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Summary 

This work has been commissioned by Natural England to explore the current levels of bait digging, 

dragging and other harvesting activities within Holes Bay and their impact on the interest features of 

Poole Harbour Special Protection Area (SPA).   Holes Bay contains 214ha of intertidal habitats and is 

an important part of the Poole Harbour Special Protection Area (SPA) (total area 2272ha).   

The study took place during January, February and early March 2012 and comprised five different 

elements to provide an overall picture of the intensity, location and effects of bait removal in Holes 

Bay: 

 Regular circuits around Holes Bay mapping all bait digging and other activities around the 
entire Bay; 

 Time lapse photography (including infra-red at night) to gain an overview of the frequency of 
bait digging and other activities from a selection of fixed points;  

 Detailed watches recording the behavioural responses of birds to disturbance; 

 Two counts of the birds within Holes Bay at low tide, mapping the distribution and counting 
the number of birds within the Bay. 

 Observations of bird feeding behaviour with respect to areas where bait digging had taken 
place.  

 

Circuits 

Eighteen circuits were undertaken (i.e. roughly two per week).  Eight were at low tide.  Bait digging 

was recorded somewhere in Holes Bay on seven of the eight low tide circuits.  Most observations 

involved the same individuals. Most of the digging was concentrated in the south of the Bay, digging 

was also observed north of the railway line.  Bait dragging was recorded on three of the circuits and 

there were no observations of pump scoop dredging.   

Circular marks (created by either pump-scoop dredgers or bait dragging) on the mudflat were 

recorded regularly on the circuits, despite relatively few boats seen.  Additional marks on the mud 

flats indicated bait digging was also taking place on many occasions between circuits.   

Time-lapse Photography 

The time lapse cameras recorded images every half hour.  Four cameras were used, and we estimate 

their field of view to roughly have covered 20% of the SPA within Holes Bay.  From 7282 images, 

6875 were ‘usable’ (i.e. filtering out images where the view was obscured, for example by fog, 

condensation etc.).  Of these usable images 981 were during daylight and at low tide and nine 

images showed bait digging taking place, indicating that bait diggers were present around 1% of 

time.  Images showing bait diggers were collected on just two cameras, and for these two cameras 

(at the southern end of the Bay) the results would indicate bait diggers present (within the limited 

area covered by the two cameras) around 4% of the time that mud is exposed.     

The images suggest that, in the southern part of the Bay at least, scars on the mud flat from bait 

digging remain visible for seven days.   
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Boats undertaking bait fishing/pump scoop dredging activities were recorded on all four cameras 

and were present in 48 different images, including 15 images during darkness, indicating that much 

of the boat activity takes place at night.   

Detailed Watches 

63 hours of observation (standardised watches undertaken as part of a wider study of disturbance in 

Poole Harbour) recorded activities taking place and responses of birds at four different locations 

within Holes Bay.  As with the cameras, the watches focused on a relatively limited area (104ha) of 

the Bay.   

During the watches, 827 different observations of people or craft in the vicinity of the bird recording 

areas were recorded. These observations involved at least 1134 people and 109 dogs.  The majority 

of activity was on the shore, with walkers, cyclists and joggers being the most frequently recorded 

activities.  Due to the small number of diggers/boats, the large size of the Bay and the relatively 

small focal areas covered by the standard watches, relatively few disturbance events were recorded 

as a result of these activities.  Nine instances of bait dragging, three groups of bait diggers and two 

pump scoop dredgers were recorded.  Levels of disturbance (in terms of birds being flushed) from all 

activities as a whole were relatively low, with birds seen to be flushed less than once an hour.  There 

were no observations of bait dragging or pump scoop dredging causing birds to be displaced (where 

birds were present within 200m or where birds were seen to be disturbed).  The number of 

observations relating to bait digging was relatively low (7 observations, less than 1% of all 

observations).  Of these seven observations one involved major flight (birds flushed more than 50m) 

and one a minor flight.  The number of birds involved was small.  

Bird counts 

From two snapshot counts in late February and early March, maximal counts of waders and wildfowl 

indicated nearly 3000 birds present within Holes Bay.  Black-tailed godwit, redshank, teal and wigeon 

were the main species present.   

Foraging Observations 

Focal observations were made of foraging curlew in early March.  We compared behaviour in areas 

where we knew bait digging had taken place in the preceding two months with areas not dug.  There 

was no significant difference in the number of pecks, number of successful pecks or number of steps 

per observation in areas dug and not dug.  Direct observation of bait diggers suggests that around 

1000 ragworms may be dug per digger per visit, equivalent to a curlew feeding on the mudflats for 

around 18.5 hours.   

Conclusions 

Combining all observations, bait digging events were recorded on 11 days which represents 31% of 

all suitable daylight low tides less than 1.2m within the study period (there were 36 suitable tides in 

total). Given that the entire bay was not under continuous surveillance, this figure is high and would 

indicate that bait digging is occurring somewhere within Holes Bay on most of the suitable tides.   
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Pump scoop dredging and bait dragging also take place, with much activity clearly at night.  In total 

much of the intertidal area of Holes Bay is likely to be affected, either by digging, dragging, dredging 

or a combination of all three.   

The results do not indicate that bait digging and the other harvesting activities are having no impact 

on the SPA.  Further work is required to ascertain the long term sustainability of the levels of 

harvesting observed; options for the further work are considered.   
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1. Introduction 

Overview 

1.1 This work has been commissioned by Natural England to explore the current levels 

of bait digging, dragging and other harvesting activities within Holes Bay and their 

impact on the interest features of Poole Harbour Special Protection Area (SPA).   This 

report focuses on the key part of the winter (for waterbirds) and aims to provide 

more understanding of the levels of occurrence and the impacts of bait digging in 

this part of Poole Harbour. 

Poole Harbour: Description, Designations and Conservation Importance 

1.2 This study focuses on Poole Harbour, which is a European Protected Site within the 

Natura 2000 network and is covered by SPA and Ramsar designations.  These 

designations bring particular and strict legal requirements relating to plans and 

projects which are not for nature conservation management.   

1.3 The designations reflect the importance of the sites for birds, plants and 

invertebrates.  Disturbance is a particular issue for birds and is therefore relevant to 

the SPA and Ramsar designations.   The SPA is 2272ha and includes the following 

individual species (summarised from the SPA Review account for Poole Harbour):  

 Breeding - common tern Sterna hirundo and Mediterranean gull Larus 
melanocephalus.  

 Over wintering - black-tailed godwit Limosa limosa and shelduck Tadorna 
tadorna. 

 On passage - aquatic warbler Acrocephalus paludicola and little egret Egretta 
garzetta. 

1.4 The SPA designation also qualifies for its ‘waterfowl assemblage’, regularly 

supporting 28,426 individual waterfowl including: redshank Tringa tetanus,curlew 

Numenius arquata, dunlin Calidris alpina alpina, lapwing Vanellus vanellus, red-

breasted merganser Mergus serrator, goldeneye Bucephala clangula, pochard 

Aythya ferina, shoveler Anas clypeata, dark-bellied Brent goose Branta bernicla 

bernicla, cormorant Phalacrocorax carbo, shelduck Tadorna tadorna, black-tailed 

godwit Limosa limosa islandica, avocet Recurvirostra avosetta and little egret Egretta 

garzetta. 

Holes Bay 

1.5 Holes Bay is a shallow area of soft mud located in the north of Poole Harbour 

between Poole and Hamworthy encompassing Creekmoor Lake and Upton Lake (see 

Map 1, page 13). The narrow outlet into the main part of the harbour means that the 

bay is quite enclosed.  The entire intertidal habitat within the bay falls within the SPA 

and is around 214ha, approximately 10% of the SPA. 

1.6 The mudflats of Holes Bay are known to be important for birds (Pickess 2007), and in 

particular are used extensively by feeding wigeon, teal, black-tailed godwit and 

avocet. Birds will also roost in the bay at high tide. Poole Harbour is considered to 
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support unusually large numbers of ragworms Nereis virens (Dyrynda & Lewis 

1994a) and Holes Bay is one of the favoured locations in the Harbour for the 

collection of bait (Drake 2011).  Bait digging has probably taken place here for 

hundreds of years, and the public right to fish includes the right to dig bait for 

personal use (there is no public right to dig for commercial sale of bait)1.  Holes Bay 

is a convenient location for digging due to the proximity of roads and footpaths 

allowing easy access.  It is used by local fishermen, but a search on internet based 

discussion groups indicates that there is interest in coming to Poole Harbour for bait 

digging from further afield. Arnold & Arnold (1985) also report itinerant groups of 

commercial bait diggers using Poole Harbour.  Bait dragging and pump scoop 

dredging are also carried out in Holes Bay (Drake 2011).   

Bait digging and dragging and pump scoop dredging 

1.7 Bait digging is generally carried out by hand using a normal garden fork, sometimes 

strengthened with a metal handle2. Holes are dug in the mud at mid to low tides. 

The dug mud is then picked over by hand and the worms extracted. Bait diggers 

work at night as well as during daylight hours, as ragworms can be more active and 

closer to the surface in the dark. 

1.8 Bait dragging involves collecting ragworms from very soft muddy sediment by 

dragging rakes behind a boat.  It is undertaken on very soft sediment which is 

unsuitable for bait digging. The only details of this activity come from a report by 

Dyrynda (1995) and it is believed that Poole Harbour is the only UK location where 

this activity is undertaken (Fowler 1999).  Dyrynda states that the gear used is a large 

double-tined drag, with tines of about 0.3 to 0.4 m long, towed through the mud 

behind a boat in order to hook and drag out large worms. These worms, and some 

other large invertebrates, gather in a ball on the tines of the drag. The activity takes 

place on the lower shore and in the shallow sublittoral, leaving behind circular scars 

on the mudflats (Dyrynda 1995).  

1.9 Pump scoop dredging is a fairly recently developed shellfishing method involving the 

use of an attachment to pump water to clear sediment from the dredge used to 

scoop up shellfish from the mud (Parker & Pinn 2005). In Poole Harbour, small dories 

are typically used for pump-scoop dredging, and are easily recognised by the dredge 

and pipes deployed over the side of the boat, and the metal box-shaped riddle on 

the boat. Pump-scoop dredging is used to collect cockles Cerastoderma edule and 

Manila clams Tapes philippinarum (Parker & Pinn 2005).  Manila clams are 

naturalised in Poole Harbour, having been introduced in 1988, and are exploited by 

both fisherman and wading  birds (Jensen et al. 2004).  

                                                             

1
 http://www.ukmarinesac.org.uk/activities/bait-collection/bc5_0_1.htm 

2
 http://www.ukmarinesac.org.uk/activities/bait-collection/bc2_3.htm 
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Disturbance from bait removal and wintering waterfowl 

1.10 Given the range of interest features and the conservation importance of the site it is 

clearly important to understand the impacts of the different harvesting activities.  

These impacts are two-fold:  

 Disturbance as a result of the presence of people on the mud flats/on boats;  

 The impact of prey removal, potentially reducing the amount of prey available 
to the birds.   

1.11 A detailed review of impacts and options for management is provided by Fowler 

(1999).  Bait digging is one area where enforcement has proved particularly difficult 

in the past. Legislation has however changed and regulation is now vested to IFCAs.  

Bait digging is particularly highlighted by in Natural England’s recent risk review of 

Marine sites (Coyle & Wiggins 2010) as an issue across a number of sites.  Bait 

digging activities can result in the depletion of prey for birds and also can cause 

disturbance. There are a variety of studies addressing these impacts (Jackson & 

James 1979; Townshend & O’Connor 1993; Dyrynda & Lewis 1994b; Farrell 1998; 

Fowler 2002; Smith & Murray 2005; Morrison 2006).  For example, Townshend & 

O’Connor (1993) found that bait digging activity greatly reduced the extent of use of 

Lindisfarne NNR by wigeon, bar-tailed godwit and redshank, apparently through the 

direct effects of disturbance. Substantial increases in the populations of wildfowl 

were recorded in the year following prohibition of bait digging (e.g. 119% for 

shelduck, 700% for wigeon). In the case of bait dragging, disturbance may be less of 

an issue as the dragging occurs at high tide (when fewer birds may be present) but 

this may be conjecture. 

1.12 Disturbance to birds is an area with a particularly large volume of literature.  In 

general, studies have shown disturbance effects for a wide range of activities besides 

simply people, for example sudden noise (Wright, Goodman, & Cameron 2010), 

aircraft (Burger 1981; Conomy et al. 1998; Drewitt 1999), traffic (Reijnen & Foppen 

1994; Reijnen, Foppen, et al. 1995; Reijnen & Foppen 1995; Reijnen, Veenbaal, & 

Foppen 1995; Reijnen, Foppen, & Meeuwsen 1996; Reijnen, Foppen, & Veenbaas 

1997) and dogs (Lord et al. 2001; Randler 2006; Banks & Bryant 2007; Liley, Stillman, 

& Fearnley 2010).  Some types of disturbance are clearly likely to invoke different 

responses.  In very general terms, both distance from the source of disturbance and 

the scale of the disturbance (noise level, group size) will both influence the response 

(Beale & Monaghan 2004).  Disturbance issues and Poole Harbour are addressed in a 

number of sources (Underhill-Day 2006; Liley & Underhill-Day 2009; Liley & Tyldesley 

2011).  A report by Morrisson (2006) maps the occurrence of bait digging and 

waterfowl in Holes Bay and documents the extent that bait digging caused 

disturbance.   

1.13 Specific studies on disturbance issues as a result of bait digging, dragging or 

harvesting are few.  Many studies show birds to take flight as a result of people on 

the mud flats or in boats.  For example people on the mud flats, and especially bait 

diggers, were found to be more likely to cause birds to take flight on the Solent (Liley 
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et al. 2010; Stillman et al. 2012).  A study of curlews in southern Spain compared 

foraging behaviour of curlews when cockle harvesters were present and when they 

were absent (Navedo & Masero 2007) and found significant differences in foraging 

activity.  Curlews fed less on the days when harvesters were present, with birds 

typically losing around 14 minutes feeding time per tidal cycle (360 minutes 

potential foraging time).   

1.14 There is also a body of work looking at the impacts of bait digging and dredging on 

the invertebrate fauna of mud and sandflats.  The results tend to be fairly site 

specific, and presumably depend on the level of bait digging undertaken and the 

resilience of the invertebrate populations. Olive (1993) found that bait digging for 

ragworms in the Menai straights was not sustainable, but contrasts this with other 

sites. Jones (1992) attributes the decline in birds using Swansea Bay to bait digging. 

Cryer, Whittle, & Williams (1987) found no increase in density of lugworms in an 

area depopulated by digging after six months. In Chichester Harbour, Farrell (1998) 

found that four species were significantly affected by experimental digging -  large 

worm Amphitrite johnstoni and its commensal Harmathoe imbricata were 

completely absent following digging, and still at very low numbers a year later. In 

contrast, Blake (1979) suggested that bait digging caused no significant difference in 

densities of ragworms on the North-East coast of England, and concluded that the 

dug population was probably not threatened.  

1.15 The process of digging for bait can cause the death of many other marine 

invertebrates, by physical damage, burial and smothering or exposure to desiccation 

and predation (McLusky, Anderson, & Wolfe-Murphy 1983). For example,  Jackson & 

James (1979) found that cockle numbers had declined drastically in areas dug 

extensively for lugworms and ragworms, in contrast to less heavily dug areas.  

Experimental digging on the East Anglian coast resulted in a significant decline in the 

density of species including lugworms Arenicola marina, a catworm Nephtys caeca, 

sand mason worm Lanice conchilega, and common cockle Cerastoderma edule but 

not others including Baltic clam Macoma balthica, seed shrimps Ostracoda, 

Harpacticoida (a copepod) and Foraminifera (marine plankton) (James, Perrow, & 

Thatcher 1993).  Farrell (1998) found that cockle Cerastoderma edule numbers fell 

slightly after experimental digging, while common periwinkle Littorina littorea 

numbers increased, settling on large flints exposed by digging. 

1.16 Dyrynda (1995) suggests that bait dragging has a smaller impact than bait digging, 

but is more widespread and is carried out across many remote and otherwise 

undisturbed areas. In addition to the removal of large numbers of ragworms, other 

large infauna are likely to be damaged by dragging, which causes disturbance to a 

depth of 0.3-0.5m. If undertaken in these habitats, it would also cause extensive 

damage to Zostera beds, Sabellaria (tubeworm) beds and saltmarsh. 

1.17 Emerson, Grant, & Rowell (1990) found that, in addition to the removal of market-

sized clams and shell breakage of remaining ones, the impacts of clam harvesting 

include exposure of pre-recruits leading to increased susceptibility of unharvested 
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clams to predation, desiccation or freezing, with effects depending on different 

sediment types. Broad (1997) considered that hand raking and mechanical 

harvesting was less destructive to clam populations than bait digging on the River 

Dee, although changes in community structure were observed and thought to be 

due to the release of sulphides, the destruction of diatom/bacterial layer, tubes and 

burrows within and on the sediment surface, and interference with normal 

predator/prey relationships. Parker & Pinn (2005) found no reduction in bird prey 

species such as lugworm and Corophium sp. as a result of pump-scoop dredging in 

Poole Harbour, although they suggest that the noise associated with dredging and 

the changes to the sediment topography may have an effect of bird foraging, and 

recommend further work is undertaken before the chronic effects of dredging can 

be understood. Pump-scoop dredging has been banned at some sites such as the 

Solent European Marine Reserve due to the deleterious impact on eelgrass Zostera 

beds (Solent EMS 2009), which are an important food resource for wintering Brent 

geese. 

1.18 At Holes Bay, the enclosed nature of the site results in the dug over areas taking 

some considerable time to weather down (2-10 weeks) (Morrison 2006). The site is 

also known to have elevated sediment bound contamination, and the release of 

sediment bound toxins during this activity is of concern (Underhill-Day 2006). 

Aims of this study 

1.19 The aim of this piece of work is therefore to understand in more detail how bait 

digging and dragging impacts the SPA interest of Poole Harbour.  The key pieces of 

information required are the extent of the different activities, how frequently they 

occur, where they occur and how they affect the wintering bird interest.  The 

outputs from this work will have the potential to provide the data required to make 

decisions about the next steps in managing bait digging/dragging within Holes Bay.   
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2. Methods 

Overview 

2.1 The approach adopted in this study is the combination of a number of observation 

and monitoring techniques carried out in January, February and March 2012, 

following a specification provided by Natural England.  An overall picture of the 

intensity, location and effects of bait removal in Holes Bay is provided through: 

1. ‘Circuits’: Regular circuits around Holes Bay mapping all bait digging and 

other activities; 

2. Time lapse photography to gain an overview of the frequency of bait digging 

and other activities; 

3. ‘Watches’: Detailed watches recording the behavioural responses of birds to 

disturbance; 

4. ‘Counts’: Two counts of the birds within Holes Bay at low tide, mapping the 

distribution 

5. ‘Observations’: Observations of feeding behaviour with respect to dug areas 

versus non dug areas.  

2.2 The fieldwork took place within a narrow window of just over two months and no 

sampling of invertebrates within the mudflats took place.  Therefore we do not 

directly address the level of depletion of invertebrates or any impacts on the 

substrate itself.  

Circuits 

2.3 To determine the location and frequency of bait digging in Holes Bay, observations 

of all bait removal activities were made by regular visits to the bay, undertaking a 

circuit of the bay, during which a number of stops were made at key vantage points 

to allow any activity to be mapped and recorded.  The six main vantage points on 

these circuits are shown in Map 1, and it can be seen that coverage of virtually the 

entire Holes Bay area was possible from these locations.  A total of 18 circuits were 

undertaken, covering different times of day, different days and different tide states.  

The circuits were driven, and a complete circuit took around 1.5 hours.  All activities 

involving people on the intertidal or harvesting in any way (i.e. fishing from the 

shore, pump scoop dredging, bait dragging etc) were carefully mapped, with the 

activities plotted as points (dots) on the map at the location where first observed.  

Supplementary information such as routes walked across mud etc were recorded 

where possible as additional information.  In addition, when the circuits were 

undertaken at low tide, any marks visible on the mud, either circles from bait 

dragging or  

2.4 Circuits were conducted during the first two months of 2012 with the first visit taking 

place on 5th January 2012 and the last visit taking place on 1st March 2012 (roughly 
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two per week).  The circuits provided complete coverage of Holes Bay at the given 

dates and times.     

2.5 The locations of activities when first observed were carefully recorded using 

landmarks, rangefinders and compass bearings.  In addition to recording the 

locations of the activities, surveyors also noted the locations of signs of previous 

activity including scarring or damage to the mud.  The timings of these visits were 

arranged to cover high and low tide, weekends and weekdays and would include 

some night-time visits.    
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Vantage point time lapse photography 

2.8 Time lapse cameras were installed at four locations around Holes Bay (Map 2).  The 

cameras were installed in front of the RNLI (camera 1), at Upton Country Park (2), in 

a tree at Symes Road (3) and Cobb’s Quay (4) at Hamworthy.  The cameras were set 

to take images every half hour for 24 hours of the day and were left in position 

between 2nd January and 2nd March.  Camera 3 was vandalised (ripped off the post) 

at its original location (on the railway bridge, Hamworthy, location 3a) and therefore 

it was moved to Symes Road (location 3b) on the 22nd January.  The cameras were 

checked throughout the monitoring period and data downloaded periodically. The 

approximate area visible from each camera is shown on Map 2.   
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Distribution of birds within Holes Bay 

2.10 In order to provide an overview of the total number of birds using the Holes Bay area 

and their distribution at the end of the winter, total counts were made of the Bay on 

two dates (21st February and 1st March).  On the first date the counts were made by 

a single observer and spanned two and a half hours, with the same surveyor moving 

between locations.  On a second visit on 1st March three surveyors counted 

simultaneously (one at the north, one at the east and one at the west side of the 

bay), allowing a more accurate, single count of all birds within the Holes Bay area to 

be collated.   

2.11 The aim of the counts was to give an indication of the number of birds using the bay 

as a whole (to give context to the observations of birds flushed etc.) and to enable 

simple distribution maps to be plotted.  To derive the distribution maps, we used a 

100m grid (aligned to the OS national grid). The grid was printed over OS and aerial 

photograph base layers, allowing surveyors in the field to approximately assign the 

counts made to individual grid cells.  The totals per grid cell (from the two visits) 

were used to derive coloured maps, with the colours reflecting the number of birds 

present within each cell.  Maps were generated for all waders and wildfowl species 

recorded on the two dates.   

2.12 The count data are limited in that they reflect the distribution of birds on two dates 

only, at the end of the winter, both counts made around low tide.   

Standardised diurnal watches: behavioural responses of birds to disturbance 

2.13 A wider study of Poole Harbour and disturbance issues was running concurrently with 

this study (see Liley, D. & Fearnley, H. 2012 for details).  This wider study included two 

survey points within Holes Bay, one at the north east corner of the Bay and one at 

Sterte.  Two additional survey points were added part way through the wider study – 

along the western shore of Holes Bay (using the bird hide at Upton Country Park and 

the end of the wooded spit just south of the railway line).  Full details of the survey and 

comprehensive analysis can be found in Liley & Fearnley (2012).  In this report we draw 

on the data to consider bait digging, bait dragging and pump scoop dredging in context 

with other activities taking place around Holes Bay and to assess the impact of these 

activities on the behaviour of the birds present.   

2.14 The two original survey locations (we refer to these as location 33, Holes Bay North; and 

Location 4, Sterte) were each visited three times per month over the period November 

– February inclusive, while the two additional survey points (Location 14, Holes Bay 

Hide and Location 15 Holes Bay, wooded spit) were surveyed three times per month for 

January and February only.  Each month two visits were undertaken on weekdays and 

one visit at the weekend.  Each survey visit lasted for 1 hour and 45 minutes. This 

equates to 63 hours of fieldwork in total within Holes Bay.  

                                                             

3
 The numbering – “location 3” etc. is used to allow direct cross reference with the wider disturbance study 
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2.15 At each survey location a focal area for the bird fieldwork was defined (see wider 

disturbance report for details).  This area stretched up to 500m from the surveyor and 

included all visible areas of intertidal habitat, below MHWM (mean high water mark), 

within this 500m radius.  The 500m radius was selected as this was the maximum 

distance at which surveyors felt confident counting birds at the same time as recording 

levels of human activity, and within which it was possible to reliably estimate distances 

between disturbance events and the birds.   

2.16 On straight sections of shore this area was typically defined simply as an arc (radius 

500m) drawn from the survey location.  Where jetties, creeks, headlands etc meant that 

there were no clear sight-lines, then the boundaries of the focal area became more 

complex.  The focal area encompassed a different total area at each survey point.  For 

the four survey points combined, the focal areas covered a total area of 104ha of the 

SPA within Holes Bay, i.e. just less than half of the area of the SPA within the Bay. 

2.17 Counts of the birds present within the arc were made at the beginning of the survey and 

at the end.  Counts were split into distance bands within each arc (0-50m, 50-100m, 

100-150m, 150-200m, 200-250m and 250-500m), with the distance bands reflecting 

distance from the shore. 

Diary of Recreational Activity 

2.18 All recreation events during the following 1 hour and 45 minutes were recorded, in a 

diary form.  This diary records all events within a pre-defined recording area.  This 

encompasses a wider area than the 500m count area used for the birds, as people 

above the MHWM and events outside the recording area could disturb birds.  

Regardless of whether birds were present or not, all events were recorded in this diary 

– this allows us to directly compare levels of human activity in different areas.  For each 

entry in the diary, details were recorded that include activity (categorised to standard 

codes, see Table 17), group size, zone (intertidal, on water or above MHWM), length of 

time present in area and notes relating to behaviour.  Where the codes were not 

applicable then the activity was described as free text.   

Table 1: Draft codes of disturbance events 

Description Code 

Dog walker  DW 

Dog off lead dx 

Dog on lead dl 

Bait digger (use for Crab tiling or bait digging – but use notes to specify) BD 

Bait Dragging (small boat going round in a circle, dragging for bait) BDD 

Cockle Raking (person standing on mud flats using a hand rake to pull out cockles) CR 

Pump Scoop dredging (small boat with suction pipe, collecting clams, cockles etc) PSD 

Cycling C 

Jogger J 

Fishing (from shore) F 

Walking / rambling (without dog) W 

Kids playing (with or without parents) KP 

Picnic  P 

Birdwatcher BR 

Horse Riding HR 
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Description Code 

Metal Detecting MD 

Wildfowling WF 

Swimming SW 

Windsurfer on water WS 

Kitesurfer on water KS 

Canoe on water Ca 

Jet Ski on water JS 

Water skiing WSk 

Rib or similar fast small boat SMb 

Small sailing boat (e.g. Laser / dinghy) SS 

Moderate – large sailing boat, not running motor LS 

Large boat on outboard motor LMb 

Person working on boat (boat stationary) B 

Person accessing boat or water (inc e.g. windsurfers walking across mudflat) BW 

Motor vehicle  MV 

Rowing boat RB 

Air-borne (microlights, helicopters, planes etc) AB 

  

2.19 The diary data were reviewed prior to analysis, and all activities simplified into few 

groups to facilitate analysis. In particular, where multiple codes had been used for 

individual events these were simplified to reduce the number of categories and types of 

activity included in the analysis. Overall we took human activity as the predominant 

category so for example where a cyclist was accompanied by a dog off lead we 

categorised this as a cyclist. We also introduced two new categories RES to account for 

activities of resident (dog in garden, strimming, painting, person on balcony etc) and OT 

to represent other which could not be categorised into any other field code (loud noise, 

gunshots, rock pooling, construction worker etc). Specific details on how diary events 

were recorded are given in the wider disturbance study report.  

2.20 Surveyors did not consistently record trains as a potential or disturbance across 

locations. Thus, references to these entries were removed from the analyses. 

Response of the Birds 

2.21 All recreational events that occurred within 200m of birds within the focal area (or 

resulted in birds within the focal area being disturbed) were classed as ‘potential 

disturbance events’.  For these events – a subset from the diary of all recreational 

activity - the response of each species (waders, wildfowl, divers and grebes only, and 

that were present within 200m) was recorded.  Each potential disturbance event could 

therefore be associated with more than one observation, where multiple species were 

present within the focal area.   

2.22 For each species, and each potential disturbance event within 200m, the following were 

recorded: 

 Species 

 Count (number present within 200m) 
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 Behaviour of the birds (prior to the disturbance event), simply categorised as F 

(feeding) or R (roosting/preening/loafing) 

 Response of the birds (see Table 2) ultimately observed 

 Distance: if “No response” this distance was the minimum distance from the 

potential disturbance event to the nearest individual bird of a given species; if 

disturbance occurred then this distance was the maximum distance from one 

individual to the disturbance event. 

 Distance displaced, i.e. the distance that the disturbed bird(s) walked/swam/flew 

if disturbed 

 Total time until original behaviour resumed 

 Notes 

2.23 In order to ensure accurate and consistent estimation of distances (both the distance 

from the source of disturbance to the birds and the distance the birds were displaced), 

surveyors used aerial photographs with the distance bands plotted to ensure they were 

familiar with the ‘layout’ of the focal area and the distance of different features from 

the shore.  Surveyors also used laser range finders to measure distances and at the end 

of fieldwork, distances could be paced exactly as an additional check.   

2.24 On occasions when the birds took flight it was not always possible to estimate 

distances, for example where the birds flew out of sight.  In such cases the distance 

displaced was simply not recorded and left blank.   

Table 2: Response Codes 
Response Code 

No response NR 
Alert, heads up, no change in birds’ position A 

Alert, birds walked/swam short distance and resumed previous behaviour W 

Birds flew short distance (<50m) and resumed previous behaviour in general area f 

Birds took flight and flew more than 50m   F 

 

Impact of bait digging and bait dragging on bird foraging  

2.25 Given the limited scope of the project in terms of available time for fieldwork (two 

months), a single species (curlew) was selected as a target for foraging observations.  

Over two days in early March detailed observations were made of foraging curlews.  

Each observation lasted 30 seconds.  Individuals actively foraging (i.e. probing in the 

mud) were selected and observations where the bird was not foraging for the full 

thirty seconds (i.e. stopped to preen, took flight etc.) were discarded.  During the 

thirty seconds the number of steps, the number of pecks and the number of 

successful pecks were recorded.  Successful pecks were those where the bird was 

seen to swallow; typically the bird would raise its head and it was possible to see a 

prey item held within the beak and swallowed.  Often birds would actively probe in a 

single location, with the beak deep within the mud.  When this occurred we counted 
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a peck each time the head was clearly raised, so that if the bird remained with its 

beak in the mud but hanged the angle of the head this was not counted as a “peck”.  

2.26 Foraging data were collected from different locations all round Holes Bay, and all 

collected by the same observer (DL) to ensure consistency.  Observations were made 

through a telescope and counts recorded using clicker counters.  Two low tide 

periods were covered and birds were observed from both the east and west shores 

and both north and south of the railway line.  Around 100 curlews were estimated as 

present in the Bay during the counts.  Target individuals were selected by 

systematically panning with the telescope; a different individual was selected after 

each observation until a complete ‘sweep’ had been made of the area and then the 

‘sweep’ was started again.  By using this approach and repeatedly changing survey 

location we ensured that birds were selected at random and the number of 

observations of the same individuals was limited.   

2.27 The location of each foraging observation was recorded using the grid cells (100m 

cells aligned to OS National Grid) used to map the distribution of birds.  By cross 

referencing this grid with the data on the locations where bait digging had taken 

place we were able to retrospectively assign observations to grid cells where bait 

digging was known to have taken place (i.e. over the period Jan-Feb) or not.   

Analysis and GIS 

2.28 All statistical analysis was conducted using Minitab (Version 14).  The GIS used was 

Mapinfo (Version 9.5).   
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3. Results 

Location and frequency of bait digging and bait dragging 

3.1 Eighteen circuits were undertaken, eight of which coincided with low tide and one 

visit (on a high tide) was during the night.  The number of different harvesting events 

recorded are summarised in Table 3.  Bait digging was recorded somewhere in Holes 

Bay on seven of the eight low tide circuits.  It was mostly the same individuals who 

were seen digging north of the railway line and from both the east and west shores, 

typically in a group of three but sometimes more.  It was normally possible to tell 

where they were digging from the presence of the same car parked on the grass 

verge along the eastern side of the Bay or on the north.  This group of diggers were 

the only ones recorded working the mud north of the railway line, which was 

accessed via Pergins Island with the car parked on the verge just to the west of the 

main roundabout by the fire station in the north east corner of Holes Bay.   

3.2 Fishing from the shore was regularly recorded at high tide, with the eastern side of 

the Bay popular with fishermen.  Fishing from a boat was less commonly recorded, 

with just one observation on 20th January.   

3.3 There were no observations of people pump scoop dredging during the circuits.  Bait 

dragging was recorded on three occasions.  This was usually the same boat operating 

in the area off Cobbs Quay, south of the railway line and along the eastern channel 

south of the railway.   

3.4 The distribution of activities recorded is shown in Map 3.  The map is complex as we 

record the locations of people and boats seen during the circuits and marks on the 

mud indicating where recent digging or dragging/dredging had taken place.  Circular 

marks on the mud were recorded regularly, in the north and southern parts of the 

bay.  It was not possible to differentiate between circles caused by pump scoop 

dredging or dragging, so they are simply mapped as “circles”.  The map also records 

anecdotal records, from visits when setting up cameras, counting birds etc.   

3.5 Map 3 therefore summarises activities taking place between early January and early 

March, just two months.  From the map it appears that the majority of harvesting 

activity was taking place off Sterte, towards the south-eastern corner of the bay.  It is 

noteworthy however that bait digging and dragging/dredging were taking place all 

over the bay, including north of the railway.  The circular marks in the north eastern 

corner were believed to have been created by boats launching from the grass verge 

in the north-eastern corner, with vehicle marks evident on the grass and tramlines 

going away from the shore, indicating that a dory had been launched there.  The 

marks are shown in Figure 1.   

3.6 While we believe the map gives a reasonable representation of the activity, it is 

important to note the following limitations: 
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 Marks on the mudflats, in particular the circular marks caused by dragging/dredging 

would be more apparent where close to the shore and close to the vantage point, it 

is likely that many were missed.  

 The data are just for two months and may not be representative of the whole 

winter.  For example, in December, as part of initial visits planning 

fieldwork/scouting for locations to place the cameras, 3 pump scoop dredgers were 

seen in the western part of Holes Bay, close to the railway line and to the south.  No 

activity in this area or in fact pump scoop dredgers at all were observed during the 

circuits.    

 The dots indicate where bait diggers were seen at the time.  Diggers clearly moved 

and covered a range of locations in a single low tide (see for example Figure 1).  The 

dots therefore are a simple snapshot.  For example on one circuit the regular group 

of thee bait diggers were seen and mapped south of the railway line in the area 

described as “Creekmoor Lake” on Map 3.  The three dots are clearly visible as a 

cluster on Map 3.  These diggers were later seen moving north of the railway line 

and returning to their parked car at the north of the bay.  The map shows the 

locations where each activity/event was seen first.   

 Whilst the winter was particularly dry, the temperature may have had an effect on 

the level of bait diggers out on the bay. January was the warmest in four years 

although the latter part of January was particularly cold.  The first half of February 

was 4°C colder than the long term average (1971-2000)4.   

 From the combined observations of bait diggers, activity was only recorded when 

the low tide was no greater than 1.2m. Looking across the study period, suitable low 

tides in daylight hours occurred on 65% of the days. 

Table 3: Dates of circuits and number of different events recorded.  Numbers of bait digging and fishing 
shore refer to the number of people observed.  The numbers in the last three columns (fishing from a boat, 
pump scoop dredging and bait dragging) refer to the number of craft rather than number of people.  Grey 
shading indicates low tide. 

Date Day 
Start 
Time 

Tide 
Bait 

digging 

Fishing 
shore 

rod/line 

Fishing 
boat 

rod/line 

Pump 
scoop 

dredging 

Bait 
dragging 

05/01/2012 Thurs 09:35 High 0 0 0 0 0 

13/01/2012 Fri 11:00 High 0 7 1 0 0 

20/01/2012 Fri 13:30 Low 5 0 2 0 0 

22/01/2012 Sun 13:55 Low 3 0 0 0 0 

24/01/2012 Tue 09:00 High 0 1 0 0 0 

19/01/2012 Thurs 09:10 High 0 0 0 0 3 

27/01/2012 Thurs 13:30 High 0 4 0 0 0 

31/01/2012 Tues 09:15 Low 3 0 0 0 0 

02/02/2012 Thurs 12:30 High 0 0 0 0 0 

                                                             

4
 http://metofficenews.wordpress.com/2012/02/ 
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Date Day 
Start 
Time 

Tide 
Bait 

digging 

Fishing 
shore 

rod/line 

Fishing 
boat 

rod/line 

Pump 
scoop 

dredging 

Bait 
dragging 

08/02/2012 Thurs 21:45 High 0 1 0 0 0 

05/02/2012 Sun 13:35 High 0 0 0 0 0 

10/02/2012 Fri 09:50 High 0 0 0 0 2 

13/02/2012 Mon 08:02 Low 5 0 0 0 0 

19/02/2012 Sun 09:30 Low 0 0 0 0 0 

21/02/2012 Tues 15:50 Low 1 0 0 0 0 

24/02/2012 Fri 10:03 High 0 0 0 0 1 

28/02/2012 Tues 08:05 Low 5 0 0 0 0 

01/03/2012 Thurs 09:30 Low 3 0 0 0 0 
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Figure 1: Images from Holes Bay.  Top image shows circular marks on the mud flats in the north east corner 
of Holes Bay, taken 31/1/2012.  It appears from the marks that a boat was launched from the shore here, 
possibly in the night.  The lower image shows a bait digger at Sterte.  Note the adjacent areas also dug over.   

 



P O O L E  H A R B O U R  B A I T  D I G G I N G  
 

25 
 

 
  



P O O L E  H A R B O U R  B A I T  D I G G I N G  
 

26 
 

Vantage point time lapse photography 

3.8 The cameras were checked regularly throughout the project and overall they were 

highly effective. Some functionality issues did arise including one camera being set 

to take pictures at 60 minute intervals instead of 30 minutes for a short period.  

3.9 In total 7282 images were taken although there was some variability in the number 

of images from each camera with some failure of camera 4 resulting in a low number 

of images (Table 4).  Combining the surveillance time for all four cameras the period 

spans 153 days, 22 hours and 2 minutes. 

3.10 All the images were checked and a note was taken of when the tide was out (only 

possible during daylight), when bait diggers were present (and the number of bait 

diggers), when boats were present (other than those moored) and when digging or 

dragging scars were visible. Other activities noted include people and animals on the 

foreshore. Images that were obscured (e.g. by bright sun, condensation or frost) 

were discounted along with images that were triggered by movement in the 

foreground.  The triggered images were excluded because the bait digging and boat 

activity did not trigger the camera and to produce and estimate of activity over the 

area and time, the intervals between images needs to be consistent.  

3.11 In total 981 images were taken that were considered to be useable (i.e. good quality, 

not obscured and triggered by movement), taken at low tide and also during the 

hours of daylight (Table 5). 

3.12 The area within view of each of the cameras was estimated at 42.7 hectares of the 

Holes Bay part of the SPA when all four cameras were combined (Table 5).  The 

largest field of view was recorded from camera 2 at Upton Country Park. Overall the 

cameras were recording activity over 20% of the SPA area within Holes Bay. 

Table 4: Summary table of the images taken by each camera. 

Camera 
Total images 

taken 
Total useable images (excluding 

poor and triggered images) 
Total useable daylight low tide 

images 

1 2417 2330 179 

2 2117 2082 612 

3 1845 1579 132 

4 903 884 58 

Total 7282 6875 981 

 

Table 5: The area of the SPA within view of each camera and the percentage of the total SPA area within 
Holes Bay. 

Camera 
Approximate area of SPA within view 

(hectares) 
Percentage of Holes Bay SPA area 

within view  

1 6.9 3.3 

2 15.5 7.4 

3 13.2 6.3 
4 7.1 3.4 

Total 42.7 20.4 
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3.13 In total nine images captured bait digging with three of the images showing two bait 

diggers within the shot (Table 6).  Nine image out of 981 useable images indicates 

that bait diggers were present around 1% of time. Bait diggers were only seen on 

cameras 1 and 4 (at the RNLI and Cobbs Quay). Bait digging scars were only observed 

from camera 1 due to the proximity of the digging to the camera and they were 

recorded on 40 images.  A series of images showing the bait diggers on camera 1 and 

the scars left on the seven subsequent day time low tides are shown in Figure 2.  It 

can be seen that the scars remain visible for at least seven days. 

3.14 Data from cameras 1 and 4 show that during low tide and daylight hours, bait 

diggers are present 4% of the time (Table 6).  These two cameras were observing 

6.7% of the SPA area within Holes Bay (Table 5). Whilst bait digging does not occur 

everywhere across the site, these figures provide a measure of intensity relative to 

the area monitored. 

Table 6: Images with bait diggers (* indicates that in 3 of these images, 2 bait diggers were seen)  

Camera 
Total images with bait 

diggers 
Total useable daylight low 

tide images 

Percentage of daylight low 
tide time when bait diggers 

were present 

1 7* 179 4 

2 0 612 0 

3 0 132 0 

4 2 58 4 

Total 9 981 0.9 

 

3.15 Boats undertaking bait fishing/pump scoop dredging activities were recorded on all 

four cameras with the most activity recorded from camera 3 at Symes Road (Table 

7).  The cameras reveal that much of the dragging/dredging is taking place during 

darkness.  Of the 48 images where boats were present fifteen were during darkness.  

Notably, nearly half of all the images with boats in them taken by camera 3 were 

taken at night time. 

Table 7: The number of images which recorded bait dragging and dredging boats on each camera. 

Camera Images with 1 boat 
Images with 2 

boats 
Total images 

Number of images 
with craft visible 

at night 

1 1 0 1 1 

2 4 0 4 0 

3 31 2 33 14 

4 10 0 10 0 

Total 46 2 48 15 

 

3.16 A number of other events were recorded, some of which triggered the camera 

including a cat investigating the camera and a dog and a person walking past. People 

were recorded on the foreshore most frequently opposite the RNLI (camera 1) along 

the Holes Bay road.  We also recorded an otter in the water from the bird hide 

camera at Upton Country Park (camera 2) (Table 8). 
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Table 8: The number of images recording other events and animals. 

Events 
Camera 

Total 
1 2 3 4 

Cat 
   

4 4 

Dog 
   

1 1 

Otter 
 

1 
  

1 

People on foreshore 23 1 1 
 

25 

Total 23 2 1 5 31 
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Figure 2: A sample sequence of low tide images taken from camera 1 at the RNLI after the area had been dug by two bait diggers.  The first two images on the 15th 
February show the presence of the bait diggers, and subsequent images shown are taken at low tide over the next 7 days until the original scars disappear.  Note new 
footprints can be seen on the 20th February although the activity (possibly bait digging) takes place out of view to the left. 
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Summary of bait digging observations 

3.17 It is useful to combine the headline results for observations of bait digging from 

three sources: 

 Bait diggers were seen on seven out of eight low tide circuits in daylight. 

 The observation data showed that three groups of bait diggers caused seven 
individual disturbance events. 

 Data from cameras 1 and 4 show that during low tide and daylight hours, bait 
diggers are present 4% of the time 

3.18 Looking at all three data types (excluding anecdotal observations), 19 bait digging 

events were recorded which occurred within an average of 38 minutes either side of 

a low tide.  All of the low tides were less than 1.2m in height.  Across the study 

period (9th January-4th March) there were 36 days when a low tide of 1.2m or less 

occurred in daylight (between 07:45am and 17:00pm).  The 19 bait digging events 

occurred on 11 days within the study period giving a figure of 31% of suitable tides 

with bait diggers present. Given that the whole of the bay was surveyed through 

circuits on only eight low tides and that the cameras had limited coverage, the figure 

of 31% is an underestimate and bait digging is potentially occurring on most suitable 

low tides. 

Distribution and number of birds present within Holes Bay 

3.19 Wintering waterfowl within Holes Bay tend to roost towards the north end of the 

Bay and spread out across the Bay as the tide is exposed.  In addition there is some 

movement, particularly by waders, with birds moving into the Bay from nearby areas 

of the SPA (Lytchett Bay) and the principal roost site (Brownsea Island).  

3.20 Two complete counts were made around low tide at the end of the winter.  Taking 

the maximum count for each species, the totals suggest that just under three 

thousand individual birds (only wildfowl and waders) were counted.  This is an 

impressive total given that the counts were made at the end of the winter (bird 

numbers would peak in the middle of the winter).  The totals represent a significant 

proportion of the SPA total, which in the SPA review is given as 28,426; more recent 

WeBS data (which is known to be incomplete) gives a 5 year mean harbour total of 

16,498 (Holt et al. 2011).  Species with over 100 individuals present included black-

tailed godwit, redshank, shelduck, teal and wigeon.  Count data are summarised in 

Table 9 and in maps 4-17.  The second count did coincide with a party of bait diggers 

present in the northern section of Holes Bay, this group were digging in the mudflats 

opposite Upton County Park, and accessed the area from the north (via Pergins 

Island).  Their presence resulted in most birds leaving the north-western part of the 

bay, and this should be taken into account when viewing the maps, which show 

markedly low numbers of birds in this area.   

Table 9: Summary of bird numbers counted during two complete counts at the end of the winter period 

Species 21/02/2012 01/03/2012 Maximum 

Avocet 59 0 59 

Black-tailed Godwit 208 580 580 



P O O L E  H A R B O U R  B A I T  D I G G I N G  

31 
  

Species 21/02/2012 01/03/2012 Maximum 

Curlew 28 97 97 

Dunlin 12 26 26 

Gadwall 0 10 10 

Lapwing 8 0 8 

Mallard 0 7 7 

Mute Swan 0 4 4 

Oystercatcher 17 41 41 

Pintail 0 13 13 

Redshank 111 404 404 

Shelduck 139 136 139 

Teal 319 1296 1296 

Wigeon 224 26 224 

Total 1125 2640 2908 
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Behavioural response of birds to disturbance 

3.22 In total 63 hours of survey were conducted at the four survey locations.  Those 

located on the east side of the bay location 3 (Holes Bay North) and location 4 (Holes 

Bay South) were each surveyed for 21 hours. The locations on the west side of the 

bay locations 14 (Holes Bay UCP hide) and 15 (Holes Bay railway) had half the level of 

survey effort at 10.5 hours.  

3.23 The diaries noted 827 different observations in Holes Bay in the vicinity of the bird 

recording areas. These observations recorded at least 1134 people and 109 dogs.  

Table 10: Rates of activity taking place at the four survey locations.  Table gives the number of diary events, 
i.e. groups of people, craft etc. per hour at each location.  Note that at locations 14 and 15 the survey level 
was 50% lower.  

Location 
3 

(Holes Bay 
North) 

4 
(Holes Bay 

South) 

14 
(Holes Bay - UCP 

Hide) 

15 
(Holes Bay –

Wooded Spit) 

Number of observations 
per hour of survey time 

14.6 20.0 8.8 0.9 

 

3.24 A higher number of observations were recorded at the eastern locations (Table 11 

and Map 18), and even after accounting for survey effort it appears that the eastern 

survey locations are busier.  However at location 15 the diary events that were 

recorded were only those visible from the survey point at the end of the wooded 

spit.  This means dog walkers and other people following the shore path were not 

recorded and only people walking round the small spit, out on the saltmarsh or on 

the mudflats or water were recorded.   

3.25 The most popular activity recorded was walking (without a dog) and accounted for 

32% (262 observations) of all recorded observations (Table 11 and Map 18). Cycling 

was the second most frequently recorded activity accounting for 31% (260 

observations).  

3.26 The majority of observations were recorded on the shore for locations 3 (Holes Bay 

North), 4 (Holes Bay South) and 14 (Holes Bay UCP hide) and for location 15 (Holes 

Bay railway) the majority of activity (67%) was recorded on the water (Map 19 and 

Table 12). In total 90% of observations were recorded on the shore, 9% on the water 

and 1% on the intertidal. 

3.27 No harvesting activities were observed at location 14 (Holes Bay – UCP hide) (Map 

20 and Table 11). Bait digging was recorded during watches at the other three 

locations. Pump scoop dredging was recorded at location 15 (Holes Bay – Railway) 

and bait dragging was recorded at location 4 (Holes Bay – South). 
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Table 11: Number of observations per activity recorded across the Holes Bay locations. Twice as much 
recording time was spent at locations 3 and 4 (42 hours) than was spent at locations 14 and 15 (21 hours) 

Activity 
3 

(Holes Bay 
North) 

4 
(Holes Bay 

South) 

14 
(Holes Bay - 
UCP Hide) 

15 
(Holes Bay -

Railway) 

Total (%) per 
activity  

Walking (without dog) 108 120 34  262 (32) 

Cycling 114 127 19  260 (31) 

Jogger 38 53 6  97 (12) 

Dog walker with dog on lead 24 33 7  64 (8) 

Rib or similar fast small boat  30 1 2 33 (4) 

Dog walker with dog off lead 11 10 9 1 31 (4) 

Birdwatcher 8 1 11  20 (2) 

Large boat (outboard motor)  18   18 (2) 

Bait dragging  9   9 (1) 

Fishing  7   7 (1) 

Other 1 1 2 1 5 (1) 

Person working on boat 
(boat stationary) 

 2  2 
4 (0) 

Rowing boat  4   4 (0) 

Bait digger 1 1  1 3 (0) 

Jet ski on water   3  3 (0) 

Motor vehicle 1 1   2 (0) 

Pump scoop dredging    2 2 (0) 

Canoe on water  1   1 (0) 

Large sailing boat (motor not 
running) 

 1   
1 (0) 

Picnic  1   1 (0) 

Total 306 420 92 9 827 (100) 

 

Table 12: Number of observed activities and their location with respect to the shoreline (an activity could 
occur on more than one area, for example, if a dog ran into the water it would be recorded as present on 
the shoreline, intertidal and the water) 

Activity 
3 

(Holes Bay 
North) 

4 
(Holes Bay 

South) 

14 
(Holes Bay - 
UCP Hide) 

15 
(Holes Bay -

Railway) 
Total 

Shore 306 356 91 2 755 

Intertidal 5 1  1 7 

On water  67 1 6 74 

 

3.28 In total 32 different bird species were recorded within the focal count areas.  These 

included 13 species of wader, 14 wildfowl and 5 other species (Table 4). Wigeon, teal 

and black-tailed godwit were the most numerous species.  The highest counts and the 

most species were recorded from location 3, in the north-east corner.   
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Table 13: Summary of species recorded within focal areas.  Data from all counts (i.e. two counts at each 
location at each survey visit).  Table gives maximum count at each survey point. 

Species 3 4 14 15 

Waders 
    

Avocet 203 0 113 47 

Black-tailed Godwit 357 160 1200 144 

Common Sandpiper 1 0 0 0 

Curlew 63 6 50 171 

Dunlin 164 0 110 0 

Golden Plover 0 0 1 0 

Knot 10 0 9 0 

Lapwing 0 0 17 0 

Oystercatcher 15 24 0 14 

Redshank 270 14 90 126 

Snipe 1 0 0 0 

Spotted Redshank 1 0 0 0 

Turnstone 30 0 0 0 

Wildfowl 
    

Canada Goose 5 0 58 30 

Dark-bellied Brent Goose 6 0 0 0 

Gadwall 39 0 15 2 

Goldeneye 4 1 0 0 

Great Crested Grebe 1 1 0 0 

Mallard 38 2 15 4 

Mute Swan 93 2 4 2 

Pintail 29 0 8 0 

Red-breasted Merganser 0 6 0 0 

Shelduck 78 13 81 130 

Shoveler 12 0 20 0 

Teal 720 84 900 398 

Tufted Duck 2 0 0 0 

Wigeon 1330 48 277 170 

Other Species 
    

Cormorant 3 6 3 3 

Grey Heron 2 1 
 

1 

Little Egret 7 3 1 3 

Little Grebe 2 0 13 16 

Spoonbill 13 0 0 0 

  

3.29 A total of 1558 potential disturbance events were observed during the 63 hours of 

standardised surveys within Holes Bay.  Responses to these events are summarised 

in Table 14.  The majority (93%) of observations involved no response from the birds, 

particularly at the Upton Country Park survey point where virtually all observations 
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fell into this category.  A relatively low number of observations involved birds being 

flushed, for example twenty-three major flight events were recorded, just over one 

every three hours.   

Table 14: Response by location.  Table gives the number (%) of observations.  The values are expressed as a 
flush rate (i.e. number of species specific minor or major flight events per hour of survey effort) in the last 
row. 

Location 3 4 14 15 Total 

 
Holes Bay north Sterte Holes Bay Hide Holes Bay wooded spit 

 

No Response 718(94) 504(91) 228(100) 6(46) 1456 (93) 

Alert 2(0) 5(1) 0(0) 0(0) 7 (0) 

Walk/Swim 18(2) 5(1) 0(0) 0(0) 23 (1) 

Minor Flight 7(1) 9(2) 0(0) 2(15) 18 (1) 

Major Flight 7(1) 11(2) 0(0) 5(38) 23 (1) 

Unassigned 11(1) 19(3) 1(0) 0(0) 31 (2) 

Total 763(100) 553(100) 229(100) 13(100) 1558(100) 

Total number flights 
(i.e. birds flushed) 

14 20 0 7 41 

Survey hours 21 21 10.5 10.5 63 

Flights per hour 0.67 0.95 0 0.67 0.65 

 

3.30 Forty-one observations involved birds taking flight (23 major flights and 18 minor 

flights) and 23 observations involved birds walking or swimming away from the 

source of the disturbance.  These events, where birds were displaced, are 

summarised by activity and location in Table 15.   The table ranks the activities 

according to the number of observations of each.  The table gives the number of 

observations relating to each activity, and therefore the totals for each activity differ 

from those in Table 10; Table 10 gives the number of times each activity was 

recorded while in Table 15 we give totals for the number of observations where 

activities took place simultaneously with birds (of a single species) being present – 

i.e. observations relating to potential disturbance events.  There were no 

observations of bait dragging or pump scoop dredging (both activities that take place 

at high tide, i.e. when many areas have relatively few birds) causing birds to be 

displaced.  The number of observations relating to bait digging was relatively low (7 

observations, less than 1% of all observations).  Of these seven observations one 

involved major flight and one a minor flight.   

3.31 During the 63 hours of survey, there were in fact just five individual potential 

disturbance events involving bait digging or bait dragging or pump scoop dredging 

and birds within the focal areas surveyed.  These five events are summarised in 

Table 16 and not one of them elicited a large number of birds to be flushed.  It 

should be noted that of the three bait digging events observed, only one involved 
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people on the mudflats, the other two events involved bait diggers on the shore 

(with one observation involving the bait digger just leaving).   
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Table 15: Activities which resulted in birds taking flight or walking/swimming.  Table gives the number (%) of potential disturbance events at each survey location (the 
first block of columns) and then the number (%) that actually resulted in disturbance.  Column 14 is omitted from the latter part of the table as no flights or birds 
walking/swimming away as a result of disturbance were observed.  Note that the survey effort at locations 14 and 15  half that of the other two survey points.   

Activity 

Observations  Major flight Minor flight Walk/swim 

3 4 14 15 total 3 4 15 total 3 4 15 total 3 4 
1
5 

total 

Walking (without dog) 
278 
(36) 

179 
(34) 79 (36) 0 536 (35) 

2 
(29) 5 (45) 0 7 (30) 

2 
(29) 

1 
(11) 0 3 (17) 6 (33) 

1 
(20) 0 7 (30) 

Cycling 
253 
(33) 

160 
(30) 68 (31) 0 481 (32) 

1 
(14) 2 (18) 0 3 (13) 

1 
(14) 

1 
(11) 0 2 (11) 4 (22) 0 0 4 (17) 

Jogger 
94 (12) 87 (17) 17 (8) 0 198 (13) 

1 
(14) 1 (9) 0 2 (9) 

3 
(43) 

3 
(33) 0 6 (33) 2 (11) 

2 
(40) 0 4 (17) 

Dog walker with dog on lead 
51 (7) 36 (7) 26 (12) 0 113 (7) 

1 
(14) 2 (18) 0 3 (13) 0 0 0 0 4 (22) 0 0 4 (17) 

Rib or similar fast small boat 
0 24 (5) 1 (0) 6 (46) 31 (2) 0 0 

2 
(40) 2 (9) 0 0 

2 
(100) 2 (11) 0 0 0 0 

Dog walker with dog off lead 
35 (5) 31 (6) 16 (7) 2 (15) 84 (6) 

1 
(14) 1 (9) 0 2 (9) 0 

2 
(22) 0 2 (11) 2 (11) 

2 
(40) 0 4 (17) 

Birdwatcher 
51 (7) 3 (1) 12 (5) 0 66 (4) 

1 
(14) 0 0 1 (4) 

1 
(14) 0 0 1 (6) 0 0 0 0 

Other 
0 1 (0) 1 (0) 0 2 (0) 0 0 0 0 0 

1 
(11) 0 1 (6) 0 0 0 0 

Person working on boat (boat 
stationary) 0 1 (0) 0 4 (31) 5 (0) 0 0 

2 
(40) 2 (9) 0 0 0 0 0 0 0 0 

Bait digger 
1 (0) 5 (1) 0 1 (8) 7 (0) 0 0 

1 
(20) 1 (4) 0 

1 
(11) 0 1 (6) 0 0 0 0 

Total 
763 

(100) 
527 

(100) 
220 

(100) 
13 

(100) 
1523 
(100) 

7 
(100) 

11 
(100) 

5 
(100) 

23 
(100) 

7 
(100) 

9 
(100) 

2 
(100) 

18 
(100) 

18 
(100) 

5 
(100) 0 

23 
(100) 
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Table 16: Potential disturbance events involving bait digging, bait dragging or pump scoop dredging within Holes Bay.  All events listed (five in total).  Table summarises 
the number of birds present, species, their response, distance from the event and other information.   

3.32 Species 
3.33 Number 

birds 
present 

Number of birds 

Total number 
of birds flushed 

3.34 Distance (m; 
birds to activity) 

3.35 Distance birds 
displaced (m) 

3.36 Total time until 
birds resumed 

previous 
behaviour (secs) 

No 
Respons

e 

Ale
rt 

Walk/s
wim 

Minor 
Flight 

Major Flight 

1) Bait Dragging (1 boat; 10/11/2011; survey point 4;in corner of bay by flats) 

Cormorant 1 1 
    

0 20 
  

Cormorant 1 1 
    

0 60 
  

2) Bait Digging (1 person; 9/12/2011; survey point 3; walking along  shore only) 

Teal 15 15 
    

0 51 
  

3) Bait Dragging (1 boat; 12/12/2011; survey point 4; present for much of survey) 

Cormorant 1 1 
    

0 130 
  

4) Bait Digging  (1 person; 30/1/2012, survey point 4; when survey started digger already on seawall preparing to leave) 

Teal 43 43 
    

0 55 
  

Redshank 8 7 
  

1 
 

1 22 44 
 

Oystercatcher 4 4 
    

0 76 
  

Curlew 1 
 

1 
   

0 45 
  

Little Egret 2 2 
    

0 52 0 36 

5) Bait Digging  (2 people; 20/1/2012, survey point 15; also recorded on circuit done on same day) 

Grey Heron 2 
    

2 2 60 ? ? 
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Impact of bait digging and bait dragging on bird foraging: Curlew foraging observations 

3.37 A total of 102 observations of foraging curlew were made within Holes Bay, all in 

March 2012.  Birds typically fed by walking over the mud flats or in shallow water, 

occasionally probing, with bouts of vigorous probing in particular locations, often 

using the full length of the bill.   

3.38 The number of pecks per observation ranged from 0-28 with a mean of 11.2.  The 

number of successful pecks per observation ranged from 0-4, with a mean of 0.89.  

The number of steps ranged from 1-55, with a mean of 19.74 per observation.   

3.39 Of the 102 observations, 19 were within grid cells where bait digging had been 

recorded, either people observed digging during the circuits or recently dug over 

mud (including anecdotal records).  There was no significant difference in the 

number of pecks, number of successful pecks or number of steps for observation in 

areas dug and not dug (Mann Whitney tests; p>0.05 in all cases). 
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Figure 3: Box plot showing pecks, successful pecks and steps per observation for curlew feeding in grid cells 
where bait digging was recorded (1) or not (0).   

 
3.40 There was no indication that birds pecked more or less when observations involved 

multiple successful pecks (Figure 4), suggesting that birds did not adjust their peck 

rate when they had been successful (Kruskall Wallis H=2.41, 4df, p=0.66).  When 

birds were successful there was evidence that they did make fewer steps (Kruskall 

Wallis H=26.39, 4df, p<0.001) and no difference is apparent between observations in 

areas where bait digging took place compared to other grid cells (Figure 5).   
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Figure 4: Boxplot showing pecks per observation for observations involving different number of successful 
pecks and those within cells where bait digging was recorded (“BD”=1, grey) and those where no digging 
was recorded (“BD”=0, green). 
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Figure 5: Boxplot showing steps per observation for observations involving different number of successful 
pecks and those within cells where bait digging was recorded (“BD”=1, grey) and those where no digging 
was recorded (“BD”=0, green). 
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3.41 Using all data there was no significant correlation between the number of pecks and 

the number of steps (Pearson Correlation Coefficient=-0.094l p=0.34).  Visual 

inspection of the data (Figure 6) suggests no pattern with either those areas where 

digging was observed compared to areas without digging.   
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Figure 6: Scatterplot of number of pecks and steps per observation, for grid cells where bait digging occurred 
(1) and where no digging was recorded (0).  Symbols indicate the number of successful pecks per 
observation.   

Bait Digging: volume of worms extracted 

3.42 Direct observation of bait diggers on the 20th March included a small sample of 

counts of the number of ragworms extracted.  During eleven observations (split 

between four diggers), each of a minute, the number of worms dug ranged from 0-

12.  No adjustment was made for pauses or diggers moving (i.e. the counts included 

time the diggers were pausing or moving to a new location).  The average number of 

ragworms per minute was 7.27 (median 8).  On this occasion the diggers were on the 

mudflats for just over 2 hours, this would equate very approximately to 1000 worms 

dug per person.   
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4. Discussion 

Key Findings 

4.1 The following key findings emerge from the study: 

 Bait Digging was regularly recorded, with a small number of individuals 

regularly seen digging.   

 Bait digging took place all round Holes Bay, including north of the railway line 

but most activity was in the southern part of the Bay. 

 Combining the circuits, cameras and disturbance observations, we recorded 

bait diggers on 31% of all suitable tides.  Given that the whole bay was not 

continuously recorded, we suggest that bait diggers were present somewhere 

in the Bay on most low tides although in relatively low numbers.   

 Circular scars on the mudflats were recorded all round the Bay and it was clear 

from the camera work and circuits that much pump scoop dredging and bait 

dragging takes place at night.   

 High numbers of birds use Holes Bay, typically roosting north of railway line 

and moving with the tide as mud is exposed within the Bay.   

 The majority of activity recorded around Holes Bay involved people using the 

shore, particularly for walking, cycling and jogging.  Due to the large size of the 

bay and the relatively small focal areas covered by the standard watches, 

relatively few disturbance events were recorded as a result of the bait diggers 

and boats seen.   

 We found no evidence that curlew foraging behaviour or success was different 

in areas where bait digging had taken place compared to areas where it had 

not. This was to be expected as the short survey period means that the 

impacts of previous digging and other ecological factors could not be 

incorporated (e.g. tide state, weather etc). 

Considerations 

4.2 The results cannot confirm the absence of any impacts from bait digging and other 

harvesting activities on the SPA and additional work is required.  The activities that 

we have focused on were occurring at relatively low frequencies, but regularly.  It is 

clear from Map 3 that the activities are occurring all over the Bay, though there are 

some marked clusters where activities seem to be focused.  Given the limited survey 

window (2 months) the data represents a snapshot of the levels and distribution of 

use, but by no means can we extrapolate to the whole winter.   

4.3 The focal areas covered by the standardised watches and cameras were relatively 

small.  In particular the area sampled by the cameras was only 20% of the SPA area 

within Holes Bay.  Given the sampling area and short time window it is perhaps not 

surprising that relatively few events were recorded.  Taking the results from the 
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circuits and also scaling up from the cameras, there is an indication that bait digging 

is certainly occurring frequently.  The location and behaviour of the diggers will have 

a marked influence on the scale of the disturbance they cause.  There were 

occasions where diggers were seen roaming widely across the intertidal, which 

clearly resulted in marked displacement of birds from areas within Holes Bay.  For 

example during the count on the 1st March a group of diggers were digging north of 

the railway line and they accessed the mudflats via Pergins Island.  On this date 

there were three bird surveyors present and the surveyors counting the southern 

part of the Bay recorded large numbers of birds moving south over the railway line, 

moving into the southern part of the Bay.   

4.4 It is areas where usually there is no disturbance (such as north of the railway line and 

in the centre of Holes Bay) that the impact of disturbance are likely to be most 

dramatic.       

4.5 Although we witnessed bait digging on 31% of suitable tides, we believe that a 

significant proportion of activity was missed and that complete surveillance would 

show that bait digging occurs on nearly every suitable low tide and that there is 

regular activity in the centre of the bay. 

4.6 The counts of birds recorded over the study period within Holes Bay would suggest 

high numbers of birds present, but we have no means of estimating what number of 

birds might be present without the harvesting activities.  The observations of bait 

diggers and the levels of harvesting would suggest that a large volume of 

invertebrate prey is being removed, but without assessing how quickly the 

invertebrates re-colonise areas once dug and how many invertebrates are present in 

total, it is impossible to determine that the activities are not having an impact.   

4.7 Prey reduction is difficult to quantify without sampling of intertidal fauna.  However, 

the successful peck rate for curlew was on average 0.9 per minute.  These were 

rarely whole worms, yet even assuming whole worms this would suggest that a bait 

digger is extracting in a single two hour visit (i.e. c.1000 worms per two hours) the 

equivalent of the volume of prey consumed by a single curlew foraging for 18.5 

hours.   

4.8 The survey work took place in a relatively narrow window of time and does not take 

account of previous digging intensity.  Without circuits all through the winter it is 

impossible to assess the extent different areas were dug or harvesting activities were 

taking place.  This has particular implications for the curlew foraging work, as we 

compared areas dug in January and February to other areas, some of which could 

have been dug in previous months or even the previous summer when the 

conditions are better (warmer and longer days) for digging.    

4.9 Given that the number of different people bait digging was relatively low and the 

same individuals were clearly returning regularly to bait dig, it is to be assumed that 

they are aware of the best areas to dig.  These may be the areas with the most 

worms and therefore also the areas potentially preferred by the birds.  However, the 
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number of observations of curlew foraging in areas we knew to have been dug over 

was relatively small.  If birds are partly avoiding the areas that have been dug and 

bird density is reduced in these areas, individuals that do feed there may benefit 

from reduced interference and depletion from other birds.   

4.10 Our approach using 100m grid cells has consequences for the analysis of curlew 

foraging.  The size of the cells means that it is potentially possible for bait digging to 

have taken place in one corner and the birds to feed in areas well away from the 

area dug and still be within the grid cell.  Some cells will have had repeated 

harvesting events at different times while others were used less frequently.  Some 

cells will have also had bait dragging and or pump scoop dredging taking place.  

While we did consider using smaller sized grid cells, we felt that the 100m size was a 

necessary compromise to ensure accuracy of mapping and to facilitate the bird 

counts.   

4.11 An additional particular complication is that dragging, pump scoop dredging and 

digging may impact the structure of the substrate and potentially the chemical 

composition too.  For example it is known that the sediment within Holes Bay holds 

high levels of certain toxic chemicals (see for example Underhill-Day 2006), which 

may affect invertebrate density in the substrate and have long term impacts on bird 

health.  Such impacts are clearly beyond the scope of this piece of work. 

Further Work 

4.12 We believe further work is necessary to clearly understand the implications of bait 

digging and the other harvesting activities.  We suggest the following: 

 Monitoring over a whole winter, ideally using cameras in a wide range of 

locations to give wide coverage of Holes Bay.  Fixed CCTV cameras in key 

locations would enable boats and diggers to be recognised.   

 Anecdotal observations from the train have shown that there is a lot of activity 

(scars and drag circles) in the centre of the bay, which may be missed by any 

survey work or use of cameras that is focused on the shore.  Solutions to 

address this bias could include aerial surveys or some kind of transect using the 

railway line (even train-based).   

 Some invertebrate sampling would be useful within Holes Bay.  It would be 

useful to determine the number of prey items available to the birds and then 

assess the amount removed by bait harvesting activities.  This would help 

indicate the scale of the impact of the harvesting on prey abundance, 

something largely omitted from this study.   

 A carefully designed experiment could allow the impact of bait digging to be 

determined.  It would be possible to experimentally dig in different areas and 

use cameras mounted on posts overlooking the dug area to record the use of 

particular areas by birds before and after the digging.  By using such a rigorous 

experimental design, with replicates (potentially manipulating the amount of 
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prey removed and resampling over time to record the invertebrate density), it 

should be possible to assess the impacts of the prey removal on bird use of 

areas and foraging behaviour.  Cameras could be used to record the foraging 

behaviour of the birds and through the fixed point images, accurately cross 

reference locations of birds to the areas experimentally dug.  Such experimental 

work would need to take place in areas where bait digging did not take place, 

potentially utilising areas of the shore with no current public access, such as 

Newton Bay, Keysworth or Arne.    
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Appendices 

Table 17: Codes of disturbance events 

Description Code 

LAND/INTERTIDAL BASED  

Dog walker  DW 

Dog off lead dx 

Dog on lead dl 

Bait digger (person standing on mud flats using shovel/fork to dig) BD 

Cockle Raking (person standing on mud and using a hand rake to pull out cockles) CR 

Cycling C 

Jogger J 

Fishing (from shore) F 

Walking / rambling (without dog) W 

Kids playing (with or without parents) KP 

Picnic/Sitting on beach/Sitting on bench etc  P 

Motor vehicle  MV 

Rowing boat RB 

Birdwatcher BR 

Horse Riding HR 

Metal Detecting MD 

Person accessing boat or water (inc e.g. windsurfers walking across mudflat) BW 

WATER BASED  

Windsurfer on water WS 

KiteSurfer on water KS 

Canoe on water Ca 

Jet Ski on water JS 

Water skiing Wki 

Rib or similar fast small boat SMb 

Small sailing boat (e.g. Laser / dinghy) SS 

Moderate – large sailing boat, not running motor LS 

Large boat on outboard motor LMb 

Person working on boat (boat stationary) B 

Pump scoop dredging (small boat with suction, collecting clams etc. going round in circles) PSD 

Bait Dragging (small boat going round in circle, dragging for bait) BDD 

 


