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Executive Summary  

Background  

This report describes a work placement with the Fisheries Department of the Environment 
Agency, Thames Region between 11.06.7  06.09.07.   

Main Objectives  

The main objectives of the study were to assess fish utilisation of two recently restored 
intertidal habitats (Creekmouth and A13) in a Thames tidal backwater. These data would 
contribute directly to a currently limited literature on the importance of small scale intertidal 
habitat within heavily urbanised estuaries.    

Results  

A multiple method survey programme was used based on the best practice methods used to 
survey transitional water-bodies under Water Framework Directive (WFD).  Fish utilisation 
within the Creekmouth site was also measured on gut fullness and content data. Quantitative 
estimates of fish density and biomass were calculated based on results from blocking seine 
net.  

Both sites confirmed positive fish utilisation with the restored intertidal habitat. The gut 
analysis highlighted the feeding profitability produced within the reinstated marsh, with fish 
caught exiting the site on the ebb tide demonstrating significantly higher gut contents than 
those caught entering to site on the flood tide. D. labrax was found to feed predominately on 
freshwater invertebrates within these systems. A niche comparison between D. labrax and R. 
rutilus indicated their diets were more similar within the restored habitat than in the main 
channel.  

Quantitative estimates of fish fry density within Creekmouth were highly variable, due to the 
spatial and temporal heterogeneity found during sampling. The atypical weather conditions of 
late July appeared to limit fish utilisation within these areas.   

Conclusions/ Recommendations   

Small size restored intertidal habitat within heavy urbanised estuaries can function as relic 
marsh and provide a successful nursery and feeding grounds for juvenile fish. These 
fragmented habitats also help establish an intertidal migratory corridor through rivers, 
safeguarding fry from the high flows found in the central channel.   

This emphasises the importance of intertidal estuarine habitat in achieving good ecological 
status/potential  under WFD, and the added value they could bring if included within the 
network of Marine Protected Areas (MPA) planned for around in the UK coast.  
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1.0. Introduction  

1.1. The Importance of Saltmarshes  

A saltmarsh by definition is the higher, vegetated portion of the inter-tidal mudflat, which lies 
approximately between Mean High Water Neap (MHWN) and Mean High Water Spring tides 
(MHWS) where net sediment accumulation occurs (Doody, 2001). Some degree of shelter 
from wave action is necessary for sediment accretion, therefore saltmarshes are commonly 
found in inlets and estuaries. Initially, pioneer halophytic angiosperms stabilise and bind the 
mudflat sediments and reduce the water velocity through their stem network, aiding a 
succession to patchy vegetation stands (Mason et al., 2003). These habitats support 
distinctive communities of halophytic fauna and flora such as Salicorna and Spartina, within 
dendritic creek systems which flood and drain with the tides (Little, 2000). Saltmarshes are 
highly productive systems and net exporters of energy. They have been likened to tropical 
rainforests, producing between 153g and 2,722 g m2 y-1 of green vegetation (Long and 
Mason, 1983).  

Saltmarshes and their intertidal sediments are recognised as possessing a wide range of key 
biological (feeding and nursery), ecological and chemical (nutrient and carbon storage) 
functions, as well as acting as a primary flood defence system (Dixon et al., 1998: Jickells et 
al., 2003). Intertidal saltmarsh has been shown to attenuate wind wave height and tidal 
amplitude (Moller et al., 1999).  However, it is estimated 85% of British estuaries have lost 
up to 80% of their intertidal area through anthropogenic land claim for reasons such as 
agriculture, port developments, harbours, industry and housing (Atrill et al., 1999). It was 
estimated that only 44,370 ha of saltmarsh remains in the UK (Burd, 1989), of which an 
estimated 100 ha is lost very year (Davidson et al., 1991).  

Intertidal habitat lost is also being exacerbated by sea-level rise (currently at 1-1.5 mm yr-1), 
resulting in a phenomenon called coastal squeeze. This is when habitat on the seaward side is 
lost through sea-level rise, because hard sea-line defences such as sea walls, prevent the 
marshes compensatory inland encroachment (Crooks and Turner, 1999: Hughes, 2004). It is 
estimated this currently results in the loss of 2% of English saltmarshes every year (Dixon et 
al., 1998). This problem made worse in the South-east of England by post-glacial land 
subsidence from isostatic rebound (Colclough et al., 2005). Controversial research also 
indicates saltmarsh development may also be limited by competition from herbivorous 
invertebrate infauna at the saltmarsh mudflat interface (Hughes and Paramor, 2001).  

Saltmarshes have long been recognised as a key feeding and roosting ground for birds (Rupp 
and Nicholls, 2002). However, the importance of these areas for fish has only recently been 
documented in the UK, despite an extensive body of work on the issue in North America. In 
the US research, dating back to the 1970 s, describes saltmarshes as vital components of local 
commercial and recreational fisheries, providing feeding, refugia and nursery areas for 
juvenile fish (Shenker and Dean, 1979: Boesch and Turner, 1984: Rountree and Able, 1992: 
Peterson and Turner, 1994: West and Zedler, 2000). Bell (1997) recognised a dramatic 
reduction in fish production was coupled with the loss of 68,000 ha of coastal habitat in the 
States between 1950 and 1970.  
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In Northern Europe the intrinsic difficulties of sampling in such large tidal regimes meant for 
a long time these habitats were not deemed to be important to fish (Elliott and Taylor, 1989: 
Laffaile et al., 2000), Mathieson et al., 2000). The significance of these high intertidal zones 
for fish is however now being realised in Europe. Elliott and Taylor (1989) reported the 
intertidal habitats in the Forth Estuary were nearly twice as productive as their subtidal 
equivalents (0.077 and 0.032 t per hectare respectively). Recent data on juvenile fish 
associations within these intertidal areas has incited the Environment Agency to recommend 
these areas as possible inland Marine Protected Areas (MPA) to help preserve fish stocks 
(Colclough et al., 2002). 

In the past these habitats were viewed as wastelands with no real value, and as a consequence 
anthropogenic encroachment onto these intertidal areas faced little public opposition. 
Encroachment is as the loss of land riverward of existing defences. Encroachment is 
biologically detrimental as it physically removes valuable foreshore habitat, and obstructs 
migrating species using selective tidal stream transport (Colclough et al., 2002). It can also 
change the geomorphology of the system through increasing scour and flow. Another 
consequence of land encroachment is the dramatic reduction in flood storage capacity, a very 
serious issue in an era of increasing sea-level rise and storminess due to climate change. The 
removal and straightening of riverbeds has also been shown to dramatically reduce habitat 
structural complexity and heterogeneity (Atrill et al., 1999). Anthropogenic altering, 
inhibiting and stopping of natural geomorphology processes has been shown to result in the 
loss of species richness and/or the disappearance of whole communities within estuaries 
(Claridge et al., 1986: Elliott and Hemingway, 2002).  

Saltmarshes are now designated as UK Biodiversity Action Plan (BAP) habitat and form part 
of DEFRA s High Level Target Habitat Series. This has resulted in initiatives requiring no 
further net loss of saltmarsh habitat, and a growing appreciation for protecting the UK 
coastlines with soft-engineering methods such as managed realignments, instead of previous 
hard-engineering options (Klein et al., 1998: Leafe et al., 2002). 

A managed realignment is when the existing sea-defences are breached or removed and the 
line of sea defence is set back. This allows the establishment of new intertidal habitat, which 
in turn dissipates wave energy and increase flood storage capacity in an environmentally 
sustainable way (Rupp and Nicholls, 2002).  Given the typical low productivity of coastal 
agricultural land in the UK, managed realignment is also considered economically effective 
(Bowers, 1999: Packham and Willis, 1997). Within the UK large scale managed realignment 
schemes have taken place in the Wash (Freiston), Humber Estuary (Paull Holm Strays) and 
Blackwater Estuary (Tollesbury, Abbotts Hall and Orplands).  

An EU Interreg project called ComCoast was set up in 2004 three years ago to as an 
information exchange network across Europe to discuss innovative solutions to climate 
change. In the UK data is being collected via three PhD projects to help illustrate the wider 
benefits of a gradual transition between land and the sea, and to promote flood defence with 
ecological benefits. Early findings from the PhD s shows that managed realignment sites in 
the Blackwater Estuary are successful new nursery habitats for fish, as well as acting as 
important pollution sinks. Initial reports from ComCoast are expected this autumn.     
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1.2. The Thames Estuary  

The Thames Estuary extends 110 km from its tidal limit at Teddington Weir to the North Sea. 
The first human communities established on the banks of the River Thames approximately 
250,000 years ago. The Thames Estuary has a long history of pollution and overfishing (Atrill 
et al., 1999). From the beginning of the 1800 s overfishing led to the collapse of the A. 
presbyter and Salmo salar (Atlantic salmon) fisheries, followed shortly by the collapse of the 
A. anguilla fishery from navigation locks and pollution (Naismith and Knights, 1993). 
Extensive riverside development and embankment creation in the 19th and 20th Century lead 
to the widespread loss of estuarine habitat (Colclough et al., 2002).  By the end of the 19th 

century Alosa fallax (twaite shad) had also been removed from the upper and middle reaches 
of the river (Whitfield and Elliott, 2002). The River reached an all time low in the 1950-
1960 s  when anoxia from organic pollution left the middle reaches of the river biologically 
dead (Andrews, 1984). The introduction of sewage treatment improved the water quality of 
the estuary and led to a significant fish recovery from 1964 onwards (Colclough et al., 2002). 
Today around 50 vessels commercially fish below Mucking, predominately for C. labrosus, 
L. ramada , D. labrax, A. anguilla, C. harengus,  S. vulgaris, Sprattus sprattus (sprat),  
Limanda limanda (dab), Merlangius merlangus (whiting) and Cerastoderma edule (common 
cockle: Colclough et al., 2002). There is also a substantial recreational fishery for L. 
leuciscus, P. fluviatilis Rutilus rutilus (roach) and Abramis brama (common bream) above 
Battersea, and S. vulgaris, D. labrax, P. flesus, M. merlangus and A. anguilla below 
Woolwich (Colclough et al., 2002). 

It is estimated between 1930-1980, 64% of the grazing marshes in the upper Thames Estuary 
were lost (Elkins, 1990), and now less than 1% of fragmented original bank and supralittoral 
foreshore still remains in the whole Thames Estuary as a result of encroachment (Colclough 
et al., 2002). Encroachment, leading to the removal and loss of bankside and intertidal 
vegetation, has long been recognised in freshwater systems to substantially affect energy 
inputs and trophic dynamics (Hawkins et al., 1982). But very little information exists of the 
effect of landscape changes within estuarine sections of rivers, despite them typically 
suffering the greatest morphological change (Davidson et al., 1991: Petts, 1997).  
Improvements in the River Thames water quality have greatly improved the ecology within 
the estuary. However this recovery could now be limited by problems attributed to 
geomorphology change and encroachment pressure.  

The general lack of interest in the ecology of the upper foreshore of urban estuaries may be 
due to them being viewed as highly impacted systems with little value or complexity (Boon, 
1992). This is all set to change with the introduction of the WFD. This Directive requires that 
all Member States must achieve good ecological status in all freshwater, transitional and 
coastal water-bodies by the end of 2015, excluding heavily modified waterbodies

 

which 
must achieve good ecological potential . This is the first time transitional waterbodies 
(estuaries) have been included within required monitoring programmes.  

Research on the Forth Estuary, Scotland, estimated encroachment in the area over the last 200 
years could be responsible for a 66% reduction in local fish stocks (McLusky et al., 1992). 
This is supported by research indicating round-fish fry in particular, closely associate with 
reed-beds and saltmarsh (Colclough et al., 2002). The Thames Estuary is recognised as the 
largest S. vulgaris nursery on the east coast, and a significant nursery for D. labrax, and 
species of Gadidae and Clupidae (Colclough et al., 2002: Thomas, 1998).  This suggests 
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improving marginal intertidal habitat in the Thames Estuary, given its close proximity to the 
North Sea, could be seen as producing an inshore nursery habitat to aid fish production.  

1.3. Aims  

 
To assess fish utilisation (abundance and species richness) of two regenerated 
intertidal habitats in the tidal backwater of the Thames estuary.  

 

To quantitatively assess the feeding preference and gut fullness of D. labrax and R. 
rutilus on the flooding and ebbing tides, as a measure of intertidal utilisation. 

 

To assess if these small-scale man-made habitats function in the same generic way as 
relic intertidal habitat and managed realignments sites. 

 

To assess the importance of urban intertidal regeneration in relation to obtaining 
good ecological status/potential for heavily urbanised waterbodies under the WFD 

and as potential inshore Marine Protected Areas (MPA) to help obtain sustainable 
fisheries.  
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2.0. Methods  

2.1. Study Sites  

This study focused on two recently regenerated sites in Barking Creek, on the tidal River 
Roding (Figure 1). The River Roding is a tributary to the River Thames, which rises to the 
north-east of London and flows south through east London, before joining the Thames in 
Barking. The dominant land-use in the surrounding area is commercial/industrial and 
extremely urbanised. These areas are protected from tidal and fluvial flooding by flood 
defences, and from extreme high tides by the Barking Barrier (part of the Thames tidal 
defences).         

  

Figure 1: Barking Creek location within Thames Estuary and Creekmouth and A13 site location 
within Barking Creek (GoogleEarth, 2007).   


