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What is the problem under consideration?
The Medway’s estuary, specifically the intertidal and saltmarsh habitat, performs a key local,
regional and national role as a nursery area for a number of key commercial fish stocks. With
increasing pressure on a number of these species, as well as recent advice from ICES
concerning the state of the bass stocks, KEIFCA are proposing expanding the current bass
nursery area and introducing management that would protect all of the species using this site.
Introducing a no-take nursery area would not only protect fish stocks but would also add
additional protection to the designated international (Ramsar and SPA) and national (SSSI and
MCZ) features present.
Why is government intervention necessary?
Government intervention is required to redress market failure in the marine environment by
implementing appropriate management measures (e.g. this byelaw) to conserve fish stocks to
ensure negative externalities are reduced or suitably mitigated. Implementing this byelaw will support
continued provision of public goods in the marine environment.
 Introducing the proposed byelaw would help achieve the broad scale objectives of the EU
Marine Strategy Framework Directive (meeting descriptors 3, 1, 4 and 6).
 Intervention could also help sustain and possibly enhance the key role the estuary plays in
numerous fish species life cycle, especially as a nursery area for small and juvenile fish and
help KEIFCA meet its Marine and Coastal Access Act (MCAA) 2009 duty of seeking to
ensure that the exploitation of sea fisheries resources is carried out in a sustainable way.


The intended management could also reduce the possible risk of deterioration of the key
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habitats in the estuary which support Ramsar, SPA SSSI and MCZ designated features.

What are the policy objectives and the intended effects?
 To manage the exploitation of fish stocks within the Authority's jurisdiction to ensure a
sustainable fishery and continued social-economic benefits from the fisheries.
 Conserving stocks though a no-take nursery area helps protect a wide range of commercial and
non-commercial fish stocks and could help increase local fish stocks.
 Creating such a no-take nursery area would also extend the protection of the current bass
nursery area and help address the over exploitation of this stock.
 Removing any fishing pressure from the site would reduce the potential for damage to Ramsar,
SPA, SSSI and MCZ features and help meet KEIFCA obligations under the Marine and Coastal
Access Act 2009.
 To reduce external negativities and ensure continued provision of public goods.

What policy options have been considered, including any alternatives to regulation? Please
justify preferred option (further details in Evidence Base)
Three management options are considered within this impact assessment:
0. Do nothing: This has been discounted as the Authority concluded that additional measures

needed to be introduced to best ensure and protect the sustainable exploitation of fish stocks
in the district.
1. Voluntary measures: These have been discounted as low levels of interaction could lead to

deterioration of the intertidal and saltmarsh habitat, and local fishermen working through
Rochester Oyster and Floating Fishery (ROFF) had agreed this issue is significant enough to
make equivalent legislation to address potential non-compliance. Non-regulatory options were
discussed through the consultation phase and although members could see the obvious
benefits of these potential options, they felt that fishermen could quickly opt out and not
comply with a voluntary code. Members also felt that a voluntary code would not require any
less resource to enforce than a regulatory solution and that recreational boats entering the
fishery might not sign up or comply with the voluntary code.
2. Develop a no-take nursery area in the Medway Estuary where all types of fishing would

be restricted: Ease of enforcement and the need to have clear demarcation to promote
compliance was taken into account in developing the preferred option of a full site closure to
fishing gear as well as ensuring site integrity is promoted through management.
All options are compared to option 0. The preferred option is option 2.
Will the policy be reviewed? Yes If applicable, set review date: 3 years
NO
Does implementation go beyond minimum EU requirements?
Are any of these organisations in scope? If Micros Micro
< 20
Small
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Medium Large

not exempted set out reason in Evidence Base.
Yes
Yes
What is the CO2 equivalent change in greenhouse gas emissions?
(Million tonnes CO2 equivalent)

Yes
Yes
Yes
Traded:
Non-traded:
N/A
N/A

I have read the impact assessment and I am satisfied that, given the available evidence, it
represents a reasonable view of the likely costs, benefits and impact of the leading options.

Signed by the responsible :
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Date:

Summary: Analysis & Evidence

Policy Option 1

Description:
FULL ECONOMIC ASSESSMENT
Price
Base
Year
2015

PV Base
Year
2015

COSTS (£m)

Time
Period
Years
10

Net Benefit (Present Value (PV) (£m)
Low: Optional

Total Transition
(Constant Price) Years

High: Optional

Best Estimate:
N/a

Average Annual
(excluding transition)
(Constant Price)

Total Cost
(Present Value)

Low

Optional

Optional

Optional

High

Optional

Optional

Optional

0

£32, 500

Best Estimate

Description and scale of key monetised costs by ‘main affected groups
Annual additional enforcement costs faced by KEIFCA are estimated at £32,500. This is a good
estimate of the enforcement costs, based on the predicted number of patrols necessary and
associated enforcement action. This is based on experience of closed areas enforcement in other
parts of the KEIFCA district and assumed to be the mid-point of the low and high cost scenarios
DRAFT
and results in a present value of costs over 10 years of £0.32 million. One-off costs are not
anticipated.
Costs to the fishing fleet currently active in the area from decreased potential landings in the first
year of the closure cannot be estimated to a detailed level. Average annual landings from the
whole ICES rectangle (31F0) are £0.79m based on data from 2009 to 2013. The proposed closed
area is approximately 3.5 % of the sea area of 31F0. There are potential increases in fuel and time
costs for searching and fishing in new areas, and potential costs of impacts from displacement of
fishing effort. However it is expected that these will be low due to minimal displacement caused by
the intervention, as the site is not a prime fishing ground and alternative fishing grounds are easily
accessible and currently used to a greater extent than the proposed area.
Estimated annual loss of UK landings within the prohibited area including buffer zone is £5,580
and the value of GVA affected is £1674. Present value of GVA over the 10 year IA timeframe is
£16740. However, these values are not a valid representation of the actual loss. The prohibited
area is in the intertidal zone and is therefore not fished as regularly as subtidal areas. Furthermore,
consultation with ROFF concluded that when submerged, the prohibited area is fished significantly
less than other areas of the estuary.
Due to minimal displacement caused by the intervention, as alternative fishing grounds are easily
accessible, total cost estimates do not include loss of GVA. Costs to fisheries in that case are likely
to be an overestimation as no displacement has been assumed and 100% of GVA in the areas
affected is assumed lost.
Other key non-monetised costs by ‘main affected groups’
KEIFCA proposes to work closely with other enforcement bodies such as ROFF, the EA and the
police in order to fully utilise their resources for surveillance and enforcement. These costs cannot
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be monetised at present as they are requested on an ad hoc basis and costs can vary.
Example:
BENEFITS (£m)

Total Transition
(Constant Price) Years

Average Annual
(excl. Transition)
(Constant Price)

Total Benefit
(Present Value)

Low

Optional

Optional

Optional

High

Optional

Optional

Optional

Best Estimate
Description and scale of key monetised benefits by ‘main affected groups’
No monetised figures are available for the benefits of the recommended closure. However,
significant potential benefits are described below.

Other key non-monetised benefits by ‘main affected groups’
The protected habitat would be protected from damage caused by all types of fishing gear
including bottom towed fishing gear types. This will contribute to establishing and maintaining the
nursery area ecosystem and contribute to the SPA and MCZ condition. The introduction of a new
nursery area byelaw would result in the following benefits:
•
Benefits to a range of fish stocks by protecting the key nursery habitat
•
Helping bass stocks to recover and reach sustainable exportation levels
DRAFT
•
Additional protection for Ramsar, SPA, SSSI and MCZ designated features
•
Protecting a locally and nationally depleting saltmarsh habitat
•
Wider environmental benefits of protecting saltmarsh.
•
The economic benefits to fishermen of having a stable sustainable fishery
•
The future benefits of maintaining a healthy ecosystem
Key assumptions/sensitivities/risks
Discount rate (%)
3.5%
Cost estimates are based on landings values provided by the Marine Management Organisation
(MMO) which cover the whole of ICES area 31F0 (2009 – 2013) and are estimated at £3.9 m. It is
unknown how much of this total value was made up of catch from the proposed closed area which
makes up approximately 3.5 % of the ICES rectangle sea area.
There is no vessel monitoring system (VMS) data available for under 10 metre vessels to assess
actual fishing activity in this area.
Information has been gathered from MMO and IFCA officers' personal knowledge.
Information has been gathered directly from fishermen’s’ personal knowledge.
BUSINESS ASSESSMENT (Option 1)

Direct impact on business (Equivalent Annual) £m:
Costs: N/A

1

Linked to ENCB
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Benefits: N/A

Net: N/A1

In scope of
OITO?
No

Measure qualifies
as
N/A

Evidence base
1. Introduction
The Medway estuary
Located along the north coast of Kent, Medway Estuary is a complex estuary that receives water from
both the River Medway and the River Swale before draining into the Outer Thames Estuary.
Downstream of Rochester the river becomes an open estuarine environment before narrowing again
at its mouth between Sheerness and the Isle of Grain. The main body of the estuary from Rochester
eastwards covers an area of 6,500 hectares (ha), although the subtidal area is relatively small
(2,500ha) compared to the intertidal area (4,000 ha).
Sampling by the Environment Agency (2010) of juvenile fishes with both nets and trawls over the
majority of the tidal extent of the river since 1999 has developed a comprehensive data set that
proves the importance of Medway Estuary to a number of commercial and non-commercial fish
stocks. The sampling study identified that many of the species listed below used the intertidal areas of
the estuary during juvenile stages, providing evidence that the estuary acts as a vital nursery area.
flounder (Platichthys flesus)

bass (Dicentrarchus labrax)

herring (Clupea harengus)

common goby (Pomatoschistus microps)

Nilsson's pipefish (Syngnathus rostellatus)

plaice (Pleuronectes platessa)

gilt-head bream (Sparus aurata)

sprat (Sprattus sprattus)

transparent goby (Aphia minuta)

greater pipefish (Syngnathus acus)

sole (Solea solea, Solea senegalensis)

thin lipped grey mullet (Liza ramada)

Anchovy (Engraulis encrasicolus)

sand goby (Pomatoschistus minutus)

European eel (Anguilla anguilla)

smelt (Osmeridae spp.)

The key role of saltmarsh and the intertidal for juvenile fish
Researchers in North America have developed a significant body of work studying the importance of
the intertidal zone and salt marshes for fish (Rountree & Able 1992; Peterson & Turner 1994; West &
Zedler 2000). Although there are fewer studies in Europe, research suggests that fish populations
tend to move onto the high intertidal and saltmarsh areas on flood tides and then return to deeper
water on the ebb (Lyndon et al. 2002, Fonseca 2009, Fonseca et al. 2011). Researchers have noted
that the high saltmarshes can represent an optimal habitat for the early life stages of fish like bass
(Colclough et al, 2005) and it is suggested that intertidal habitats in the Forth were at least twice as
productive as their subtidal counterparts (Elliott & Taylor 1989).
Saltmarshes are important because the habitat complexity helps provide a refuge from predation.
Fewer predators are present in the shallow intertidal habitats and the high turbidity (cloudy water)
offers increased protection from visual predators. Whilst it is relatively simple to prove if a habitat is
used for refuge, evidence for the usage as a food supply is more difficult (Boesch & Turner, 1984).
However, recent research by Fonseca et al. (2011) found that in early stages (fork length, FL: < 30
mm), juvenile bass feed on planktonic species. But beyond the 30 mm FL threshold, juveniles
become highly opportunistic and feed on various species, some of which are present in saltmarsh
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habitats. This is evidence that saltmarshes provide the base of food webs in which the juveniles feed,
but this dependence varies with age.
Bass – An example of a species that would benefit from the introduction of a nursery area
Current advice from ICES is that the level of fishing mortality for bass (Fig.1) is above target and that
as a result “ICES advises that a management plan is urgently needed to develop and implement
measures to substantially reduce fishing mortality throughout the range of the stock”. Data collated
by the EU Commission (2015) makes a clear case for increased management measures to help
sustainably exploit this stock:
 Sea bass in the North-Eastern Atlantic (southern North Sea, Irish Sea and west of Ireland
down to the Iberian coast) has been declining rapidly since 2012 and will according to ICES
approach its historically lowest level in 2016.
 The number of young fish adding to the stock (so-called recruitment) has been declining since
the mid-2000s and has been very poor since 2008; this has been the longest period of low
recruitment on record.
 Fishing pressure (so-called fishing mortality) has continuously risen since the early 1990’s
and reached an all-time high in 2013.
 ICES advises a reduction in catches by 80 % to stem the rapid decline in biomass.

Fig. 1. European sea bass in Divisions IVbc, VIIa, and VIId–h. Summary of stock assessment (weights in thousand
tonnes). Fishing mortality for combined commercial and recreational fisheries. Predicted values are shaded. Top right:
SSB and F over the time-series used in the assessment.

Over the last 3-4 months, a range of Europe wide management measures have been introduced to
address the decline of the bass stocks: a three bag limit on recreational fishermen, a monthly catch
limit for commercial vessels that varies depending on gear type and an increase in the minimum size
from 36 cm to 42 cm. Although this package of measures helps address the initial issue of over
exploitation of the stock, developing greater nursery provision for bass will help in the long term
sustainable exportation of this stock and research suggests that it is likely to help the regional bass
stocks in the KEIFCA district (Pawson et al, 2008).
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Wider impact of a possible nursery area
The importance of the Medway estuary is recognised at an international and national level with
Ramsar, SPA and MCZ and SSSI designated sites within the estuary. The saltmarsh and intertidal
habitat supports distinctive plant communities and associated fauna; they are important feeding,
breeding and roosting grounds for birds (Rupp & Nicholls 2002). The value of saltmarsh habitats is
now recognised internationally and nationally, with the UK government developing a 'Biodiversity
Habitat Action Plan' for saltmarsh and committing to restoring and maintaining the total saltmarsh
habitat area (High Level Target nine habitat series). Saltmarshes are also protected under the EU
Water Framework Directive and biological monitoring is required to ensure that saltmarshes are
protected and restored, to achieve 'good ecological status' or 'good ecological potential'.
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2. Rationale for intervention
Background
Inshore Fisheries and Conservation Authorities have duties to ensure that fish stocks are exploited in
a sustainable manner, and that any impacts from that exploitation on designated features in the
marine environment are reduced or suitably mitigated, by implementing appropriate management
measures (e.g. this byelaw). Implementing this byelaw will ensure that fishing activities are conducted
in a sustainable manner and that the marine environment is suitably protected.
Fishing activities can potentially cause negative outcomes as a result of ‘market failures’. These
failures can be described as:


Public goods and services – A number of goods and services provided by the marine
environment such as biological diversity are ‘public goods’ (no-one can be excluded from
benefiting from them, but use of the goods does not diminish the goods being available to
others). The characteristics of public goods, being available to all but belonging to no-one,
mean that individuals do not necessarily have an incentive to voluntarily ensure the continued
existence of these goods which can lead to under-protection/provision.



Negative externalities – Negative externalities occur when the cost of damage to the marine
environment is not fully borne by the users causing the damage. In many cases no monetary
value is attached to the goods and services provided by the marine environment and this can
lead to more damage occurring than would occur if the users had to pay the price of damage.
Even for those marine harvestable goods that are traded (such as wild fish), market prices
often do not reflect the full economic cost of the exploitation or of any damage caused to the
environment by that exploitation.



Common goods - A number of goods and services provided by the marine environment such
as populations of wild fish are ‘common goods’ (no-one can be excluded from benefiting from
those goods however consumption of the goods does diminish that available to others). The
characteristics of common goods (being available but belonging to no-one, and of a
diminishing quantity), mean that individuals do not necessarily have an individual economic
incentive to ensure the long term existence of these goods which can lead, in fisheries terms,
to potential overfishing. Furthermore, it is in the interest of each individual to catch as much
as possible as quickly as possible so that competitors do not take all the benefits. This can
lead to an inefficient amount of effort and unsustainable exploitation.

IFCA byelaws aim to redress these sources of market failure in the marine environment through the
following ways:


Management measures will support continued existence of public goods in the marine
environment, for example conserving the range of biodiversity in the sea of the IFC District.



Management measures will also support continued existence of common goods in the marine
environment, for example ensuring the long term sustainability of fish stocks in the IFC
District.
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3. Policy objectives and intended effects
The policy objective pertinent to this IA is to seek to ensure that the exploitation of the fish stocks
(including bass, herring, sprat, sole, plaice and flounder) is carried out in a sustainable way within
KEIFCA district, and to balance the social and economic benefits of exploiting this resource with the
need to protect the marine environment from, or promote its recovery from, the effects of such
exploitation.
The intended effects are that the risk of over exploitation of this resource would be reduced and
obligations under Section 153 of the Marine and Coastal Access Act 2009 would be met. In addition,
the economic impacts of management intervention would be minimised where possible. The policy
objective pertinent to this IA would help achieve the broad scale objectives of Marine Strategy
Framework Directive (meeting descriptors 3,1,4 and 6).

4. Background
Fish stocks in the Medway
The fish fauna of the Medway Estuary are typical of UK east coast estuaries. Freshwater species
such as roach and thwaite shad dominate the upper Medway Estuary, with species diversity
increasing towards the mouth of the estuary as conditions become more marine. The inner estuary
provides habitat for species of conservation importance such as sand smelt, twaite shad, allis shad
and sea trout. Diadromous species (i.e. those which move between fresh and salt waters during their
life cycle) are known to migrate in and out of the Medway Estuary and include salmon, sea trout, eel,
smelt, twaite and allis shad, sea lamprey and river lamprey, some of which are of high conservation
importance and are protected species. A wide range of marine fish use the estuary including sole,
plaice, flounder, herring, sprats, cod, mullet and bass as well as non-commercial species like gobies
and pipe fish.
The Medway as an important nursery area
The areas where juveniles are found are termed nursery grounds. It has been suggested that nursery
grounds are those sites where juveniles occur at higher densities, have reduced rates of predation
and have faster growth rates than in other habitats, which should result in nursery grounds providing a
greater relative contribution to adult recruitment in comparison to non-nursery ground habitats (see
Beck et al., 2003; Heupel et al., 2007). Heupel et al. (2007) went on to suggest that nursery grounds
could be identified based on three criteria:
1. the density of juveniles was greater than in other areas,
2. there would be greater site fidelity
3. the nursery area was used repeatedly over the years.
A systematic sampling approach to over 45 estuaries in England and Wales reported that although
there is significant variation across the data sets, it is now possible to state with some confidence that
all of the estuaries sampled have demonstrated a strong nursery functionality for marine fish
(Colclough, 2010a). Many commercial finfish species undertake defined migrations from inshore
areas such as estuaries into offshore waters (Beck et al. 2001), demonstrating a distinct separation
between juvenile and adult habitats and therefore a defined nursery area. This is important because
the nursery area can be spatially defined with more ease in an enclosed estuary, where there is a
gradation in habitat change with shore height, unlike potential nurseries in open coastal features such
as reefs where habitats are more complex.
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Sampling by the Environment Agency (2010) of juvenile fishes with both seine nets and beam trawls
over the majority of the tidal extent of the river (Fig. 2) since 1999 has developed a comprehensive
data set that proves the importance of the Medway to a number of commercial and non-commercial
fish stocks.

Fig. 2. Sampling sites for the Medway Estuary small fish surveys.

The estuary also has two protected nursery grounds for bass (The Bass Order, 1990: SI 1990, No.
1156); these are adjacent to the power station outfalls at Kingsnorth and Isle of Grain (Fig. 3), in
which fishing activity is seasonal, with the main period being March to October. Examples of the
results of the EA and CEFAS surveys (Fig.4-7) show that bass fry are consistently found along the
tidal extent of the Medway with smaller fry generally being found higher up the river and suggest that
bass use the whole Medway estuary as a nursery area (Colclough 2010). Due to the fluctuating
nature of fish samples from surveys further analyses comparing numbers of fish could be misleading.
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Figure 3. Bass Nursery Areas in Medway Estuary adjacent to power stations.

Juvenile flounder prefer the higher freshwater influences of upstream areas as far up as Allington
Lock (Fig.7), but have been found in small numbers within the estuary. Sole, dab and plaice also
utilise the estuary in juvenile stages, as well as smelt, for which there is strong evidence of local
recruitment within the estuary itself.
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Figure 4. Length-frequency data for bass (Dicentrarchus labrax) at Grain in spring 2000.

Figure 5. Length-frequency data for bass (Dicentrarchus labrax) at Upnor in Autumn 2001.

Fig. 6. Length-frequency data for bass (Dicentrarchus labrax) at Wouldham in Spring 2000.
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Fig. 7. Length-frequency data for flounder (Platichthys flesus) at Allington Lock in Spring 2001.

The Medway importance as a spawning ground
The Outer Thames estuary in conjunction with the Medway and Essex estuaries constitutes one of
the most important spawning areas in the North Sea, helping to produce fish larvae that support
important commercial Channel and southern North Sea fish stocks. Although finfish species are
highly mobile and are generally widely distributed on a regional scale, certain species can congregate
to spawn at certain sites. Although the level of aggregation and attachment to spawning at a certain
site can vary with species, scientists have gathered evidence that allows these important areas to be
mapped.

Fig.8. Spawning grounds of sole. Data layers indicate spawning grounds of sole, giving the original polygons provided
in Coull et al. (1998) and recent egg and larval data from ichthyoplankton surveys (recent, comparable data for parts of
the North Sea are lacking).

Dover sole is a good example of a species that has been extensively surveyed and as Fig.8 illustrates
for Dover sole, surveys show that spawning occurs over a wide area within the Outer Thames
Estuary. However more detailed local surveys support local knowledge that there are key spawning
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sites with the Thames. Within this context, Medway Estuary plays an important role for these species
as a shallow, relatively sheltered estuary within the wider Thames Estuary system.
Ecologically important habitats
As described above, the concepts of spawning and nursery areas are well established in the literature
and as important components of fisheries management. Although for some species these terms are
useful as they tend to draw focus on distinct stages of specific species life cycles, they don’t reflect
the probably more realistic situation at different species use specific habitats at different stages of
their life cycle and that the role the habitat plays can be just as important whether the fish is young or
old. For this reason scientists developed the idea of recognising and identifying ecologicallyimportant habitats for highly-mobile marine fish that include sites of importance to breeding (e.g.
mating sites, spawning beds and grounds, and parturition grounds), recruitment and growth of early
life-history stages (i.e. nursery grounds), as well as feeding grounds and migratory pathways (ICES,
2003).
The key habitats in the Medway estuary
The subtidal habitats are typical of those found in estuaries in the Southeast of England and are
predominantly muddy, and support a wide range of worms (polychaetes, oligochaetes) and bivalves.
The intertidal habitats of the Medway Estuary are characterised by a complex of mudflats, saltmarsh
grazing marsh and a system of sea walls, dykes and ditches. The intertidal mudflats are the largest in
Kent, and support an important ecological ecosystem that is rich in invertebrates and provides an
important food source for fish, waders and wildfowl, especially during the winter months when
migrating birds assemble on the mudflats to feed.
On areas of higher ground, where saltwater-tolerant plants can colonise, saltmarsh is formed and at
some locations in the estuary (Fowley, Burntwick, Nor Marsh and Greenborough) has aggregated to
create islands. The saltmarsh covers approximately ten percent of estuary, and forms an important
high tide roosting area for birds, such as the redshank, as well as providing an undisturbed breeding
area. Several scarce plants (golden samphire, perennial glasswort and one flowered glasswort) have
been found in the Medway saltmarsh, as well as 12 British Red Data Book Wetland invertebrate
species (Ramsar, 1993).
Conservation designations
The Medway estuary is recognised under four designations for its provision of important habitats for
marine species (Fig 9). Numerous bird species overwinter in the estuary, utilising the various habitats
as nesting, roosting and feeding, so rely heavily upon the integrity of the habitat.
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Fig. 9. Top: Medway Estuary MCZ (red) and Medway Estuary and Marshes SPA (hashed); bottom: Medway Estuary and
Marshes Ramsar Site and SSSI (green; n.b. they cover the same area within the Medway Estuary).

Medway Estuary and Marshes Ramsar Site
The designation of Medway estuary and marshes as a Ramsar Site accentuates the international
importance of the estuary. Covering a total area of 47km2, the site is predominantly designated to
protect wintering waterfowl and rare wetland bird breeding sites, as well as the diverse and rare
assemblages present in bordering saltmarshes. In addition to the bird species that qualify for
protection (Table 1), plant species covering the transition of saltmarsh communities are protected,
including the pioneer communities containing Zostera spp. to the high saltmarsh where Atriplex
portulacoides is abundant. As Ramsar Sites only protect areas where low water depth is less than
6m, the main channel is not contained within the site.
Table 1. Bird species protected by Medway Estuary and Marshes Ramsar Site.

Species
Mediterranean gull
Black-headed gull
Sandwich tern
Common tern

Latin name
Larus melanocephalus
Larus ridibundus
Sterna (Thalasseus)
sandvicensis sandvicensis
Sterna hirundo hirundo

Little tern

Sterna albifrons albifrons

Great cormorant
Little egret

Phalacrocorax carbo carbo
Egretta garzetta

Species
Pied avocet
Whimbrel
Eurasian curlew
Common
greenshank
Ruddy turnstone
Northern shoveler
Eurasian
oystercatcher
European golden
plover

Latin name
Recurvirostra avosetta
Numenius phaeopus
Numenius arquata
arquata
Tringa nebularia
Arenaria interpres
interpres
Anas clypeata
Haematopus
ostralegus ostralegus
Pluvialis apricaria
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With regards to habitats, Ramsar sites are designated specifically within wetlands and therefore
acknowledge all habitats within that environment. The tidal flats and saltmarshes that provide feeding
and roosting grounds for numerous bird species collectively cover three quarters of the estuary (Table
2) and therefore provide a large quantity of prey for the large numbers of birds present. However, of
equal importance are the small areas shingle shores bordering the estuary; whilst only covering
0.02% of the area, they support the entire population of nesting little terns, a species of European
importance.
Table 2. Percentage coverage of habitats contained within Medway Estuary and Marshes Ramsar Site.

Habitat
Tidal flats
Saltmarshes
Seasonally flooded agricultural land
Other
Rivers / Streams / Creeks (permanent)
Freshwater marshes / pools (permanent)
Coastal brackish / saline lagoons
Sand / shingle shores (incl. dune systems)

Percentage
coverage (%)
58.3
16.8
13.8
9.3
1.2
0.4
0.2
0.02

Medway Estuary and Marshes SPA
Due to the high numbers of overwintering and breeding birds in the intertidal area, the estuary was
designated as a special protection area (SPA) in 1993. Classified under Article 4 of EC Directive
79/409/EEC on the conservation of wild birds (referred to as the Birds Directive) and designated as
European Sites under Regulation 10 of the Habitats Regulations.
Under the designation, the objectives are to maintain, and if possible enhance, the habitats supporting
the bird populations for which the SPA is designated. Over winter, the area regularly supports 65,274
individual waterfowl of 18 species, nine of which are of European importance (Table 3). Specific bird
species listed under Annex I of the Birds Directive for their European importance are also present in
the site. These include 4.7% and 24.7% of the breeding and wintering populations respectively of
avocet (Recurvirostra avocetta) and 1.2% of the breeding population of little tern (Sterna albifrons)
(Fig. 10).
Table 3. Bird species for which populations are regularly present over winter in Medway Estuary and Marshes SPA.
Species of European importance are in bold. * A population of ringed plover are also present in passage over winter.

Species

Latin name
Recurvirostra
avosetta

Species

Latin name

Little grebe

Tachybaptus ruficollis

Black-tailed godwit

Limosa limosa

Oystercatcher

Cormorant
Curlew
Dark-bellied Brent
geese
Dunlin
Great crested grebe
Grey plover
Lapwing

Phalacrocorax carbo
Numenius arquata
Branta bernicia
bernicia
Calidris alpine
Podiceps cristatus
Pluvialis squatarola
Vanellus vanellus

Pintail
Redshank

Haematopos
ostralegus
Anas acuta
Tringa tetanus

Ringed plover*

Charadrius hiaticula

Shelduck
Teal
Whimbrel
Wigeon

Tadorna tadorna
Anas crecca
Numenius phaeopus
Anas penelope

Avocet
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Fig. 10. Bird populations of European importance present in Medway Estuary and Marshes
which qualifies the site for protection under Article 4.1 of the Birds Directive. (a) Wintering and
breeding populations of avocet (Recurvirostra avocetta) and (b) breeding populations of little
tern (Sterna albifrons).

Furthermore, within the SPA are sub-features which are designated as they support the protected
species, for which their importance are listed in Table 4.
Table 4. Sub-features designated in Medway Estuary and Marshes SPA

Sub feature habitat
Mudflats
Saltmarsh
Shallow inshore waters
Shingle beaches

Importance
 High abundance of invertebrates as food source
 Wintering feeding grounds
 High tide roost for avocet
 Wintering feeding grounds
 Little tern feeding ground
 Little tern nesting ground

Medway Estuary MCZ
Designated in 2013, Medway Estuary Marine Conservation Zone (MCZ) encompasses the entire
estuary (60km2), from Rochester to the mouth between Sheerness and the Isle of Grain. The
estuarine environment produced by tidal activity provides habitats and feeding grounds for wintering
and breeding birds, as well as nursery areas for commercially important fishes such as bass, herring,
cod, plaice and sole.
Of the eight habitats designated as features within the MCZ (Table 5), of specific importance are the
peat and clay exposures in the estuary. As they were formed millions of years ago, they are now
irreplaceable and vulnerable to damage. Within the exposures live piddocks (Pholadidae), a bivalve
mollusc which burrows in the sediment. Once empty, the holes create microhabitats for other species
such as crabs and anemones, increasing the local biodiversity.
There is only one species designated as a feature: the tentacled lagoon-worm (Alkmaria romijni) (Fig.
11). The species of bristle worm grows up to 5mm long and creates and lives in tubes within intertidal
mudflats, feeding from the surrounding mud using tentacles. It is featured in the MCZ as it is highly
vulnerable to changes in habitat. As well as being the only species featured for the site, it is also the
only MCZ in which the species is protected, making it a nationally important designation.
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Table 5. Features designated for Medway Estuary Marine
Conservation Zone to be maintained in favourable condition

Feature to maintain in favourable condition
Intertidal mixed sediments
Intertidal sand and muddy sand
Subtidal coarse sediment
Subtidal mud
Subtidal sand
Low energy intertidal rock
Estuarine rocky habitats
Peat and clay exposures
Tentacled lagoon-worm (Alkmaria romijni)
As a result of the MCZ designation, activities identified
as potentially detrimental to the features (e.g. ports and
harbours, coastal developments and archaeological
excavations) require regulation and licensing.

Fig. 11. Tentacled lagoon worm (Alkmaria romijni),
the only featured species within Medway Estuary
Marine Conservation Zone.

Medway Estuary and Marshes SSSI
Wintering and breeding waterbirds covered by SPA and Ramsar designations again qualify for
protection under the Medway Estuary and Marshes Site of Special Scientific Interest (SSSI). Although
SSSIs are predominantly a terrestrial designation, the habitats within Medway Estuary and Marshes
SSSI are almost entirely marine influenced, as the SSSI extends to the mean low water mark to
incorporate intertidal mudflats and saltmarshes.
Environmental impact of mobile gear in mud and intertidal habitats
With the current drive towards an ecosystem approach to fisheries management, an understanding of
the impacts of mobile fishing gear on habitats is of importance to contribute to their restoration.
However, generic conclusions are reported with low confidence and marginal evidence due to the
extremely high degree of site-specific results, such as variability in habitat structure and properties,
and the species assemblages present (Kaiser et al. 2006).
Global analyses of impacts of fishing gear on different habitats identified that intertidal fishing
practices cause the most severe initial and overall impacts on soft sediment habitats (Kaiser et al.
2006; Collie et al. 2000), attributable mainly to the high accuracy of the gear in shallow waters (Kaiser
et al. 2006) and relative stability of mud substrates in comparison to highly mobile gravels (Collie et al.
2000). As a result of poor habitat stability, the fauna of mud substrates are particularly vulnerable,
with predicted recovery times measured in years (Kaiser et al. 2006).
Kaiser et al., (2002) suggest that deep water mud habitats are more adversely affected by trawling
activities due to the fact that they are often relatively undisturbed by wave turbulence and
meteorological impacts. This theory is supported by research conducted by Hiddink et al., (2006) into
impacts of bottom towed trawl activity to disturbance of benthic biomass. Due to the exposed nature
of Medway Estuary’s location it is affected by considerable tidal and wave action, especially during
storm episodes, which can lead sediment attrition. This is more apparent in winter months and it is
thought the winter that quantities of sediment/mud shifts during storm like conditions.
Collie et al., (2000) undertook an analysis of published research into fishing activity impacts on the
seabed, based on 39 research projects undertaken previously. They found an average of 46%
decrease in total number of individual biotopes in study sites that were disturbed with bottom towed
gear. It does suggest that vulnerability of biota is partially dependant on the consolidation of sediment
in which the community lives: “animals that live in unconsolidated sediments are adapted to periodic
sediment re -suspension and smothering.” (Collie et al., 2000).
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Research conducted by Tuck et al., (1998) into the specific impacts of otter trawling on previously
unfished habitats suggests that otter trawling has significant impact on soft sediment types in
sheltered areas in the long term but the effects were less likely to be visible over a long period,
particularly in more exposed areas.
Bergman (2000) conducted research into direct impacts of various towed fishing types on benthic
megafaunal populations using a 12m beam trawl, a 4m beam trawl and an otter trawl. They found that
impacts on megafauna from beam trawls in particular showed a size dependant trend and as size of
the sample creature increased, so did impact from beam trawling with the 12m beam trawl having
most impact. Overall, it was revealed that otter trawling caused much less mortality in silted benthic
habitats than beam trawling. This study also reached the conclusion that low impacts of trawling on
benthic megafauna in certain areas was heavily influenced by natural disturbance but that as size of
creature increases, this influence is diminished. Hinz et al., (2009) undertook research to determine
the impacts of chronic trawling for Nephrops on benthic macrofauna and concluded that “Chronic otter
trawling had a significant, negative effect on benthic infauna abundance, biomass, and species
richness.”
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Sectors affected
The commercial fishing industry in the Medway
Medway Estuary has been an important fishing ground for the local communities for many years and
has provided key income for fishermen from the Medway. Fishing in the Medway, as with most of the
coastline around the UK, has been a long established practice. However, the Medway has a relatively
unusual and long-standing history of fisheries management in the estuary, dating back over 500
years. In 1446 King Henry VI granted a Royal Charter to the “Bailif and Citizens of the City of
Rochester” and the right to take “fish both great and small and other things pertaining to regality as
former sovereigns had had” from the waters of the Medway.
As the oyster industry in the Medway started to develop and come under increased pressure, an Act
of Parliament in 1729 was passed to help better manage the oyster fishery and transferred the rights
of this fishery to the Mayor and Citizens of the City of Rochester. Although there have been a number
of different incarnations over the years, Rochester Oyster & Floating Fishery (ROFF) is still active and
functions as a trade guild, exercising their rights to control the trawling and netting activities in the
river as well as fishing of oysters.
Every year ROFF hold an Admiralty Court where the guild proposes new management options for
approval by the court. If passed, ROFF are responsible for the management and enforcement. To
allow effective enforcement, the Mayor of Rochester annually appoints water bailiffs (currently six
warrants), issuing them with warrants to enforce the guild’s laws within the estuary.
As there are few data available for the fisheries, exact figures on fishing effort could not be quantified
for the impact assessment. In order to compensate for this and provide an appropriate estimation, a
meeting was held with ROFF to discuss and amend the species targeted and fishing effort in order to
attain an accurate estimation of the sector.
Species targeted
The estuary is a good mixed fisheries ground with boats targeting sole as well as other prime species
like cod, bass, plaice and occasionally eels, shrimp and thornback rays. Other less valuable fish such
as whiting and herring have also been targeted in the estuary although vessels do move further out
into the greater Thames to target specific stocks. Local vessels vary species targeted based on
season, weather conditions, quota availability and a range of other factors.
The native oyster fishery has traditionally been a mainstay of the commercial fishing in the Medway,
but the industry has slowly dwindled over the last few decades as the Medway oyster stocks were hit
by a combination of cold winters, diseases, parasites and poor recruitment. Currently there is limited
oyster dredging activity in the estuary.
Commercial fishing effort
Although the Medway is more of a defined system than the open sea, quantifying the exact extent of
fishing effort for finfish that, by their very nature are mobile, is difficult. Fishing effort historically has
generally been related to the timing and abundance of key commercial species as well as the
economics of catching the fish (the value of the catch, the cost of running a boat etc.).
The commercial fishing activity in the Medway over the last decade has been low with an estimated 24 under 10m vessels fishing from Rochester. Due to the rights bestowed to ROFF, only fishermen
that have served a 7 year apprenticeship with ROFF are allowed to fish the Medway. Currently there
are 17 people on the jury of Free Men and Dredgers and there are 29 Free Fishermen and Dredgers,
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the vast majority of Free Fishermen exercise their right to fish but do not fish commercially as fishing
vessels in the Medway still require a national fishing licence to sell their fish.
The vast majority of commercial fishing in the estuary that is currently undertaken uses otter trawls.
There is generally a small level of beam trawling, netting and low levels of potting and traps being set.
Although a historic activity in the Medway, there is currently very little oyster dredging activity.

Non-commercial and recreational activities
Although ROFF exercises rights to control the trawling and netting activities in the river as well as
fishing of oysters, there are a range of fishing activities, like angling and bait digging that do not fall
under this umbrella. Because the level and distribution of angling are difficult to quantify, tackle shops
within the Medway catchment area were contacted and consulted to identify popular areas for shore
angling, as well as the species targeted. In addition to this, a public meeting was held on the 21st July
2015, for which advertisements were placed in these tackle shops to inform the angling community.
Angling in the Medway from the shore and piers as well as from boats is a popular pastime and
supports a range of local businesses from angling and bait shops (8-10) to charter boats (3-5).
Although it is difficult to capture accurate numbers of people taking part, the large local conurbation of
the Medway towns, as well as being less than 40 miles from the city of London, means that sections
of the river and estuary can be popular. The Medway is also home to a sizable fleet of small private
angling boats that fish in the estuary and on occasion small private boats from the Swale and Thames
also come in the Medway to fish.
Within the tidal Medway, anglers will target species like bass, mullet, cod and whiting, as well as flat
fish like sole, plaice, flounder and occasionally thornback rays and smooth hound. Many charter
boats and private boats, like their commercial counter parts move into the greater Thames to fish
specific species at specific times. Due to its more sheltered nature the mouth of the estuary and the
saltmarsh areas on the North and South side of the river can be used by angling boats in rougher sea
states and is therefore used more in winter than summer. The banks of the river as well as the piers
and marinas can attract anglers, however it generally is the banks of the river above Rochester bridge
where bass are regularly targeted.
Bait digging for ragworms and lugworms does take place in the estuary but it tends to be of a low
level and effort is generally focused on the south side of the river.
Local economies and society: The local economies of the Medway Towns and other towns along the
greater Thames estuary (Queenborough, Leigh-on-sea and Whitstable) are impacted indirectly via the
revenue and services generated by the sustainable exploration of the fin fish stocks in the district.
Enforcement bodies: The lead responsibility of enforcing any measures in the area would fall to
KEIFCA and therefore the additional enforcement cost would impact on KEIFCA.
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5. Options including the preferred option
Option 0: Do nothing: This option would not involve introducing any management measures and the
risks to the saltmarsh and intertidal nursery area habitat and the fish species that use it from
potentially damaging fishing activities would not be addressed. Saltmarsh and intertidal mud habitats
present in Medway estuary contribute extensively to the production of recruits to commercial fisheries
in the KEIFCA district and further afield. A do nothing option would fail to address the clearly
identified need to create additional management to protect a vulnerable species like bass. In addition
to bass there are a range of other heavily exploited commercial species including sole, plaice, herring,
sprat, seabream and eels that would benefit from this additional protection and would contribute to
national strategies. KEIFCA working with ROFF have developed a management approach for
Medway Estuary that reflects environmental benefits of protecting the ecosystem of the estuary but
also balances provisions for the sustainability of the local fishing industry. As a result, “Do Nothing” is
not a suitable option.
Option 1a: Voluntary agreement to expand the current Bass Nursery Areas: This option would
involve the development of voluntary codes of practice to protect features and the sustainability of the
local fishing communities by expanding the current Bass Nursery Areas to cover the currently
proposed area. Whilst this would be beneficial to bass, this option would be ignoring the various other
commercial species that have been identified to use to the intertidal area in their juvenile stages.
Furthermore, the restriction of fishing to just bass would cause difficulties in enforcement with anglers
and commercial fishing alike.
Option 1b: Voluntary agreement for Medway no-take nursery area: Whilst an improvement on a
voluntary Bass Nursery Area, it has been discounted as even low levels of fishing brought on by noncompliance could lead to long-term damage. The close proximity of the proposed area to cities and
towns means the river is widely used by the public, decreasing the chance of individuals adhering to
the voluntary terms. Furthermore, ROFF have deemed the issue of enough importance to create
equivalent legislation to address potential non-compliance in commercial fishing. Therefore a
voluntary agreement for recreational users would be disproportionate and create potential conflicts.
KEIFCA has considered both voluntary options in light of Better Regulation Principles, which require
that new regulation is introduced only as a last resort. Discussions with local industry and
recreational users suggests that adherence to such an agreements might be limited, especially by
private non-commercial vessels that use Medway Estuary irregularly. The industry and recreational
users were strongly in favour of the use of legislative management to ensure widespread compliance.
Option 2: Develop a no-take nursery area in the Medway Estuary where all types of fishing
would be restricted: This option would involve restricting the ability to remove any sea life from a
section of Medway Estuary covering the saltmarsh and intertidal zone on the Isle of Grain side of the
Medway (Fig. 12). Vessels transiting this area would be required to stow or store their gear in a
manner in which it may not easily be deployed. The extent of the areas covered by this closure would
be reviewed each year in conjunction with ROFF. This option balances the requirements of
supporting the local ecosystem with maintaining a viable fishing industry.
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Fig. 12. Chart showing the area of the River Medway No Take Zone as the red hatched area north of the marked
channel between navigation buoy No 31 and Elphinstone Point
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6. Analysis of costs and benefits (Option 2)
Costs for recommended option
Direct costs to the fishing industry, including potential displacement costs, and administrative and
enforcement costs can be monetised and these estimated values have been collated and presented
as part of the impact assessment. Environmental costs due to increased damage of habitats are
difficult to value and are therefore described here as non-monetised costs.
Information available to inform an assessment of the impacts of the proposed closure has been taken
from:
 Details of licensed fishing vessels in the area (MMO list of registered vessels combined with
KEIFCA officer’s local knowledge)
 Landings data for vessels from 2009 to 2013 taken from entered log book and sales note data
provided by the MMO (MMO landings data goes only to ICES area rectangles and not to
specific locations of catch).
 Information gathered from fishers and merchants directly by KEIFCA.
 Meetings held with the Rochester Oyster Floating Fishermen, Charter boat skippers (1 st July
2015)
 Meeting held with recreational users and interested stakeholders (21st July)
 KEIFCA technical panel meeting (public meeting) reviewing the byelaw (27 th July)
Costs for recommended option
The introduction of the no-take nursery area would result in the following costs:
• Cost to the industry from reduced fishing grounds
• Cost to the non-commercial and recreational activities from reduced fishing grounds
• Potential impacts on other areas due to displacement
• Administrative and enforcement costs
Cost to the industry from reduced fishing grounds
There are only a handful of commercial fishing vessels that work in the Medway (Section 5) and out
into the greater Thames estuary, in order to estimate potential impacts, landings data for under 10m
vessels supplied by the MMO was analysed. Medway Estuary lies completely within the ICES subrectangle 31F0-c, however as the data recording is not as discrete as this, and the adjoining subrectangle (31F0-d) has been included in the analysis provided (Figure 13; Table 6 and 7) which
indicates landings from these areas over the last 5 years. Cockles (molluscs and harvesting
machines) have been excluded from the summary value information for 31F0 as the cockle boats that
land in Queenborough (a port located in the ICES rectangle) harvest cockles on the Maplin sands in
the Thames estuary under a licence issued by KEIFCA.
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Fig. 13– ICES sub-rectangles 31F0-c and 31F0-d.

Table 6. The landing values by generic species type from 2009 to 2013 for ICES rectangle 31F
Species
Crustacean
Demersal
Mollusc
Pelagic
Total £ landed
Total £ landed excuding cockles

2009
£972
£179,230
£1,648,647
£27,286
£1,856,136

2010
£4,769
£178,986
£805,915
£20,458
£1,010,127

2011
£1,487
£200,687
£140,287
£20,636
£363,096

2012
£33,457
£110,118
£62,994
£42,164
£248,733

2013
£36,765
£58,983
£362,611
£7,474
£465,833

£207,489

£204,213

£222,809

£185,739

£103,222

Total Annual Mean
£77,450
£15,490
£728,004
£145,601
£3,020,454
£604,091
£118,018
£23,604
£3,943,925
£788,785
£923,472

£184,694

Table 7. The landing values by gear type species type from 2009 to 2013 for ICES rectangle 31F0
Gear group
Gill nets and
entangling nets
Harvesting machines
Miscellaneous gear
Traps
Trawls
Total £ landed
Total £ landed excuding cockles

2009

2010

2011

2012

2013

£19,600
£1,648,145

£19,072
£799,200

£76,597
£128,065

£11,365
£338,178

£260
£188,130
£1,856,136

£10,031
£181,824
£1,010,127

£11,481
£146,952
£363,096

£18,173
£42,577
£348
£19,580
£168,056
£248,733

£207,991

£210,927

£235,031

£206,157

£4,045
£112,245
£465,833
£127,655

Total Annual Mean
£144,807
£2,956,165
£348
£45,397
£797,208
£3,943,925
£987,760

£28,961
£591,233
£70
£9,079
£159,442
£788,785
£197,552

This value is calculated as an average over 5 years, this provides only a snapshot of a fishery which
may be highly variable over different years. It is also important to note that this figure is only a
percentage of overall landings based on proportionality and it is likely that the value would be less
than this figure due to the fact that vessels not use this area as a prime fishery on a regular basis.
Without more detailed information regarding specific trawling paths in the nursery area and the
regularity of use, it is difficult to confidently assign a direct monetary value to the loss of the closed
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area. Although the calculations provided have been made to estimate the maximum value potentially
lost to those vessels excluded from the Medway Nursery Area, based on the area covered by byelaw
as a percentage of the area of ICES rectangle 31F0, such calculations are hugely inaccurate and can
be misleading.
To compensate for the inaccuracy of landings data, the fishing effort within the Medway Nursery Area
was quantified through direct discussions and consultation with ROFF to create an accurate
understanding on a local scale. As ROFF own complete rights to commercial fishing in the area,
consultation with the Guild was adequate in capturing the fishing activity.
Cost to the non-commercial and recreational activities from reduced fishing grounds
Estimating costs to non-commercial and recreational activities is difficult as there is little published or
recorded information to make a serious conclusion from. Due to the location of Kingsnorth power
station, Thames port docks and farm land there is limited coastline in the suggested nursery area for
recreational anglers to fish from. In addition to this, discussions with the local community suggest that
there is limited bait digging or hand gathering activities currently taking place within the proposed
nursery area.
As discussed in section 4 there is a sizable fleet of small private boats in the Medway and adjoining
estuaries as well as 3-5 angling charter boats, all of which can readily access the proposed nursery
area. Through conversations with local anglers although there are good angling marks within the
proposed area and the area is used by this sector, this is not prime ground and is generally used as a
sheltered area on a windy day. Some recreational netting does occur in the creeks, targeting species
like mullet on an ebb tide, however this level of activity is generally low. By introducing the no-take
area this potential option value would be lost however the creeks on the other side of the estuary can
provide shelter depending on wind direction.
Potential impacts on other areas due to displacement
By introducing the no-take nursery area both the commercial, non-commercial and recreational
sectors could potentially displace their effort either within the estuary (although space is limited) or
move effort out of the estuary. It is difficult to make definitive conclusions about any potential financial
impact that the closure will have on fishing displacement other than to highlight that in a relatively
confined sea like the Medway and greater Thames good fishing grounds are limited and effort is more
likely to be concentrated. There may be potential increased costs in terms of fuel and operating costs
for vessels travelling further afield to access alternative fishing grounds and to compensate for
potential loss of catch due to the proposed closed area. These costs are difficult to predict and
quantify but as fishermen currently fish within the site sporadically, it is not likely that the impact on
fishermen from displacement will be significant.
Costs to the KEIFCA for administration and enforcement
The lead responsibility of enforcing an IFCA byelaw under section 155 of the Marine and Coastal
Access Act 2009 will fall to the KEIFCA. KEIFCA currently have byelaws in place in the Essex
Estuaries SAC and Thanet Coast SAC at present, closing the area to bottom towed fishing gear,
although the proposed nursery area byelaw is more wide ranging, many of the enforcement
techniques and costs are similar (Table 8). Specific patrols undertaken by the KEIFCA in its district
would be the most likely method of enforcement as officers would have to gather specific evidence
that fishing was taking place in the nursery area.
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Table 8 Annual additional costs of enforcement of recommended option per site

Activity
Routine shore patrol surveillance *
Routine Estuary/Sea Patrols **
Additional IFCA surveillance***
Prosecution/investigation/Guilty Plea only ****
TOTAL

Cost per
Unit (£)
£250
£1500
£2250
£10,000

Number
of
Units per year
6
8
4
1

Total cost
per year(£)
£1500
£12,000
£9000
£10,000
£32,500

* Routine shore based enforcement involving one Inshore Fisheries and Conservation Officer (IFCO) plus Vehicle
** Patrol Vessel running costs per day based on 2014 IFCA stats
*** Intelligence led surveillance involving several IFCOs and Patrol Vessel per day
**** Including IFCO and PV time. Administration and Legal fees. Not Guilty Pleas could substantially increase Court
costs
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Benefits of recommended option
The introduction of a nursery area byelaw would help protect a key habitat within the estuary from
possible fishing impacts as well as create sanctuary where fish can thrive. The byelaw would help
support the nursery function of the estuary and could result in the following benefits:


Benefits to a range of fish stocks by protecting the key nursery habitat



Helping bass stocks to recover and reach sustainable exploitation levels



Additional protection for Ramsar, SPA and MCZ designated features



Protecting a locally and nationally depleting saltmarsh habitat




Wider environmental benefits of protecting saltmarsh.
The economic benefits to fishermen of having a stable sustainable fishery



The future benefits of maintaining a healthy ecosystem

Benefits to a range of fish stocks by protecting the key nursery habitat
Although not widely recognised and used as a management approach in the European Common
Fisheries Policy or by European member states there is a wide body of research from around the
world (North America (Able, 2005), South Africa (Cyrus & Martin, 1991; Lamberth & Turpie, 2003) and
Australia (Leventon & Potter, 1987) as well as Europe (Portugal (Martinho, 2007; Vasconcelos, 2010))
that demonstrate a close linkage between estuaries and commercial fish stocks. This relationship is
clearly understood and embodied in European wide management schemes for migratory species like
Atlantic salmon Salmo salar, sea trout Salmo trutta and European eel Anguilla anguilla. Unfortunately
although a range of other important commercial species such as sole Solea solea, and bass
Dicentrachus labrax, whiting Merlangius merlangus, sprat Sprattus sprattus and herring Clupea
harengus are dependent upon estuaries, either during their early life history and/or as seasonal older
fish species this need is not reflected in a strategic policy approach.
Conservation of inshore nursery stocks makes it possible to preserve offshore harvestable stocks
(Costa et al. 1994 and refs within) as the protection of nursery areas can disproportionately increase
the effectiveness of a protected area, with studies reporting recruitment exceeding that predicted by
the size or productivity of the reserve alone (Hilborn 1994 and refs within). Subsequently, the Revised
Common Fisheries Policy advocates the protection of nursery grounds for long term sustainability of
fisheries management, as do the Water Framework Directive and ICES recommendations.
Introducing the Medway Nursery Area byelaw would help offer additional protection to a wide range of
fin fish species (Table 9) that have been recognised as UK Biodiversity Action Plan species and are in
varying states of exploitation. Introducing such a nursery area could also have additional benefits for
the whole life cycle of fish from spawning to adulthood and could help supply small fish to regional fish
stocks. This in turn could benefit local fishermen both commercial and recreational in the future.
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Table 9. ICES 2015 advice on species in the North Sea ecoregion (ICES subarea IV) based upon threshold values (?
indicates that data were unavailable; sustainability of sprat harvest not calculated it stock assessment). BAP:
Biodiversity Action Plan species; MCZ: featured species in Marine Conservation Zones

Common
name
Flounder
Herring
Plaice
Sea bass
Smelt
Sole
Sprat
Whiting

Latin name
Platichtys flesus
Clupea harengus
Pleuronectes platessa
Dicentrarchus labrax
Osmerus eperlanus
Solea solea
Sprattus sprattus
Merlangius merlangus

Fished at or
below MSY
?



?


?

Harvested
sustainably
?



?
?
na
?

Stock size
stable
?



?


?

Protection
status
BAP
BAP
MCZ
BAP
BAP

Helping bass stocks to recover and reach sustainable exportation levels
Bass use estuaries in the first 4 – 5 years of life (Kelley 1988), after which they migrate offshore and
recruit to the fishery. Although saltmarshes are commonly a refuge from predation for juveniles, there
is evidence that juvenile bass feed mainly on crustaceans found in saltmarsh creeks (Cabral et al.
2001), inhabiting such areas for 43 % of the tidal cycle (Laffaille et al. 2001). As a result it has been
suggested that the defined estuarine nursery areas commonly restricted to sub- and intertidal
mudflats be extended to incorporate the supratidal, vegetated marshes and intertidal creeks to protect
the feeding grounds of juvenile bass (Laffaille et al. 2001). The Medway Estuary has been identified
as an important nursery ground for bass at a national level (Kelley 1988), with 30% of recruits from
the estuary found regionally (Pickett et al. 2004).
Bass nursery areas protect not only fish below the minimum legal size, as per their intended role, but
they also protect larger animals (both mature and immature). This is important because the availability
of large bass in a given area around the coast, can be influenced by a combination of several factors:





Localised fishing pressures in the inshore zone;
Fishing pressure on offshore grounds;
The occurrence of very strong or very weak year classes;
spawning from earlier years

Thus the protection afforded to bass in Bass Nursery Areas reduces fishing pressure on inshore
stocks. This may be significant because after spawning, bass tend to return to the same coastal sites
each year. The combination of slow growth, late maturity, spawning aggregation, and strong site
fidelity increases the vulnerability of sea bass to overexploitation and localized depletion. Therefore
Bass Nursery Areas can provide some function as mitigation against the effect of the risk of localised
reductions.
As there is a new evidence base that bass nurseries are not confined to the power station outfalls in
the estuary but instead found in all reaches of the estuary, the concept of bass nursery areas can be
extended to cover supratidal areas and tidal creeks, as well as be extended to other commercially
important species present in the estuary.
The recent EU conservation measures introduced for bass include monthly commercial catch limits
and recreational bag limits, as well as an increase in minimum landing size. Whilst these measures
protect the spawning stock, the juvenile stock is still vulnerable from loss of habitat and food
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availability. By introducing spatial management in the form of a no-take zone, it would complement
the current measures by protecting a larger part of the bass life cycle.
Additional protection for Ramsar, SPA and MCZ designated features
As a result of the further protection offered by the proposed no-take-zone, other conservation
designations will benefit from the absence of fishing activity. By protecting mudflats, the habitats that
support prey species for numerous birds protected by the Medway Estuary and Marshes Special
Protection Area will be conserved. This is also the same for the saltmarsh habitat providing shelter
and roosting areas for birds. Whilst the various habitats designated under Medway Estuary Marine
Conservation Zone will benefit from the absence of fishing, the only designated species, the rare
tentacled lagoon worm (Alkmaria romijni) will benefit specifically from the increased protection
provided.
Protecting a locally and nationally depleting saltmarsh habitat
Unfortunately many of the key functions of saltmarsh ecosystems are now being compromised on a
national scale as it is estimated that two per cent of English saltmarshes are lost to the sea every year
as a consequence of sea level rise (Dixon et al. 1998). In addition to this human encroachment into
estuarine, intertidal and saltmarsh areas has created the phenomenon of coastal squeeze, where the
seaward habitat is diminished through sea level rise, whilst sea defence structures, such as sea walls,
are limiting compensatory inland encroachment (Crooks & Turner 1999). Attrill et al. (1999) reported
that land claim has affected 85% of British estuaries.
The total extent of UK saltmarsh was recently estimated to be approximately 45,500ha (UKBAP,
2008). Of this, it is estimated that the habitat is being eroded at a rate of 100ha per year (UKBAP,
2008). As a result, saltmarshes have been designated a priority habitat in the UK Biodiversity Action
Plan, and are protected in the Habitats Directive under estuarine habitat for their importance to birds.
Only 58% of this protected saltmarsh has been deemed to be in a favourable condition, with coastal
squeeze and poor water quality as a result of pollution being the dominant cause of unfavourable
conditions (JNCC, 2010). In south-east England, only 4,400ha of saltmarsh remain from the estimated
40,000ha that had historically developed (Hughes & Paramor, 2004), currently accounting for
approximately 10% of the total UK saltmarsh extent.

The strong tidal influence in the Medway estuary, coupled with low riverine outputs, creates an ebbdominated system, resulting in a net sediment deficit in both the channel and intertidal areas, with
erosion of the latter estimated at approximately 1 million tonnes per year (Kirby, 1990, 2013).
Comparison of maps between 1840 and 1992 indicate a reduction of saltmarsh habitat from 2,157ha
to 645ha (ICES, 1992). The erosion of saltmarsh habitat is thought to be the combined result of
removal of saltmarsh sediment for the brick and cement industry in the 19th and 20th centuries, sea
level rise and the maturation of saltmarsh. A recent study by Kirby (2013) identified that Stoke
Marshes, located within the proposed Medway Nursery Area, is being eroded at a rate of 160,000
tonnes per year. Whilst there are areas of net accretion in the estuary (Kirby, 2013), it has been
shown that these areas are not significant (Kirby, 1990). Therefore, with accelerating sea level rise
increasing tidal volume, there is little evidence that Medway estuary could shift into a net accretion of
sediment (Kirby, 2013). In the light of such a vulnerable national and local habitat additional
protection for the habitat that is present would seem a prudent way of trying to maintain and support
the ecosystem function of the saltmarsh.
Although saltmarshes may look inconspicuous they perform a number of key biological, chemical and
ecosystem functions as well as aid coastal protection. Saltmarshes can help maintain water quality by
filtering the water before it ebbs to the sea, having important nitrogen, carbon and pollution storage
functions (Jickells et al. 2003) and have been found to sequester more carbon than their tropical
equivalent, mangroves (Livesley & Andrusiak 2012) and terrestrial peatlands (Burden et al. 2013).
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The benefit of saltmarshes as sea defences has also been identified, reducing the wall height, as well
as any recurring maintenance costs (King & Lester 1995) by absorbing up to 100% of wave energy
across its length (Moeller et al. 1996). They are also socioeconomically valuable as sites of
agriculture (grazing), education, tourism, leisure, and recreation.
The economic benefits to fishermen of having a stable sustainable fishery
Fishing for sole, bass, cod and thornback rays in KEIFCA district and especially around the Medway
and greater Thames estuary coast provides a significant income for a number of fishermen and local
business. Fishing is a traditional fishery along the North Kent coast especially at ports like
Queenborough, Whitstable and Leigh-on-sea is an important fishery that has provided a livelihood for
generations of small local businesses. The primary management measure for regulating key pressure
stocks like sole, cod and thornback rays is the introduction of quota under the Common Fisheries
Policy. Introducing management measures that protect specific nursery areas and the key habitats
that underpin these areas and adds a further layer of robustness to the management of these key
stocks and helps support a long term sustainable fishery for future for the local communities and for
the wider stocks.
The future benefits of maintaining a healthy ecosystem
Although the current predominant method of fishing in the Medway Estuary is light otter trawling.
Historically a range of dredges have been used on the site or potentially could be in the future (e.g.
cockle, oyster and seed mussel dredges). As fishing gear, fish stocks and fisheries do change over
time excluding these heavy gears as well as less evasive methods of fishing from the nursery area
not only helps manage the current activities but also helps insure long-term protection.
One In Two Out (OITO)
OITO is not applicable for byelaws implemented for MPA management as they are local government
byelaws introducing local regulation and therefore not subject to central government processes.
Small firms impact test and competition assessment
No firms are exempt from this byelaw as it applies to all firms who use the area, it does not have a
disproportionate impact on small firms. It also has no impact on competition as it applies equally to all
businesses that utilise the area.
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7. Conclusion
Recommended option: Option 2: Develop a no-take nursery area in the Medway Estuary were
all types of fishing would be restricted.
This option looks to manage the whole estuary as an ecosystem and support some of its key
functions as an important regional nursery area for a number of fin fish species. This option
introduces a range of measures that restrict the use of all types of fishing gear across the saltmarsh
and intertidal zone on the Isle of Grain side of the Medway. It is hoped by working together with the
local community, and using the flexible annual component of the byelaw, the results of the protected
nursery area can be shared with the community and used to inform future sustainable fisheries
management of the Medway.
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