on 

patches of bare peat that had separated some of the patches that had been 

present in March, uniting them into larger patches. These changes to the mussel 

distribution can be seen in figure 2.45. 

Figure 2.45 Chart showing the spatial extent of the Titchwell mussel bed in 

October 2012 compared to the extent recorded in March 2012 

During this survey samples were collected from every fourth hit, producing 28 

samples from 222 “hit” determinations. The average coverage over the whole bed 

was found to have increased from 34% in March to 53% and the mean density 

from 0.91 kg/0.1m2 to 1.03 kg/0.1m2. From these figures the total biomass of 



Wash Mussel Stocks 

 

 

 

Eastern IFCA Research Report 2012 
58 

mussels on the bed was found to have increased from 72 tonnes to 194 tonnes. 

Of these, four tonnes were found to have attained a size of 45mm length. 

Figure 2.46 Population size frequency of mussels found at Titchwell in March 2012 
and October 2012. 

Figure 2.46 compares the mussel size frequencies from the samples collected 

during the March 2012 and October 2012 surveys. Although both surveys show a 

peak size distribution between 16-27mm, the population in October shows a 

bimodal distribution, with a smaller second peak between 29-36mm. This, taken 

with the overall increase in biomass on the bed between surveys, indicates there 

had been a successful settlement on this bed between March and October. 

As had been the case in March, the sampling regime was broken down to allow 

discrete areas of the bed to be monitored individually (see figure 2.42 for these 

areas). The results from these individual areas are recorded in table 2.3. Because 

of changes to the distribution of mussels on the bed, the numbering of these 

sampling areas do not correlate with those used in March. Figure 2.47 shows the 

size distribution of the mussels in these various patches. 
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Table 2.3 Summary statistics describing the mussels found in each of the seven 

patches shown in figure 2.5.5. 

Mussel 

Patch 

Area 

(ha) 

Coverage 

(%) 

Mussel 

Density 

(kg/m2) 

Mussel 

Biomass 

(Tonnes) 

Mussel 

≥50mm 

(Tonnes) 

1 0.6 56 8.47 29 0 

2 0.3 50 8.72 12 0 

3 0.2 71 15.33 24 1 

4 0.4 58 9.74 21 0 

5 0.3 47 12.68 20 2 

6 1.5 51 8.6 63 0 

7 0.3 43 9.19 12 0 

 Figure 2.47 Mussel size distribution across the Titchwell bed – October 2012 
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2.5.4 Discussion 

An outcropping of exposed Neolithic peat on the lower shoreline of Titchwell 

Marsh provides a suitable habitat for the attachment of mussels. Results from 

past surveys and anecdotal evidence from fishermen suggest that this bed is 

ephemeral in nature, regularly attracting good settlements of seed that are 

subsequently washed away. The exposed location of the bed is believed to be the 

main reason for the ephemeral nature of this bed. While the exposed peat 

provides a firm substrate for mussels to embyss together, the accretion of soft, 

unstable ‘mussel mud’ between and beneath the mussels during the summer 

months renders the beds vulnerable to wave and storm action. Survey data 

suggests this occurred most recently between September 2009 and March 2010, 

when the mussels stocks on this bed declined from 420 tonnes to approximately 

four tonnes. Subsequent surveys have found the bed to be slowly growing once 

more with small settlements in 2010 and 2011 expanding the extent of the bed. 

As these settlements were only light, the accretion of “mussel mud” was only 

slight enabling the mussels to remain firmly attached to the peat. The October 

2012 survey highlighted there had been a more substantial settlement during the 

summer increasing the mussel stocks to levels that could prove to be unstable.  

Because of the ephemeral nature of this bed, few of the mussels attain the 

Minimum Landing Size of 50mm. As such, the bed is more valuable to the fishing 

industry as a seed resource than a source of marketable mussels. Rather than 

risk losing valuable resources, it is usually the Authority’s policy to open 

ephemeral beds to exploitation once they have been identified. However, being 

situated within a RSPB maintained nature reserve the location of the Titchwell bed 

is highly sensitive and there are concerns regarding the disturbance and 

competition that a commercial fishery could cause to the birds. Fishing activities 

could also cause irreversible damage to the relatively 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 would 

cause damage. The survey in October 2012 found the mussels were attached 

firmly to the peat, with very little pseudo-faeces present. Under such conditions, 

the Authority could not support a fishery on this bed. Due to their firm 

attachment, however, there is optimism that the mussels will survive the winter 

without being washed away. 
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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 Boston and King’s Lynn. Since 

2000 cockle landings into these two ports have been worth an average first-sale 

value of £1.04 million (fluctuating between £0.28 million in 2005 and £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 

enabled the fishing methods to change greatly over the past forty years. The 

efficiency of the hand-worked fishery was increased in the 1970s when the 

fishermen developed the technique of “blowing out”. Using this method the 

fishermen anchored their vessels to the seabed and manoeuvred in concentric 

circles as the tide ebbed. This was a controversial practice because the back-wash 

from their propellers not only washed cockles out of the ground into easy to 

harvest piles, but also left deep circular scours in the sediment that could take 

many months to recover. In 1986 hydraulic suction dredges were first allowed in 

The Wash for harvesting cockles. These proved highly efficient, quickly 

superseding “blowing-out” as the main method of fishing. Unfortunately, the 

management measures in place in the 1980s were insufficient to deal with the 

efficiency with which suction dredges could harvest cockles. Over-fished, the 

stocks rapidly declined creating a “boom and bust” fishery. The Wash Fishery 

Order 1992 was introduced in 1993 to strengthen the management of the 

shellfisheries in The Wash but cockle stocks remained low through most of the 

1990s. An annual Total Allowable Catch (TAC) quota for the cockle fishery was 

introduced in 1998 to limit exploitation. This, together with the subsequent 

evolution of other management measures, has helped to stabilise the fishery and 

facilitate a stock recovery through the 2000s. One consequence of limiting the 

annual quota has been to shorten the length of the dredge fishery, which some 

years is only open 4-6 weeks before the quota is exhausted. Although daily 

quotas have been halved to extend the fishery, since 2005 a growing number of 

fishermen have expressed a wish to return to hand-worked fisheries. With lower 

daily quotas and less efficient catch rates a hand-work fishery is able to operate 

for longer than a dredge fishery before the allocated TAC is exhausted. Because 

hand-work fisheries are only viable when cockle densities are relatively high they 

are generally unable to operate on beds that have already been fished by the 
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more efficient dredges. In recent years this has led to a situation in which 

dredging has either been limited to specific beds or has not been opened at all.  

To effectively manage a fishery using a TAC quota approach it is essential to have 

an accurate knowledge of stock levels. This data is also necessary for informing 

the Appropriate Assessments that must be undertaken before either type of 

fishery can be consented. The Authority, and its predecessor Eastern Sea 

Fisheries Joint Committee (ESFJC), have conducted annual surveys since 1993 to 

collect this information, a continuation of a survey programme MAFF/CEFAS had 

been conducting regularly since 1982. Prior to the 1980s, surveys had been 

conducted far less frequently, but showed stock levels ranged between 2,500 and 

28,000 tonnes in the 1920s and 1930s, and reached a historic peak of 54,000 

tonnes in 1967. Caution should be applied when comparing data from these early 

surveys with more recent ones as the spatial extent of the surveys has gradually 

increased over the years. While recent surveys cover most of the intertidal 

sandbanks in The Wash, early surveys only included what were considered to be 

‘productive’ beds. Additionally, cockle stocks that are present in densities as low 

as 10 cockles/m2 are now included in stock estimations whereas early surveys 

only included cockles that were present in densities of at least 100 cockles/m2. As 

such the early surveys would have provided an underestimation of the total stock 

levels when compared with recent surveys. 

This report provides details of the 2012 spring and autumn Wash cockle surveys. 

Although there is no Minimum Landing Size (MLS) applied to cockles in The Wash, 

surveys conducted by ESFJC and the Authority have traditionally divided the 

stocks into cockles that are 14mm width and over and those that are under 

14mm width. Although these groups are frequently referred to as “adult” and 

“juvenile” stocks, these definitions are not strictly accurate as cockle size is 

influenced by a number of factors in addition to age (for example some cockles on 

the higher sands may take over five years to achieve a width of 14mm). These 

size categories 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. 

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. In 2008, however, the stocks began to suffer unusually high 

mortality rates, a condition that persists to this day. The cause of the mortalities 



Wash Cockle Stocks 

 

 

 

Eastern IFCA Research Report 2012 
64 

is yet to be confirmed, but is thought to be associated with three species of 

Haplosporidian protozoa that have been found in cockle samples sent to CEFAS 

for analysis. As a consequence of these losses, the cockle stocks in The Wash 

have gone from their second highest recorded biomass to a situation where it has 

been difficult for the industry to find patches of adult cockles dense enough to 

fish. Because most of the affected cockles have been observed to die during the 

summer months they are of no benefit to the over-wintering oystercatcher and 

wader populations that the site has been designated for. In order to reduce the 

potential wastage of cockles that would otherwise die, the Authority introduced 

contingency management measures in 2012 that would allow cockle stocks on 

affected beds to be harvested beyond their allocated TAC should mortality rates 

exceed trigger levels. This involved using past observations to predict which beds 

would be most prone to suffer high mortality rates and then monitoring the 

mortality rates in those areas (see section 3.6). 

As a result of the transition from Sea Fishery Committees to IFCAs in 2011, 

Eastern IFCA gained a seven mile stretch of coast in northern Lincolnshire that 

had formally been managed by NESFC. Within this stretch of coast is a small 

cockle bed at Horseshoe Point that had traditionally supported a handwork fishery 

until being closed in 2004. Surveys conducted in 2011 indicated the stocks on this 

bed had suffered similar mortalities to those in The Wash and those remaining 

were too sparse to warrant a fishery. In addition to a high-resolution survey being 

conducted at Horseshoe Point in January, a broad-scale survey of the surrounding 

Haile Sand was conducted in October (see section 3.6). 

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 higher 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 

period is usually between midnight and 03:00hrs, 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 
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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. Figure 3.1 shows the survey stations that were sampled during the 2012 

spring surveys.  

Figure 3.1 Chart showing the positions of the sample stations surveyed during the 

2012 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. 

Samples are collected at high water using either a 0.1m2 Day grab deployed from 

the research vessel, Three Counties, or a 0.1m2 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 

present 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 3.2). 

  



Wash Cockle Stocks 

 

 

 

Eastern IFCA Research Report 2012 
66 

 

Figure 3.2 Example of the survey summary sheets used to record additional 

environmental data collected during cockle surveys 

Station – Record the station number of the sample 

Sed – Record the sediment number using the following criteria: 

1. Sand (clean sand) 

2. Silty Sand (mainly sand, but contains some finer material) 

3. Sandy Silt (mainly fine silt but contains some coarser sand grains) 

4. Silt (Fine silty mud, generally fairly sloppy to walk on) 

5. Clay with a thin top veneer of Sand (The clay sediments are more compact 

and solid than silt). 

6. Clay with a thin top veneer of Silt (The clay sediments are more compact 

and solid than silt). 

7. Clay (The clay sediments are more compact and solid than silt). 

Cockle – Record the approximate number of cockles present in each sample 

A1, A2 and A3 – 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 

SAND   

DATE   

STATION SED COCKLE A1 A2 A3 LAN MAC 

1        

2        

3        

4        

5        

6        

7        

etc        
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casts are disturbed in a Day grab sample and cannot be identified, these three 

columns are not filled in during Day grab surveys. 

Lan – 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 presence or 

absence of Lanice tubes is recorded as Y/N. 

Mac – Record the number of Macoma present in the sample. 

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 are 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  

3. Those smaller 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 year’s 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 can be interpolated. The 

minimum density used to determine the extent of the coverage on the bed is 10 

cockles/m2. 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 having 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 
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distribution of Lanice conchilega and Macoma balthica using Vertical mapper 

software with a Nearest Neighbour interpolation methodology. 

3.3 Spring Survey Results 

Wash Fishery Order Entitlement holders were consulted prior to the spring 

surveys being conducted, in order to determine when they would prefer the 2012 

cockle fishery to open. The results of the consultation found that 25 entitlement 

holders (representing 27 entitlements) expressed a preference for an early 

May/June opening, whereas four entitlement holders (representing 24 

entitlements) preferred a late August-September opening. In light of these 

responses the Authority conducted the spring surveys between 20 March and 24 

April 2012, allowing sufficient time for the data to be analysed and an Appropriate 

Assessment to be conducted ready for a June opening.  The timing of these 

surveys is consistent with the majority of Eastern IFCA’s and ESFJC’s previous 

spring cockle surveys.  

During the course of the surveys, 1,382 stations from a total of 22 sands were 

sampled.  Of these 1,241 were collected over high water periods using a Day grab 

and the remaining 141 were collected at low water using a quadrat. Following 

analysis of the survey data, the cockle stocks were estimated to be: 

Total Adult Stock (≥14mm width)  7,107 tonnes 

Total Juvenile Stock (<14mm width)        14,001 tonnes 

Total Stock (all sizes)            21,108 tonnes 

Although the atypical mortality that had badly affected the cockle populations 

since 2008 continued through 2011, the above figures represent a significant 

recovery from the total stock of 10,000 tonnes recorded following the 2011 

surveys.  This increase in biomass was mainly due the growth of cockles from a 

strong 2010 year-class cohort that had greatly exceeded the losses resulting from 

fishery and natural mortality. As these cockles were only two years old and many 

of the older cockles had died as a result of the atypical mortality, the stocks were 

found to be dominated by small cockles that were less than 14mm width at the 

time of the survey. The surveys did identify some patches of larger cockles ≥14m 

width that were present in fishable densities.  These were mainly pockets of older 
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cockles that had survived on the Breast, Thief, Whiting Shoal and Mare Tail sands 

or patches of fast-growing 2010 year-class cockles on Wrangle.   

The following sections describe the cockle stocks found on each of the beds. 

3.3.1 Boston Main 

Boston Main includes 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 these regions 

and the edges of the green marsh. The cockles on these beds suffered high 

mortality rates between 2008 and 2010, causing stocks to decline from a total 

biomass of 14,979 tonnes in 2007 to 1,083 tonnes in 2010. Following this decline 

the Butterwick and Wrangle beds benefited from a good settlement of spat during 

2010, the growth of which facilitated a recovery to 6,877 tonnes. Figures 3.3 and 

3.4 show the distribution of the cockle stocks ≥14mm width and the stocks 

<14mm width on the Boston Main beds. 

Figure 3.3 Chart showing the distribution of cockles ≥14mm width on Boston Main 

when surveyed during the spring 2012 surveys. 
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Figure 3.4 Chart showing the distribution of cockles <14mm width on Boston Main 
when surveyed during the spring 2012 surveys. 

3.3.1.1 Butterwick Low  

Surveys were conducted at Butterwick Low on 19 April 2012. 82 stations were 

sampled during the course of these surveys, 65 at high water using a Day grab 

and the 17 on foot using a quadrat.  

When surveyed in 2011 this sand had supported a population of 2009 year-class 

cockles, some of which had attained 14mm width, but the bed was dominated by 

dense patches of small (≤5mm width) cockles from the 2010 year-class cohort. 

The 2012 survey found there were fewer 2009 year-class cockles than the 

previous year, but that the 2010 year-class cockles had grown well. Some of 

these had attained a size of 14mm width but the majority were still in the 10-

13mm size range. The bed was also found to support a population of 2011 year-

class juveniles that were predominantly between 5-9mm width. Figure 3.5 shows 

the population size and age structure at Butterwick at the time of the 2012 

survey. 

Within the traditional survey area growth of cockles from the 2010 year-class 

cohort meant the area supporting cockles ≥14mm width had increased from nine 

stations covering an area of 66 hectares reported in 2011 to 12 stations covering 
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an area of 110 hectares. Within the extended zone, where the stations were 

higher, fewer of the 2010 cohort had attained 14mm width. Failing to compensate 

for mortality among the 2009 cohort, the coverage of cockles ≥14mm in this site 

had decreased from 15 samples, covering 169 hectares to seven samples, 

covering 148 hectares. Combined, the overall coverage of cockles ≥14mm at 

Butterwick had increased from 235 hectares in 2011 to 258 hectares. 

During this period the mean density of ≥14mm width cockles within the 

traditionally surveyed area was found to have improved from 25.56 cockles/m2 

(range 10 – 110/m2) to 106.67 cockles/m2 (range 10 – 750/m2), while their mean 

biomass had increased from 1.02 tonnes/hectare to 4.26 tonnes/hectare. Losses 

among the 2009 cohort meant the density of ≥14mm width cockles had declined 

from 37.33 cockles/m2 (range 10 – 220/m2) to 20.00 cockles/m2 (range 10 – 

30/m2) and the mean biomass from 1.47 tonnes/hectare to 0.99 tonnes/hectare. 

From these figures the biomass of ≥14mm width cockles within the traditionally 

surveyed area was calculated to have increased from 67 tonnes in 2011 to 470 

tonnes. Although there had been a decline within the extended zone from 248 

tonnes to 146 tonnes, overall the stock of ≥14mm width cockles within 

Butterwick had increased from 315 tonnes to 616 tonnes. 

Figure 3.5 Cockle size and age frequencies on Butterwick at the time of the spring 
2012 surveys 

Smaller cockles (<14mm width) were found to be present at 17 stations within 

the traditionally surveyed region, covering an area of 159 hectares and at a 
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further 14 stations in the extended region, covering 247 hectares. Together, 

these represented an increase of 111 hectares compared to the previous year. 

Good survival of the 2010 year-class cohort and new recruitment in 2011 meant 

the mean density of these smaller cockles within the traditionally surveyed area 

had increased from 365.8 cockles/m2 (range 10 – 3,330/m2) to 561.8 cockles/m2 

(range 10 – 2,580/m2). As the average size of these cockles was significantly 

larger than in 2011, the mean biomass had increased from 1.41 tonnes/hectare 

to 5.96 tonnes/hectare. Within the extended zone the mean density was found to 

have increased from 404.4 cockles/m2 (range 10 – 2,540/m2) to 516.4 

cockles/m2 (range 10 – 2,140/m2) while the mean biomass had increased from 

1.46 tonnes/hectare to 4.33 tonnes/hectare. These changes meant the biomass 

of small cockles in the traditional area had increased from 147 tonnes in 2011 to 

951 tonnes and from 278 tonnes in the extended area to 1,070 tonnes. Of these 

smaller cockles, 161 tonnes in the traditional site and 215 tonnes in the extended 

zone were found to be from the 2011 cohort. 

The total stock of cockles in Butterwick was calculated to be 2,637 tonnes 

compared to 740 tonnes the previous year. 

3.3.1.2 Wrangle Sand  

123 stations on Wrangle were sampled during the spring surveys, covering an 

area that extended as far as the green marsh. These surveys were conducted on 

20 and 23 April 2012. 83 stations were sampled using a Day grab over high water 

and 40 on foot at low water. 

Although the stocks on Wrangle had suffered particularly high mortalities between 

2008 and 2010, there had been a good settlement of spat in 2010. The 2012 

survey found these had grown well, with approximately a third of the population 

having attained 14mm width. Figure 3.6 shows the size distribution of these 

cockles at the time of the survey. The growth of these cockles meant the area 

supporting ≥14mm width stocks had increased within the traditionally surveyed 

area from 13 stations, covering 155 hectares, to 48 stations, covering 520 

hectares. In the extended zone, where three stations were found to contain 

cockles of this size, the coverage had increased from 27 hectares to 74 hectares. 

The mean density of these larger cockles within the traditionally surveyed area 

was found to have increased from 13.85 cockles/m2 (range 10 – 30/m2) to 73.75 
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cockles/m2 (range 10 – 790/m2). This had helped the mean biomass to increase 

from 0.96 tonnes/hectare to 3.53 tonnes/hectare. In the extended zone the mean 

density was found to have increased from 10.00 cockles/m2 (range 10 – 10/m2) 

to 23.33 cockles/m2 (range 10 – 50/m2), while the mean biomass had increased 

from 0.57 tonnes/hectare to 0.73 tonnes/hectare. From these figures the 

traditionally surveyed area was calculated to support 1,833 tonnes of ≥14mm 

width cockles compared to 150 tonnes in 2011. During the same period the 

stocks within the extended zone were calculated to have increased from 15 

tonnes to 54 tonnes. 

Figure 3.6 Cockle size and age frequencies on Wrangle at the time of the spring 
2012 surveys 

Within the traditionally surveyed area cockles <14mm width were found to be 

present at 36 stations covering an area of 388 hectares. This was a slight 

improvement on the previous year when 33 stations covering 330 hectares 

supported these smaller cockles. Within the extended zone six stations, covering 

100 hectares, were found to support small cockles compared to seven stations 

covering 156 hectares in 2011. 

The mean density of these smaller cockles within the traditional area was found 

to be 185.0 cockles/m2 (range 10 – 3,860/m2) compared to 430.3 cockles/m2 

(range 10 – 10,480/m2) in 2011. During the same period the mean biomass of 

these stocks had increased from 1.24 tonnes/hectare to 3.71 tonnes/hectare. 

From these figures the biomass of cockles <14mm width in this area was 

calculated to be 1,438 tonnes compared to 408 tonnes the previous year. Within 
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the extended zone the mean density of smaller cockles was found to be 21.67 

cockles/m2 (range 10 - 50/m2), a slight increase on the 14.29 cockles/m2 (range 

10 - 20/m2) reported the previous year. The mean biomass of these cockles had 

increased from 0.20 tonnes/hectare to 0.34 tonnes/hectare. From these figures 

the stock of smaller cockles in the extended zone was calculated to be 34 tonnes, 

slightly higher than the 30 tonnes recorded the previous year.  

The total cockle biomass within Wrangle was found to be 3,359 tonnes, the 

majority of which were present within the traditionally surveyed area. Although 

this is a good recovery following the high mortalities that had occurred on this 

bed, the total biomass is still less than half of the 8,277 tonnes recorded on this 

bed in 2007. Nevertheless, the high densities that some of these cockles are 

present in leave them vulnerable to “ridging-out” as they grow. Comparison of 

the current stock composition on this sand and analysis of past trends in atypical 

mortality indicated this bed would be highly susceptible to mortalities during 

2012. 

3.3.1.3 Friskney  

181 survey stations were sampled in Friskney during the spring surveys, 

extending to the edge of the green marsh and north-east into the Swatchway. 

Following an initial foot survey on 4 April 2012, in which 52 stations were 

surveyed using a quadrat at low water, a further 129 stations were surveyed at 

high water with a Day grab on 5, 19 and 20 April 2012. 

Following high mortalities on this bed between 2008 and 2010, the stocks had 

benefitted from a settlement of spat in 2010, but not to the same extent as had 

occurred at Butterwick and Wrangle. The 2012 survey found that the majority of 

the 2010 cohort had attained a size of 14mm width and that there had also been 

another settlement during 2011. Figure 3.7 shows the size distribution of these 

cockles. 
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Figure 3.7 Cockle size and age frequencies on Friskney at the time of the spring 
2012 surveys 

28 stations covering 301 hectares in the area traditionally surveyed and 19 

stations covering 279 hectares in the extended zone were found to support 

cockles ≥14mm. These are improvements to the 64 hectares and 81 hectares 

recorded following the 2011 surveys. Within the area traditionally surveyed the 

mean density of these larger cockles was found to be 21.79 cockles/m2 (range 10 

- 70/m2), compared to 14.29 cockles/m2 (range 10 - 40/m2) the previous year. 

The mean biomass was also found to have increased during this period from 0.97 

tonnes/hectare to 1.53 tonnes/hectare. From these figures the biomass of 

≥14mm width cockles in this area was calculated to have increased from 63 

tonnes to 460 tonnes. Within the extended zone the mean density was found to 

have increased from 12.50 cockles/m2 (range 10 - 20/m2) to 17.37 cockles/m2 

(range 10 - 40/m2) and the mean biomass from 0.65 tonnes/hectare to 0.99 

tonnes/hectare. From these figures the biomass of ≥14mm width cockles in the 

extended zone was calculated to be 277 tonnes compared to 53 tonnes in 2011. 

Cockles <14mm width, mainly from the 2011 cohort, were found to be present at 

25 stations covering 225 hectares in the traditionally surveyed area, a reduction 

from the 40 stations covering 376 hectares recorded the previous year. These 

small cockles had a mean density of 22.80 cockles/m2 (range 10 - 80/m2) and a 

mean biomass of 0.64 tonnes/hectare. Both of these figures are smaller than 

those of 38.75 cockles/m2 (range 10 - 120/m2) and 0.64 tonnes/hectare recorded 
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in 2011. From these figures the biomass of small cockles in this area was 

calculated to be 91 tonnes, a reduction from the 240 tonnes recorded the 

previous year. This decline is mainly due to the 2010 year-class cockles that had 

dominated this site in 2011 having grown above 14mm width during the year. 

Fewer small cockles were also present in the extended zone. The coverage 

supporting these stocks had declined from 34 stations covering 499 hectares to 

14 stations covering 230 hectares. Within this area the mean density had 

decreased from 24.71 cockles/m2 (range 10 - 80/m2) to 14.29 cockles/m2 (range 

10 - 40/m2) and the mean biomass from 0.41 tonnes/hectare to 0.23 

tonnes/hectare. From these figures the stock of smaller cockles within the 

extended zone was calculated to be 53 tonnes compared to 203 tonnes in 2011. 

Friskney was found to support a total cockle stock of 881 tonnes. Although this is 

an improvement on the 559 tonnes present the previous year, it is still less than 

a quarter of the 3,676 tonnes present there in 2008 prior to the mortalities 

occurring. Over a large bed like Friskney this represents a sparse coverage 

unlikely to support a fishery. 

3.3.2 Herring Hill  

The Herring Hill survey was conducted on 10 April 2012, during which 45 stations 

were sampled at high water using a Day grab. This is fewer samples than usual 

for this site, but the size of the tide was insufficient to enable the higher stations 

along the western edge of the sand to be sampled. Figures 3.8 and 3.9 show the 

distribution of adult and juvenile cockles found at the time of this survey, while 

figure 3.10 shows the population size frequency. 

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. The 

stocks on this bed had suffered lower mortality rates between 2008 and 2010 

than most of the other beds in The Wash, possibly as a result of them taking 

longer to attain what appears to be a critical size at which mortalities begin 

occurring, but during 2010 and 2011 atypical mortalities did occur. 

24 stations covering 189 hectares were found to support cockles ≥14mm width, a 

reduction from the 29 stations covering 262 hectares recorded in 2011. Within 

this area the mean density of these cockles was found to have declined from 
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47.59 cockles/m2 (range 10 – 560/m2) to 19.58 cockles/m2 (range 10 – 70/m2) 

and the mean biomass from 1.88 tonnes/hectare to 0.82 tonnes/hectare. From 

these figures the stock of cockles on this sand that had attained 14mm width was 

calculated to be 154 tonnes, compared to 493 tonnes the previous year. 

Cockles smaller than 14mm width were found at 36 stations covering 333 

hectares, a reduction to the 42 stations covering 357 hectares reported the 

previous year. Within this area the mean density of cockles <14mm width was 

found to be 275.6 cockles/m2 (range 10 – 4,210/m2) compared to 189.3 

cockles/m2 (range 10 – 1,190/m2) in 2011. Although the mean density had 

increased, these juveniles were smaller than the previous year so the mean 

biomass had declined slightly from 1.81 tonnes/hectare to 1.75 tonnes/hectare. 

From these figures the biomass of cockles <14mm width was calculated to be 584 

tonnes, a reduction from the 646 tonnes recorded the previous year. 

The total cockle biomass on Herring Hill was calculated to be 738 tonnes 

compared to 1,139 tonnes in 2011. 

Figure 3.8 Chart showing the distribution of cockles ≥14mm width on Herring Hill 
when surveyed during the spring 2012 surveys. 
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Figure 3.9 Chart showing the distribution of cockles <14mm width on Herring Hill 
when surveyed during the spring 2012 surveys. 

Figure 3.10 Cockle size and age frequencies on Herring Hill at the time of the 
spring 2012 surveys 
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3.3.3 Black Buoy Sand 

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 discovery of a dense bed of cockles on 

the northern part of Black Buoy Sand, 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.  

A survey was conducted on this bed on 11 April 2012, during which 36 stations 

were sampled over high water using a Day grab. Although the cockle bed that 

had been found on the Dills in 2009 had been fished away by 2010, there had 

been a subsequent settlement of spat on this bed in the summer of 2011. The 

recent survey found these juvenile cockles had survived their first winter and 

were still present in high densities. Figures 3.11 and 3.12 show the distribution of 

adult and juvenile cockles found at the time of this survey, while figure 3.13 

shows the population size frequency. 

Figure 3.11 Chart showing the distribution of cockles ≥14mm width on Black 
Buoy Sand when surveyed during the spring 2012 surveys. 
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Figure 3.12 Chart showing the distribution of cockles <14mm width on Black 
Buoy Sand when surveyed during the spring 2012 surveys. 

seven of the survey stations, covering 59 hectares, were found to support cockles 

≥14mm width. This was a reduction in area from the 96 hectares recorded the 

previous year. Within this area their mean density was found to be 14.29 

cockles/m2 (range 10 – 30/m2), a reduction from the 26.36 cockles/m2 (range 10 

– 80/m2) in 2011. During this period the mean biomass had also declined from 

1.43 tonnes/hectare to 0.93 tonnes/hectare. From these figures the biomass of 

“adult” cockles on this bed was calculated to be 55 tonnes, a reduction from the  

137 tonnes recorded in 2011. 

The settlement during 2011 meant the coverage of cockles <14mm width had 

increased from seven stations covering an area of 53 hectares in 2011 to 16 

stations covering 148 hectares. The mean density had also increased from 611.4 

cockles/m2 (range 10 – 3,490/m2) to 1,255 cockles/m2 (range 10 – 6,730/m2) 

and the mean biomass from 1.97 tonnes/hectare to 3.57 tonnes/hectare. From 

these figures the biomass of juvenile cockles on this bed was calculated to be 528 

tonnes, an improvement on the 105 tonnes recorded the previous year. 
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Figure 3.13 Cockle size and age frequencies on Black Buoy Sand at the time of 
the spring 2012 surveys 

3.3.4 Mare Tail 

Mare Tail was surveyed on 6 and 7 April 2012, during which 70 stations were 

sampled using a Day grab over the high water periods. 

The survey conducted in 2011 had found there had been a good settlement of 

2010 spat on this bed, but that a high proportion of the older cockles had died 

since the 2010 survey. The 2012 survey found there had been further mortality 

among the older cockles but the juveniles had survived well. Figures 3.14 and 

3.15 show the distribution of adult and juvenile cockles found at the time of this 

survey, while figure 3.16 shows the population size frequency. 

The area supporting cockles ≥14mm width was found to have declined since the 

previous survey from 28 stations covering 262 hectares, to 24 stations covering 

242 hectares. Within this area the mean density was also found to have declined 

from 61.07 cockles/m2 (range 10 – 380/m2) to 36.25 cockles/m2 (range 10 – 

170/m2) and the mean biomass from 2.88 tonnes/hectare to 1.88 

tonnes/hectare. From these figures the biomass of cockles ≥14mm width on this 

bed was calculated to be 465 tonnes, a reduction from the 753 tonnes recorded in 

2011. 
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Juvenile cockles were found to be present at 35 of the stations covering an area 

of 360 hectares. This was a slight increase on the 348 hectares recorded in 2011. 

Within this area the mean density was found to have declined from 945.68 

cockles/m2 (range 10 – 4,320/m2) to 468.57 cockles/m2 (range 10 – 2,600/m2), 

but their growth had enabled the mean biomass to increase from 2.35 

tonnes/hectare to 6.03 tonnes/hectare. From these figures the biomass of 

juvenile cockles on this bed was calculated to be 2,172 tonnes, a good 

improvement on the 819 tonnes recorded the previous year. 

The total cockle stock on Mare Tail was calculated to be 2,628 tonnes which was 

an improvement on the 1,572 tonnes present in 2011. 

 

Figure 3.14 Chart showing the distribution of cockles ≥14mm width on Mare Tail 
when surveyed during the spring 2011 surveys. 
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 Figure 3.15 Chart showing the distribution of cockles <14mm width on Mare Tail 

when surveyed during the spring 2011 surveys. 

Figure 3.16 Cockle size and age frequencies on Mare Tail at the time of the spring 
2012 survey 
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3.3.5 Holbeach Range  

The surveys at Holbeach Range were conducted on 21, 22 and 24 March and 6 

April 2012. During this period 166 stations were sampled over high water periods 

using a Day grab, while a further 15 stations close to the bombing targets were 

sampled on foot at low water. When surveyed in 2011 high mortalities were found 

to have occurred among the populations of larger cockles. There had been some 

localised settlement of spat during the year, but these were insufficient to 

compensate for the cockles that had been lost. The 2012 survey found there had 

been a much more widespread recruitment than the previous year, but there had 

also been further losses from the adult population. Figures 3.17 and 3.18 show 

the distribution of adult and juvenile cockles found at the time of this survey, 

while figure 3.19 shows the population size frequency. 

Loss of adult cockles during the preceding year meant the coverage of cockles 

≥14mm had declined from 50 stations covering 448 hectares in 2011 to 44 

stations covering 404 hectares. Some smaller cockles had recruited into this 

population during the year, helping the mean density to improve slightly from 

18.40 cockles/m2 (range 10 – 60/m2) to 19.55 cockles/m2 (range 10 – 200/m2), 

but because these cockles were smaller than the ones that had died the mean 

biomass had declined from 1.07 tonnes/hectare to 0.94 tonnes/hectare. From 

these figures the biomass of cockles ≥14mm in this bed was calculated to be 378 

tonnes, a reduction from the 480 tonnes reported in 2011. The settlement during 

2011 meant the coverage of juvenile cockles had increased from 39 stations 

covering 333 hectares to 74 stations covering 664 hectares. Within this area the 

mean density of these small cockles was found to have increased from 73.59 

cockles/m2 (range 10 – 800/m2) to 1,057 cockles/m2 (range 10 – 16,370/m2) 

and the mean biomass from 0.32 tonnes/hectare to 2.93 tonnes/hectare. This 

equated to a biomass of 1,943 tonnes, compared to 108 tonnes in 2011. The total 

cockle stock on this bed was calculated to be 2,321 tonnes, a good recovery from 

the 588 tonnes present the previous year. 
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Figure 3.17 Chart showing the distribution of cockles ≥14mm width on Holbeach 
when surveyed during the spring 2012 surveys. 

Figure 3.18 Chart showing the distribution of cockles <14mm width on Holbeach 

when surveyed during the spring 2012 surveys. 
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Figure 3.19 Cockle size and age frequencies on Holbeach at the time of the spring 

2011 surveys 

3.3.6 Roger/Toft  

This sand was surveyed on 23 and 24 March 2012, during which 81 stations were 

sampled over high water using a Day grab. High mortalities during 2010 had 

reduced this bed to a sparse coverage of surviving cockles. The 2012 spring 

survey found there had been no further recruitment to facilitate a recovery, the 

remaining population being composed of low numbers of cockles from several 

year classes. Figures 3.20 and 3.21 show the distribution of adult and juvenile 

cockles found at the time of this survey, while figure 3.22 shows the population 

size frequency. 

Further losses meant the coverage of cockles ≥14mm width had declined from 

nine stations covering an area of 98 hectares, to five stations covering an area of 

57 hectares. Within this area the mean density was found to be 14.00 cockles/m2 

(range 10 – 30/m2) which was slightly higher than the 12.22 cockles/m2 (range 

10 – 30/m2) recorded the previous year. At 1.47 tonnes/hectare, the mean 

biomass had also increased slightly. From these figures the biomass of adult 

cockles on the Roger Sand was calculated to be 84 tonnes compared to 118 

tonnes the previous year. 
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three stations covering 36 hectares were found to support cockles <14mm width. 

Within this area the mean density was found to be 20.00 cockles/m2 (range 10 – 

40/m2) and the mean biomass 0.25 tonnes/hectare. Although these figures are all 

improvements to the previous year, they still only equate to a biomass of 9 

tonnes. 

The total stock on this bed was calculated to be 93 tonnes. 

Figure 3.20 Chart showing the distribution of cockles ≥14mm width on the 

Roger/Toft when surveyed during the spring 2012 surveys. 
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Figure 3.21 Chart showing the distribution of cockle <14mm width on the 
Roger/Toft when surveyed during the spring 2012 surveys. 

 

Figure 3.22 Cockle size and age frequencies on Roger/Toft at the time of spring 
2012 surveys 
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In August members of the industry highlighted to the Authority there was a dense 

patch of cockles present on this sand that they wished to fish. Situated just 

outside of the area surveyed in spring, a survey was subsequently conducted on 

this patch on 5 September 2012. The survey found these cockles were located in 

a narrow strip in and along the edges of a shallow run. Although this patch was 

surrounded by an area that supported dense populations of 2012 spat, the patch 

itself contained relatively few juveniles and was dominated by cockles from the 

2010 year-class. There was evidence that high mortalities had occurred within 

this patch shortly before the survey, but few moribund cockles were present at 

that time. Figure 3.23 shows the distribution of these cockles on the bed while 

figure 3.24 shows the cockle size frequency. 

The area of the patch was estimated to cover 5.5 hectares. Within this area the 

mean density was found to be 1,012.9 cockles/m2 (range 120 – 2,580/m2) and 

the mean biomass 57.6 tonnes/hectare. From these figures the biomass of 

cockles within this patch was calculated to be 317 tonnes. 

Figure 3.23 Chart showing the distribution of cockle ≥14mm width on the East 

Roger when surveyed on 5 September  2012. 
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Figure 3.24 Cockle size and age frequencies on the East Roger at the time of the 

September 2012 survey 

3.3.7 Gat Sand  

The Gat sand was surveyed on 21 March 2012, during which 65 stations were 

sampled over high water using a Day grab. Following high mortalities on this bed 

in 2008 and 2009, there have been few cockles on this bed. The 2012 survey, in 

which only four cockles were found, found no evidence of recovery or any recent 

spatfalls. Figure 3.25 shows the distribution of the cockles that were found during 

this survey. 
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Figure 3.25 Chart showing the distribution of cockle ≥14mm width on the Gat 
Sand when surveyed during the spring 2012 surveys. 

3.3.8 Long Sand 

The Long Sand rarely attracts successful settlements of cockle spat, but did 

support a successful fishery in the late 1970s. As a consequence the bed has only 

been surveyed sporadically since. A survey was conducted this year on 23 April 

2012, during which 94 stations were sampled using a Day grab. No cockles were 

found in any of the samples. 

3.3.9 Inner Westmark Knock  

Inner Westmark Knock was surveyed on 18 April 2012, during which 38 stations 

were sampled using a Day grab at high water. The 2011 spring survey had found 

the stocks on this bed were dominated with juvenile cockles from the 2010 year-

class. Although these had only been 5-6mm width at the time of that survey, a 

subsequent survey in November 2011 had found them to have grown to 8-13mm 

width. The 2012 survey found these cockles had only grown slightly since 

November. There had been some recruitment during 2011, but the bed was still 

dominated by 2010 year-class cockles. Figure 3.26 shows the population size 

frequency of these cockles at the time of the survey, while figures 3.27 and 3.28  
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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 spring 2012 surveys 

As a small proportion of the 2010 year-class cockles had recruited into the 

population of cockles ≥14mm width, the coverage of this population was found to 

have increased from ten stations covering 144 hectares in 2011 to 13 stations 

covering 186 hectares. Within this area the mean density had also increased from 

50.00 cockles/m2 (range 10 – 140/m2) to 63.84 cockles/m2 (range 10 – 330/m2). 

Although the mean density had increased, the 2010 year-class cockles that had 

recruited into this population were smaller than some of the older cockles that 

had died during the year. As a consequence the mean biomass of this population 

was found to have declined from 2.75 tonnes/hectare to 2.45 tonnes/hectare. 

From these figures the biomass of adult cockles on this sand was calculated to be 

455 tonnes compared to 396 in 2011. 

Cockles <14mm width were found to be present at 19 stations covering 260 

hectares, an improvement to the 17 stations covering 208 hectares recorded the 

previous year. Within this area the mean density was found to have declined from 

865.9 cockles/m2 (range 10 – 4,020/m2) to 657.9 cockles/m2 (range 10 – 

2,580/m2). As these cockles were significantly larger than when surveyed the 

previous spring, their mean biomass was found to have increased from 1.80 
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tonnes/hectare to 9.28 tonnes/hectare. This figure is lower than the 13.50 

tonnes/hectare recorded in November 2011, however, indicating over-winter 

mortality had not been compensated by growth. From these figures the biomass 

of cockles <14mm width on this sand was calculated to be 2,412 tonnes. 

Although this is a good increase on the 374 tonnes recorded the previous spring, 

it is lower than the 3,171 tonnes recorded in November 2011. 

Figure 3.27 Chart showing the distribution of cockles ≥14mm width on the Inner 

Westmark Knock and Breast beds when surveyed during the spring 2012 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 spring 2012 surveys. 

3.3.10  Breast Sand  

128 stations were sampled on the Breast Sand during the 2012 surveys, 112 

using a day grab over high water periods and 16 on foot at low water. Because of 

the size of this bed the sampling was conducted over several surveys on 27 and 

28 March and 10 and 24 April 2012. When surveyed in 2011 this bed had been 

dominated with 2008 and 2010 year-class cockles. This older cohort had been 

fished during the summer of 2011. The 2012 survey found that the bed still 

supported both of these cohorts and had benefited from a new settlement in 

2011. 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 frequency. 

49 stations covering 580 hectares were found to support cockles ≥14mm width. 

This is a reduction in coverage from 2011 when 57 stations covering 612 hectares 

were found to support cockles of this size. Within this area the recruitment of 

2010 year-class cockles had helped the mean density increase from 41.05 

cockles/m2 (range 10 – 200/m2) to 61.63 cockles/m2 (range 10 – 940/m2). The 

mean biomass was also found to have increased from 1.70 tonnes/hectare to 

2.60 tonnes/hectare. From these figures the biomass of cockles ≥14mm width on 

the Breast sand was calculated to be 1,508 tonnes. This is an improvement on 
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the 1,089 tonnes present at the time of the 2011 spring surveys and consistent 

with the 1,512 tonnes recorded in November 2011. 

Due to a good settlement of spat on this bed during 2011, the coverage of 

cockles <14mm width was found to have increased from 52 stations covering an 

area of 526 hectares to 60 stations covering 712 hectares. Within this area the 

mean density had increased from 214.42 cockles/m2 (range 10 – 2,930/m2) to 

350.50 cockles/m2 (range 10 – 3,210/m2). Because these cockles were of a 

smaller average size than the previous year, however, the mean biomass of these 

cockles had declined from 3.08 tonnes/hectare to 2.49 tonnes/hectare. From 

these figures the biomass of cockles <14mm width on the Breast sand was 

calculated to be 1,769 tonnes. While this figure is only slightly higher than the 

1,621 tonnes recorded the previous spring, it is a good improvement on the 

1,117 tonnes recorded following the November surveys. This indicates that 

although there had been losses of juvenile cockles following the 2011 spring 

surveys, growth of the 2011 year-class cohort following the November survey had 

compensated for these losses. 

Figure 3.29 Cockle size and age frequencies on the Breast sand at the time of 

spring 2012 surveys 
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3.3.11  Whiting Shoal/Hull Sand 

The Whiting Shoal/Hull sand was surveyed on 27 March 2012 during which 21 

stations were surveyed over high water using a Day grab. This sand was not part 

of the survey programme until 2010, when cockle stocks were identified as being 

present there by fishermen. That initial survey had found a small dense patch of 

2008 year-class cockles there, all of which had attained a size of 14mm width. At 

the time this was one of the few areas in The Wash in which large cockles still 

flourished without having suffered high levels of atypical mortality. Moribund 

cockles have been seen on this bed since then but subsequent surveys have 

shown losses to be lower than on other beds. The 2012 spring survey found 

cockles from this cohort were still present on this bed but that there had been no 

subsequent recruitment to the area. 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. 

Figure 3.30 Cockle size and age frequencies on Whiting Shoal/Hull Sand at the 

time of spring 2012 surveys 

Although there had been no recruitment, the coverage of cockles on this bed was 

found to have increased from two stations covering 18 hectares in 2011 to three 

stations covering an area of 25 hectares. All of these were found to have attained 

a size of 14mm width. Within this area the mean density was found to have 

declined from 120.00 cockles/m2 (range 40 – 200/m2) to 76.67 cockles/m2 (range 
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60 – 100/m2). Although the density had decreased, individual growth meant the 

mean biomass had remained stable at 7.90 tonnes/hectare. From these figures 

the biomass of cockles on this bed was calculated to be 200 tonnes compared to 

133 tonnes in 2011. 

 
Figure 3.31 Chart showing the distribution of cockles ≥14mm width on the 

Whiting Shoal and Thief beds when surveyed during the spring 2012 surveys. 

3.3.12  Thief Sand 

35 stations were surveyed on the Thief Sand on 17 March 2012 using a Day grab 

at high water. In 2008 a dense patch of cockles settled on the southern end of 

this bed. Although these had been heavily fished in 2010 the 2012 survey found 

moderate densities still remained. As there had been no recruitment since the 

2008 settlement, all of the cockles on this bed were found to have attained a size 

of 14mm width. Figure 3.31 shows the distribution of cockles on this bed, while 

figure 3.32 shows the population size frequency.  

The cockles on this bed were found to be distributed in two discrete patches; a 

low density patch in the centre of the bed and moderate density patch to the 

south. These covered areas of 27 hectares and 23 hectares respectively. The 

southern patch, which had formerly supported the majority of the cockles on the 

bed, was found to have a mean density of 40.00 cockles/m2 (range 10 – 110/m2), 
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a reduction from 80.00 cockles/m2 (range 10 – 290/m2) recorded in 2011. The 

mean biomass was also found to have declined from 5.26 tonnes/hectare to 3.99 

tonnes/hectare. These reductions meant the biomass of cockles in this patch had 

declined from 308 tonnes to 110 tonnes. Within the northern patch the mean 

density was found to be 10 cockles/m2 and the mean biomass 1.64 

tonnes/hectare, equating to a cockle stock of 37 tonnes. 

Figure 3.32 Cockle size and age frequencies on Thief Sand at the time of spring 
2012 surveys 

3.3.13  Daseley’s  

Daseley’s sand was surveyed on 26 March 2012, during which 84 stations were 

surveyed over high water using a Day grab. The survey conducted in 2011 had 

found this bed supported a number of year-class cohorts, but was dominated 

mainly by the 2008 cohort. The 2012 survey found there had been a good 

settlement following the 2011 survey and the bed had become dominated with 

these juveniles. This was particularly so on the eastern side of the bed, where 

most of the settlement was found to have occurred. 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. 

Since the 2011 survey mortalities among the adult population had exceeded 

recruitment into this group. The area of their coverage had declined from 43 

stations covering 462 hectares to 28 stations covering 334 hectares. Within this 
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area the mean density was found to have decreased from 22.33 cockles/m2 

(range 10 – 120/m2) to 18.57 cockles/m2 (range 10 – 80/m2) and the mean 

biomass from 1.03 tonnes/hectare to 0.96 tonnes/hectare. From these figures the 

biomass of cockles ≥14mm width on this sand was calculated to have declined 

from 477 tonnes to 320 tonnes. 

Figure 3.33 Cockle size and age frequencies on Daseley’s at the time of spring 
2012 surveys 

The recruitment of a strong 2011 year-class cohort meant the abundance of 

juvenile cockles on this bed had increased from the previous year. Their coverage 

had improved from 14 stations covering 142 hectares to 35 stations covering 440 

hectares; their mean density from 41.43 cockles/m2 (range 10 –300/m2) to 477.4 

cockles/m2 (range 10 – 4,350/m2) and their mean biomass from 0.41 

tonnes/hectare to 1.52 tonnes/hectare. These changes meant the biomass of 

juvenile cockles on this bed had increased from 57 tonnes to 667 tonnes. 
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Figure 3.34 Chart showing the distribution of cockles ≥14mm width on the 

Daseley’s, Pandora, Blackguard, Styleman’s and Peter Black when surveyed 

during the spring 2012 surveys. 

Figure 3.35 Chart showing the distribution of cockles <14mm width on the 

Daseley’s, Pandora, Blackguard, Styleman’s and Peter Black when surveyed 
during the spring 2012 surveys. 
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3.3.14  Styleman’s, Blackguard and Pandora  

All three of these beds were surveyed on 20 March 2012, using a Day grab over 

the high water periods. 35 stations were sampled on Pandora and 23 each on 

Blackguard and Styleman’s. When surveyed in 2011, no cockles were found on 

Pandora or Blackguard, while Styleman’s was estimated to support just nine 

tonnes. The 2012 spring survey found the stocks of these older cockles had 

improved slightly from the previous year, but that their densities were still sparse 

(45 tonnes on Styleman’s, 16 tonnes on Pandora and none on Blackguard).  

However, the survey did find that there had been reasonable settlements on 

Pandora and Styleman’s. On Pandora settlement had occurred at five stations 

covering 56 hectares. Within this area their mean density was found to be 880.0 

cockles/m2 (range 10 –4,190/m2) and their mean biomass 3.50 tonnes/hectare. 

On Styleman’s, where settlement had been a little more localised, juveniles were 

found to be present at two stations covering 22 hectares. Within this area their 

mean density was found to be 490.0 cockles/m2 (range 30 –950/m2) and their 

mean biomass 1.18 tonnes/hectare. From these figures there was calculated to 

be 195 tonnes of juveniles present on Pandora and 26 tonnes on Styleman’s. The 

distribution of the cockles on these beds can be seen in figures 3.34 and 3.35. On 

both beds these juveniles were found to be 5-8mm width. 

3.3.15  Peter Black 

The Peter Black Sand was surveyed on 21 March 2012, during which 37 stations 

were surveyed at high water using a Day grab. The previous year’s survey had 

found a sparse coverage of small cockles on this bed, mainly from the 2010 year-

class cohort, but nothing that had attained 14mm width. The 2012 survey found 

the stocks on this bed were still dominated by this cohort, some of which had 

attained 14mm width. Figures 3.34 and 3.35 show the distribution of the cockle 

stocks on this bed, while figure 3.36 shows the population size frequency at the 

time of the spring survey. 

Cockles ≥14mm width were found to be present at five stations covering an area 

of 48 hectares. Within this area they had a mean density of 12.0 cockles/m2 

(range 10 - 20/m2) and a mean biomass of 0.65 tonnes/hectare. These figures 

equated to a biomass of 31 tonnes. 
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Cockles <14mm width were found at 14 stations covering 160 hectares. These 

were found to have a mean density of 21.43 cockles/m2 (range 10 – 50/m2) and 

a mean biomass of 0.36 tonnes/hectare. From these figures their biomass was 

calculated to be 57 tonnes. 

Figure 3.36 Cockle size and age frequencies on Peter Black sand at the time of 

spring 2012 surveys 
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Table 3.1 Summary of cockle stocks on The Wash intertidal beds. Spring 2012 

 ADULT JUVENILES   
SAND Area 

(ha) 

 

(ha) 

(ha)  

(ha) 

Mean 

Density 

(no/m2) 

Mean Weight 

(t/ha) 

Biomass 

(t) 

Area 

(ha) 

Mean 

Density 

(no/m2) 

Mean 

Weight 

(t/ha) 

Biomass 

(t) 

Total 

Biomass (t) 

%Adult 

Butterwick 110 106.67 4.26 470 159 561.80 5.96 951 1421 33 
Wrangle 520 73.75 3.53 1833 388 185.00 3.71 1438 3271 56 
Friskney 301 21.79 1.53 460 225 22.80 0.41 91 551 83 
Butterwick Ext 148 20 0.99 146 247 516.43 4.33 1070 1216 12 
Wrangle Ext 74 23.33 0.73 54 100 21.67 0.34 34 88 61 
Friskney Ext 279 17.37 0.99 277 230 14.29 0.23 53 330 84 
           
Boston Main Total 1432   3240 1349   3637 6877 47 
           
Roger/Toft 57 14.00 1.47 84 36 20.00 0.25 9 93 90 
Gat 34 10.00 0.52 18 0 0.00 0.00 0 18 100 
Longsand 0 0.00 0.00 0 11 10.00 0.17 2 2 0 
Herring Hill 188 19.58 0.82 154 333 275.56 1.75 584 738 21 
Black Buoy 55 14.29 0.93 55 148 1255.00 3.57 528 583 9 
Mare Tail 242 36.25 1.88 456 360 468.57 6.03 2172 2628 17 
Holbeach 404 19.55 0.94 378 664 1057.00 2.93 1943 2321 16 
IWMK 186 63.84 2.45 455 260 657.90 9.28 2412 2867 16 
Breast 580 61.63 2.60 1508 712 350.50 2.49 1769 3277 46 
           
IWMK/Breast Total 766   1963 972   4181 6144 32 
           
Thief, North 23 10.00 1.64 37 0 0.00 0.00 0 37 100 
Thief, South 28 40.00 3.99 110 0 0.00 0.00 0 110 100 
Whiting Shoal 25 76.67 7.90 200 0 0.00 0.00 0 200 100 
Daseley's 334 18.57 0.96 320 440 477.40 1.52 667 987 32 
Styleman's 23 30.00 1.96 45 22 490.00 1.18 26 71 63 
Pandora 16 15.00 1.03 16 56 880.00 3.50 195 211 0 
Blackguard 0 0.00 0.00 0 0 0.00 0.00 0 0 0 
Peter Black 48 12.00 0.65 31 160 21.43 0.36 57 88 35 
           

Total 3675   7107 4540   14,001 21,108 34 
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Figure 3.37 Chart showing the distribution of cockles ≥14mm on The Wash intertidal beds when surveyed during the spring 2012 
surveys. 
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Figure 3.38 Chart showing the distribution of cockles <14mm on The Wash intertidal beds when surveyed during the spring 2012 
surveys. 
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3.4 Autumn Survey Results 

The autumn cockle surveys are conducted in order to ascertain the distribution of any 

spatfall that may have occurred during the summer months and to provide an insight 

into the health of the stocks on beds that have been fished subsequent to the spring 

surveys. Because of the time of year that these surveys are conducted, poor weather 

often limits the number of survey days that are available. The extent of the autumn 

surveys, therefore, tends to be less exhaustive than the spring surveys, usually 

providing a snapshot of the stocks from four or five beds. This year the autumn 

surveys concentrated on Wrangle Sand, which had supported the majority of the 

2012 fishery, and was known to have suffered high atypical mortality rates, and the 

Inner Westmark Knock and Breast sands which had supported high densities of 

cockles in the spring. 

3.4.1 Wrangle Sand 

83 stations were surveyed on Wrangle on 18 December 2012 using a Day grab over 

high water. This survey included the stations within the traditionally surveyed area 

but did not include any sites within the extended zone. In spring this bed had 

supported high densities of cockles, predominantly from the 2010 year-class cohort 

(see figure 3.42). These stocks had supported the majority of the 2012 hand-worked 

cockle fishery and had suffered additional high atypical mortalities during the 

summer. As a consequence the stocks on this bed were found to be greatly reduced 

to what they had been when surveyed in spring. 

The coverage of cockles ≥14m width on this sand was found to have declined from 

520 hectares in spring to 236 hectares. Figure 3.39 shows the extent of these stocks. 

Within this area their mean density was found to have declined from 73.75 

cockles/m2 (range 10 – 790/m2) to 17.89 cockles/m2 (range 10 – 60/m2) and their 

mean biomass from 3.53 tonnes/hectare to 1.39 tonnes/hectare. From these figures 

the biomass of cockles ≥14mm width on Wrangle was calculated to be 328 tonnes, a 

reduction from 1,833 tonnes. 

As many of the 2010 cohort of cockles had not attained 14mm width at the time of 

the spring surveys, but had also either been harvested or died during the summer, 

the coverage of cockles <14mm width was found to have declined from 388 hectares 

in spring to 132 hectares (see figure 3.40). Within this area the mean density was 

found to have declined from 185.0 cockles/m2 (range 10 – 3,860/m2) to 15.45 

cockles/m2 (range 10 – 30/m2) and their mean biomass from 3.71 tonnes/hectare to 
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0.24 tonnes/hectare. From these figures the biomass of cockles <14mm width on this 

bed was calculated to have declined from 1,438 tonnes to 32 tonnes. 

The combined stock of cockles on this bed was found to have declined from 3,271 

tonnes to 360 tonnes. Of these losses, landings data from the fishery indicate 

approximately 2,100 tonnes were harvested from this bed between the two surveys. 

Although the figures show an unaccounted stock deficit of over 800 tonnes, because 

the cockles were continually growing during this period, the actual losses from 

atypical mortality would be significantly higher. 

 The survey found there had been a light settlement of spat on this bed since the 

previous survey. These had settled over an area covering 84 hectares (see figure 

3.41). Within this area these juveniles had a mean density of 48.57 cockles/m2 

(range 10 – 160/m2) and a mean biomass of 0.40 tonnes/hectare. These equated to 

a stock of 34 tonnes. 

Figure 3.39 Chart showing the distribution of cockles ≥14mm width on Wrangle Sand 
when surveyed during the autumn 2012 surveys. 



Wash Cockle Stocks 

 

 

 

Eastern IFCA Research Report 2012 
108 

Figure 3.40 Chart showing the distribution of cockles <14mm width on Wrangle Sand 
when surveyed during the autumn 2012 surveys. 

Figure 3.41 Chart showing the distribution of 2012 year-class cockles on Wrangle 
Sand when surveyed during the autumn 2012 surveys. 
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Figure 3.42 Cockle size and age frequencies on Wrangle at the time of the 2012 

spring and autumn surveys 

Figure 3.42 highlights the changes to the cockle size frequency and age structure on 

Wrangle between the spring and autumn surveys. In spring the population had been 

dominated by individuals from the 2010 year-class cohort, approximately 30% of 

which had attained 14mm width. During the summer these cockles grew rapidly but 

suffered high losses from either being harvested or suffering natural mortalities. By 

autumn individuals from the 2010 cohort had become scarce with just a sparse 

population of newly settled juveniles and some older cockles remaining. 

3.4.2 Inner Westmark Knock 

The Inner Westmark Knock bed was surveyed on 12 December 2012, during which 35 

stations were sampled using a Day grab over high water. Similar to the Wrangle bed, 

cockles from the 2010 year-class cohort had dominated this bed when it had been 

surveyed in spring. Most of these had been in the 9-13mm width size range, with 

only a small proportion over 14mm width (see figure 3.43). From this figure it can be 

seen that individuals from this cohort had grown slightly over the summer, but not as 

fast as those on Wrangle. By autumn approximately a third of this cohort had 

attained 14mm width. There had been some mortalities among this cohort on this 

sand, but the majority had survived the summer. 
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Figure 3.43 Cockle size and age frequencies on Inner Westmark Knock at the time of 
2012 spring and autumn surveys 

Because some of the 2010 year-class cockles had recruited into the ≥14mm width 

population from the <14mm width population, the coverage of cockles ≥14mm width 

was found to have increased from 186 hectares in spring to 226 hectares. Figure 3.44 

shows the distribution of these ≥14mm width cockles on the Inner Westmark Knock 

and Breast sands. Within this area the mean density had increased from 63.84 

cockles/m2 (range 10 – 330/m2) to 171.2 cockles/m2 (range 10 – 480/m2), and the 

mean biomass from 2.45 tonnes/hectare to 7.11 tonnes/hectare. From these figures 

the biomass of cockles ≥14mm width on this bed was calculated to have increased 

from 455 tonnes to 1,603 tonnes. 

Because some of the population had grown, the coverage of cockles<14mm width 

had declined slightly from 260 hectares to 230 hectares (see figure 3.45). Within this 

area the mean density had declined from 657.9 cockles/m2 (range 10 – 2,580/m2) to 

261.9 cockles/m2 (range 20 – 1,240/m2) and the mean biomass from 9.28 

tonnes/hectare to 7.78 tonnes/hectare. From these figures the biomass of cockles 

>14mm width was calculated to have declined from 2,412 tonnes to 1,792 tonnes.  

Excluding new settlements of spat, the combined stock of cockles on this bed was 

found to have increased from 2,867 tonnes to 3,395 tonnes, indicating growth had 

compensated for any mortality that had occurred.  
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Figure 3.44 Chart showing the distribution of cockles ≥14mm width on the Inner 
Westmark Knock and Breast beds when surveyed during the autumn 2012 surveys. 

Figure 3.45 Chart showing the distribution of cockles <14mm width on the Inner 
Westmark Knock and Breast beds when surveyed during the autumn 2012 surveys. 
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Figure 3.46 Chart showing the distribution of 2012 year-class cockles on the Inner 
Westmark Knock and Breast beds when surveyed during the autumn 2012 surveys. 

Between the two surveys there had been a light settlement of spat on this bed (see 

figure 3.46). These were found to cover an area of 122 hectares within which their 

mean density was found to be 300.0 cockles/m2 (range 10 – 1,810/m2) and their 

mean density 0.68 tonnes/hectare. From these figures the biomass of spat on this 

bed was calculated to be 82 tonnes. 

3.4.3 Breast Sand 

Five days were spent between 12 and 18 December 2012 sampling this bed during 

the autumn surveys. During this period 128 survey stations were sampled using a 

Day grab over high water periods. In spring the bed had been dominated with cockles 

from the 2010 and 2011 year-class cohorts. The autumn survey found that these 

cockles still dominated the stocks on this bed, but also included juveniles that had 

settled between surveys. There had been growth during the summer but most of the 

cockles were still below 14mm width in size (see figure 3.47). 

The extent of cockles ≥14mm width was found to have increased from 580 hectares 

to 640 hectares. Within this area the mean density was found to have declined from 

61.63 cockles/m2 (range 10 – 940/m2) to 56.72 cockles/m2 (range 10 – 410/m2). 

Although the mean density had declined, individual growth of the cockles meant the 
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mean biomass had increased slightly during the same period from 2.60 

tonnes/hectare to 2.65 tonnes/hectare. From these figures the biomass of 

cockles≥14mm width on this bed was calculated to have increased from 1,508 tonnes 

to 1,693 tonnes. 

Figure 3.47 Cockle size and age frequencies on the Breast Sand at the time of 2012 
spring and autumn surveys 

Between the surveys the coverage of cockles <14m width was found to have declined 

from 712 hectares to 688 hectares. Although the mean density was found to have 

declined within this area from 350.5 cockles/m2 (range 10 – 3,210/m2) to 238.0 

cockles/m2 (range 10 – 2,960/m2), individual growth enabled the mean biomass was 

able to increase from 2.49 tonnes/hectare to 4.68 tonnes/hectare. The biomass of 

these cockles had increased from 1,769 tonnes to 3,216 tonnes. 

Excluding juvenile cockles that had settled on this bed between the surveys, the 

combined stock of cockles on this bed was found to have increased from 3,277 

tonnes to 4,909 tonnes. 

The autumn survey found there had been a settlement of spat on this bed that 

covering an area of 268 hectares. Within this area their mean density was found to be 

789.2 cockles/m2 (range 10 – 9,130/m2) and their mean biomass 0.96 

tonnes/hectare. From these figures the biomass of 2012 year-class spat on this bed 

was estimated to be 256 tonnes. 
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3.5 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 21,106 tonnes, of which 7,107 tonnes had attained a size of 14mm 

width. This is a significant improvement on the 10,000 tonnes of total stock present 

the previous year. Figure 3.48 shows how the stocks in 2012 compare with the 

previous twelve years. From this table it can be seen that the cockle stocks in The 

Wash have increased in biomass for the first time since atypical mortalities were first 

observed in 2008. This increase was facilitated greatly by the growth of a strong 2010 

year-class following the 2011 spring survey. As many of these stocks were observed 

to have died over the course of the summer following the 2012 spring survey, this 

upturn is anticipated to be an anomaly in a general decline in stock biomass. 

Figure 3.48 Biomass of cockle stocks at the time of the spring surveys between 2000 
and 2012 

The Authority has a suite of agreed management policies that are used when 

determining each year’s cockle and mussel fisheries. These were put in place so that 

the management of these fisheries would not have a detrimental impact on the SSSI 

Conservation Objective targets for the site. Unfortunately, as the management 

policies and Conservation Objective targets were agreed prior to 2008 when atypical 

mortalities first began occurring in The Wash, they have no contingency for 

widespread mortality events such as have been occurring. Since 2008 natural 

mortalities have greatly exceeded the quantity of cockles that the industry has 

harvested. Because most of these cockles have died during the summer months, they 

have provided no benefit to the over-wintering waders that the Conservation 
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Objectives were designed to protect. These stocks, which are effectively wasted, 

could provide a valuable resource to the industry if successfully exploited. In May 

2012 the Marine Protected Area Sub-Committee agreed to open a cockle fishery 

based around the usual Management Policies. These measures allowed a hand-

worked fishery to occur on most of the inter-tidal beds with a Total Allowable Catch 

(TAC) of 2,369 tonnes. In addition to this fishery, contingency measures were also 

agreed allowing a more extensive fishery if mortality rates reached trigger levels.  

3.5.1 Contingency Management Measures 

Contingency measures were developed that would allow the industry to exploit 

cockles that would otherwise die before the following winter and be wasted. With 

stocks already in a vulnerable condition, it was important that any additional 

exploitation should be targeted in a manner that would not exasperate the situation. 

Previous studies of the mortality events in The Wash had highlighted that stocks were 

most vulnerable in the year that they attained 14mm width, creating trends in 

mortality that could be seen in the survey data from previous years. When previous 

relationships between mortality and population dynamics were compared with the 

2012 survey data, the stocks on Wrangle were predicted to be those most vulnerable 

to mortalities before the winter. To minimise these potential losses from the fishery, 

it was agreed that should mortality rates reach a trigger level of 1%/day, the Wrangle 

stocks would be managed separately to the rest of the fishery. To achieve this, the 

contingency management measures proposed a separate TAC should be implemented 

on Wrangle to that of the other Regulated beds (as described below).  

3.5.2 Total Allowable Catch (TAC) for Regulated beds (excluding Wrangle) 

Of the 2,369 tonnes TAC allocated to the 2012/2013 fishery, 611 tonnes were 

contributed from Wrangle (33.3% of the 1,833 tonnes of cockles ≥14mm width 

present on Wrangle) (see figure 3.49). Under the contingency measures, Wrangle’s 

contribution towards the TAC was removed from the overall quota, allowing 1,758 

tonnes to be fished from the remaining beds.  
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3.5.3 Total Allowable Catch (TAC) for Wrangle 

The spring surveys found that Wrangle supported 3,271 tonnes of cockles. These 

stocks were composed of: 

 1,833 tonnes of cockles ≥14mm width that were from the 2010 year-class or 

older 

 1,318 tonnes of cockles <14mm width that were from the 2010 year-class 

 120 tonnes of cockles <14mm width that were from the 2011 year-class 

Figure 3.49 Chart showing the relative contribution the cockle stocks on Wrangle 
provided towards the 2012 cockle fishery TAC  

Under the normal management measures only those stocks that had achieved 14mm 

width at the time of the spring survey contributed towards the TAC. Of the stocks on 

this bed, however, all but those from the 2011 year-class were anticipated to achieve 

14mm width during the summer, and as such were considered highly vulnerable. Of 

these 3,151 tonnes, 2,643 tonnes were present in densities that exceeded 1.5 

tonnes/hectare, a density below which stocks were considered too low to support a 

financially viable fishery. The TAC for Wrangle was, therefore, set at 2,643 tonnes. 
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3.5.4 Monitoring cockle mortality rates on Wrangle 

It was decided that the contingency management measures would be instigated if 

atypical mortality levels on Wrangle reached a trigger level of 1%/day. Determining 

actual daily mortality rates is problematic, however. Although past observations had 

found moribund cockles tended to lie on the surface of the sand in a weakened 

condition, it was difficult to determine how long such cockles would remain in this 

state before dying. Further, a study on the Dills sand in 2010 had found that not all 

moribund cockles came to the surface, but remained buried. Previous experience had 

shown, though, that when 1% of the population were moribund on the surface, 

associated mortality rates were high enough to be problematic. The prevalence of 

moribund cockles lying on the surface was, therefore, used a proxy for daily mortality 

rates. These were monitored on Wrangle twice monthly from February and continued 

until November (see section 3.6). Mortality rates were initially low (0.03%/day in 

February) but reached 1% in August allowing the contingency measures to be 

instigated.  

Following consultation with the industry and Natural England a hand-worked cockle 

fishery was opened on 7 June 2012 with a TAC of 2,369 tonnes. Although some 

vessels fished the stocks on the Breast sand, the majority of the effort was directed 

at the larger cockles on Wrangle. The practice of “blowing-out” had been banned in 

the 1980s, but the Gentleman’s Agreement moderating certain practices of the hand-

worked fishery allowed for “prop-washing” providing no anchors or sea anchors were 

used. Unfortunately, excessive “prop-washing” from some of the vessels combined 

with dense cockle stocks meant more cockles were being washed out than the daily 

quotas would allow to be harvested. In several instances these cockles were found to 

have been left un-scattered in deep rings after the vessel had moved to new ground 

the following day, creating high mortality (see figure 3.50). Excessive disturbance of 

the ground was also observed where some vessels had attempted to steam off the 

sand without being fully afloat (see figure 3.51). As both of these practices were felt 

to be in breach of the Gentleman’s Agreement, an emergency Marine Protected Area 

Sub-Committee was held on 29 June 2012 to discuss the problem. From an 

enforcement perspective, the main issue for the Authority was the lack of any 

legislative options that could be applied to manage these specific problems, barring a 

complete closure of the fishery. As the fishermen had moderated their activities 

somewhat in the week preceding the meeting, it was decided to allow the fishery to 

continue under close scrutiny. The fishery was eventually closed on 15 August 2012 

following the exhaustion of the TAC. 
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Figure 3.50 Photograph showing ridge of cockles left unscattered after being exposed 

during “prop-washing”. Wrangle sand. June 20th 2012.

 
Figure 3.51 Photograph showing deep keel marks created by vessels attempting to 
push off the sand before fully afloat 
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On 10 August 2012 the monitoring programme on Wrangle found that mortality rates 

had reached 1.3%, allowing the contingency management measures to be 

implemented. Deducting what stocks had already been harvested from Wrangle, this 

allowed an additional TAC of 685 tonnes to be fished. Unfortunately, due to the time 

required for the Appropriate Assessment to be processed and the policy of providing 

the industry with seven days’ notice before opening fisheries, it was not possible to 

re-open the stocks on Wrangle until 28 August 2012. Although the beds had only 

been closed for two weeks, the high mortality rates occurring during that period 

meant large numbers of cockles were lost and densities significantly reduced. With 

fewer vessels participating in the fishery and catch rates greatly reduced, the TAC 

lasted into 2013 and was not exhausted at the time of writing in January.  

In September fishermen alerted the Authority that they had found a dense patch of 

adult cockles on the Roger sand that they requested to be opened. A survey 

conducted on 5 September 2012 found this 5.5 hectare patch to be slightly outside of 

the area surveyed in spring. Although the number of shells indicated natural mortality 

had recently occurred at the site, the patch was estimated to still support 317 tonnes 

of adult cockles (see section 3.3.6). Because these stocks were present in high 

densities that were considered to be vulnerable to ridging during storms, they were 

opened to the fishery on 16 October 2012. Although the patch of adult cockles 

contained relatively low numbers of juveniles, high densities of 2012 year-class 

cockles had settled all around the patch. In order to minimise disturbance to these 

juveniles, “prop-washing” was prohibited for this fishery. Unfortunately, routine 

monitoring of the fishery in November found some vessels had breached this 

prohibition leading to the early closure of the bed on 20 November 2012 with only 

half of the TAC having been harvested. 

Poor weather conditions meant the extent of the autumn cockle surveys was limited 

to the Wrangle, Inner Westmark Knock and Breast beds. These surveys highlighted 

the extent of the mortality that had occurred on Wrangle during the summer, after 

which only 11% of the cockle biomass remained. These autumn surveys revealed the 

2010 year-class cohort had survived much better on the Inner Westmark Knock and 

Breast sands than on Wrangle. The size structure of the stocks on these beds 

indicates that they will be at risk of high mortality during the summer of 2013. 
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3.6 Cockle Mortality Study 

3.6.1 Introduction 

In 2008 unusually high numbers of cockles were found to be dying on The Wash 

intertidal beds. Unlike “ridging” events, in which competition for space frequently 

causes large numbers of cockles to be forced out of the ground over a short period of 

time, the symptoms in 2008 were different. In this case lower numbers of cockles 

(approximately 1-2% per day) appeared to be affected at any one time, typically 

coming to the surface and gaping. Over a protracted period of several months, these 

mortalities accumulated, resulting in losses of cockle biomass on some of the beds as 

high as 90%. Similar mortalities have been observed to have occurred annually since 

then, causing the loss of approximately 26,000 tonnes of cockles from The Wash 

regulated beds between 2008 and 2011. These losses have had a profound impact on 

the size of the subsequent cockle fisheries, particularly as it is mainly the larger 

cockles that have been affected. 

In addition to being an important fishery species, cockles are also an important food 

source for the wader populations that over-winter in The Wash. SSSI Conservation 

Objective targets have been placed on the cockle stocks to ensure sufficient stocks 

are available for these birds. Unfortunately, as mortality rates have been observed to 

be the highest during the warm summer months, such losses are of no benefit to the 

over-wintering bird populations. In recent years this has created a situation where 

cockles that have been protected from the fishery for the over-wintering birds have 

mainly been wasted. If mortalities could be predicted in advance, these lost stocks 

could provide a valuable resource for the fishing industry rather than being wasted. 

Analysis of past survey results conducted in 2011 showed there were some trends in 

the occurrence of mortalities (Jessop, 2011). By applying these trends to the 2012 

spring survey results, the stocks on Wrangle were predicted to be highly vulnerable to 

losses during the summer. Contingency measures were developed, therefore, that 

would allow additional quota to be harvested from Wrangle if mortality rates reached 

trigger levels. A programme was instigated in February to monitor the mortality rates 

on Wrangle. Because of difficulties associated with monitoring actual daily mortality 

rates, the frequency of moribund cockles found lying on the surface was used as a 

proxy to represent mortality. 
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3.6.2 Method 

A chart showing the distribution of cockle stocks at the time of the 2011 spring 

surveys was used to identify a suitable area on Wrangle that would provide a range of 

cockle densities and sizes. A foot survey was then conducted within the identified 

area to select ten sample stations to be used throughout the study period. These 

stations were selected to cover a range of cockle densities and sizes. A numbered 

wooden stake was placed in the sediment to identify each station, and their positions 

mapped using a hand-held GPS (these stakes were removed in June prior to the 

opening of the cockle fishery to ensure the stations would not be deliberately 

interfered with). The position of each station was mapped using MapInfo GIS (see 

figure 3.52). These stations were subsequently monitored twice/month between 

February and November. 

Sampling at each station involved scribing a 10m2 circle in the sand at each station 

using two wooden stakes joined by a line 1.78m in length (see figure 3.53). A 

thorough search within that area was then made to find any moribund cockles that 

were on the surface or partially unburied. These included cockles that were noticeably 

gaping, slow to respond to touch or were physically weak (their shells could be easily 

prised apart by hand). These cockles were stored in plastic bags labelled with the 

station number and “moribund”. A 0.1m2 quadrat was then randomly thrown into the 

circle and a sample of cockles collected from within it. These were stored in a 

separate bag labelled with the station number and “healthy”. 

Back ashore the retained samples were measured to the nearest millimetre by width 

and separated into groups of cockles <14mm width and cockles ≥14mm width. The 

cockles within these two groups were then further separated into age classes using 

their annual growth rings to age them. The number of cockles in each age-size group 

was recorded and the total weight of cockles in each group measured to the nearest 

1g. These data were then analysed to determine the proportion of the population at 

each site that were moribund.  

 



Wash Cockle Stocks 

 

 

 

Eastern IFCA Research Report 2012 
122 

Figure 3.52 Chart showing the positions of the survey stations selected for the 

mortality study overlaid with the cockle densities derived from the 2011 spring survey 
data 

Figure 

3.53 Photograph showing 10m2 sample area scribed in sand using wooden stakes 
joined by 1.78m line 
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3.6.3 Results 

The sample stations were monitored 18 times during the study period on the 

following dates in 2012; 10 February, 8 and 23 March,  5 and 23 April, 10 and 20 

May, 6 and 20 June, 13 and 27 July, 10, 14 and 23 August, 6 and 19 September, 26 

October and 27 November. On some of these dates sampling at station four proved 

problematic. It had initially been situated in the densest area of cockles of the ten 

stations, which made the spot search for moribund cockles a lengthy process. With 

limited time available during the low water period in which to collect the samples, on 

some occasions this necessitated cancelling the sampling at this station. On other 

occasions, cockles that had ridged out from nearby high-density patches appeared to 

have washed into station four. Because these cockles were in a weakened state from 

ridging, they could not easily be differentiated from those infected by whatever was 

causing the atypical mortality. As such, there was a danger these cockles could have 

contaminated the sample and skewed the results (particularly as initially 52% of the 

cockles collected from the ten sites came from station four). Later in the season, 

when the fishermen began targeting the denser patches of cockles, station four was 

disturbed by several prop-wash rings. Due to the impact these various effects could 

have on the overall results, the data collected from station four have not been 

included in the analysis.  

3.6.3.1 Cockle densities 

When the monitoring began on 10 February 2012, the cockle densities at each station 

varied between 70 cockles/m2 at station six and 3,260 cockles/m2 at station four. As 

the study period progressed and cockles either died or were harvested, these 

densities declined. When the stations were sampled on 27 November 2012, at the 

end of the study period, five of the stations were found to no longer support cockles, 

while the highest cockle density was found to be 100 cockles/m2 at station ten. Figure 

3.54 shows the cockle densities at each of the stations on these two dates. Figure 

3.55 shows the total number and weight of healthy cockles collected on each 

sampling occasion (excluding those from station four). Localised variations in cockle 

densities had an impact on the numbers and weight of cockles collected on each 

occasion, but an overall decline in cockle numbers at these stations can be seen to be 

occurring. This is particularly noticeable after 20 June 2012 and most likely reflects 

the impact the cockle fishery was having on the stocks. Figure 3.55 also shows there 

was an initial increase in the total weight of the cockle samples between February and 

August before these, too, began to decline. This is likely to be a result of cockle 

growth initially compensating for any mortality that had occurred. Once mortality 
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rates increased in August, growth was no longer sufficient to compensate for these 

higher losses resulting in a decline in the weight of the samples. 

Figure 3.54 Graph showing the cockle densities at each of the sample stations when 
sampled on 10 February and 27 November 2012 

Figure 3.55 Graph showing the total numbers and weights of cockles collected during 
each sampling period (excluding station four) 

3.6.3.2 Cockle sizes 

During the study period the majority of the cockles collected in the samples were 

found to be from the 2010 year-class cohort. Figure 3.56 shows the mean width of 

healthy cockles collected during the course of the study period and their mean 

weights. From this chart it can be seen that the mean width of the cockles increased 
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steadily from 13.5mm in February to 19.4mm in November. During the same period 

the mean weight of these cockles was found to increase from 3.0g to 8.4g.  

Figure 3.56 Graph showing the mean width and weight of healthy cockles collected 
during each sampling period (excluding station four). 

Figure 3.57 Graph comparing the mean width of healthy and moribund cockles 
collected during each sampling period (excluding station four). 

The mean width of moribund cockles was also analysed each month. Figure 3.57 

compares the mean width of the moribund cockles each month with those from the 

healthy samples. From this figure it can be seen that the mean width of the moribund 

cockles increased over time at a similar rate to the healthy cockles. At the start and 
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end of the study (8 and 23 March, 5 April and 26 October 2012) the mean size of the 

moribund cockles was larger than that of the healthy cockles. This difference was not 

found to be statistically significant at a p<0.05 level of confidence, however, and was 

possibly an artefact caused by the low numbers of moribund cockles present in those 

samples. Between 23 April and 19 September 2012 the mean width of the moribund 

cockles was found to be smaller than that of the healthy samples on ten of the 12 

sampling occasions. On six of these occasions (10 May, 24 May, 6 June, 20 June, 27 

July and 14 August 2012) the difference was statistically significantly at a p<0.05 

confidence level. This difference in mean size between healthy and moribund cockles 

would suggest the growth of moribund cockles has been measurably impaired. The 

size difference between healthy and moribund cockles was found to be between 

0.5mm and 1.5mm. During the summer months, when both growth rates and 

mortality rates were at their peaks, these size differences represented the equivalent 

of two to four week’s growth. This would suggest that whatever agent is responsible 

for causing the atypical mortality is having an impact on the cockles’ growth for at 

least that length of time (or longer if growth is only impaired rather than stopped). 

Because the moribund cockles were frequently gaping, resulting in dehydration of the 

affected cockles, no attempt was made to compare the live weights of the healthy 

and moribund cockles during this study. 
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3.6.3.3 Mortality rates 

Figure 3.58 Graph showing the average percentage of moribund cockles found in the 
samples during the study period (excluding station four) 

Figure 3.58 shows the percentage of the cockles collected on each sample date that 

were moribund. This figure has then been used as a proxy to indicate mortality rates. 

From this figure it can be seen that rates ranged between 0% (10 February and 27 

November 2012) and 1.57% (14 August 2012). After rising steadily between 

February and July, rates rapidly increased during August before rapidly declining 

again in September.  

The mortality rates are higher during the summer months and appear seasonal. A 

similar trend has been observed in previous years, but when the first major mortality 

event was observed on Wrangle in 2008, it peaked earlier in the year (R. Jessop, pers 

comm). In 2012 the spring and summer temperatures were below seasonal averages. 

If this seasonal trend in mortality rates is being influenced by temperature, the cooler 

temperatures during 2012 could have delayed the peak in mortality rates until later in 

the year. In figure 3.59 the mean daily temperature on each sample date has been 

added to the figure showing moribund rates (These temperatures were obtained from 

www.wunderground.com using the weather station at Skegness to represent the 

temperature at Wrangle). Although the relationship between mortality rates and 

temperature is likely to be more complex than purely the mean temperature on the 

sample dates, this chart does nevertheless to show a relationship between 

temperature and mortality rates.  
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Figure 3.59 Graph showing the average daily temperature and the percentage of 
moribund cockles found in the samples during the study period (excluding station 4) 

On occasions when the temperature was below 9oC, the mortality rates were below 

0.2%. Once the mean temperature exceeded 13.5oC, the mortality rates reached 

0.4% and higher. This chart also showed that the peak mortality rate of 1.57% 

coincided with the peak temperature of 19oC. This relationship can also be seen in 

figure 3.60, a scatter-graph correlating the mean temperature and mortality rates. 

Figure 3.60 Chart showing the correlation between mean daily temperature and the 
percentage of moribund cockles found during the study period (excluding station 4) 
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3.6.4 Discussion 

The cockle stocks in The Wash are both a valuable fishery species and an important 

food source for the wader populations that over-winter in The Wash. Eastern IFCA’s 

management of these stocks reflects the importance of the cockles both as a 

commercial and environmental resource. High rates of cockle mortality have had a 

profound impact on these stocks since 2008. Because these mortalities have tended 

to occur most frequently during the summer months, the affected cockles have been 

of no benefit to the following season’s over-wintering bird populations. This has 

resulted in large quantities of cockles that have been protected for conservation 

reasons being wasted. The results from the 2012 spring surveys identified a cockle 

stock composition on Wrangle, which if previous trends in atypical mortality were 

followed, would be highly vulnerable to high mortalities during 2012. In an attempt to 

reduce the number of cockles being wasted, a contingency management plan was 

proposed in May 2012 that would allow an extended fishery on this bed if mortality 

rates reached a trigger level. Monitoring of the mortality rates on this bed began in 

February in order to inform the managers should trigger levels be reached.  

Mortality rates were initially found to be low and increased only slowly during the 

spring and early part of summer. The gradual accumulation of shells from recently 

dead cockles became more noticeable on each visit, however, highlighting even at 

low rates a significant number of cockles were dying. After rising steadily between 

May and July, the mortality rates rose rapidly during August, when they peaked at 

1.57%/day. This level of mortality was similar to that estimated on this sand in 2008 

and 2010, when rates had been estimated to be between 1-2%/day. Having 

exceeded the trigger level of 1%/day, the contingency measures were implemented, 

allowing the fishermen to harvest additional quota from this bed. When proposed in 

May, it had been envisaged that the contingency measures would be implemented 

before the cockle fishery closed, allowing a smooth transition between the two. 

Unfortunately, the regular cockle fishery exhausted its allocated TAC and closed 

slightly before mortality rates exceeded trigger levels. Although forward planning had 

enabled a rapid turnaround of the Appropriate Assessment required for this fishery, 

allowing the beds to be reopened just twelve days after being closed, the closure 

coincided with the peak mortality rates in which approximately 20% of the remaining 

cockle stocks on Wrangle died. This resulted in criticism from some members of the 

fishing industry, who felt the contingency management measures had failed to deliver 

their objectives. 
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During this study the mortality rates were observed to reach a peak in August. This 

was later than in previous years, when past observations and studies had found the 

mortality rates peaked in June/July. Figures 3.59 and 3.60 indicate there is a positive 

correlation between temperature and mortality, suggesting the delay in peak 

mortality rates in 2012 was possibly due to the cool spring and summer 

temperatures. This could be an important consideration for future management of the 

fishery. This year the delay meant mortality rates were low through most of the 

summer, allowing the fishermen to exhaust their quota for the fishery before the 

cockles were lost. In years when we experience early periods of warm weather, 

however, peak mortality rates could occur earlier. If these coincided with a delayed 

opening of the cockle fishery, it could result in a failure of the fishery to achieve its 

allocated TAC. 
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3.7 Horseshoe Point Cockle Stocks 

3.7.1 Introduction 

As of 1 April 2011 the Horseshoe Point cockle beds fell within the Eastern IFCA 

district, whereas they previously fallen within the North Eastern Sea Fisheries 

Committee district.  Horseshoe Point refers collectively to three cockle beds between 

Tetney Haven and Donna Nook: Horseshoe Point, Grainthorpe Haven East and 

Grainthorpe Haven West (Figure 3.611). Since the introduction of NESFC Byelaw XXIV 

(Humber Estuary Cockle Fishery Byelaw) in August 2002, cockle fishing in this area is 

restricted to hand gathering using rakes with a maximum head width of 305mm and 

minimum 20mm between the teeth.  Anybody gathering more than 5kg of cockles per 

day requires a permit and even with a permit, it is not permitted for any person to 

remove more than 500kg of cockles within a 24hr period without prior written 

consent.  Under the Byelaw, the cockle beds in this area are closed between 1 May 

and 31 August inclusive but since 2002 the beds have been permanently closed due 

to low adult stocks (NESFC, 2004). 

Figure 3.61 Location of Horseshoe Point cockle beds and survey grids. 

Historically, the Horseshoe Point cockle beds have supported a commercial fishery, 

with landings in excess of 700 tonnes per year but stocks in the area are by no 



Wash Cockle Stocks 

 

 

 

Eastern IFCA Research Report 2012 
132 

means consistent (MacDonald, 2008).  In 1996 NESFC commenced bi-annual surveys 

which, rather than relying on landings data, estimated the weight of commercially 

sized stock within the cockle beds.  In 2000 it was estimated that there were over 

400 tonnes of commercially available cockles within the Horseshoe Point beds but by 

2001 these levels had dropped to around 200 tonnes and by 2003 to 60-90 tonnes 

(NESFC 2004).  The NESFC bi-annual surveys suggested that in spring 2004 the 

commercially viable stock within the beds had dropped to just nine tonnes, equivalent 

to 8 cockles per m2 but in autumn 2004 a commercially viable stock of 226 tonnes, 

160 cockles per m2, was recorded.  The discrepancy in these figures was put down to 

a change in survey method and the ephemeral nature of the bed rather than a 

dramatic increase in stock.  Regardless of the reason for the low figures for spring 

2004, the autumn 2004 figures suggest that cockle stocks in this area were 

recovering.  However from this point stocks in the area have continued to decline 

with 85 tonnes estimated in Autumn 2005 and 51 tonnes estimated in Autumn 2006 

(NESFC 2005 & 2006). 

In 2010, East Lindsey District Council was contacted by the fishing industry regarding 

the re-classification of the beds at Horseshoe Point. Re-classification would be 

required to allow commercial harvesting of the cockle beds (see section eight of this 

report). As part of the preliminary classification, ten shellfish samples would need to 

be collected from known shellfish beds. Although, it is not the responsibility of 

Eastern IFCA to collect the samples, it was agreed that the Authority would provide 

information on the location of beds within the proposed sampling zones. 

Between April 2011 and January 2012, Eastern IFCA carried out three foot-surveys of 

the Horseshoe Point cockle beds to get up-to-date information on the cockle stocks 

and assess the possibility of opening them to a fishery in the near future. Samples 

were collected at each of the three cockle beds using a pre-determined grid (Figure 

3.61) using the same method described in section 3.2. These surveys revealed that 

the beds had received relatively high spat falls but then suffered from high juvenile 

and adult mortalities. The loss of more than 90% of the year-1 and older cockles 

between August 2011 and January 2012, and observations of unburied cockles gaping 

on the surface, suggests the cockle beds in the area are suffering the same atypical 

mortalities experienced in The Wash.  

These surveys conducted by Eastern IFCA suggested that the location of the cockle 

beds had changed from when the surveys sites were originally designated by NESFC 

in 1996. Consequently, Eastern IFCA planned to conduct a broader scale survey in 

October 2012. 
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3.7.2 Method 

Surveys were conducted from RV Three Counties on the 9 October 2012. 

Samples were collected along a pre-determined grid (Figure 3.62) between Haile 

Sand Fort and Grainthorpe East using the same method described in section 3.2. This 

survey grid consisted of 120 sample stations. Because the cockles in this area are 

subject to a Minimum Landing Size (they must not be able to pass through a 20mm 

square hole, which effectively equates to a MLS of 16mm width) the survey divided 

the cockles into groups of ≥16mm width and <16mm. This is slightly different to 

surveys conducted in The Wash in which cockles are divided into groups of ≥14mm 

and <14mm widths. 

Figure 3.62 Chart showing the position of survey grid in October 2012. 

3.7.3 Results 

During the October 2012 survey of Horseshoe Point only 22 stations were sampled 

(Figure 3.63). This was due to a combination of unsuitable tides preventing the vessel 

from getting to the higher sites and mechanical problems with the hydraulics 

preventing the use of the grab.  
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Figure 3.63 Chart showing stations sampled and not sampled in October 2012. 

Of these 22 stations, only three were found to harbour cockles (stations 24, 29 and 

32). The density within these stations ranged from 10-20 cockles/m2. Individually, 

the weight of these cockles ranged from 5-18g and had all attained the MLS of 16mm 

width. 

3.7.4 Discussion 

The foot surveys conducted in January 2012 had found the three beds of Horseshoe 

Point, and East and West Grainthorpe were dominated with cockles from the 2011 

year-class cohort. 48.6 tonnes of these juvenile cockles were estimated to be present 

between the three beds. This survey also found that high mortality had occurred 

among the older cockles on these beds reducing the population of stocks above the 

MLS of 16mm width to one tonne. The details of this survey can be found in the 2011 

Eastern -IFCA research report, Jessop, 2011. 

Rather than conduct the usual foot surveys in August, an attempt was made to 

explore the feasibility of extending the spatial extent of the surveys to cover the 

whole of the sandbank between Haile Sand Fort and Donna Nook RAF bombing range. 

Unfortunately, mechanical problems on the research vessel limited the time allocated 

for conducting the survey, resulting in just 22 of the 120 stations being sampled. 
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During this survey it was found that there was only sufficient water on the sandbank 

for the research vessel to access the lowest stations. If these sites are to be surveyed 

in future using the research vessel, the survey must take place on a large spring tide. 

A low density of cockles was found at three of the stations, highlighting that there is 

at least one bed of cockles on this sand in addition to those at Horseshoe Point and 

Grainthorpe. Because the beds at Horseshoe Point and Grainthorpe were not among 

the stations successfully sampled during the survey, it is not known how the cockle 

stocks found on those beds in January 2012 fared during the summer. It is planned 

that the Authority will next survey these beds in February 2013.  
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4.0 SABELLARIA SPINULOSA (ROSS WORM) SURVEYS 

4.1 Introduction 

Sabellaria spinulosa, or Ross worm, is a colonial tubiculus polychaete that occurs 

throughout the UK in sublittoral waters forming temporal, semi-stable, albeit fragile 

patches of biogenic reef. The worms live in tubes that they build from sand grains or 

fine gravel that has been put into suspension by tidal currents or wave action and on 

occasions may form structures that rise up to 60cm above the seabed (Jackson and 

Hiscock, 2006). Because they provide a biogenic structure upon which a range of 

epibenthic species can become established these reefs are ecologically important 

features. Not only have they been designated as a priority habitat under the UK’s 

Biodiversity Action Plan (BAP), they have also been named as an interest feature of 

The Wash and North Norfolk Coast Marine Special Area of Conservation (SAC), where 

their categorisation has been upgraded from a sub-feature of the ‘Large Shallow Inlet 

and Bay’ biotope to a ‘Reef’ feature in their own right.  

The greatest anthropogenic impact on Sabellaria spinulosa reef is considered to be 

physical disturbance from fisheries activities, which can cause damage to the erect 

Sabellaria spinulosa reef communities, breaking them into small chunks that are 

unable to provide habitats for the rich infauna and epifauna associated with this 

biotope (UK Biodiversity Group, 1999). Although dredging, trawling and potting can 

all cause damage to the reefs the location of the identified reefs in the central Wash, 

corresponding to the SSSI Unit 58, indicates that the greatest impact is likely to be 

from the beam trawl shrimp fisheries, particularly those targeting the pink shrimp, 

Pandalus montagui. The lack of spatial management or effort restriction on demersal 

towed fishing activities meant English Nature (now Natural England) had identified 

Unit 58 as being in “unfavourable declining condition”. Although the pink shrimp 

fishery has greatly declined since the late 1980s, the potential for an uncontrolled 

revival in the fishery means the unfavourable assessment has been maintained. 

As the competent authority responsible for the management of fisheries within these 

sites, Eastern IFCA has a duty to ensure that fishing activities do not damage 

Sabellaria reef features. Eastern IFCA currently has no regulations or byelaws 

specifically aimed at restricting damage to Sabellaria reefs from the fishing industry, 

but has been consulting with Natural England since 2006 over the creation of one. 

During that period there has been much discussion to what precisely constitutes a 

Sabellaria spinulosa reef. In many parts of its geographical range Sabellaria spinulosa 

does not form elevated reefs, instead being solitary or spreading laterally to form 
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extensive thin crusts. Surveys indicate the crust form of Sabellaria is far more 

widespread in The Wash than elevated reef and it is important to determine the 

spatial extent of both forms and to establish core areas for protection. Since 2009 

Natural England have been collating the data collected from various organisations 

(including Eastern IFCA, CEFAS, Centrica and Envision) who have conducted 

Sabellaria surveys within the site, in order to create a spatial and temporal chart of 

where core Sabellaria reefs occur. 

Eastern IFCA’s predecessor, ESFJC, began conducting Acoustic Ground Discrimination 

System (AGDS) surveys in 1993. Initially these were aimed at identifying and 

mapping sub-littoral mussel beds, but also included surveys to map Sabellaria reefs. 

Prior to 2009 these surveys were relatively broad scale, aimed at detecting reefs and 

sublittoral mussel beds over large expanses of seabed. While these had been ideal for 

maximising the area surveyed in the time available, mapping resolution was low. In 

order to make confident management decisions that would arise from a potential 

Sabellaria byelaw, greater accuracy was required than the broad scale surveys could 

provide. For the surveys conducted between 2009 and 2011 the resolution was 

improved by concentrating on discreet areas that previous surveys had already 

identified as supporting Sabellaria reef. Because the survey areas were significantly 

smaller than those previously surveyed, it was possible to change the survey 

methodology, giving greater emphasis to the ground truth record during the mapping 

phase than had previously been attempted. The results from these surveys are 

available in the respective annual research reports published by the Authority (Jessop 

et al, 2009, 2010 & 2011). Because Sabellaria reefs tend to be ephemeral in nature, 

the 2012 surveys were extended to include seabed outside of the areas surveyed 

during the previous three years. During these surveys RoxAnn Acoustic Ground 

Discrimination System (AGDS) tracks were conducted to inform an intensive semi-

stratified ground-truth programme. Figure 4.1 shows the extent of the surveys 

conducted during 2012. 
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Figure 4.1 Chart showing the areas surveyed during the 2012 Sabellaria survey 
programme  

4.2 Method 

Parallel tracks were conducted within the above areas using RoxAnn AGDS equipment 

to determine the “hardness” and “roughness” characteristics of the seabed. These 

tracks were 250m apart. The data from these surveys were cleaned for erroneous 

data using Excel, and then interpolated using Vertical Mapper software. These 

interpolated models of “hardness” and “roughness” were then used to identify 

potential features on the seabed and to inform the positioning of ground-truth 

stations. The ground-truthing was conducted in two phases. In the initial phase, Day 

grab samples were collected from stations arranged in semi-stratified patterns around 

potential features. The data collected from the first phase of samples were then used 

to create interpolated models of reef distribution. These models were then in turn 

used to inform the second phase of ground-truthing in which further grab samples 

were collected in order to fine-tune these models. To minimise seabed disturbance a 

single sample was collected from each ground-truth station, from which the following 

details were recorded: 

 Predominant sediment types 

 Percentage volume of shell  

 Percentage volume of Sabellaria fragments 
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 Height range of clumps 

 Occupancy of Sabellaria tubes (zero, low, moderate or high) 

 Percentage coverage of Sabellaria clumps 

 Presence of faunal turfs  

 Presence of other macro-faunal species present 

When possible, photographs were taken of the Day grab samples. A third phase of 

ground-truthing, using a ROV video camera to verify the results of the grab sampling, 

was planned. Unfortunately poor weather conditions prevented this phase from being 

conducted. 

The data from the grab samples were plotted using MapInfo GIS and interpolated 

using Vertical Mapper to create models depicting the distribution of sediment types 

and Sabellaria features within each of the survey areas. Table 4.1 shows a number of 

reef scoring thresholds suggested in Gubbay (2007) for defining the physical 

characteristics of reefs. Generally, the elevation and patchiness criteria are the ones 

commonly used. Determining patchiness, however, requires either multiple grabs 

being taken at each site or clear video footage. As these were not practical options 

during these surveys, elevation and sediment consolidation were the criteria used for 

mapping reef features during these surveys.  

Table 4.1 Reef scoring parameters suggested in Gubbay (2007)  

Criteria Not 

Reef 

Low Medium High 

Elevation (cm) (average tube 

height) 

<2 2-5 5-10 >10 

Sediment consolidation (% cover of 

sediment) 

<5 5-10 10-30 >30 

Area (m2) <25 25-

10,000 

10,000-

1,000,000 

>1,000,000 

Patchiness (% cover within reef) <10% 10-20 20-30 >30 
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4.3 Results 

4.3.1 Lynn Knock 

The Lynn Knock survey area covered 32 km2 and incorporated all of the ground that 

had previously been included in the West Lynn Knock and East Lynn Knock surveys. 

The RoxAnn AGDS survey was conducted on February 17th during which 

approximately 140 km of tracks were surveyed in 24 parallel lines. The information 

gained from this tracking informed the positioning of 150 Day grab sample stations. 

When sampled, one of the stations was found to support high reef, eight supported 

medium reef and 25 supported low reef. The data collected from this sampling were 

interpolated using Vertical Mapper to create a model showing the predicted 

distribution of Sabellaria reef across the site (figure 4.2). This model showed one 

patch of high reef, five patches of medium reef and 11 patches of low reef to be 

present. In terms of total area these equated to 9.5 hectares of high reef, 119 

hectares of medium reef and 365 hectares of low reef. These represented 0.3%, 

3.7% and 11.4% seabed coverage of the respective features. 

Figure 4.2 Interpolated model from the Day grab data at the Lynn Knock site 

(applying thresholds suggested in Gubbay, 2007), showing the predicted distribution 

of high, medium and low Sabellaria reef, overlaid with the positions of the Day grab 

sample stations. 
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In addition to recording Sabellaria data, information about the predominant sediment 

types found in each Day grab sample was also recorded. As had been the case with 

previous surveys, these were found to be predominantly mixtures of muddy and 

sandy gravel, with pebbles present across much of the site. These habitats were 

generally consistent with the EUNIS classification A5.44 – Circalittoral mixed 

sediments (JNCC code – SS.SMx.CMx). Figures 4.3 to 4.5 are interpolated models 

showing the distribution of sand/silt, gravel, and pebbles and cobbles within this site. 

Figure 4.3 Interpolated model from the Day grab data at the Lynn Knock site showing 
the distribution of silty and sandy habitats in 2012 
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Figure 4.4 Interpolated model from the Day grab data at the Lynn Knock site showing 
the distribution of gravel habitats in 2012 

Figure 4.5 Interpolated model from the Day grab data at the Lynn Knock site showing 
the distribution of pebble and cobble habitats in 2012 
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Figure 4.6 Interpolated model from the Day grab data at the Lynn Knock site showing 
the distribution of faunal turf habitats in 2012 

49 of the 150 Day grab stations were found to support a faunal turf composed mainly 

of hydroids and/or the bryozoan, Flustra foliacea (figure 4.6). This habitat, consistent 

with the EUNIS classification A5.444 – Flustra foliacea and Hydrallmania falcata on 

tide-swept circalittoral mixed sediment (JNCC code – SS.SMx.CMx.FluHyd), was found 

to have expanded from approximately 485 hectares in 2011 to 910 hectares. 

4.3.2 North Well 

A RoxAnn AGDS survey was conducted at the North Well site on 17 February 2012. 

This survey, which covered 18 km2 of seabed involved conducting approximately 82 

km of tracks in 16 parallel lines. The data from this survey informed the positioning of 

47 Phase-1 Day grab sample stations. The data from this first phase of ground-

truthing were interpolated to show the location of the Sabellaria reefs in this site. This 

model was then used to inform the placement of 16 further Phase-2 grab stations. 

The data from the second phase were combined with those from the first phase and 

re-interpolated to fine-tune the model showing the location of the reefs (figure 4.7). 

No High reef was found at the North Well site during these surveys but four patches 

of medium reef and three patches of low reef were identified. These covered 

combined areas of 93.5 hectares for the medium reef and 335 hectares of low reef. 

These represented 5.2% and 18.6% coverage of the survey area.  



Sabellaria spinulosa (Ross Worm) Surveys 

 

 

 

Eastern IFCA Research Report 2012 
144 

Information about the predominant sediment types found in each Day grab sample 

was also recorded. These were found to be predominantly mixtures of muddy and 

sandy gravel, with pebbles present across much of the site (figures 4.8 – 4.10). 

These habitats were generally consistent with the EUNIS classification A5.44 – 

Circalittoral mixed sediments (JNCC code – SS.SMx.CMx). 

29 of the 63 Day grab stations were found to support a faunal turf composed mainly 

of hydroids and/or the bryozoan, Flustra foliacea (figure 4.11). Similar to the Lynn 

Knock site, this habitat was found to be consistent with the EUNIS classification 

A5.444 – Flustra foliacea and Hydrallmania falcata on tide-swept circalittoral mixed 

sediment (JNCC code – SS.SMx.CMx.FluHyd). This habitat covered an estimated 626 

hectares within the North Well site. 

 
Figure 4.7 Interpolated model from the Day grab data at the North Well site (applying 

thresholds suggested in Gubbay, 2007), showing the predicted distribution of high, 

medium and low Sabellaria reef, overlaid with the positions of the Day grab sample 
stations. 
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Figure 4.8 Interpolated model from the Day grab data at the North Well site showing 
the distribution of silty and sandy habitats in 2012 

 
Figure 4.9 Interpolated model from the Day grab data at the North Well site showing 
the distribution of gravel habitats in 2012 



Sabellaria spinulosa (Ross Worm) Surveys 

 

 

 

Eastern IFCA Research Report 2012 
146 

Figure 4.10 Interpolated model from the Day grab data at the North Well site showing 
the distribution of pebble and cobble habitats in 2012 

 
Figure 4.11 Interpolated model from the Day grab data at the North Well site showing 

the distribution of faunal turf habitats in 2012 
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4.3.3 South Well 

A RoxAnn AGDS survey was conducted at the North Well site on 16 February 2012. 

This survey covered 16.6 km2 of seabed and involved conducting approximately 108 

km of tracks in 18 parallel lines. The data from this survey informed the positioning of 

84 Phase-1 Day grab sample stations. The data from this first phase of ground-

truthing were interpolated to show the location of the Sabellaria reefs in this site. This 

model was then used to inform the placement of 24 further Phase-2 grab stations. 

The data from the second phase were combined with those from the first phase and 

re-interpolated in order to map the edges of the reefs in higher resolution (figure 

4.12). The survey identified one patch of high reef covering approximately eight 

hectares, seven patches of medium reef covering 106 hectares and five patches of 

low reef covering 466 hectares. These represented 0.5%, 6.4% and 28.1% coverage 

of the total survey area. 

Charts showing the predominant sediment types in the area were also created 

(figures 4.13 – 4.15). As with the Lynn knock and North Well sites, these were found 

to be predominantly mixtures of muddy and sandy gravel, with pebbles present 

across much of the site (EUNIS classification A5.44 – Circalittoral mixed sediments 

(JNCC code – SS.SMx.CMx)). 

 
Figure 4.12 Interpolated model from the Day grab data at the South Well site 

(applying thresholds suggested in Gubbay, 2007), showing the predicted distribution 
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of high, medium and low Sabellaria reef, overlaid with the positions of the Day grab 
sample stations. 

 
Figure 4.13 Interpolated model from the Day grab data at the South Well site 
showing the distribution of silty and sandy habitats in 2012 

 
Figure 4.14 Interpolated model from the Day grab data at the South Well site 
showing the distribution of gravel habitats in 2012 
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Figure 4.15 Interpolated model from the Day grab data at the South Well site 
showing the distribution of pebble and cobble habitats in 2012 

 
Figure 4.16 Interpolated model from the Day grab data at the South Well site 
showing the distribution of faunal turf habitats in 2012 
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Faunal turf features were found to be less common in this site than in the Lynn Knock 

or North Well sites, with just four of the 108 Day grab stations supporting any. These 

covered an estimated area of 59 hectares and were consistent with the EUNIS 

classification A5.444 – Flustra foliacea and Hydrallmania falcata on tide-swept 

circalittoral mixed sediment (JNCC code – SS.SMx.CMx.FluHyd). 

4.4 Discussion 

Between 2009 and 2011 the Sabellaria surveys were conducted in relatively small 

areas that afforded a higher survey resolution than the former broad scale surveys 

that the Authority had conducted. The results from these surveys had shown the 

extent of the Sabellaria reefs within the chosen survey areas to be declining. Because 

of their focus on discrete areas, it could not be determined whether the decline 

observed at these sites was representative of The Wash as a whole. The ephemeral 

nature of Sabellaria spinulosa reefs is well documented, so there was a risk that the 

time-series of high-resolution surveys was monitoring the natural decline of a reef 

while other reefs developed unobserved outside of the survey areas. The 2012 survey 

programme, therefore, reverted back to using broad scale techniques to determine 

whether any new reefs had developed outside of the areas surveyed during the 

previous three years. For this programme the Lynn Knock site was extended to cover 

a larger area than had been surveyed during the 2009-2011 programme. Additional 

sites were then added to cover the area of seabed in the Central Wash between the 

Well and the Sunk Sand. This survey found that the reef within the Lynn Knock site 

had deteriorated further, the extent of medium reef having declined. Some good 

quality reef features were identified in the south-western part of the site but this was 

outside of the area surveyed in 2011. This particular area had been surveyed during 

the 2010 programme as part of the Dogshead survey site, but no reef had been 

identified at that time. The survey found extensive areas of both low and medium 

reef in the North and South Well sites. Surveys conducted in 2006 and 2007 had 

previously identified widespread areas of reef in these areas, but as those surveys 

had been broad scale, and the modelling of the reefs had been achieved by 

interpolating the RoxAnn data rather the ground truth data, the resolution and 

accuracy were considered to be poor. Only parts of this site had been included in the 

2009-2011 surveys, but in the areas that had been included, only sparse areas of 

reef had been found. During the 2012 surveys, the reef coverage appeared to have 

improved to a level similar to that found in 2007. 

Additional sediment data recorded from the ground truth samples indicated across 

most of the area surveyed there was a high prevalence of substrates composed of silt 
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or sandy gravel and pebbles. In the shallow waters of many estuaries, in which light 

penetration would allow plants to dominate the seabed, these would fall into the 

EUNIS habitat classification A5.43 – Infralittoral mixed sediments (JNCC code – 

SS.SMx.IMx). In The Wash, however, the high turbidity reduces light penetration 

beyond the limit that plants can effectively photosynthesise, allowing animal species 

such as bryozoa and hydroids to dominate. As such these habitats fall into the EUNIS 

habitat classification A5.44 – Circalittoral mixed sediments (JNCC code – 

SS.SMx.CMx), that are more often associated with deeper waters.  

In areas where faunal turf was found to be present the habitat was classified as being 

A5.444 – Flustra foliacea and Hydrallmania falcata on tide-swept circalittoral mixed 

sediment (JNCC code – SS.SMx.CMx.FluHyd). This habitat was estimated to cover 

approximately 16km2 of the surveyed area, with greater coverage in the Lynn Knock 

(28% coverage) and North Well (35% coverage) than the South Well site (3.5% 

coverage). 
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5.0 STUDY OF THE WASH EMBAYMENT ENVIRONMENT PROJECT 

5.1 Introduction 

The Study of The Wash Embayment Environment and Productivity (SWEEP) began in 

2009 in response to the decline in bivalve biomass of The Wash (Jessop & Woo, 

2009).  The project strives to gain a greater understanding of the factors and their 

interactions affecting the shellfish populations in The Wash.  The study involves long 

term monitoring of productivity and basic water quality parameters to identify 

variations in resource available to bivalves and environmental factors likely to 

influence physiological processes.  In previous years short term projects to 

investigate localised depletion of food resources around natural beds and lays have 

been carried out (these can be found in the 2009, 2010 and 2011 annual reports). 

This year only the long term monitoring was conducted.  

5.2 Method 

Temperature, salinity, conductivity, turbidity and chlorophyll-a levels were collected 

at seven sites throughout The Wash (figure 5.1). At each site three replicate readings 

were taken at a depth of 1 metre (±10cm) with a YSI 6920 sonde and single readings 

taken every three metres between the surface and the bottom.  Sites were sampled 

once a month over the high water period from January to October.   

An in situ YSI 6600 data sonde located at the ‘Buoy’ site takes a reading every ten 

minutes and provides a continuous data set.   
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Figure 5.1 Sample sites within The Wash. 

To calculate meat yield a clean one kilo sample of mussels ranging between 45 and 

55mm shell length is collected from each of the Toft, Gat, Wreck and Thief.  The 

weight of mussels and shell is recorded and the sample is then boiled in 300ml of 

water.  The meat is then separated from the shells and weighed and the percentage 

meat yield is calculated. 

 

 

% 𝑌𝑖𝑒𝑙𝑑 = (
𝑀𝑎𝑠𝑠 𝑜𝑓 𝑐𝑜𝑜𝑘𝑒𝑑 𝑚𝑒𝑎𝑡𝑠

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑢𝑛𝑐𝑜𝑜𝑘𝑒𝑑 𝑤ℎ𝑜𝑙𝑒 𝑚𝑢𝑠𝑠𝑒𝑙𝑠
) ∗ 100 

5.3 Results 

5.3.1 Sonde Data 

Data was downloaded into Excel spread sheets and then corrected for the relative 

proportion of shift calculated by calibration of the sonde with standard solutions.  

Subsequent to this correction, any readings showing either a negative value or 

unusually high value for turbidity were removed from the data set.  The means of the 

replicate readings for each site were then calculated and can be seen in figure 5.2.   
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Figure 5.2 Sonde readings in sites of The Wash. 

In figure 5.2 the data is shown as days from 1 January 2012. The drop in salinity 

seen in May (145 days) is due to the above average rainfall during this period. This 

affected all the stations in The Wash but is most apparent at Stylemans and Toft.  

These sites are situated in the vicinity of the River Ouse and Nene respectively thus 

receive a greater proportion of fresh water runoff than the other sites.  

When the buoy sonde was recovered in January 2013 it was found that a fault had 

developed with the conductivity sonde.  As seen in figure 5.3, the values pre 

November 1 display the expected salinity fluctuations occurring with the tide. Post 

November 1 the graph shows fluctuations between measurements of 4-5 parts per 

thousand. The sonde was removed and a fault was confirmed by Osil repair 

technicians. This means that the salinity data post 1 November 2012 is not usable for 

any type of analysis.  
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Figure 5.3 Salinity pre and post 1 November 2012 

5.3.2 Meat Yields 

Figure 5.4 Monthly meat yields 2012 
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No single site within The Wash consistently has the lowest or highest meat yield, nor 

is there any statistically significant difference in yield between the sites (ANOVA, 

p=.23). Notably, Toft, the site adjacent to the highest concentration of lays in The 

Wash does not have the lowest percentage meat yield even though density is known 

to have an effect on yield (Campbell & Newell 1998).  

 

Figure 5.5 Monthly meat yields from 2009 - 2012 

Average meat yields for The Wash since 2009 does not show any overall positive or 

negative trend. Yields in 2012 are greater for six of the nine months sampled, and 

the difference between years is statistically significant (ANOVA, p =0.01). Further 

sampling is required to tell if this increase will continue into 2013. 
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Figure 5.6 Meat yields compared with temperature and chlorophyll readings. 

A distinctive drop in both chlorophyll RFU and meat yield in March suggests a 

relationship between chlorophyll availability and meat yield. However this relationship 

does not continue into May, June or July where the chlorophyll levels drop and meat 

yield does not. In both 2010 and 2011 the meat yield increased at the same time as 

chlorophyll levels spiked (Jessop & Maxwell, 2012).  
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Figure 5.7 Average chlorophyll and meat yield data for the period April 2009-November 2011. 
(Jessop & Maxwell., 2012) 

However, both these increases occurred in March-April of each year and increases in 

meat yield seen at other times of the year do not correspond to similar increases of 

chlorophyll. It is possible that the spring increase in mass is caused by increased 

gametogenesis. Seed (1976) observed an initial spawning event in April – March with 

a second smaller spawning event occurring after gonad restoration. This cycle of 

gametogenesis followed by spawning would explain the cyclical increase and decrease 

in meat yield seen in spring – early summer. Martinez-Castro & Vazquez (2012) 

found that the first spawning event in cockles was triggered by a plankton bloom and 

if the same mechanism is occurring in mussels the spike in meat yield coinciding with 

a plankton bloom may be caused by the natural gametogenesis over winter and the 

decrease in yield caused by spawning.  
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5.4 Red Tide 

On 13 August 2012 a red tide was observed in the North Well (figure 5.8).  Samples 

were taken and identified as the dinoflagellate Noctiluca scintillans (figure 5.9).  N. 

Scintillians is not considered toxic although it accumulates and secretes ammonia 

which can cause fish and invertebrate mortality events (Kirchner et al., 2000). Food 

vacuoles can also contain toxic algae. (Taylor et al., 2003)  As a precaution the 

Centre for Environment, Fisheries and Aquaculture Science was notified of the bloom 

but on their recommendation no further actions were taken.   

 

Figure 5.8 Algal bloom of N. Scintillians. 

 

Figure 5.9 N. scintillans dinoflagelates at 50x magnification 
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Analysis of the buoy sonde data showed a small increase in temperature beginning 

five days before the bloom and a corresponding small increase in chlorophyll content.  

This corroborates Miyaguch et al (2006) who found an increase in temperature and 

prevalence of prey (phytoplankton) to be a precursor to blooms of N. scintillans in 

Sagami Bay, Japan. This is further supported by Easterly (onshore winds) increasing 

from 5mph to 10mph in the days preceding the bloom.  Demers et al (1987) showed 

that increased nutrient mixing in estuaries occurs at a threshold of 4m/s (8mph) and 

the increased temperature and chlorophyll in combination with greater nutrient 

mixing may have contributed to the algae bloom. However, a single observation is 

not enough to allow any conclusions as to whether or not the same mechanisms 

apply in The Wash.  
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6.0 SUFFOLK RIVER SURVEYS 

6.1 Introduction 

The Stour and Orwell estuaries straddle the eastern part of the Essex/Sussex boarder 

in Eastern England, situated to the South of the Eastern IFCA district (Figure 6.1). 

Monitoring and enforcement of the estuaries is both the responsibility of Eastern IFCA 

and Kent & Essex-IFCA. 

The area supports important numbers of breeding Avocet Recurvirostra avosetta in 

the summer and holds major concentrations of migratory and waterbird species in 

any season for which it is designated a Special Protected Area (SPA) under the 

European Birds Directive (79/409/EEC 1979). The area is also designated a Site of 

Special Scientific Interest (SSSI), A Ramsar site (for wetland habitats), forms an 

important part of the Suffolk Coast and Heaths Area of Outstanding Natural Beauty 

(AONB) and are included in the schedule of Natura 2000 European Marine Sites (EMS) 

(Parker, 2010).  

Most recently, The Stour and Orwell 

estuaries were proposed as a 

Marine Conservation Zone (MCZ) 

with the first tranche of MCZ set 

for designation in 2013 (DEFRA, 

2012). Of the nine sites put 

forward in the South-East, 

balanced seas region, the Stour 

and Orwell Estuaries is the only 

proposed designation in the 

Eastern IFCA district. 

The first comprehensive surveys 

of the Rivers Stour and Orwell 

were conducted in 1997 using 

Eastern Sea Fisheries Joint 

Committees (ESFJC) RV 

Surveyor. The primary aim of 

these surveys was to determine 

what shellfish stocks were 

present along both rivers. 

Figure 6.1 Map showing the Eastern-IFCA district 

boundary with the location of the Stour and 
Orwell Estuaries indicated. 

 

Figure 1Map 1 Map showing the Eastern-IFCA 

district boundary with the location of the Stour 
and Orwell Estuaries indicated. 
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Substantial stocks of edible cockle Cerastoderma edule were identified along the 

banks of both rivers. These surveys were repeated in 2001, 2003, 2007, 2009, 2010, 

and 2011 over which time stocks along the River Orwell have fluctuated with River 

Stour stocks increasing annually. Significant numbers of Manila clam Vererupis 

philippinarum were identified in 2009 along both rivers. This discovery led to surveys 

being conducted annually, during which time numbers of Manila clam have decreased 

along the River Orwell but remained relatively stable along the River Stour. A 

population of native oysters Ostrea edulis has been monitored annually along the 

River Stour since a stock assessment conducted in 2004. In addition to this two 

colonies of peacock worm Sabella pavonina have been monitored since 2003 along 

both rivers. 
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6.1 Holbrook Bay Native Oyster Survey 

6.1.1 Introduction 

Historically, the Gallister’s Creek area of Holbrook Bay on the River Stour has 

supported a small population of native oysters Ostrea edulis. This colony is believed 

to have originated from an oyster farm that was once present in the bay. In 2002 an 

application was submitted to ESFJC to fish these oysters but until a stock assessment 

could be completed, the area was temporarily closed to shellfish fishing. A stock 

assessment was conducted in February 2004, in which the oyster population was 

estimated to be between 11.5 and 17.3 tonnes (Jessop, Lowry, Graves, 2003). This 

was considered too small to support a fishery that would be both sustainable and 

commercially viable so the temporary closure was kept in place. In 2005, a further 

survey found the oysters to be suffering from an unidentified abnormal shell 

condition, and the stock had fallen to between 6.5 and 10.8 tonnes (Jessop, Graves, 

2005). Subsequent surveys have been conducted annually, the results from which 

have shown the stocks to fluctuate but fail to reach the levels recorded in 2004. In 

2010 the survey area was extended to include the south side of the River Stour 

between Wrabness Point and Copperas Bay. This area was found to support a 

population of juvenile native oysters. 

6.1.2 Method 

The 2012 survey was conducted between 21-23 February, using the Kent & Essex- 

IFCA research vessel, RV Tamesis. Whereas the timing of the survey was consistent 

with those conducted previously, this was the first time RV Tamesis had been used, 

previous surveys having been conducted from a small commercial fishing vessel. 

Samples were collected using a 90cm commercial oyster dredge towed over ground 

known from previous surveys to support native oysters. These tows varied in length 

between 45 and 302 metres, with care being taken not to extend the tow lengths 

beyond the holding capacity of the dredge. For tows in which the dredge was 

considered to have been fishing inefficiently, or had totally filled with mud, the tow 

was classed as void and the data discarded. Positions were recorded using a portable 

GPS at the start and end of each tow, and these data were later analysed using 

MapInfoTM GIS to determine the precise length of each tow. All oysters caught were 

measured and individually weighed aboard the vessel.  
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6.1.3 Results 

A total of 87 tows were conducted over the three-day period (6.2); 53 around the 

Gallister’s Creek area of Holbrook Bay and 34 on the south side of the river between 

Wrabness Point and Copperas Bay. Of these tows 19 were determined as being “void” 

after the dredge either filled with mud or was thought to have not fished efficiently. 

Taking these discarded tows into account 44 successful tows were conducted at the 

Holbrook Bay sites and 24 tows at the Copperas Bay sites.  

 

Figure 6.2 Chart showing the distribution of dredge tows conducted during the 2012 
oyster survey. 

Twelve of the valid tows within the Holbrook Bay site were found to support live 

native oysters (range 1 – 4 oysters/tow). These were found to be present in densities 

between 0.41 oysters/100m2 and 3.34 oysters/100m2. Seventeen of the tows 

conducted near Copperas Bay were found to support live oysters (range 1 – 19 

oysters/tow). These were found to be present in densities between 0.40 

oysters/100m2 and 21.11 oysters/100m2. 

The dredge tow data was analysed using MapInfoTM GIS, from which a distribution 

chart of the oyster beds was created (Figure 6.3). From this chart 13.4 hectares 

within the Holbrook Bay area were found to support native oysters. This is a reduction 
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from the previous survey, conducted in 2010, when 33.7 hectares supported these 

stocks. None were found to be present in densities exceeding five oysters/100m2. 

Assuming a 100% catch efficiency of the dredge, this area was estimated to support 

192.4kg of oysters. Even under ideal conditions, however, these dredges are thought 

to be no more than 30% efficient, with an average efficiency of only 20% more likely. 

If these inefficiencies are taken into account, a more accurate estimate of the stock 

would be between 577kg and 962kg. 

At the Copperas Bay site, 35.15 hectares were estimated to support native oysters. 

3.95 hectares of these were present in densities above five oysters/100m2. Assuming 

100% catch efficiency, this high-density region was estimated to contain 466kg of 

oysters, while a further 210kg were calculated to be present in lower densities. 

Taking into account the same dredge inefficiencies as at the Holbrook Bay site, the 

actual oyster stock in this area was estimated to be between 1,398kg and 2,330kg in 

the high-density region, and between 630kg and 1,050kg in the low-density region. 

Figure 6.3 Distribution of native oysters, Ostrea edulis, found during the 2012 

surveys. 
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Figure 6.4 Weight ranges of native oysters, Ostrea edulis, found at Holbrook Bay and 
Copperas Bay during the 2012 surveys. 

Figure 6.4 shows the oysters at Copperas Bay to be smaller in size to those at 

Holbrook Bay. At the Copperas Bay site, where the oysters appeared to be a younger 

population than those at Holbrook Bay, 91% were found to weigh less than 150g with 

41% being less than 50g. At Holbrook Bay there was a wider spread of sizes. 

Although 90% of the population were under 300g, the population was more evenly 

spread within this range than those found at Copperas Bay. These differences 

between the two populations were statistically significant at a p<0.05 significance 

level. 

In addition to Ostrea edulis, six of the tows conducted in the Holbrook Bay area were 

found to contain Pacific oysters, Crassostrea gigas (range 1 – 41 oysters/tow). These 

were estimated to be present in densities between 0.65 oysters/100m2 and 18.63 

oysters/100m2. Figure 6.5 shows the distribution of C. gigas found during these 

surveys. From this chart 6.6 hectares were estimated to support Pacific oysters. Of 

these, 3.62 hectares supported oysters present in densities exceeding five 

oysters/hectare. Assuming a 100% catch efficiency of the dredge, this area was 

estimated to support 990.9kg of Pacific oysters. 862.8kg of these were present in 

densities exceeding five oysters/hectare. Adjusting these figures to account for a 

dredge efficiency of 20% to 30%, the area is estimated to support a stock of between 

2,973kg and 4,945kg. 
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Figure 6.5 Distribution of Pacific oysters, Crassostrea gigas, found during the 2012 

surveys. 

 
Figure 6.6 Weight ranges of Pacific oysters, Crassostrea gigas, found at Holbrook Bay 
during the 2012 surveys. 

The Pacific oysters found at Holbrook Bay during the 2012 surveys show a wider 

spread of size ranges than seen with the native oyster population (Figure 6.6). 
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The oysters in this river were found to be located predominantly on ground composed 

of gravel and cobbles over muddy sand. There is a rich biodiversity at the site with 

Slipper Limpet, Crepidula fornicata, being the predominant species. 

6.1.4 Discussion 

Oyster stocks were at their highest level at the time of the initial survey (Table 6.1). 

In 2005 many of the oysters were found to be exhibiting an abnormal shell condition 

in which the outer edge of their upper valve was soft and sponge-like rather than 

hard. Samples of these oysters were forwarded to CEFAS for tests, but the results 

failed to identify any pathogenic cause for the condition (Jessop, Graves, 2005). This 

condition was still found to be present in the oysters at the time of the 2006 survey, 

in which the stocks were found to have declined further. Subsequent to 2006, the 

incidence of the condition has been greatly reduced but the stocks have continued to 

decline.   

Table 6.1 Estimated biomass of native oysters present in Holbrook Bay between 2004 

and 2012, the mean weight of individual oysters and the proportion of Year-0 
juveniles 

Year Total Oyster Stock 

(tonnes) 

Mean Weight 

(g) 

Proportion Year-0 

(%) 

2004 11.55 – 17.33 149.43 15.1 

2005 6.47 – 10.80 160.88 13.8 

2006 3.33 – 5.00 124.14 23.7 

2007 6.63 – 11.05 136.25 18.2 

2008 3.48 – 5.80 132.45 18.6 

2009 1.9 – 3.2  (*) 205.42 9.2 

2010 3.73 – 6.21   124.13  32.7  

2011 n/a n/a n/a 

2012 0.58 – 0.96 175.47 15.8 

* Survey results likely to have been influenced by poor weather 

These stocks were not surveyed during 2011 but the 2012 survey showed a 

significant decline in oyster biomass to that recorded in 2010. Unlike the 2009 

survey, during which poor weather was assumed to have affected the fishing 

efficiency of the dredge, the weather at the time of the 2012 survey was calm. 

Whereas a commercial fishing vessel had been used for all of the surveys prior to 
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2012, the Kent & Essex-IFCA research vessel, Tamesis, was used for the latest 

survey. This change in vessel is not thought to have affected the survey, however, as 

the same dredge and sampling protocols were used as during previous surveys. 

Slightly fewer valid samples were recorded than in previous years, but the coverage 

of the survey was consistent with previous surveys. As the results from the past 

surveys indicate the stocks have been declining since 2004, this recent decline is 

thought to be real rather than an artefact of the survey methodology. This is 

reinforced by the results from the two surveys conducted at Copperas Bay (Table 

6.2), in which the oyster stocks have remained relatively stable between 2010 and 

2012, albeit the 2010 survey having been conducted using the commercial vessel and 

the 2012 survey using RV Tamesis.  

Table 6.2 Estimated biomass of native oysters present Copperas Bay in 2010 and 

2012, the mean weight of individual oysters and the proportion of Year-0 juveniles. 

Year Total Oyster Stock 

(tonnes) 

Mean Weight 

(g) 

Proportion Year-0 

(%) 

2010 2.14 – 3.57 105.10 26.3 

2012 2.03 – 3.38 87.45 40.8 

The oysters at Copperas Bay were found to have settled on a gravel bank that 

contained little mud. The Holbrook Bay beds were situated on similar substratum in 

2004, but the site has become muddier during the period that the surveys have been 

conducted (RW Jessop, Pers com). Because oysters cement themselves to the 

substratum this change at Holbrook Bay could have been deleterious to the 

population. In addition to potentially smothering adults, suitable substrata for larval 

settlement could also have been smothered. Slipper limpets, Crepidula fornicata, 

which are common in Holbrook Bay, could also be having an adverse impact on the 

oyster populations. Not only do they compete for space and food with oysters but the 

accumulation of their faeces and pseudo-faeces smothers oysters and renders the 

substratum unsuitable for settlement (Blanchard, 1997; Eno et al., 1997). 

Although the population found at Copperas Bay indicates oysters are still successfully 

settling on favourable sites the River Stour close to Holbrook Bay, studies conducted 

at Limfjord published in Spärck (1951) suggests even given favourable conditions 

recovery within Holbrook Bay could take many years. 

High densities of Pacific oysters, Crassostrea gigas, were found to be present within a 

localised area on the eastern side of Holbrook Bay during the 2012 survey. Occasional 



Suffolk River Surveys 

 

 

 
Eastern IFCA Research Report 2012 

171 

individuals of this species had been found during previous surveys, but not in the 

same frequency. Once established colonies of Pacific oysters can rapidly colonize an 

area but the size range of the population indicates the bed is not a recent settlement. 

Although no survey was conducted during 2011, the size structure of the oyster 

population suggests this bed would have been present, but missed, by some of the 

preceding surveys. Although Crassostrea gigas could potentially compete with Ostrea 

edulis, its presence in only one part of the bay suggests it is not responsible for the 

decline of the native species in Holbrook Bay. 
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6.2 Intertidal Cockle Survey 

6.2.1 Introduction 

The first comprehensive shellfish surveys conducted in the River Stour and Orwell by 

the Authority occurred in the autumn of 1997. The primary aims of these surveys 

were to identify potential commercial cockle and mussel stocks and to increase the 

Authority’s knowledge of habitats that occurred along these rivers. Prior to this, the 

Authority conducted shellfish surveys along the northern and southern edge of the 

River Orwell as early as 1988 and although the cockle biomass has not been 

calculated the density of cockles detected during these surveys reached 1500 

cockles/m2. 

Cockle surveys have been conducted every two years from 2001 to 2009 (excluding 

2005) along both rivers. The detection of large numbers of the valuable Manila clam 

Vererupis philippinarum in 2009 led to an increase in survey effort. Consequently, 

cockle surveys are conducted annually. The River Orwell cockle population peaked in 

2003 at 1141 tonnes (1062 tonnes ≥14mm). Since this time the population appears 

to be in decline and in 2011 the population reached its lowest level since the 

Authority began estimating tonnage at 369 tonnes (333 tonnes ≥14mm). In contrast, 

the River Stour cockle population appears to be improving year on year with a total of 

199.5 tonnes in 2011. This is despite a consistently low population of juvenile 

cockles.  

6.2.2 Method 

Cockle surveys were conducted from the 2 - 6 and the 9 - 11 July 2012 in the River 

Stour and Orwell. 

Samples were collected at regular intervals on a predetermined grid deployed from 

Kent and Essex RV Tamesis over high water. Fortyfour stations were surveyed along 

the northern bank of the River Orwell between the Orwell Bridge and Levington Creek 

(Figure 6.7). Seventy-four stations were surveyed in the Holbrook bay area of the 

River Stour (Figure 6.8). Two samples per station were collected, a feature of the 

manila clam survey that runs alongside the cockle survey. Survey stations are 

approximately 250m apart.  
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Figure 6.7 Chart showing the position of sample stations within the River Orwell. 

 

Figure 6.8 Chart showing the position of sample stations within the River Stour. 
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Samples were washed over a 3mm washing table placing any cockles found into 

labelled bags. A note was made of the sediment type at each station. Samples were 

individually measured to the nearest millimetre by length and width. The cockles 

were then separated into size groups (width: ≥16mm, 14 and 15mm and <14mm) 

then furthered separated into age classes. The cockles within these groups were then  

and weighed to the nearest 0.01g.  

Data was transferred into MapInfo GIS from which distribution and density maps 

were created. The biomass of cockles in each river was calculated by multiplying the 

mean weight of the samples by the area covered. The biomass of fishable stock was 

determined by the mean weight of samples having reached a width ≥14mm. 

6.2.3 Results 

6.2.3.1 River Orwell Cockle Stocks 

The density and distribution of cockles along the River Orwell is shown in Figure  and 

Figure .  

Previous surveys have found cockles to be present in three discreet patches located 

at Pond Ooze, Cathouse Point and the area between Potter Point and Long Reach.  

At Pond Ooze, seven of the ten survey stations were found to harbour cockles of a 

marketable size (≥14mm width). These covered an area of 37.2 hectares, 

approximately ten hectares less than the 47.7 hectares recorded in 2011. The mean 

density of these market-sized cockles was 19.3 cockles/m2 (range 5-55/m2) 

compared to 53.89 cockles/m2 (range 20-120/m2) in 2011. Although the population 

age structure is similar to that recorded in 2011, there has been a loss in the 2007 

year-class cohort with fewer numbers overall of market-size cockles. Figure  shows 

that 2008 and 2009 year-class cohorts now accounts for 52% of the total cockle 

population found at Pond Ooze. The 2010 year-class cohort also contributed to the 

population of market-sized cockles.  

For 2012, the mean cockle biomass was estimated at 0.83 tonnes/hectare compared 

to 2.58 tonnes/hectare in 2011. From these figures the biomass of market-sized 

cockles populating the Pond Ooze site is estimated at 31 tonnes. This represents 

~75% reduction on the 123 tonnes in 2011.   

Four of the ten stations at Pond Ooze were found to harbour smaller sized cockles 

(<14mm) covering an area of 22.2 hectares. At the time of the 2011 survey seven of 
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the ten stations were found to contain cockles of this size covering an area of 36.7 

hectares. This decrease in area is accompanied by a decrease in mean cockle density 

from 26.43 cockles/m2 (range 5-50/m2) in 2011 to 23.8 cockles/m2 (range 5-50/m2) 

in 2012. The population of smaller sized cockles comprised of both 2010 and 2011 

year-class cohorts, as was seen at the time of the 2011 survey. 

The mean cockle biomass in 2011 was calculated at 0.62 tonnes/hectare. At the time 

of the 2012 survey the mean cockle biomass was recorded at 0.46 tonnes/hectare 

representing a decrease from the 2011 figure but is an increase on what was 

recorded in 2010 of 0.39 tonnes/hectare. From these figures the stock of <14mm 

cockles found at Pond Ooze was calculated at ten tonnes, a 56.5% reduction on the 

twenty-three tonnes recorded in 2011.  

 

Figure 6.9 Density and distribution of cockles ≥14mm along the River Orwell. 
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Figure 6.10 Density and distribution of cockles <14mm along the River Orwell. 

Figure 6.11 Cockle size and year class distribution for Pond Ooze, July 2012. 

Between Cathouse Point and Potters Point seven of the 13 stations were found to 

contain cockles ≥14mm covering an area of 38.7 hectares. This represents a ten 
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hectare reduction on the 2011 estimate of eight stations covering 48.7 hectares. The 

mean density of these cockles was 102 cockles/m2 (range 5-375/m2) compared to 

47.22 cockles/m2 (range 5-110/m2) in 2011; a 116% increase on the 2011 estimate.  

Figure 6.12 shows that the Cathouse Point cockle population is dominated by 2010 

year-class cohort (year 2+) compared to the 2009 year-class cohort that dominated 

the population in 2011. Of this 2010 year-class cohort 42% are ≥14mm with the 

remaining market-sized population consisting of 2007-2009 year-class cohort. The 

small 2006 year-class present at the time of the 2011 survey has disappeared from 

the population. The size distribution of this population reflects what was present at 

the time of the 2011 with a slight increase in cockles >24mm. The individual mean 

weight of cockles was 6.2g, similar to 2011 (6.0g). This slight increase in mean 

individual weight combined with a substantial increase in mean density has resulted 

in the mean cockle biomass increasing from 2.8 tonnes/hectare to 6.3 tonnes/hectare 

in 2012. From these figures the total stock of marketable sized cockles was calculated 

to be 244 tonnes. This compares to 138 tonnes in 2011.  

Figure 6.12 Cockle size and year class distribution for Cathouse Point, July 2012. 

In 2011, four of the 13 stations at Cathouse Point were found to harbour smaller 

sized cockles covering 20.9 hectares. These figures remain the same for 2012 as does 

the mean individual weight of cockles (2.2g (2011) 2.3g (2012)). This population of 

smaller sized cockles consisted mainly of 2010 year-class cohort with a smaller 

proportion of the 2011 year-class cohort. These had a mean density of 123.8 
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cockles/m2 (range 5-320/m2) compared to 22.5 cockles/m2 (range 5-35/m2) in 2011. 

As with the market-sized cockles, the increase in density has led to an increase in the 

mean biomass from 0.50 tonnes/hectare in 2011 to 2.88 tonnes/hectare in 2012. 

From these figures the total biomass of smaller cockles present at Cathouse Point is 

estimated at 60 tonnes compared to the ten tonnes present in 2011.  

Between Potters Point and Long Reach seven of the 21 survey stations were found to 

contain market-sized cockles covering an area of 38.2 hectares. This compares to 

seven stations covering an area of 36.1 hectares in 2011. At the time of the 2009 

survey, the mean density of market sized cockles in this area was 81.7 cockles/m2 

(range 10-340). Subsequent surveys have shown a downward trend in density from 

34.29 cockles/m2 (range 10-80) in 2010 to 25 cockles/m2 (range 5-90) in 2011. The 

density at the time of the 2012 survey was found to be 26.4 cockles/m2 (range 5-55).  

Figure  shows the 2010 and 2009 year-class cohort dominates the cockle population 

in this area compared to the 2008 year-class that dominated the population in 2011. 

46.9% of the 2010 cohort together with the 2009 and 2008 year-class cohort make 

up the population of market-sized cockles. The 2007 year-class cohort present at the 

time of the 2011 survey has disappeared from the population. These cockles had a 

mean weight of 6.6g; a slight reduction on the 8g recorded in 2011. There has been a 

shift in size distribution with a greater percentage of cockles between 12-14mm than 

recorded in 2011. Despite a slight increase in cockle density the mean cockle biomass 

has decreased slightly from two tonnes/hectare in 2011 to 1.74 tonnes/hectare in 

2012. From these figures the total biomass of marketable cockles at Potters Reach is 

66 tonnes; six tonnes less than the 72 tonnes recorded in 2011.  

Four of the 21 sites at Potters Reach supported smaller sized cockles covering an area 

of 19.6 hectares. These figures have not changed since the 2011 survey.  Although 

the area has remained the same, the mean density of smaller sized cockles has 

increased from 8.75 cockles/m2 (range 5-10/m2) in 2011 to 28.8 cockles/m2 (range 

15-60/m2) in 2012. There has also been a slight increase in the mean individual 

weight from 1.9-2.2g. This population of smaller sized cockles is predominantly 2010 

year–class cohorts with a smaller proportion of 2011 year-class cohort.   This 

increase in density has resulted in an increase in the mean biomass from 0.17 

tonnes/hectare in 2011 to 0.62 tonnes/hectare in 2012. These figures give a total 

biomass of 12 tonnes; nine tonnes more than what was present at the time of the 

2011 survey.  
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In combination, the three areas surveyed in the River Orwell support 341 tonnes of 

market sized adult cockles and a further 82 tonnes of smaller juvenile cockles. Both 

the adult and juvenile populations have increased since 2011, in particular the 

juvenile population which has increased 42 tonnes. This has resulted in the total 

tonnage increasing from 369 tonnes in 2011 to 423 tonnes in 2012. Figure 6.13 

shows the combined size distribution of cockles found along the River Orwell during 

these surveys.  

Figure 6.13 Cockle size and year class distribution for Potters Reach, July 2012. 
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Figure 6.14 Cockle size and year class distribution for River Orwell, July 2012. 

6.2.3.2 River Stour Cockle Stocks 

The density and distribution of cockles along the River Stour is shown in Figure 6.15 

and Figure 6.16. 

Twenty-seven of the 74 stations surveyed in the Holbrook Bay area of the River Stour 

were found to contain market-sized cockles. These covered an area of 154.2 hectares 

compared to 28 stations covering an area of 165.7 hectares in 2011. The mean 

density of these cockles has increased slightly from 14.4 cockles/m2 (range 3.33-

106.67/m2) in 2011 to 15.17 cockles/m2 (range 5-85/m2) in 2012. 

Figure 6.17 shows the 2009 year-class cohort accounts for 60.9% of the total 

population present in the River Stour, of which all cockles in this cohort contribute 

towards the market sized population. The remaining adult population consisted of 

2011, 2010 and 2008 year-class cohorts. At the time of the 2011 survey the 2008 

year-class cohort made up the majority of the population. The 2005 year-class cohort 

present in 2011 has been lost from the population in 2012. Individually, these cockles 

had a mean weight of 10.1g compared to 8.3g in 2011. In 2011 the majority of 

cockles were between 16-18mm compared to 19-21mm in 2012 suggesting a 3mm 

shift in size distribution between surveys. 
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For 2012 the mean cockle biomass was estimated at 1.54 tonnes/hectare compared 

to 1.2 tonnes/hectare in 2011. From these figures the biomass of marketable sized 

cockles populating the River Stour is estimated at 238 tonnes compared to the 198 

tonnes present in 2011.  

Smaller sized cockles were found at six of the 74 stations covering 32.4 hectares. 

This area has more than doubled since the 2011 survey where only three stations 

contained smaller cockles that covered an area of 13.7 hectares. The mean density of 

these smaller cockles has also increased slightly from 5.56 cockles/m2 (range 3.33-

10/m2) in 2011 to 8.3 cockles/m2 (range5-15) in 2012. This population of smaller 

cockles consisted mainly of the 2011 year-class cohort with a small contribution from 

the 2010 year-class cohort. The individual mean weight of smaller cockles has 

remained relatively stable at 1.8g compared to 1.98g in 2011 as has the mean 

biomass at 0.15 tonnes/hectare compared to 0.11 tonnes/hectare in 2011. As a 

consequence of the increased area and density seen in this area of the River Stour, 

the total biomass is estimated to be five tonnes; a 3.5 tonne increase since 2011.  
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Figure 6.15 Density and distribution of cockles ≥14mm along the River Stour. 

 
Figure 6.16 Density and distribution of cockles <14mm along the River Stour. 
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Figure 6.17 Cockle size and year class distribution for Holbrook Bay, River Stour, July 
2012. 

 

Table 6.3 Summary of the cockle stocks throughout the surveyed areas 2007-2012.  

 ≥14mm <14mm 

 Biomass (Tonnes) Biomass (Tonnes) 

Site 2007 2009 2010 2011 2012 2007 2009 2010 2011 2012 

Pond Ooze 57 52 34 123 31 40 68 9 23 10 

Cathouse Pt. 311 161 263 138 244 31 27 4 10 60 

Potter Reach 86 130 104 72 66 1 27 4 3 12 

Orwell  

Total 

455 343 401 333 341 72 122 17 36 82 

Holbrook 23 91 106 198 238 2.5 1.4 2 1.5 5 
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6.2.4 Discussion 

Table 6.3 provides a summary of cockle stocks within the River Stour and Orwell. For 

the River Orwell, the 2011 survey saw the cockle population at their lowest levels 

since surveys began at 369 tonnes. This was despite an increase in the Pond Ooze 

population for both the market and smaller sized cockles. At the time of the 2012 

survey, the overall population appears to have recovered slightly with a total cockle 

population of 423 tonnes. This recovery owes to an apparent healthy settlement of 

<14mm cockles and a healthy recruitment into the market-sized population in the 

Cathouse Point area. 

Both the Pond Ooze and Potter Reach market-sized cockle population have suffered in 

2012 resulting in only a slight overall increase in market-sized cockles in the River 

Orwell. However, the total smaller sized cockle population has more than doubled 

since 2011 which may lead to a subsequent increase in the market sized cockle 

population along this stretch of river in 2013. Since surveys began in the River Stour, 

the population of market-sized cockles has increased yearly despite consistently low, 

smaller sized cockles. The 2012 estimate follows this trend. There has been a slight 

increase in smaller sized cockles but this may be an artefact of the change in 

sampling, capable of detecting densities as low as five cockles/m2 compared to 3.3 

cockles/m2 in 2011. This allows a less accurate estimate of stocks therefore direct 

comparisons between 2012 and previous year’s results should be made tentatively.  
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6.3 Manila Clam Survey  

6.3.1 Introduction 

The Manila clam Vererupis philippinarum (Adams & Reeve. 1850) is a bivalve mollusc 

native to the Indo-Pacific region. Largely as a result of human activity, this species 

can now be found along many coastlines including the Atlantic coast of Europe. 

Initially, the Manila clam was introduced at several sites along the British coast in the 

late 1980’s as part of an investigation into their suitability for aquaculture. Research 

suggested temperatures would be too low to support larval production or recruitment. 

Despite this, Poole Harbour along the English South coast supports a naturalised 

population (Humphreys et al. 2007) that is exploited commercially. 

During the 2009 survey time was taken to map other species that were found within 

the boundaries of the cockle survey. Although previously recorded in low densities, 

the Manila clam was found in high densities in both the Stour and Orwell Rivers 

(Jessop et al. 2009). Consequently, surveys are now conducted annually to monitor 

the potential for a valuable commercial fishery. 

As of the 4 July 2011, both Eastern IFCA and Kent and Essex-IFCA have temporarily 

closed the River Stour and Orwell to fishing for Manila clams under the Authority’s 

bylaw 8 (the temporary closure of shellfish fisheries).  

6.3.2 Method 

The Manila clam survey is conducted alongside the cockle survey using the same pre-

determined grid (Figure 6.7 and Figure 6.8).  

Initially, when Eastern Sea Fisheries Joint Committee (ESFJC) officially began 

conducting Manila clam surveys back in 2010, one sample per station was collected.  

With low densities recorded during these surveys, effort increased during the 2011 

survey in order to reduce the appearance of patchiness and improve stock estimates. 

At each of the River Orwell stations two samples were collected with three samples 

per station in the River Stour effectively detecting densities as low as five and 3.3 

clams/m² respectively. During the 2012 survey two samples have been taken at each 

site using a 0.1m² day grab over high water.  

The samples were washed over a 3mm mesh with all live Manila clams retained. For 

each clam found the length and width was recorded to the nearest millimetre and 

individually weighed using electronic scales capable of weighing between 0.01-200g.  
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The data was entered into an excel spread sheet then transferred into a MapInfo GIS 

database. Vertical MapperTM software was used to create nearest neighbour 

interpolated models of Manila clam distribution found in both the Stour and Orwell 

rivers. The biomass of manila clam was calculated by multiplying the area (hectares) 

covered by the mean weight of the samples. Length measurements were entered into 

an excel spread sheet to illustrate size distribution for both rivers and compared to 

previous years. 

6.3.3 Results 

The 2012 survey found nine of the 44 stations within the River Orwell contained 

Manila clams, covering an area of 56.5 hectares. This is a reduction on the 14 

stations covering an area of 71.3 hectares in 2011. The distribution of Manila clams 

along the River Orwell is shown in Figure . The mean density of clams found across 

this distribution was 8.3/m² (range 5-10/m²) similar to the density recorded in 2011 

(8.07/m²). At 0.77 tonnes/hectare, the mean biomass of Manila clams found in 2012 

has also remained relatively stable compared to 2011 figure of 0.76 tonnes/hectare. 

From these figures the calculated biomass for the River Orwell is 43.7 tonnes 

representing a further decrease in the Manila clam population along this river from 

the 54.6 tonnes recorded in 2012.  Table 6.4 provides a summary of the Manila clam 

population found along the River Orwell since surveys began in 2009.  

Table 6.4 Summary of V.philippinarum populations along the River Orwell. 2009-
2012. 

 River Orwell 

 2009 2010 2011 2012 

Area (ha) 51 50 71.3 56.5 

Mean Density (clams/m2) 11 20 8.07 8.30 

Total Biomass (tonnes) 150 142 54.6 43.7 

Figure 6.19 illustrates that since 2009 there has been a gradual loss in larger 

individuals from the River Orwell manila clam population. In 2009 80% of the 

population was ≥35mm, the Minimum Landing Size (MLS) for Manila clams. This 

figure fell to 43% and 19% in 2010 and 2011 respectively. This loss has continued 

into 2012 with only 13% of the population being above the MLS. No Manila clams 

above 40mm were recorded in 2012. Individually, the mean weight of Manila clams 

was 9.29g (range 3.56-19.81g) similar to that recorded in 2011 (9.48g, range-0.97-

51.52g). 
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Figure 6.18 Distribution of V.philippinarum in the River Orwell. July 2012. 

Figure 6.19 Size distribution of V.philippinarum. River Orwell, 2009-2012. 
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In the Holbrook bay area of the River Stour ten of the 74 stations were found to 

support Manila clams covering an area of 40 hectares. This represents a 63% 

reduction on the 25 stations in 2011 covering an area of 108 hectares.  The 

distribution of Manila clams found in the Holbrook Bay area is shown in Figure . The 

mean density of clams found along this distribution was found to be 5.5/m² (range 5-

10/m²) compared to 8.77/m² (range 3.33-46.67/m²). The mean biomass of clams 

found in the River Stour has decreased from 2.489 tonnes/hectare in 2011 to 1.54 

tonnes/hectare in 2012. From these figures the total biomass has dramatically 

decreased from 269.6 tonnes in 2011 to only 61.6 tonnes in 2012.   
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Table 6.5 provides a summary of the Manila clam population in the Holbrook Bay area 

of the River Stour from 2009 to 2012.  

 
Figure 6.20 Distribution of V.philippinarum in Holbrook Bay, River Stour. July 2012. 
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Table 6.5 Summary of V.philippinarum in Holbrook Bay, River Stour. 2009-2012. 

 

 River Stour 

 2009 2010 2011 2012 

Area (ha) 65 74 108.3 40 

Mean Density (clams/m2) 15 15 8.77 5.5 

Total Biomass (tonnes) 226 230 269.6 61.6 

Unlike the River Orwell Manila clam population, the size distribution of clams found in 

the River Stour has remained relatively stable (Figure 6.21). In 2011, 70% of 

individuals were above 35mm representing an increase on the 2010 estimate of 65%. 

This figure has increased to 82% in 2012 however there has been a loss of larger 

individuals above 54mm. This loss in larger individuals has resulted in a slight 

decrease in the mean individual weight of Manila clams from 28.38g (range 3.13-

72.12g) in 2011 to 27.1g (range 6.33-55.98g) in 2012.  

Figure 6.21 Size distribution of V.philippinarum. Holbrook Bay, River Stour. 2009-
2012. 

6.3.4 Discussion  
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Table 6.5 provide a summary of the Manila clam population along the River Stour and 

Orwell between 2009 and 2012. This year has seen a loss in Manila clams from both 

rivers although this loss is much greater in the Holbrook Bay area of the River Stour. 

This loss appears to be a combined effect of loss in area covered and a reduction in 

density resulting in a more patchy distribution. The temporary shellfish closure in 

place will remain in force at this time. While these results may reflect actual changes 

it is also possible that the change in sampling effort from three grabs per station to 

two has reduced the accuracy of the survey. It is likely the changes seen are a 

combination of both actual changes in population and changes in sampling effort. For 

this reason, any comparisons between years should be made tentatively.  
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6.4 Distribution of Peacock Worm 

6.4.1 Introduction 

The peacock worm Sabella pavonina (Savigny. 1820) is a marine polychaete 

belonging to the family Sabellidae.  It is easily recognisable when immersed by the 

presence of a feathery filter-feeding crown protruding from a protective leathery 

tube. The tube is anchored to the substratum (Murray et al, 2011). The worm can 

grow up to 30cm in length depending on age with the mud-mucoid tube protruding 

up to 10cm above the sea bed. Although S. pavonina colonies have not yet been 

classified as reef structures, in many ways they conform to the description given to 

reefs. They form a substantial discreet community that is very different from the 

surrounding seabed which provides anchorage for other sessile marine organisms and 

shelter for numerous other species. Despite this, Sabella colonies are not protected 

under any of the conservation designations for the Stour and Orwell Estuaries, 

including the recommended Marine Conservation Zone (rMCZ). This species is widely 

distributed and locally abundant around all British Coasts (Avant, P, 2008). 

Eastern Sea Fisheries Joint Committee (ESFJC) has been aware of the presence of S. 

pavonina along the Rivers Stour and Orwell since 1997. Anecdotal evidence from 

fishermen suggests that they have been present since as early as 1965.  

ESFJC first mapped the extent of S. pavonina in 2003 using RoxannTM Acoustic 

Ground Discrimination System (AGDS) aboard RV Three Counties in conjunction with 

a 0.1m2 day grab. One colony covering approximately 85 hectares was identified 

along the River Stour between Holbrook Bay and Copperas Bay and another colony 

covering approximately 35 hectares in the River Orwell between Levington Creek and 

Trimley Marshes (Jessop et al, 2003). Video footage of the River Stour colony showed 

it to be in healthy clumped condition creating a dense “forest” covering the substrate. 

When ESFJC resurveyed in 2007, the River Stour population had badly deteriorated 

with video footage showing a high number of damaged and unoccupied tubes 

separated by bare ground (Jessop et al, 2007). Except for a slight recovery in 2009 

the colony along the River Stour has continued to segment with the area covered 

decreasing year on year.  

The colony in River Orwell appeared to be in a healthy condition during the 2007, 

2009 and 2010 surveys but the 2011 survey revealed that the colony had 

experienced a similar loss to that seen in the River Stour. More than ten hectares had 



Suffolk River Surveys 

 

 

 
Eastern IFCA Research Report 2012 

193 

been lost with the colony no longer extending across the river. What remained 

however was in good condition with a high tube density and occupancy. 

Both colonies have been surveyed again during the 2012 surveys to ascertain 

whether there had been further deterioration or recovery of these features. 

6.4.2 Method 

Kent and Essex IFCA’s RV Tamesis has been used to conduct stratified day grab 

sampling based on the extent mapped the previous year. The total number of living 

S. pavonina found within the 0.1 m2 grab was recorded then entered into an excel 

spread sheet. The following scale was then assigned; 

0 worms=0, 1-49 worms=1, 50+ worms=2 

The data has been interpolated using Vertical MapperTM GIS software to create 

distribution models of S. pavonina colonies along the River Stour and Orwell. 

6.4.3 Results 

Between 2010 and 2011 the survey of the River Orwell showed an increase in the 

density of S. pavonina from a high of 1,600 worms per m2 to a high of 2,700 worms 

per m2 respectively. However, the area covered by the species during this period had 

decreased from 29 hectares in 2010 to 17 hectares in 2011. 

In 2012 a high of 5520 worms per m2 (minimum ten per m2) were recorded in the 

subtidal area of the River Orwell. Both clumped (defined as more than one individual 

in close proximity to another; specific distances not stated (Tompsett 2003)) and 

solitary individuals were present. Of the 58 grabs deployed along the River Orwell, 31 

were found to contain S. pavonina with 18 stations containing ≥50 worms per 0.1m2 

(500 per m2). S. pavonina covered 19.8ha; a slight increase on the 2011 estimate. 

Figure 6.22 shows the predicted distribution of S. pavonina along the River Orwell.  

Unlike in 2011, an ROV has not been used to ascertain the condition of the colony. 

Worms present in the grab appeared to be in good condition with high tube 

occupancy attached to muddy substrate.  
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Figure 6.22 Predicted distribution of Sabella pavonina in the River Orwell. July 2012.  

Figure 6.23 Predicted distribution of Sabella pavonina in the River Stour. July 2012. 
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Between 2009 and 2010, S. pavonina was found to colonise two core areas along the 

River Stour each covering 17 hectares. The survey in 2011 found these colonies had 

segmented into four smaller areas covering 15.5 hectares in total.  

In 2012 these colonies were found to have deteriorated further. S. pavonina now 

colonises ten hectares in total, nearly a quarter of the area covered back in 2009 

(Figure 6.23). Despite this loss in area, the density of healthy worms ranged from 10-

3600 worms per m2. This compares to a high of 500 and 2000 worms per m2 in 2010 

and 2011 respectively (2009 figure not given). Of the 71 sites surveyed, 31 were 

found to contain S. pavonina with only seven sites containing ≥50 worms per 0.1m2, 

the majority of which occurred off Erwarton Ness point. Both clumped and solitary 

individuals were present occupying the subtidal area of the River Stour between the 

Western and Eastern Copperas Bay. 

6.4.4 Discussion 

A number of human activities could affect the survival of S. pavonina. Anchoring, 

dredging and trawling can all physically damage the worms in localised areas where 

such activities occur, while excessive sediment discharge can cause smothering. The 

worm requires some suspended sediment in order to build and maintain its tube but 

excessive sediment can cause clogging of the feathery crown.  

Harwich Haven Authority (HHA) regularly deposits sediment along the Stour and 

Orwell Rivers as part of a Sediment Replacement Programme.  In order to mitigate 

for increased rates of erosion, HHA deposits large volumes of material along the 

middle and lower Stour and along the Orwell estuary from 2002-2011 (Royal 

Haskoning, 2007 and 2012). 

Recharge ceased at Holbrook Bay in the River Stour in December 2003 as a 

precautionary measure after the Authority, ESFJC, expressed concern that the oyster 

beds in the Bay could suffer from the accumulation of silts. The mass of material not 

placed at this site was redistributed between three other sites, two being in close 

proximity to the S. pavonina colony in Copperas Bay (Royal Haskoning, 2007). It may 

be possible that the condition of the colony which remained in 2007 could have been 

affected by such placements. 

As part of the HHA Compensation, Mitigation and Monitoring Agreement, a wide scale 

benthic survey programme of the Stour and Orwell estuaries was introduced. These 

surveys are undertaken by Unicomarine on an annual basis to monitor for any 
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changes in the ‘favourable’ conservation status of the Stour and Orwell estuaries. 

Groups of samples have been selected to represent typical biotopes in each river. For 

the SS.SMx.IMx.SpavSpAn; EUNIS: A5.432 biotope, for which S. pavonina is a 

characterising feature, four stations within two groups (one in each river) has been 

selected for which benthic biological analysis is carried out.  

Results from these surveys suggest that there have been changes in the subtidal 

fanworm bed biotope within these groups. The abundance of Sabella between 2008 

and 2009 decreased, with a large increase in 2010, followed by a larger decrease in 

2011. The Authority’s survey highlighted a decrease in spatial extent for 2011 for 

both rivers despite an increase in the maximum density found for certain sampling 

sites. The decrease in the Stour continued in 2012 with a slight increase recorded for 

the River Orwell, again the upper density increased for certain sites. Pears & 

Worsfold, 2011 suggest that such disturbance may be at least partly due to the 

naturally stressed environment of estuarine habitats. These are characterised by 

variability in physicochemical characteristics such as dissolved oxygen, salinity, 

temperature and bed dynamics (Elliott & Quintino, 2007).  

The surveys conducted by Unicomarine reports the Sabella colony currently surveyed 

by the Authority to extend further into the channel. It may be that the extent of the 

colony is greater than what we have reported. There are also areas that we do not 

currently survey; One off Fagbury Point in the River Orwell and another to the South-

West of Holbrook Bay in the River Stour, although these areas only contain low 

numbers of the species.  

With only limited survey data reasons for changes in the colony can only be 

speculated upon. The observed changes for both surveys may represent long-term 

shifts in biotopes for which only future surveys will help to reveal.  
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6.5 North Mistley Mussel Bed 

6.5.1 Introduction 

A section of the upper Stour estuary referred to as North Mistley has been put 

forward as a recommended Reference Area through the Balanced Sea project. Blue 

mussel beds are listed as a Habitat of Conservation Importance for the North Mistley 

Reference Area but there is low confidence in data on blue mussel beds at this 

location. Local anecdotal evidence provided by an Area Officer of Eastern Inshore 

Fisheries & Conservation Authority suggests that mussels have not been present in 

this area for some ten to 15 years.  

The Authority decided to extend its usual Stour estuary survey westwards (upstream 

of the usual survey limit) to obtain information on the mussel beds reported in the 

North Mistley Selection Assessment Document.  

6.5.2 Method 

Two low water surveys were conducted by Eastern IFCA during 2012 to assess the 

mussel beds reported in the North Mistley Selection Assessment Document. During 

the first, undertaken on 22 February 2012, seven locations identified from previous 

surveys as supporting mussels were visited and presence/absence of mussel beds 

recorded.  

Observations were made at the seven sites shown in Figure 6.24. Sites one, five and 

six were visited on foot, having been accessed from the channel using a Rigid 

Inflatable Boat. The remaining four sites were observed from the channel using a 

Rigid Inflatable Boat. 

A second survey was conducted on 11 July 2012 during which three sites were visited 

(Figure 6.25). The location of these sites was informed from the survey conducted in 

February. Site A was visited on foot, having been accessed from the channel using a 

Rigid Inflatable Boat. Sites B and C were observed from the channel using a Rigid 

Inflatable Boat. The presence/absence of mussels was recorded at each site, and a 

description of their condition recorded for site A. 
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Figure 6.24 Chart showing the seven sites visited on 22 February 2012.  

Figure 6.25 Chart showing the three sites visited on 11 July 2012. 
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6.5.3 Results 

Both surveys were conducted at low water on spring tides allowing the greatest 

opportunity for the mussel beds to be exposed. For the February survey, limited 

daylight hours during the low water period restricted both the visibility and the extent 

of the survey. One site (site one) was walked by officers, but soft muddy conditions 

made it too dangerous for the officers to access the remaining sites on foot. For these 

remaining sites, observations were limited to what could be seen from the nearby 

channel in reduced light. Table 6.6 documents the observations that were made 

during the February survey. 

Longer daylight hours in July meant the visibility during the second survey was better 

than during the February survey. Site A was visited on foot, during which the 

perimeter of the bed was mapped using a hand-held GPS. This bed supported a 

sparse coverage of mussels that were settled on gravel, shell and mud. The majority 

of these mussels were old (60+ mm length) and encrusted with barnacles. Native and 

Pacific oysters were also found to be present within this bed. 

Soft mud prevented sites B and C from being visited on foot so observations were 

made from the nearby channel. Coordinates were taken from the channel as close as 

possible to the mussel beds from which their estimated extent was mapped. A sparse 

coverage of mussels could be seen to be present at both sites, but these appeared to 

be shelly. The ground to the east of site B (corresponding to a position between sites 

5 and 6 in the February survey) appeared to also support some features other than 

mud, but this area could not be approached close enough to positively identify if the 

feature included mussels. Several hillocks were also observed to be present on the 

south side of the river in the vicinity of Ballast Hill, but these were too distant to 

identify if mussels were present on them. Table 6.7 describes the beds surveyed in 

July 2012. 
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Table 6.6 Observations made during survey of North Mistley mussel beds – February 

2012. 

Site Latitude Longitude Mussel bed 

present/absent 

Observations 

1 51° 57’.136 N 01° 07’.283 E Absent No evidence of mussel beds, or 

past mussel beds found. Ground 

mainly occupied with slipper 

limpet Crepidula fornicata. 

2 51° 56’.864 N 01° 07’.179 E Absent Exposed mudflat observed from 

channel, but no evidence of 

mussels detected. 

3 51° 56’.848 N 01° 06’.675 E Absent Exposed mudflat observed from 

channel, but no evidence of 

mussels detected 

4 51° 56’.953 N 01° 06’.076 E Absent Mussels appeared from chart to 

be sub-tidal so were not 

specifically surveyed. However, 

correspondence with the previous 

surveyors (Unicomarine) indicated 

this bed had not been sub-tidal, 

but had been situated on the 

edge of the mudflat. No mussels 

detected along the edge of the 

mudflat.  

5 51° 56’.986 N 01° 06’.471 E Absent Muddy hillocks observed from 

channel that appeared to be 

ground that had once supported 

mussels. An attempt was made to 

survey these on foot but the 

muddy conditions proved too 

dangerous to reach the hillocks. 

No mussels were seen from 20m 

away. 

6 51° 57’.033 N 01° 06’.147 E Absent As site E 

7 51° 56’.928 N 01° 05’.668 E Absent Muddy hillocks could be seen 

from 75m away in the channel, 

but these did not appear to 

support any mussels. 
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Table 6.7 Observations made during survey of North Mistley mussel beds – July 2012. 

Site Latitude Longitude Mussel bed 

present/absent 

Observations 

A 51° 56’.870 

N 

01° 06’.585 

E 

Present Officers visited bed on foot. 

Sparse coverage of old mussels 

found to be present attached to 

a bed of gravel, shell and mud. 

Perimeter of bed mapped using 

hand-held GPS. 

B 51° 57’.035 

N 

01° 06’.080 

E 

Present Officers unable to visit area on 

foot, but mussels observed 

from nearby channel to be 

present on hillocks. Mussels 

appeared to be shelly. 

C 51° 57’.075 

N 

01° 05’.825 

E 

Present Sparsely covered mussel bed 

observed from nearby channel. 

Bed appeared less shelly than 

sites A or B, but also of lower 

density. 

6.5.4 Discussion 

During the initial survey in February no mussels were found. Due to the timing of the 

low water period, however, visibility had been poor. At one site muddy hillocks had 

been identified which when surveyed in better light conditions in July were found to 

support a sparse coverage of mussels. Other patches were also positively identified 

during the July survey as supporting mussels. Most of these beds were too difficult to 

access safely from the channel, but on the one site that was visited on foot, the 

mussels were found to be old and encrusted with barnacles. The lack of any juvenile 

mussels on this bed indicated there had been no successful settlement for several 

years and as such, these beds appeared to be in decline. During both surveys other 

areas were found that supported old mussel shells, occasionally interspersed with 

slipper limpet, Crepidula fornicata. 
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7.0 JUVENILE FISH SURVEYS 

The Authority’s research activity “explore research opportunities for the Recreational 

Sea Angling sector” (RP2012O) coincided with a request from the Centre for Fisheries 

and Aquaculture Sciences (Cefas) to continue their Young Fish Survey (YFS) as well 

as the opportunity to help the Environment Agency with their Water Framework 

Directive (WFD) surveys. The Authority conducted feasibility studies to explore the 

possibility of contributing to both the WFD and YFS surveys while using the existing 

data as a baseline for its own finfish surveys. Juvenile fish are less mobile than adult 

individuals and more sensitive to environmental conditions (Ramos et al., 2012) such 

as temperature, salinity and dissolved oxygen. By targeting juvenile individuals 

trends can be identified and linked to environmental factors and temporal changes in 

community compositions. 

7.1 Cefas Young Fish Surveys 

7.1.1 Introduction 

The Eastern Inshore Fisheries and Conservation Authority (Eastern IFCA) have trialled 

the methods and locations of the Cefas young fish survey.  Cefas started the survey 

in 1970 and have a valuable historic dataset of species distribution.  Recently, Cefas 

lost funding to continue the surveys and contacted the IFCA’s in whose district the 

sample stations lay to ask if they could continue the surveys to maintain the dataset. 

The Eastern IFCA purchased a rope warp and arranged to borrow the standard gear 

from Cefas.  An advisor from Cefas agreed to accompany a team of research officers 

on a survey cruise and provide his expertise.  Unfortunately the survey was cut short 

after only half a day due to problems with the vessel and the surveys were 

postponed.   During the available time only two stations were sampled.  Later on 

there was another chance to carry out the surveys in conjunction with cockle surveys 

at Horse Shoe Point.  While no one from Cefas was available to accompany the 

survey at this time the decision was made to attempt the surveys. 

7.1.2 Method 

The sites selected were based on the Cefas YFS sites within the Authority’s district. A 

2m wood beam with a 4mm knotless mesh and three tickler chains was towed on a 

polypropylene warp. Towing was carried out with the tide at a speed as close as 

possible to 1kn. Each tow lasted for ten minutes for a distance of 350 – 600m with an 

optimum distance of 450m. The catch was emptied onto a sorting table and all finfish 
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were removed and their total length measured to the nearest millimetre below. Cefas 

methodology specifies that fish should be measured to the half centimetre below, but 

to make the data compatible with the WFD sampling (Section 7.2) it was decided to 

use the lowest common denominator). Benthos species, as defined by the Cefas 

benthos recording, sheet were counted. In large samples subsampling of the benthos 

was used was used. At each station a YSI 6920 Sonde was used to collect salinity, 

temperature, turbidity and chlorophyll values.  

When there was any uncertainty the species were photographed and identified or, 

when necessary for more detailed inspection, fixed in a 70% Industrial Methylated 

Spirit. 

7.1.3 Results 

Officers collected 25 samples covering 21 stations along the Lincolnshire coast and 

within The Wash Embayment.  1443 fish were measured. Poor weather prevented the 

sampling of any sites along the North Norfolk coast.  Depending on the number of fish 

and amount of benthos in each sample it took between 20 and 45 minutes to sort and 

measure each sample  
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Figure 7.1 Location of complete and incomplete survey stations in Eastern IFCA’s 
district. 
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As the study was a feasibility study, insufficient samples were collected to make any 

observations about trends. There is no statistical significance of catch composition 

between the survey stations (ANOVA p=0.065). The only other observation that can 

be made is the presence of species caught within the Authority’s district. The existing 

data set which would be inherited from Cefas would be a major advantage and saving 

of resources as statistically significant analysis would be possible from the first full 

data set. Data analysis using R-project gives an indication of the spatial distribution 

of species and their size frequencies at different latitudes. It is important to stress 

that at this early stage, and with such a small data set no conclusions can be drawn 

from the data, apart from demonstrating the presence of the species caught.  
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Figure 7.2 Family composition (percentage standardised to 1000m2) at sampled 
station 
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Figure 7.3 Spatial distribution of species grouped by family. 

Figure 7.4 Spatial distribution of species lengths grouped by family. 
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7.1.4 Discussion 

Several studies (Greenwood, 2008., Olin 2003, Gyllenborg, 1979) have shown that 

trawl samples alone are not necessarily representative of community composition. To 

accurately sample the species present several different sample methods are 

necessary. The Cefas Young Fish Survey is not designed to identify the species 

composition; rather its aim is to identify variations in the distribution of certain 

species over time. 

At low abundance an increase in effort does not necessarily reflect an increase in 

catch. The issue of hyperstability and hyperdepletion identified by Harley et al., 

(2001) shows that with hyperdepletion the abundance is underestimated by an 

increase in effort and with hyperstability the abundance is overestimated by an 

increase in effort. As catch per unit effort is not equally proportional to abundance 

over a range of species, using trawl catches as a measure of abundance is, in this 

case not, appropriate. 

Le Pape et al, (2003) have suggested that annual growth of Solea Solea can be used 

as an indicator of estuarine quality. Following age cohort up to year-2 and measuring 

the increase in size will give an indicator of water quality; in particular temperature, 

eutrophication levels and pollution. This would require the removal of otoliths to 

accurately identify the correct age cohort and would necessitate a smaller window for 

when the surveys can be carried out. 

The Transitional Fish Classification Index used by the Environment Agency for Water 

Framework Directive monitoring (Coates et al., 2007) could be used to monitor the 

health of rivers and estuaries within the Eastern IFCA district. The data could be used 

either as standalone information, or, if Eastern IFCA officers were trained with the 

appropriate fish identification skills the data could also be fed into the Environment 

Agency’s Water Framework data. 

During trials of the trawl speed and gear in the River Nene, smelt (Osmeranus 

eperlanus), an indicator species for high dissolved oxygen, were present in the catch. 

The survey was successful in that it identified challenges to the Cefas methodology. 

None of these issues present a clear barrier to Eastern IFCA carrying out this type of 

survey. There is not enough data to form any conclusions apart from the presence of 

the species caught in the Authority’s district and that there is no statistical difference 

in the catch composition between survey stations. As a feasibility study the survey 
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was a success and clearly demonstrated that Eastern IFCA has the required 

capabilities to carry out the surveys. The failure to complete all of the allocated 

survey stations within the available time, however, highlighted the Authority would 

struggle to complete such a project without a significant increase in the allocated 

time. 

7.1.5 Issues 

Trawling speed: 

The standard operating procedures specify that each trawl should be at a speed of 

one knot with the tide.  Due to the large tides experienced in The Wash trawling at 

the correct speed proved to be difficult.  Often the trawl would be beam on with the 

vessel drifting out of gear.  The optimum distance for each tow is 450m with 

tolerances of 350 – 600m (the trawl catch is standardised to 1000m2).  Careful 

communication between the skipper and crew was required to ensure that the 

distance of each tow fell within these tolerances.  The only station at which it was not 

possible to follow this procedure was the river Great Ouse.  The station is within the 

confines of the River Great Ouse and allowing the vessel to drift would have been a 

danger to other vessels and potentially cause the vessel to run aground.   

Length recordings: 

Cefas requirements dictate that fish species should be measured to five millimetres 

(rounded down).  As Eastern IFCA are attempting to develop our fish survey 

programme in collaboration with the Environment Agency who require measurements 

to the nearest millimetre we decided to also apply this to the young fish survey.   This 

required a small change to the station record sheets which, if Cefas are to keep the 

database for this project, will need some input on the new design. 

Data storage: 

There are two issues with the data collected: input and storage of the data.  As this 

was a feasibility survey it has not yet been decided if Cefas or the Eastern IFCA be 

responsible for the input or storage of the data.  At present we have developed an 

access database to hold the data captured from the young fish surveys and any of 

this database is also capable of capturing data from other types of fish surveys, 

including the Environment Agency’s Water Framework Directive Monitoring.  It is easy 

to extract the data from this database into a format Cefas can use for import into its 

own databases.  From discussions with representatives from Cefas it is unlikely that 
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the Eastern IFCA would be given access to Cefas’ database for the purpose of data 

input because of the practical issues with granting an external organisation access to 

their computer systems.  Should Cefas decide that they would like to remain in 

control of the data input and storage the Eastern IFCA can supply them with copies of 

the original station record sheets.   

Timing of surveys: 

The biggest issue with the surveys was the timeframe in which they are required to 

be carried out.  Cefas specify that the surveys should be completed in the last week 

of September or first two weeks of October.  While the Eastern IFCA is able to 

dedicate the required vessel time to the surveys, we are limited by a monthly rosta. 

Any interruption, as those that occurred this year, means the surveys cannot be 

rescheduled until the following month.   

The survey is standardised to daylight hours and as Three Counties is restricted by 

tides at her moorings, it will be necessary for the research team and crew to remain 

at sea to make use of all daylight available and complete the survey in the timeframe 

allowed. 

Scope (other IFCAs): 

Currently only Eastern and Sussex IFCAs have carried out young fish surveys with 

North Eastern and Kent & Essex IFCA expressing an interest.  If the other IFCAs do 

not commit to the project, Cefas will need to decide if a partial data set is sufficient 

for their requirements. 

7.1.6 Conclusion 

The sample sites of the young fish survey are highly concentrated along the 

Lincolnshire coast, The Wash and North Norfolk coast and completely exclude the 

East Norfolk coast and Suffolk coast where the Authority would like to carry out more 

sampling. 

The current survey design is also orientated at long term changes in species 

composition.  While this is useful on a larger scale the Eastern IFCA is currently more 

interested in community composition of young fish and assessing potential nursery 

grounds and this requires additional sample methods such as seine or fyke nets to 

capture a variety of functional and feeding guilds. 
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Eastern IFCA recognises the importance of the historical dataset Cefas hold, however, 

the Authority does not believe that this particular survey fits its current research 

programme.  The survey design and methodologies are very useful and it is very 

likely that the Authority will continue to use them in 2013 and onwards albeit in a 

survey regime more suited to the needs of the Eastern IFCA. Further discussion with 

Cefas is required to decide if this sampling can contribute to the Young Fish Survey.   
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7.2 Alde And Ore Fish Surveys 

7.2.1 Introduction 

As part of Eastern IFCA’s juvenile fish survey programme officers planned a series of 

surveys targeting estuaries and rivers. The aim of the programme was to trial survey 

methods suitable for use in identifying nursery areas, in particular bass and flatfish 

nursery areas. Ultimately data collected can also be used in a Transitional Fish 

Classification Index (TFCI), as used by the Environment Agency to monitor ecological 

status for the Water Framework Directive. Officers from Eastern IFCA joined a team 

from the Environment Agency in surveying the River Ouse and received training in 

use of beach seine net and two meter beam trawls.  

7.2.2 Site Selection 

Three different sites of interest were identified. These were Blakeney, Southwold and 

Orford. The sites were selected as their characteristics of slow moving estuaries 

indicate that they would be suitable as nursery areas. Orford was chosen as previous 

sampling by the Environment Agency meant there were proven sample sites and 

historical data available for comparison. The sites used were: Shingle Street, 

Havergate Island, Boyton Dock and Iken Cliffs 

On 10 August 2012 Pisces III was launched in Orford to assess the sites and their 

suitability. It was found that the due to the shallow waters and draft of Pisces III 

made access to Iken Cliffs, site furthest upstream, difficult. It was decided that this 

site would only be sampled if time allowed.  
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Figure 7.5 Survey sites selected within the Alde and Ore estuaries. 
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7.2.3 Sampling 

Three officers deployed the beam trawl at the Shingle Street site but the seabed 

proved to be unsuitable for a trawl as the beam was quickly filled with cobbles and 

boulders and became too heavy to handle. A small number of Sprat (Sprattus 

sprattus) were caught but these were returned to the water as the trawl distance was 

too short to count as a complete sample.  

The seine net was deployed, but due to the rough weather the wind and wave action 

caused the net to close and again, became very heavy to handle. By the time the net 

had been recovered, the wind had picked up further and the decision was made to 

cancel the survey. 

7.3 Other Sampling 

During the course of the juvenile fish sampling, a fyke net was deployed in the river 

Nene to test the anchors and method of use. The net was left in the water for 24 

hours. The test was successful and, when recovered, several species were found to 

have been caught, including eels. The fish were returned without measuring them as 

the intent was only to test the deployment. Both eels and smelt (caught with trawls 

from Three Counties) are indicators of high dissolved oxygen and indicate good 

environmental health for the River Nene.  
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8.0 BACTERIOLOGICAL AND BIOTOXIN SAMPLING 2012 

8.1 Introduction 

Shellfish harvesting areas are required to be classified by the competent authority, 

the Food Standards Agency (FSA), to ensure food safety and public health in 

accordance with EC regulations 852/2004, 853/2004 and 854/2004 (The European 

Parliament and the Council of the European Union, 2004). The analytical approach is 

two-pronged and includes bacteriological analyses of shellfish meats (for the 

purposes of bed classification) and biotoxin analyses by means of both meat and 

water analyses. 

8.2 Bacteriological Sampling- Bed Classification 

Bed classification involves initial desktop and coastline studies to ascertain the degree 

of potential pollutant sources in and around a shellfish production area. Potential 

sources of contaminant include farmland, treatment plants and boats. Outlets near 

and into rivers and streams facilitate the transport of faecal coliforms onto shellfish 

beds where the degree and rate of deposition is affected by a host of physical and 

environmental factors such as bathymetry of the seabed, seasonality, wind and 

rainfall.  

Based on this information, sanitary surveys are devised to optimise sampling 

representation and aim to quantify the presence of Escherichia coli, as a proxy of the 

concentration of faecal coliforms in a shellfish sample. Other viruses such as 

Norovirus are also tested for. This allows for a more rapid response to outbreaks, 

especially during very cold weather when shellfish filter-feeding, and therefore the 

purging of such contaminants, is at a minimum. 

Under the current scheme, Local Action Groups and Local Action Plans provide an 

immediate and responsive mechanism for the investigation of E. coli sample results 

exceeding regulatory levels. There are government targets that aim to improve water 

quality in shellfish harvesting areas under the Shellfish Waters Directive (scheduled to 

be superseded by the Water Framework Directive in 2013). There has been significant 

investment in the improvement of sewage systems, although very few shellfish 

harvesting areas currently achieve an A-grade classification. Ultimately, water quality 

is one of the most important concerns for the shellfish industry and can cause 

significant issues for producers.   
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The testing procedure in the Eastern IFCA district uses samples of Cerastoderma 

edule (common edible cockle), Mytilus edulis (blue mussel) and Crassostrea gigas 

(Pacific oyster) and at times has included Ostrea edulis (native or flat oyster) and 

Ensis directus (razor clam). Samples are collected monthly by a number of 

organisations, including the Eastern IFCA, on behalf of Local Councils. Eastern IFCA 

itself is currently responsible for collecting C.edule and M.edulis only. 

Table 8.1 Classification criteria for harvesting areas (Cefas. 2013). 

Class Microbiological standard Treatment level 

A 
All samples contain ≤ 230 E. 

coli/100g shellfish flesh. 

None required (direct human 

consumption). 

B 

90% of samples must be ≤ 

4600 E. coli/100g shellfish 

flesh; all samples must be less 

than 46000 E. coli/100g shellfish 

flesh. 

Depurate (using approved 

methodology), relayed in an approved 

Class A relaying area or heat treated by 

approved methods before being sold 

for human consumption. 

C 

All samples must not exceed ≤ 

46000 E. coli/100g shellfish 

flesh. 

Must be relayed (minimum of 2 

months) to meet Class A or B, or be 

heat treated. 

D 
Do not conform to at least class 

C. 
Prohibited. 

8.3 Biotoxin Sampling 

C.edule, M.edulis and water samples are collected by Eastern IFCA as part of this 

sampling regime on a monthly basis. Meats are used in the testing of Amnesic 

Shellfish Poisoning (ASP) associated with Pseudo nitzchia, Diarrhetic Shellfish 

Poisoning (DSP) caused by Dinophysis spp. and Prorocentrum lima, and Paralytic 

Shellfish Poisoning (PSP) caused by Alexandrium spp.  

Unusually high biotoxin concentrations can often be triggered by plankton blooms 

where an influx of phytoplankton to a system may bring with it toxic algal species. 

The presence of these may cause a temporary increase in the detection of toxic 

species associated with ASP, DSP and PSP. Although the occurrence of one is not 

necessarily preceded by the other, they can give an indication as to whether a toxic 

event may be imminent in results.  

Phytoplankton monitoring in England and Wales is being carried out by the Centre for 

Environment, Fisheries and Aquaculture Science (CEFAS) on behalf of the Food 

Standards Agency. Water samples are collected from designated shellfish growing 

areas and analysed, by light microscopy, for various species of phytoplankton. These 

samples are collected concurrently with the meat samples.  
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Table 8.2 Action levels of flesh, water toxic algae levels and methods of analysis 
(Food Standards Agency, 2012). 

 Flesh Method of 

Analysis 

Water Method of 

Analysis 

ASP 20µg/g flesh High 

Performance 

Liquid 

Chromatography 

(HPLC) 

Producing 

algae: 150,000 

cells/L  

Utermöhl 

method (Light 

microscopy 

and electron 

microscopy) 

DSP Presence Liquid 

Chromatography 

Mass 

Spectrometry 

(LC-MS) 

Producing 

algae: 100 

cells/L 

PSP 80µg/g/100g 

flesh 

High 

Performance 

Liquid 

Chromatography 

(HPLC) 

Producing 

algae: 

presence >0 

cells/litre 

 

Previously, the method for detecting potentially harmful PSP and lipophilic toxins was 

based on a test called the mouse bioassay (MBA). In 2006, the UK was the first 

European Union country to introduce HPLC (High Performance Liquid 

Chromatography) methodology into a statutory monitoring programme. This 

significantly reduced the reliance on the MBA test. In 2011, the FSA approved the 

replacement of the MBA for the detection of lipophilic toxins, including toxins 

responsible for Diarrhetic shellfish poisoning (DSP) with Liquid chromatography mass 

spectrometry (LC-MS) (Food Standards Agency, 2012). The introduction ensures 

increased confidence in monitoring results and addresses the scientific and ethical 

concerns identified with the mouse bioassay currently used in the monitoring 

programme. 

8.4 Current Sampling Regime 

Based on the current programme of monitoring, Table 8.3 outlines the current sample 

requirements from each site in The Wash from which Officers collect organisms. 

Figure 8.1 depicts the locations of these sampling sites. During site visits, water 

quality readings are taken using an YSI data sonde. Such concurrent data collection 
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provides water quality parameter details utilised by Cefas. Samples are delivered to 

the Cefas using temperature controlled biotherm boxes.   
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Table 8.3 Current bacteriological sampling requirements for The Wash. 

Sample type Area Zone Species 

EHO Friskney / Wrangle 

North Lays / Witham Bank 

Mare Tail 

Breast 

Breast 

Stylemans 

Training Wall 

Welland Wall 

1 

1 

2 

3 

3 

4 

5 

6 

Cockle 

Mussel 

Mussel 

Cockle 

Mussel 

Mussel 

Mussel 

Mussel 

Biotoxin Friskney / Wrangle 

Mare Tail 

Breast 

1 

2 

3 

Cockle 

Mussel 

Cockle 

Water 

 

Friskney / Wrangle 

Mare Tail 

Breast 

Heacham South 

1 

2 

3 

4 

 

Figure 8.1 Bacteriological, Biotoxin and water sampling sites (2012).  
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8.5 Results and Discussion 

The full list of classifications given for 1 September 2012 to 31 August 2013 for 

shellfish production areas in England and Wales can be found at:  

http://www.food.gov.uk/multimedia/pdfs/shc13.pdf 

For microbiological results for individual harvesting beds in England and Wales (E.coli 

numbers in detail) and maps including maps of zones see (Cefas website): 

http://www.cefas.defra.gov.uk/our-science/animal-health-and-food-safety/food-

safety/classification-and-microbiological-monitoring/england-and-wales-classification-

and-monitoring/shellfish-monitoring-results.aspx 

For recent biotoxin (ASP, DSP and PSP) and phytoplankton monitoring results see: 

http://www.food.gov.uk/enforcement/monitoring/shellfish/ewbiotoxin/ 

Table 8.4 reports the classification results of bivalve production areas in the Eastern 

IFCA district during 2012. Classifications are effective from the 1 September until 31 

August of the following year.  Sea zone maps for the individual species can be found 

in Figure 8.2 Classification of Bivalve Mollusc Production Areas. The Wash - C.edule. 

Effective from 1st September 2012 (Cefas, 2013).The latest classifications (2012-13) 

for those sites in which Eastern IFCA collect samples are all of a B-grade standard 

with the exception of the Welland Wall (Mytilus spp.) which has a C-grade 

classification. This means that any shellfish gathered from within the Eastern IFCA 

district are required to undergo depuration or other suitable treatment by producers 

prior to consumption (Table 8.18.1). The majority of the areas have achieved a long-

term status, in that they have 5 years of compliance data with 90% or better 

compliance with 4600 E.coli/100g. These bed classification results are generally good, 

but the aim would be to achieve waters with an A-grade classification for all 

production areas within the Eastern IFCA district. There have been no incidences of 

meat or water biotoxin samples containing toxic algae species above what is regarded 

as safe throughout 2012. 

There are many factors which can influence the levels of microbiological 

contamination in mollusc flesh including environmental conditions, time of year and 

the quality and quantity of faecal contamination discharged into local coastal area. 

Sources of contamination include human and animal sources of pollution that can 

occur as point source inputs (e.g. discharges, outfalls and cracked pipes) or more 
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generally as diffuse pollution (e.g. agricultural run-off). Although there have been 

many improvements in recent years, the identification and prevention of 

contamination from such sources is clearly difficult and represents an on-going 

challenge.  



Bacteriological and Biotoxin Sampling 2012 

 

 

 
Eastern IFCA Research Report 2012 

223 

Table 8.4 Designated bivalve mollusc production areas in the Eastern IFCA district. 
Effective from the 1st September 2012 (Food Standards Agency. 2012). 

Production 

Area 

Zone Bed Name Species Class 

The Wash - 

Boston 

Zone 1 North Butterwick 

Wrangle 

Friskney 

C. edule B  

Zone 1 South Witham Bank/ North 

Lays 

Mytilus spp. B – LT 

Zone 2 East Maretail 

Tofts Ridge 

Tofts South 

Gat Sand 

Toft Lays 

Herring Hill 

Black Buoy 

Holbeach 

C. edule 

Mytilus spp. 

B - LT 

 Welland Wall Mytilus spp. C 

The Wash – 

King’s Lynn 

Zone 3 Thief 

Breast Sand 

Inner West Mark 

Knock 

Daseleys 

C. edule B – LT 

Scotsman’s Sled 

Thief 

Breast Sand 

Daseleys 

Mytilus spp. B - LT 

Zone 4 North Heacham C. edule B – LT 

Hunstanton Mytilus spp. B - LT 

Zone 4 South Ferrier Sand 

Pandora 

Stylemans 

South Daseleys 

C. edule 

Mytilus spp. 

B - LT 

Zone 5  Training Wall Mytilus spp. B - LT 

Brancaster  Brancaster C. edule 

Mytilus spp. 

C. gigas 

B - LT 

Thornham C. gigas B - LT 

Blakeney  Simpool Mytilus spp. B – LT 

South Side C. gigas B – LT 

Wells – The Pool Mytilus spp. B 

River Alde  Home Reach C. gigas (2) B – LT 

Butley  Creek C. gigas B – LT 

Deben  Girlings Hard 

Spinny Marsh 

Girlings Hard 

Stonner Point 

Shottisham Creek 

C. gigas 

Mytilus spp. 

C. gigas 

O.edulis 

Mytilus 

spp.(1) 

C. gigas (1) 

C. gigas (1) 

B 

1. Classification is provisional due to insufficient sample results, either in number or period of time 
covered.  

2. Temporarily declassified because bed is not commercially active and a reduced rate of monitoring 
has been agreed with the Local Authority.  
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Figure 8.2 Classification of Bivalve Mollusc Production Areas. The Wash - C.edule. 
Effective from 1st September 2012 (Cefas, 2013). 
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Figure 8.3 Classification of Bivalve Mollusc Production Areas. The Wash - Mytilus spp. 
Effective from 1st September 2012 (Cefas, 2013). 
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