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1. Introduction
1.1 Need for an HRA assessment
In 2012, the Department for Environment, Food and Rural Affairs (Defra) announced a revised
approach to the management of commercial fisheries in European Marine Sites (EMS). The
objective of this revised approach is to ensure that all existing and potential commercial fishing
activities are managed in accordance with Article 6 of the Habitats Directive.
This approach is being implemented using an evidence based, risk-prioritised, and phased basis.
Risk prioritisation is informed by using a matrix of the generic sensitivity of the sub-features of EMS
to a suite of fishing activities as a decision making tool. These sub-feature-activity combinations
have been categorised according to specific definitions, as red, amber, green or blue.
Activity/feature interactions identified within the matrix as red risk have the highest priority for
implementation of management measures by the end of 2013 in order to avoid the deterioration of
Annex I features in line with obligations under Article 6(2) of the Habitats Directive.
Activity/feature interactions identified within the matrix as amber risk require a site-level assessment
to determine whether management of an activity is required to conserve site features.
Activity/feature interactions identified within the matrix as green also require a site level assessment
if there are “in combination effects” with other plans or projects.
Site level assessments are being carried out in a manner that is consistent with the provisions of
Article 6(3) of the Habitats Directive. The aim of this assessment is to determine whether
management measures are required in order to ensure that fishing activity or activities will have no
adverse effect on the integrity of the site. If measures are required, the revised approach requires
these to be implemented by 2016.
The purpose of this site specific assessment document is to assess whether or not in the view of
Kent and Essex Inshore Fisheries Conservation Authority (KEIFCA) that demersal towed fishing
gears (i.e. heavy otter trawl, multi-rig trawls, light otter trawl and pair trawl) have a likely significant
effect on the subtidal features of the Essex Estuaries SAC and on the basis of this assessment
whether or not it can be concluded that the fishing gears will not have an adverse effect on the
integrity of this EMS.

1.2 Documents reviewed to inform this assessment






Natural England’s risk assessment Matrix of fishing activities and European habitat features
and protected species1
Reference list2 (Annex 1)
Natural England’s consultation advice (Annex 2)
Site map(s) (Annex 3)
Fishing activity data (Annex 4)

1

See Fisheries in EMS matrix:
http://www.marinemanagement.org.uk/protecting/conservation/documents/ems_fisheries/populated_matrix3.xls
2 Reference list will include literature cited in the assessment (peer, grey and site specific evidence e.g. research, data
on natural disturbance/energy levels etc.)
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2. Conservation objectives
Ensure that the integrity of the site is maintained or restored as appropriate, and ensure that the site
contributes to achieving the Favourable Conservation Status of its Qualifying Features, by
maintaining or restoring;
 The extent and distribution of qualifying natural habitats
 The structure and function (including typical species) of qualifying natural habitats, and
 The supporting processes on which qualifying natural habitats rely
Natural England have provided draft Supplementary Advice Tables (SATs) for Essex Estuaries
SAC. These indicate that the condition of the features or sub-features is yet to be assessed, and
therefore they cannot be assumed to be in favourable condition. The SATs show that favourable
condition will be assessed in relation to the following attributes of the estuaries feature and subfeatures:
 Extent and distribution
 Distribution: presence and spatial distribution of the associated communities
 Structure:
o non-native species and pathogens
o energy / exposure
o freshwater sources (applicable at feature level only)
o habitat zonation (applicable at feature level only)
o morphology (applicable at feature level only)
o presence and abundance of typical species
o sediment composition and distribution
o sediment movement, sources and sinks (applicable at feature level only)
o species composition of component communities
o substrate composition and distribution (applicable at feature level only)
o tidal regime (applicable at feature level only)
o topography (applicable at feature level only)
o water density (applicable at feature level only)
 Supporting processes:
o energy / exposure
o physico-chemical properties
o sediment contaminants
o sediment movement and hydrodynamic regime
o water quality – contaminants; dissolved oxygen; nutrients; and turbidity.
 Function
o connectivity (applicable at feature level only)

3. Interest features of the EMS categorised as ‘Red’ risk and overview
of management measures
Red risk interaction:
 Feature: Estuaries; Seagrass; eelgrass bed communities
 Gear type: Towed (demersal); towed (demersal/pelagic); dredges (towed); dredges (other)
In December 2013 KEIFCA issued a byelaw prohibiting the use of all bottom towed fishing gear
within specified areas of the Essex Estuaries SAC to protect seagrass (Zostera spp) and therefore
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prevent damage to or deterioration of the site (please refer to www.kentandessex-ifca.gov.uk for the
full byelaw conditions).

4. Overview of fishing activities within the site
The site is large and a variety of fishing methods are undertaken across the site. The site contains
one of Essex’s main commercial fishing ports, West Mersea, which is home port to 26 vessels, all
but 2 of which are under 10 m (MMO registered fishing vessel list, September 2015). In addition,
there are 10 smaller fishing ports within the SAC boundaries, with a total of 20 registered fishing
vessels working out of them, only one of which is over 10 m. The ports of Clacton-on-Sea, Leighon-Sea and Southend-on-Sea are outside the SAC boundaries, but vessels from these ports are
known to work within the boundaries of the SAC on occasion. There are an additional 44 vessels
registered at these three ports, with 18 over 10 m. Fishing in Essex Estuaries SAC is primarily
conducted by a non-nomadic fleet.
Table 1. Number of fishing vessels registered at each port within, or close to, Essex Estuaries SAC.
Taken from UK Fleet Register for September 2015.
Port
Bradwell
Brightlingsea
Burnham-on-Crouch
Clacton-on-Sea
Colchester
Great Wakering
Leigh-on-Sea
Maldon
Paglesham
Rochford
Southend-on-Sea
Tollesbury
West Mersea
Wivenhoe
Total

No under 10 m
2
2
4
9
1
1
10
2

No over 10 m vessels

18
1

2
7
1
24
4
69

2
21

Total no vessels
2
2
4
9
1
1
28
2
1
2
7
1
26
4
89

Commercial fishing occurs within the site using a variety of gears;
 Potting: Common year-round, primarily for whelks, lobsters and edible crabs.
 Static and drift netting: Common year-round in the SAC, targeting bass during the summer
and cod or mullet in the winter. Drift netters also target sole.
 Trawling: Otter trawls and multi-rig trawls are common year-round, with one pair of vessels
regularly engaged in pair trawling in the area. Sole, cod, bass and thornback ray are the
target species.
 Mussel dredging: Occurs very occasionally for seed mussel, but is done under KEIFCA
permit and is closely monitored.
 Cockle suction dredging: The site boasts an extensive cockle fishery which has been
managed under the Thames Estuary Cockle Fishery Order (TECFO) since 1994. This is a
seasonal fishery from May to September. Outside of the TECFO, cockle fishing is managed
by KEIFCA cockle byelaw which requires vessels to have a permit to cockle suction dredge.
 Oyster dredging: Public native oyster (Ostrea edulis) beds are closed until 2018. Dredging
for Pacific oysters (Crassostrea gigas) on public grounds is still permitted, and Natural
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England are providing advice on this fishery as it removes this non-native species from the
estuary.
Mariculture (bivalve molluscs): Common within the site for oysters (both native and Pacific)
and mussels. There is low level commercial clam dredging in the river Crouch.
Bait digging/hand gathering: Harvesting of bait and shellfish occurs on the shores both
commercially and recreationally. There is one known area of commercial crab tiling within the
SAC.

Additionally, there is a thriving recreational angling industry in the area, as well as a few small hobby
shrimp fishermen.
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5. Test for Likely Significant Effect (LSE)
The Habitats Regulations assessment (HRA) is a step-wise process and is subject to a coarse test
of whether a plan or project will cause a likely significant effect on a European marine site3.

5.1 Table 2: Assessment of LSE
1. Is the activity/activities No
directly connected with or
necessary
to
the
management of the site for
nature conservation?
2. What potential pressures 1. Abrasion/disturbance of the surface of the seabed
such as abrasion/physical 2. Genetic modification & translocation of indigenous species
loss by gear type(s) are likely 3. Introduction or spread of non-native species
to
affect
the
interest 4. Litter
features?
(reference
to 5. Organic enrichment
conservation objectives)
6. Penetration and/or disturbance of the substrate below the
surface of the seabed, including abrasion
7. Physical change (to another seabed type)
8. Removal of non-target species
9. Siltation rate changes (high & low), including smothering
3. Are the qualifying features
potentially exposed to the
pressure(s)?

3

1. Yes – Need to consider spatial scale/intensity of activity to
determine likely magnitude of pressure
2. No - Fishing mortality/trait selectivity would have to be at
very high levels to lead to genetic modification; considered
unlikely for this activity
3. No – Fleet operates in local area so risk considered to be
extremely low
4. No - Insufficient activity levels to pose risk at level of
concern
5. No - Insufficient activity levels to pose risk at level of
concern
6. Yes – Need to consider spatial scale/intensity of activity to
determine likely magnitude of pressure
7. Yes – Need to consider spatial scale/intensity of activity to
determine likely magnitude of pressure
8. Yes – Need to consider spatial scale/intensity of activity to
determine likely magnitude of pressure
9. Yes – Need to consider spatial scale/intensity of activity to
determine likely magnitude of pressure

Managing Natura 2000 sites: http://ec.europa.eu/environment/nature/natura2000/management/guidance_en.htm

Page 8 of 42

4.
Potential
scale
of Expert officer knowledge states that there is a medium level of
pressures and mechanism of these types of trawling activity occurring within the Essex
effect/ impact (if known)
Estuaries SAC.
Research into the effects of trawl activities suggests that it has
a significant impact on both substrate and benthic epifauna, with
certain species showing a long term decline in areas of regular
trawling activity (Kenchington et al., 2001).
Tuck et al. (1998) found that otter trawl markings were visible on
the seabed up to 18 months after trawling activity ceased. This
study was conducted in an enclosed sea loch with minimal
turbidity, which may have reduced resilience of benthic habitats.
Kenchington et al. (2001) conducted a similar survey on the
Grand Banks, Canada. Sediments here are much more
exposed to natural displacement due to a higher energy
environment and are more comparable to the high energy,
dynamic environment of Essex Estuaries SAC. Recovery of
sediments initially displaced by trawls was rapid in this survey
and after a year, sediment displacement was undetectable
(Kenchington et al., 2001). However, biomass continued to be
reduced up to 22 months after trawling activity ceased.
KEIFCA byelaws limit the size of vessel permitted to fish within
the IFCA district to 17 m. KEIFCA byelaws also limit engine
power of vessels towing within the district to 221 kW (243 kW
before deration). These measures manage the size of towed
gear that can be used within the district, potentially reducing the
impact of trawl gear.
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5. Potential effects incombination with other plans
and projects

Essex Estuaries SAC is large, and as such there are numerous
fishing activities which take place in it. Cockle suction dredging
occurs within the site (see HRA document ref. KEIFCA/EE/26)
as does drift netting (KEIFCA/EE/50). Clam dredging
(KEIFCA/EE/18), static netting (KEIFCA/EE/47) and potting
(KEIFCA/EE/38) also occur in the subtidal region and these are
being considered via full appropriate assessments.
Additional licenced activities include;
 Maintenance dredging: Occurs at harbours within the site
including Burnham Harbour (MMO ref. MLA/2015/00165).
This is likely to affect this subtidal feature and as such should
be mitigated for as part of the HRA process for this activity.
 Shipping channel: Beyond the site are several major shipping
channels leading to the Thames Estuary. This should not
affect this subtidal feature.
 Wallasea Island Wild Coast Project: MMO ref.
34763/100304/2. An RSBP project to breach sea walls and
create new intertidal habitats. This may affect this subtidal
feature through changes in sediment loading.
 Private fisheries - There are numerous private fisheries
within the SAC, primarily for shellfish with two areas with
private fin fisheries. The licence holders will be required to
complete HRAs for private fishing activities, which take into
consideration their effects in combination with other public
fisheries activities.
 Gunfleet Sands wind farm: In the vicinity of the site is a large
windfarm which is regularly access by service vessels from
Brightlingsea. There is a licence for cable repairs to be
undertaken when necessary, but these emergency works will
likely occur on a small spatial and temporal scale.
In all nearshore areas there is regularly ongoing maintenance
work on coastal infrastructure, including repairs to piers and
jetties and capital dredging. Currently progressing through the
MMOs marine licencing process include applications to remove
an offshore structure at Bradwell Power Station (MMO ref.
MLA/2015/00265), flood defence repairs at Shoeburyness
(MMO ref. MLA/2015/00025) and pontoon/jetty maintenance at
West Mersea (MMO ref. MLA/2015/00012). These projects are
generally on a small spatial scale and are one-off or very
occasional (annual or bi-annual) occurrences. All future projects
will be required to consider their effect in combination with
licenced fishing activities in the region.
There are no national infrastructure projects planned in or near
the Essex Estuaries SAC site (National Infrastructure Planning
Portal, 2015).
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6. Is the potential scale or Alone; YES
magnitude of any effect likely
to be significant?4
Comments: Levels of this activity within the Essex Estuaries
SAC are such that they could have a significant effect on the
features.
In-combination; N/A
Comments: In-combination effects will be considered in full in
the appropriate assessment.
7. Have NE been consulted LSE test reviewed and agreed by Giulietta Holly, Natural
on LSE? If yes, what was England, 22/09/2015.
NE’s advice?

4

Yes or uncertain: completion of AA required. If no: LSE required only.
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6. Appropriate Assessment
6.1

Location and scale of demersal trawling

Typically, the location and scale of fishing activity is calculated using the Vessel Monitoring Systems
(VMS) data from vessels fishing in the area. However, trawling in Essex Estuaries SAC is primarily
conducted by a non-nomadic fleet of vessels under 10 m. As there is no requirement for vessels
under 12 m to have VMS, it is not possible to create tracks or fishing footprints for them using this
method. Instead, information on fishing activity is gathered from a variety of alternative sources, and
results in point data which illustrates the relative spatial distribution of the fishing effort.
The Marine Management Organisation (MMO) conducts surveillance sightings from fishery
protection aircraft. Frequency of flights over an area varies, but is generally once every 6 to 7 days.
These flights provided records of the geographic position of any observed fishing vessel, its
approximate length, nationality and fishing method. Records from January 2010 to the end of June
2015 show no sightings of vessels fishing within Essex Estuaries SAC (Annex 4).
Since 2010 Kent and Essex IFCA have implemented a documentation procedure for recording all
fishing vessel sightings whilst at sea on patrol vessels. These records contain the name and
registration of fishing vessels, their geographic position at time of sighting and the observed fishing
activity. Patrols are conducted regularly throughout the year by the two Kent and Essex IFCA
vessels stationed in Brightlingsea, Essex and Ramsgate, Kent. At all times when the vessels are at
sea, officers are vigilant for fishing vessel activity and log any vessels seen, even when the patrol
vessel is on a survey or steaming. This has resulted in 42 sightings of 23 different vessels actively
trawling within the SAC from 2010 to the end of July 2015 (548 vessel trips), including five
unregistered fishing vessels (Figure 1). Unregistered fishing vessels must comply with all fisheries
legislation, including Kent and Essex IFCA byelaws, but are not permitted to sell their catch.
Additionally, expert officer knowledge of fishing activity within the district provides more detail about
fishing effort within the site. Information about vessels working gathered via conversations and shore
patrols do not have geographic positions attached and so cannot be plotted on a map, but still
provide an important additional source of data. Expert officer knowledge suggests that there is a
medium level of trawling in the mouth of the River Blackwater, extending as far upriver as Bradwellon-Sea (Figure 12), but that this activity is seasonal, coinciding with the sole spawning migration in
the spring. There is also a low to medium level of trawling in Whitaker Channel opposite the mouth
of the River Crouch (Figure 12). Other than these additional areas of low to medium intensity
trawling, officers confirm that the spread of trawling activity shown in Figure 1 is fairly representative,
with more trawling occurring in the north of the site near the West Mersea port, and very low levels
of occurring elsewhere on the site. The most intensive trawling in the vicinity occurs in an area
known as the Wallet, outside Essex Estuaries SAC (Figure 12).
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Figure 1. Sightings of fishing vessels engaged in trawling within Essex Estuaries SAC from 2010 to
mid-2015.
As the Essex Estuaries trawling fleet is primarily non-nomadic, it is possible produce a list of vessels
which may trawl in the area by combining the UK Fleet Register and the EU Community Fleet
Register (CFR). From the UK Fleet Register, a list of all fishing vessels with their home port in Essex
Estuaries (those ports listed in Table 1) can be compiled. This can then be cross-referenced with
the CFR, which gives the primary and secondary gear type the vessel owner intended to use at the
time of registering the vessel. While this assists in showing the number of trawling vessels in the
area, it may not be accurate as some boats will have changed their primary gear type since
registering on the CFR. Therefore an additional list of vessels was compiled by Kent and Essex
IFCA officers to reflect their knowledge of trawling vessels in the area. While there is some missmatch in the lists in terms of vessels which are registered to trawl and those known to trawl, both
the CFR list and the officer’s knowledge confirmed that there are 29 trawling vessels registered in
the vicinity of Essex Estuaries SAC, of which only 7 are over 10 m (Table 3).
Table 3. Trawling vessels registered in ports in or near Essex Estuaries, 2015

Under 10 m
10-12 m
12-15m
Over 15 m
Total
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CFR trawlers
22
4
3
0
29

Percentage
76 %
14 %
10 %
0%

This is likely to be an over estimation of the number of vessels working in Essex Estuaries SAC, as
the majority of working trawling vessel sightings are located in the north of the site. It is unlikely that
vessel from Leigh-on-Sea and Southend-on-Sea would steam up to this area to fish, as they are
more likely to fish in other areas of the outer Thames Estuary. Indeed, the fishing areas identified
by sightings data are known to be targeted primarily by vessels from West Mersea, with vessels
from Brightlingsea, Wivenhoe, Tollesbury, Maldon and Bradwell also using the areas.
6.1.1 Location of trawling data limitations
Vessel sightings data
Surveillance effort is greatest near the ports where the fisheries enforcement vessels are based; in
Brightlingsea, Essex and Ramsgate, Kent. Both vessels travel large distances during patrols, and
will actively pursue fishing vessels sighted to gain position, vessel and fishing activity information if
they are able to (e.g. not carrying out a survey).
Sightings data are only points, so fishing vessel tracks cannot be calculated (as can be with VMS).
Surveillance sightings are not a comprehensive picture of all fishing activity. Additional information
on the location and frequency of trawling within Essex Estuaries from fishermen themselves would
enhance this knowledge, and potentially allow footprint calculations to be made.
Expert Officer Knowledge
Kent and Essex IFCAs office in Brightlingsea, Essex contains five enforcement officers with expert
knowledge of the district and fishing activities which take place within the coastal waters. Collectively
they have in excess of 50 years of experience working in the Essex district. Their knowledge is
gained from frequent shore patrols (Essex officers conducted 229 patrols in the 4 years between
April 2011 and April 2015), discussions with fishermen, discussions with local stakeholders and
intelligence gathering (members of the public, stakeholders and fishermen often phone the KEIFCA
office to report perceived irregularities in fishing behaviour or fishermen working in new areas). In
addition, officers live in the local area, and remain vigilant to fishing activities even during their leisure
time and although these sightings of vessels are not officially recorded, they add to the officers’
wealth of knowledge.
While this expert knowledge provides an important additional source of data, information about
vessels working gathered via conversations and shore patrols do not have geographic positions
attached, and so cannot be plotted on a map.
Vessel lists
The UK Fleet Register is updated monthly to show fishing vessels registered in UK ports. As this list
gives the vessels home port, it can be used to see which vessels are working in the Essex Estuaries
region. However, some vessels may change ports either permanently or temporarily during a
specific fishing season. It is therefore important to consider this along with expert officer knowledge
of the fishing vessels berthed in local ports.
The EU Community Fleet Register (CFR) gives the primary and secondary gear type the vessel
owner intended to use at the time of registering the vessel (European Commission, 2015 a).
However, some boats will have changed their primary gear type since registering on the CFR, so
again, this data must be used in conjunction with offers expert opinion on the gear they have seen
vessels working with.
There is thought be a considerable level of latent effort in the fishing fleet, especially within the under
10 m fleet. Many vessels are registered fishing vessels but have rarely, if ever, been seen to fish.
Therefore it is likely that the number of active fishing vessels is overestimated when fleet lists alone
are used.
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6.2

Co-location of trawling and SAC features

Trawlers in Essex Estuaries SAC are known to target the high value sole fishery during the spring
season. It is therefore highly likely that trawling vessels will target mud and mixed sediment habitats,
as sole are usually found on sandy and muddy sediments, as well as in estuarine habitats (Reeve,
2007).
Of the 42 logged vessel sightings in Essex Estuaries SAC from 2010 to mid-2015, only 13 were
positioned over subtidal mud or mixed sediments when sighted (
Figure 2). However, this spot data does not provide information on the route of the vessel or the
length of the tows and therefore no fishing footprint can be deduced for this fishing activity. In
addition, expert officer knowledge suggests that trawling also occurs in the mouth of the River
Blackwater, where the seabed is composed of subtidal mud and mixed sediments.

Figure 2. Essex Estuaries SAC features and sightings of fishing vessels engaged in trawling from
2010 to mid-2015.
In order to estimate the fishing footprint of towed demersal gear on muddy and mixed subtidal
sediments in Essex Estuaries SAC a significant amount of data would have to be gathered regarding
the frequency, location and length of tows. Currently vessels under 12 m in length within Kent and
Essex IFCA district do not have Vessel Monitoring Systems (VMS) and there is no requirement for
them to provide this information. For vessels 12 m and over, VMS or VMS+ is required under EU
regulations and this data is managed by the MMO. The frequency of locational recordings of these
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monitoring systems are at an insufficient rate to accurately map the location of vessels in the scale
of this SAC. It is possible that in the future VMS may become compulsory on all fishing vessels, and
this would provide an opportunity to collect data which could be used to estimate the fishing footprint
and therefore percentage of the habitat effected by trawling. This additional information may allow
the development of more specific management options, focused on interactions between the fishing
gear and features.
6.2.1 Feature data limitations
The feature map (Figure 2) was provided by Natural England in July 2015 and represents the best
available evidence. The map is based on benthic surveys and SAC features have then been
modelled. In areas where features have not been identified the map has been left blank. In some
areas there are limited survey points on which this feature map has been modelled. Due to the
nature of modelling habitats, there remain some uncertainties in relation to the true extent of some
features and there is low confidence in the feature map.
Data requirement
Further data collection and ground-truthing would be useful to confirm the extent of SAC
features. Should additional habitat data of the standard required by NE’s habitat
mapping protocols become available, Natural England will provide an updated feature
map and the conclusions of this assessment may be reconsidered in light of it.
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6.3

Target species and landings data

6.3.1 Landings in the vicinity of Essex Estuaries SAC
The Marine Management Organisation (MMO) compile data for all fisheries landings, which can be
accessed by ICES rectangle or by landing port. The Essex Estuaries trawling fleet is primarily nonnomadic, showing high port fidelity and landing catches at the vessels registered home port.
Therefore it is considered most useful to look at landings data by port. MMO landing data can also
be sorted by gear type, with landings from demersal trawls included with those from demersal
seines.
Landings for ports within or nearby Essex Estuaries SAC site (as identified by Table 1) were
extracted for the 2010-2014 period. These show the importance of the under 10 m fleet in this area,
with 68-90 % of landings to Essex Estuaries SAC ports by under 10 m vessels (Figure 3). Whilst
landings by over 10 m trawlers is consistently lower than landings by the smaller vessels both by
weight and value, the general trends from both fleets over the 2010-2014 period are similar.
Exceptionally high landings in 2011 and 2012 were primarily due to large numbers of sprat being
landed. The years 2013 and 2014 saw low landings for both fleets, and this corresponds with a
sharp decline in sprat landings (Figure 3).
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600
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Figure 3. Landed weight (tonnes) of catches by demersal trawl/seine gear into ports in the vicinity
of Essex Estuaries SAC from 2010 to 2014, in total and by both the under and over 10 m fleets.

6.3.2 Landings in the north of Essex Estuaries SAC
As previously stated, the sightings data shows that the majority of the trawling takes place in the
north of the site, and this is the region where the features of interest (subtidal mud and mixed
sediment) occur. Therefore, a more detailed analysis of landings data in the ports in this region
(West Mersea, Brightlingsea, Wivenhoe, Tollesbury, Maldon and Bradwell) is considered here to
give greater detail about this specific fishery, the target species and its seasonality.
These landing figures show that while low level trawling occurs year round, peak trawling landings
are between March and May, with high landings tending to continue until September or October for
both the over and under 10 m fleets (Figure 4). This trend was particularly apparent in landings data
from 2010 to 2012. However, landings for the under 10 m trawlers in 2013 were much lower, peaking
in May, while 2014’s landings by weight were lower still, peaking in March, in contrast to the slight
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increase in landings into all Essex ports between 2013-2014 (Figure 3). For the over 10 m fleet,
2013 was highly variable with peak landings in May and August, and 2014 landings were generally
low with a peak in May.
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Figure 4. Landed weight (tonnes) of monthly catches by demersal trawl/seine gear into ports in
north Essex Estuaries SAC from 2010 to 2014. Landings divided into under 10 m fleet (left) and over
10 m fleet (right).
Expert officer knowledge as well as information provided by fishermen suggests that the primary
target species for trawlers in this region are common sole (Solea solea) and Atlantic cod (Gadus
morhua). This is backed by landing data, which show that between 2010 and 2014 30-70 % of trawl
landings by weight into these northern ports were comprised of cod and sole for both under 10 m
and over 10 m trawlers (Figure 5). Landings of cod and sole made up between 48 to 90 % of the
total landed catch value for these periods. In addition, thornback rays (Raja clavata) and bass
(Dicentrarchus labrax) are also key species, in the top 4 species for both landed weight and landed
value in 2014.
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Figure 5. Percentage of demersal trawl/seine landings by weight (tonnes) from the four key target
species. Landings divided into under 10 m fleet (left) and over 10 m fleet (right).
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6.3.3 Target species: Common sole
Life history

Soles are nocturnal and are found on sandy and muddy substrates. They are usually present in
water depths of 1 to 70 m, although in winter they can be found to depths of 120 m offshore (Reeve,
2007). Living in deeper, offshore waters they migrate into shallow estuarine grounds to spawn in the
spring, returning to the off shore areas in the autumn. Spawning can occur between March and May,
with peak spawning periods in April (Ellis et al., 2012). Spawning is related to water temperatures,
with temperatures in excess of 7 ⁰C triggering spawning. The larvae recruit to shallow inshore
nursery grounds, commonly estuaries, tidal inlets and shallow sandy bays. The most common
predators of adult soles are rays, in particular the thornback ray in Essex Coastal waters.
Fishing

Due to their nocturnal activity, soles are often targeted by fishermen at night when higher catch rates
are seen. While sole landings by weight (tonnes) remained fairly constant during 2010 to 2012 for
the under 10 m fleet, 2013 and 2014 showed a significant decline in sole landings (Figure 6). There
is currently no data available to explain this and there are a variety of reasons which may contribute
to a decline in sole catches. Changes in fishing practices may be responsible, with a decrease in
fishing effort, a change in fishing method or a change in fishing effort to target different species. The
total allowable catch (TAC) for sole has fluctuated over the 2011-2014 period, with lowest TAC and
national quota in 2014 (European Commission, 2015). KEIFCAs quarterly report on fishing in the
Essex region states that the beginning of 2014 saw markets being flooded with sole from other
European countries, resulting in low prices and a decreased interest in the fishery. Environmental
factors may also have an impact on the sole stock and therefore landings. Fishermen in all sectors
have reported an increase in Thornback rays in recent years, and as these rays are the main
predators of adult sole their abundance may have some correlation with the decreasing sole
catches.
The sole fishery is seasonal, taking place between April and September, with peak landings
generally between April and May when the sole migrate into the River Blackwater to spawn. This
trend is less apparent form the over 10 m vessel catch data, as they are able to travel further offshore
to pursue the sole in their autumn offshore feeding ground (Figure 6).
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Figure 6. Annual trends in weight (tonnes) of sole landed in northern ports in Essex Estuaries SAC.
Separated into under 10 m landings (left) and over 10 m landings (right).
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6.3.4 Target species: Atlantic cod
Life history

Atlantic cod (Gadus morhua) migrate inshore to spawning grounds during autumn. Spawning occurs
in the southern North Sea and eastern English Channel from January to April, peaking in late
February. In early spring after spawning, cod migrate back offshore to feeding areas. Cod in ICES
area IVc have been shown to migrate northwards and eastwards during spring using tidal streams.
Fishing

Atlantic cod are targeted by trawlers in the Essex region during the winter, when sole stocks are
low. Cod landings by weight for both under and over 10 m fleets remained fairly consistent from
2010 to 2013. However, 2014 saw a sharp rise in landings of cod by the under 10 m fleet from ~6.5
tonnes per year to ~12.3 tonnes (Figure 7). This may be a result of an increased EU TAC, with the
UKs annual national quota increasing by over 500 tonnes (European Commission, 2015 b).
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Figure 7. Annual trends in weight (tonnes) of Atlantic cod landed in northern ports in Essex Estuaries
SAC. Separated into under 10 m landings (left) and over 10 m landings (right).
6.3.4 Target species: Others
Bass and thornback rays also make up a significant portion of trawl catches being landed in Essex
ports from 2010-2014, both by weight and value (Figure 5). In 2012 to 2014 the top four species for
both landings and value were cod, sole, bass and thornback rays, with large catches of Thornback
rays often creating more revenue than smaller catches of more valuable cod. Despite a reported
high abundance of thornback ray in the greater Thames Estuary, the quota for this species is
combined with other skates and rays and therefore limits the amount of thornback ray that can be
landed compared to the amount caught. With the introduction of the demersal landing obligation in
2016, unless there is a survivability exemption for thornback ray, landings of this species are
expected to increase due to the current high abundance related to quota available.
However, recently the European Commission has implemented new regulations restricting landings
of bass (along with increasing the minimum landing size to 42 cm). It is likely that 2016 will see
further restrictions on bass landings for commercial fishing vessels.
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Figure 8. Annual trends in weight (tonnes) of Thornback ray landed in northern ports in Essex
Estuaries SAC. Separated into under 10 m landings (left) and over 10 m landings (right).
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Figure 9. Annual trends in weight (tonnes) of bass landed in northern ports in Essex Estuaries SAC.
Separated into under 10 m landings (left) and over 10 m landings (right).
6.3.5 Landings data limitations
Whilst MMO landings data can give an indication of fishing effort, target species and seasonality of
trawling, data are for landings by port, and not purely for the SAC. Likewise catches from within
the SAC may have been landed into ports outside the SAC.
MMO landing data contains an indication of the gear type used. While the demersal trawl category
also includes demersal seines, this gear is known not to be used within the KEIFCA district.
However, this must still be interpreted with a degree of caution.
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6.4

Types of fishing gear

6.4.1 Otter trawls
Demersal otter trawls feature a variety of designs and riggings depending on the nature of the
ground to be fished and the target species (Grieve et al., 2014; Marine Management Organisation,
2014 a). Towing speed can vary from 2 knots to 6 knots, but in Essex Estuaries SAC it is generally
between 2 and 3 knots.
Otter trawl rigs consist of netting divided into wings, belly and cod-end. To the sides of the net wings,
a pair of otter boards, or trawl doors, open the net horizontally and depress the trawl to the seabed
(Grieve et al., 2014). They also stimulate the fish to swim into the path of the trawl, sometime through
the creation of a sediment cloud (Grieve et al., 2014). The maximum size of the otter boards is
restrained in Essex Estuaries by vessel engine size restrictions, with the largest trawl doors being
around 1 m by 1.5 m. Cables known as bridles and sweeps connect the otter boards to the net wings
and these can be from a few meters up to a few hundred meters long. The front of the trawl is framed
on the top by a head line, which frequently has floats attached to keep the mouth of the net open,
and a ground rope usually constructed of wire. The ground rope will often have associated ground
gear attached to it to protect the net from damage and prevent entanglement with the bottom.
Ground gear can vary from rock hoppers to bobbins of various dimensions. Tickler chains may also
be attached to the net opening, and mechanically stimulate fish through contact with the bottom.

Figure 10. a) Boat hauling a trawl, b) Otter board and net
6.4.2 Heavy otter trawl
The Marine Management Organisation (2014 a) provided the following definition of heavy otter trawl
gear;
Any otter trawl that uses any of the following:
 sheet netting of greater than 4 mm twine thickness
 rockhoppers or discs of 200 mm or above diameter
 a chain for the foot/ground line (instead of wire)
 multiple tickler chains
6.4.3 Light otter trawl
The Marine Management Organisation (2014 a) defines a light otter trawl as gear which is anything
less than the definition of a heavy otter trawl.
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6.4.4 Multi-rig trawl
Multi-rig or out-rig trawling is a method of towing two or more otter trawls side-by-side. Multi-rig
trawls are very similar in rigging to single otter trawls, with the addition of a clump weight between
the nets to ensure they maintain bottom contact. Twin and multi-rig trawls are common in Essex
Estuaries SAC as this is a very efficient method of fishing.
6.4.5 Pair trawl
Pair trawls use two boats to tow one trawl. Each vessel only tows one warp, and it is the distance
between the two boats which holds the net open, usually negating the need for otter boards. This
allows vessels of moderate engine power to tow a comparatively large trawl (Grieve et al., 2014).
The addition of a heavy wire sweep between the warps and bridles ensures good bottom contact,
with the remainder of the gear set up very similar to that of an otter trawl. There is only one pair of
boats known to be regularly engaged in pair trawling in Essex Estuaries SAC. The majority of pair
trawling in Essex Estuaries SAC is pelagic, often targeting sprats.

Figure 11. Schematic showing pair trawling
6.4.6 Gear data limitations
MMO gear lists and publically available literature describing trawl gear give generic descriptions and
classifications of otter trawl gear types.
Expert officer knowledge of trawl gear and how it is used (i.e. towing speeds) has been gained from
at-sea boarding’s of fishing vessels for enforcement purposes, as well as quayside inspections. In
addition, several KEIFCA officers previously worked on commercial fishing vessels, so have industry
knowledge.

Data requirement
Gear type is based on known gear dimensions in the literature and officers knowledge
based on vessel inspections. Actual gears used in Essex Estuaries have not be
measured by officers, so sizes are estimates. Additional information on the size,
configuration and operation of gear specifically within Essex Estuaries would be very
useful and KEIFCA would like to work with local fishermen to gather this data.
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6.5

Potential impacts of towed demersal gear

6.5.1 Physical effects
 Abrasion/disturbance of the surface of the seabed
 Penetration and/or disturbance of the substrate below the surface of the seabed, including
abrasion
 Physical change (to another seabed type)
 Siltation rate changes (high & low), including smothering
Many elements of demersal trawl gear may come into direct contact with the seabed during some
or all of the fishing period, including the ground gear, sweeps, warps, doors and parts of the net bag
(Jones, 1992; Polete and Depestele, 2010). This results in multiple physical effects on the benthos,
including scraping and ploughing; sediment re-suspension; and physical destruction or removal of
non-target species (Jones, 1992; Nilsson and Rosenberg, 2003; Hall et al., 2008).
Abrasion and penetration

Otter boards are designed to depress the trawl into the seabed and in some fisheries this seafloor
contact is crucial in creating a sediment plume which herds fish into the net (Grieve et al., 2014).
The otter boards therefore cause the deepest sediment disturbance in single rig trawls, resulting in
distinctive furrows and berms (Brylinsky et al., 1994; Sanchez et al., 2000; Nilsson and Rosenberg,
2003; Polete and Depestele, 2010; Grieve et al., 2014). The depth of furrows created by otter boards
is highly variable, with Grieve et al. (2014) estimating an average penetration depth of 8.4 cm, while
other studies report furrows from a few centimetres to 30 cm deep (Jones 1992; Brylinsky et al.,
1994; Nilsson and Rosenberg, 2003; Queirós et al., 2006). The depth of ingress into the substrate
is dependent on numerous factors, including the weight of the boards, the towing angle and the
composition of the sediment, with deeper furrows being recorded in soft mud (Jones, 1992).
However, of all the major components of an otter trawl, the doors effect the smallest area of the
seabed, producing furrows only a few meters in width (Polete and Depestele, 2010).
Between the otter boards, the ground rope also effects the physical topography of the seafloor
(Kaiser et al., 2002). Although not designed to penetrate the sediment, the ground rope and
associated bridles (or sweeps) can skim along the surface of the seafloor flattening out topographic
features (Jones, 1992; Nilsson and Rosenberg, 2003; Polete and Depestele, 2010). Where the
ground rope travels above the sediment the turbulence it causes can still effect the sediment, whilst
high-relief topographic features will be damaged (Jones, 1992; Kaiser et al., 2002; Polete and
Depestele, 2010). In addition, many demersal trawls use bobbins or tickler chains attached to the
ground rope to encourage fish into the net. These are heavier and likely to disturb the sediment,
penetrating an average of 1.8 cm into the benthos (Grieve et al., 2014). Brylinsky et al. (1994) found
that roller marks were clearly visible on muddy substrate, but attributed this to sediment compression
rather than penetration.
Multi rig trawls involve the use of a clump weight between the nets which ensures the centre part of
the trawl remains in contact with the seafloor. This weight is up to 30% heavier than the otter boards
and penetrates the sediment deeper than the rest of the gear, on average 9.7 cm (Grieve et al.,
2014).
The remainder of demersal trawl gear is not designed to make bottom contact. However, elements
such as the netting may make contact with the seabed if the cod-end is weighed down with rocks or
dense fish (Polete and Depestele, 2010). This is only likely to penetrate the sediment 0.1-1.8 cm,
but is still likely to cause significant surface abrasion (Grieve et al., 2014). Considering the overall
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penetration depths and relative widths of all the component parts of an otter trawl, Grieve et al.
(2014) suggests that the average penetration depth (on unspecified sediment) of demersal trawling
gear would be 0.69 cm to 1.89 cm.
Subtidal mud and mixed sediments generally feature widespread, small scale, low relief topographic
features such as ripples (Kaiser et al., 2002; Grieve et al., 2014). Habitat complexity is further
enhanced through bioturbation creating mounds, burrows and polychaete tubes (Nilsson and
Rosenberg, 2003; Grieve et al., 2014). Otter board furrows create much greater topographic relief
than is normally present in these habitats, whilst the sediment disturbance caused both by gear
penetration and turbulence resulting from its passing flattens out small-scale topography, reducing
the habitat complexity (Kaiser et al., 2002; Nilsson and Rosenberg, 2003; Polete and Depestele,
2010; Grieve et al., 2014). This results in a smooth seafloor interspersed infrequently with high relief
features created by the furrows (Kaiser et al., 2002).
Siltation Rate Changes

The action of the otter boards on the seabed causes sediment to be re-suspended (Kaiser et al.,
2002; Grieve et al., 2014). This is particularly evident in deeper water, as the benthos is relatively
unaffected by storm-related bottom stresses and the significant sediment plumes caused by
demersal trawling are apparent (Kaiser et al., 2002).
This re-suspended sediment can contribute to the total suspended sediment load, reducing light
levels on the substrate (Jones, 1992). Subsequent deposition of the suspended sediment can also
result in the smothering of feeding and respiratory organs of sessile benthos, potentially effecting
biota in a wide area as the sediment is transported in the water column (Jones 1992; Kaiser et al.,
2002).
6.5.2 Chemical effects
Both sediment resuspension and mixing, as well as removal of infauna from the sediment by trawling
will affect the biogeochemical processes within these soft sediment habitats. Significant correlations
have been found between trawling intensity and sediment silt content (Queirós et al., 2006 and
references within). This may be due to the continuous resuspension of sediment by trawling in areas
where there is insufficient advective transport leading to the accumulation of fine sediments in the
surface layers (Queirós et al., 2006 and references within).
Sediment resuspension is likely to have a variety of effects including releasing nutrients held in the
sediment, exposure of reduced (anoxic) substrata, release of contaminants and increasing biological
oxygen demand (Kaiser et al., 2002; Queirós et al., 2006). Organic material resuspended by fishing
activity has been shown to decrease the food value of the suspended material available to filter
feeders, as they have to filter more material to obtain nutrients (Anderson and Meyer, 1986).
Resuspension of sediment can also create anaerobic turbid condition, which are capable of killing
larvae of some species (Jones, 1992).
Burrowing fauna are important bioturbators and play a key role in biogeochemical processes in
muddy sediments as well as maintaining the structure and oxygenation of the sediment (Ball et al.,
2000; Kaiser et al., 2002). The effects of trawling on deep burrowing organisms is unknown, as they
live below the penetration depth for most demersal trawling gears (Ball et al., 2000). However, it is
expected that the collapse of burrow structures will lead to a change in biogeochemical processes
such as nitrogen transformations and solute transport (Nilsson and Rosenberg, 2003).
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6.5.3 Biological effects
 Removal of non-target species (including through abrasion/penetration)
 Smothering (through siltation rate changes)
Subtidal muddy habitats are generally areas with low levels of natural disturbance and high levels
of sediment deposition, supporting a wide diversity of epibenthinc organisms and a high density of
infaunal assemblages (Ball et al., 2000; Hall et al., 2008). Macrofauna and near-surface infauna in
these biotopes are susceptible to physical disturbance from bottom fishing gears (Ball et al 2000;
Kaiser et al., 2002; Nilsson and Rosenberg, 2003; Kaiser et al., 2006; Queirós et al., 2006). In
addition to removing target species, the use of bottom towed gear can also result in decreased
biomass, decreased species richness and diversity and changes in community structure (Ball et al.,
2000; Hall et al., 2008). This can result in trawling grounds showing low species and biomass
numbers in comparison with similar unfished grounds (Ball et al., 2000; Kaiser et al., 2002). Food
web dynamics may also be altered in these biotopes with the addition of dead discards and offal
(Hall et al., 2008).
Decreased Biomass

Hiddink et al (2006) modelled that a single trawl pass over mud sediment would result in the mortality
of approximately 7% of soft bodied organisms and 28% of hard bodied biota. Experimental trawling
by Ball et al. (2000) estimated direct mortality rates of sediment biota of up to 93% for some species
of crustaceans (Tanaids) and 70% for certain annelids (Nephtys hombergii).
Ball et al. (2000) suggested that bycatch was a poor indicator of mortality of infaunal invertebrates,
with species with high mortality rates rarely found in trawl nets. Otter trawls have the most severe
effect on suspension feeders in muddy habitats, which are often smothered when re-suspended
sediment settles out (Kaiser et al., 2006). These findings suggest that it is not just the removal of
organisms which causes the decline in species richness, but also the disturbance and passage of
the net causing damage and post-fishing mortality on the seabed (Jones, 1992; Ball et al., 2000).
However, there is evidence to suggest that the passage of a trawl does not lead to complete mortality
of infaunal species, as Nilsson and Rosenberg (2003) found that even when burrows collapse some
infauna species will survive.
Decreased Species Richness and Diversity

Trawling can create long term changes to the benthos community structure (Jones, 1992; Nilsson
and Rosenberg, 2003). Post trawling, offshore mud sediments have been shown to have a complete
absence of large benthic infauna (Ball et al., 2000). The impact of otter trawling differs between
phyla, with crustaceans more severely impacted than annelids or molluscs (Brylinsky et al., 1994;
Ball et al., 2000; Kaiser et al., 2006). Likewise, larger-bodied infauna are more susceptible to
damage, while smaller-bodied fauna are pushed aside by the pressure wave that occurs in-front of
a moving trawl (Queirós et al., 2006). Post trawling, offshore mud sediments have been shown to
have a complete absence of large benthic infauna (Ball et al., 2000).
Sparks-McConkey and Watling (2001) found a decrease in common bivalve and polychaete
densities in trawled grounds, but an increase in nemertean density. Conversely, Brylinsky et al.
(1994) found a decrease in nematode abundance in the otter door tracks, whilst the tube-dwelling
polychaetes in this intertidal study did not show any impact following the pass of an otter trawl. While
polychaetes have shown varying tolerance to trawling impacts, they are generally more able to
withstand stress and it has been suggested that some species are able to sense the approach of
Page 26 of 42

trawl doors and take evasive action (Brylinsky et al., 1994). This can result in a shift in community
structure to species which are often well adapted to disturbance, with Ball et al. (2000) finding a
prevalence of both small opportunistic and large scavenging polychaetes in trawled areas.
In an Irish Sea site where the muddy sediment was dominated by brittle stars (Amphiura filiformis)
and other fragile species such as gastropods and sea urchins, a change in community composition
was recorded in response to otter trawling (Queirós et al., 2006). This study also suggested that
small-bodied fauna were not capable of utilizing the resources that become available as larger fauna
are removed, demonstrating that trawling disturbance does not always lead to dominance by small
sized species (Queirós et al., 2006). This negative effect on the lower trophic level species may
impact species higher on the food-web, including commercially important demersal species (Queirós
et al., 2006).
However, Sanchez et al. (2000) found only subtle alterations in benthic communities in muddy
sediment 6 days after experimental otter trawling, suggesting that very sporadic episodes of trawling
in muddy sediment my cause relatively few changes to community composition.
Impact on commercial species

Removal of high-biomass species and reduction in invertebrate biomass and species richness is
likely to reduce the food availability for commercially targeted demersal fish species, reducing the
productivity of trawled areas (Kaiser et al., 2002; Queirós et al., 2006; Johnson et al., 2015). The
effects of trawling on commercially important fish are variable, dependant on the susceptibility of the
species prey items to trawling, and the species ability to switch prey items to those less effected by
trawling (Johnson et al., 2015). Plaice have been shown to have reduced body condition in
frequently trawled areas due to both energy-poor prey items and decreased foraging efficiency as
a result of low prey densities, while dab maintained their body condition (Johnson et al., 2015).
However, both dab and plaice biomass declined in chronically trawled areas, as did the biomass of
the prey items for both species (Johnson et al., 2015). Habitat changes resulting from the loss of
‘ecosystem-engineer’ species which alter the topographic complexity are highly likely to impact on
juvenile fish, as they rely on these structures to provide shelter from predation (Kaiser et al., 2002).
6.5.4 Resistance/Tolerance
Meta-analysis of interactions between various types of mobile demersal fishing gear and habitats
have found otter trawling to have the least impact on the benthos (Collie et al, 2000; Kaiser et al,
2002; Kaiser et al, 2006). However, otter trawling does still have a negative effect on the benthos in
subtidal soft-sediments, producing a significant immediate impact in these habitats (Kaiser et al.,
2006).
Whilst meta-analysis of studies investigating damage by fishing impacts has shown that mud is the
habitat least effected by fishing, whilst muddy sand is considered the most sensitive habitat type,
this must be interpreted with caution (Collie et al, 2000; Kaiser et al 2002; Kaiser et al, 2006). The
initial effects of disturbance may be difficult to quantify in muddy sediments, where the effects on
deeply burrowed organisms may not be adequately recorded (Kaiser et al., 2002). Indeed,
consideration of sensitivity based purely on sediment type can be misleading, as levels of natural
disturbance and biotic communities are equally important in determining a habitats sensitivity. For
instance, intertidal sandy habitats inhabited by reef forming Sabellaria and tube dwelling Lanice
conchilega worms will be more stable, and thus more sensitive, than intertidal sandflats with
relatively little infauna (Kaiser et al., 2002).
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The potential impact of demersal fishing gear on the benthos is related to the weight of the gear on
the seabed, towing speed, the nature of bottom sediments and the strength of tides and currents
(Jones, 1992).
6.5.5 Resilience/Recovery
The recovery time of biogenic and geomorphological features impacted by fishing gear is dependent
on the sediment type and the degree of natural disturbance which effects sediment stability,
including physical (tidal current and wave actions), chemical and biological activities (Jones, 1992;
Dernie et al., 2003; Brylinsky et al., 1994; Grieve et al., 2014). Dynamic habitats in nearshore coastal
zones are likely to recover quickly, sometimes in just a few hours (Jones, 1992; Grieve at al., 2014),
while more stable muddy habitats will be effected by the impacts of fishing gear for longer (Kaiser
et al., 2002; Dernie at al., 2003). In the long-term, communities in areas of high natural disturbance
will be more resilient to the increased mortality rates generated by bottom trawling (Queirós et al.,
2006). Brylinsky et al. (1994) showed that in muddy intertidal sediment otter door marks took 80
days to recover, despite the high energy nature of the intertidal, with high tidal currents and wave
action effecting the sediment. It would therefore be expected that in lower energy, subtidal
environments trawl door marks would take longer to recover.
There have been very few long-term studies on the impacts of otter trawls on muddy sediments, but
those which have been conducted show highly varied recovery times. While Sparks-McConkey and
Watling (2001) found infaunal assemblages in muddy sediments to have recovered after 3.5 months,
Smith et al. (2007) found that otter trawl gear marks were visible in silty-clay sediments after a 4
month closed season. Other studies have found gear tracks can remain visible in muddy sediments
for over a year (Tuck et al., 1998; Collie et al., 2000). Long recovery times for mud and muddy sand
habitats is likely due to the fact that these habitats are mediated by a combination of physical,
chemical and biological processes (Dernie et al., 2003; Kaiser et al., 2006). However, while Sanchez
et al. (2000) found no dissipation of trawl track marks in muddy sediment 150 hours after trawling
occurred, short recovery times for otter trawling on subtidal mud communities have been reported.
A review of literature by Kaiser et al. (2006) found reports of the number of species, number of
individuals and abundance of benthic taxa all recovering to pre-trawling levels within 2 to 7 days
after trawling.
Many of these studies considered recovery of soft sediments from the physical disturbance caused
by trawling, not the biological recovery. Smith et al. (2007) for instance used side scan sonar to
assess the presence of trawl tracks, giving no indication of the biological recovery. However, a
controlled study on soft sediments demonstrated that there is a strong relationship between the
restoration rate of the geomorphological features and the rate of biological recovery (Dernie et al.,
2003).
Recovery of both species populations and the geomorphological features created by bioturbation
will be highly dependent on the life cycles of the species. Organisms with rapid life cycles such as
amphipods will have relatively fast recovery rates, while longer-lived species will have longer
recovery times (Roberts et al., 2010). This may explain why Kaiser et al. (2006) found that despite
the significant initial negative impact of otter trawling in mud communities, an apparent long-term
positive effect was detected. The increase in mean abundance of benthic taxa may have been a
result of an increase in the abundance of small bodied fauna with rapid life cycles, however this
could result in an overall decrease in biomass and a change in community structure (Kaiser et al.,
2006).
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6.5.6 Cumulative effects
The frequency of fishing activity in an area will affect the resilience and recovery of a habitat (Nilsson
and Rosenberg, 2003). A study by Jennings et al. (2001) found biomass and production to
significantly decrease in high pressure fishing areas, however no significant effect was found in low
pressure areas. Although lighter towed gear is likely to be less damaging to muddy sediment
communities than heavier gear such as beam trawls and rock-hopper otter trawls (Kaiser et al.,
2002; Hall et al., 2008), it still has the potential to cause damaging ecological effects at moderate
fishing levels (Hall et al., 2008).
There is a general consensus in the literature that the greater the frequency of gear impact on an
area, the less recovery time a habitat has and therefore the greater the chance that the changes to
the benthos will be permanent (Jones, 1992; Collie et al., 2000).
6.5.7 Sensitivity
Recent studies have attempted to rank the sensitivity of different habitats to various fishing types by
assessing both the resistance/tolerance of the habitat and its recovery time from a specific fishing
disturbance (Hall et al., 2008; Tilin et al., 2010).
Tilin et al. (2010) created a matrix of the sensitivity of different habitats to pressures that can be
linked to human activities in the marine environment. For demersal trawls the most applicable
impacts are from penetration or abrasion of the seabed, as well as removal of non-target species.
Sensitivity of subtidal mud to these pressures ranges from medium to low, generally with low
confidence in these assessments (Table 4). Tilin et al. (2010) found subtidal mixed sediments and
subtidal mixed muddy sediments to be more sensitive than muddy sediments, with high sensitivity
to even when penetration of the seabed is less than 25 mm.
Hall et al (2008) considered the effects of gear types and fishing intensity on different habitat types.
For subtidal stable muddy sands, sandy muds and muds exhibit low sensitivity for low intensity
demersal trawls (Table 5). However, at higher intensities this habitat is increasingly sensitive, with
high sensitivity to most demersal trawling activity at high intensity (Table 5).
Table 4: Sensitivity of SAC features to pressures as identified by Tilin et al. (2010). Confidence in
sensitivity assessments is included in brackets.
Sensitivity of feature to

Feature

Penetration/
damage of the
seabed >25
mm

Penetration/
surface
abrasion of
the seabed
≤25 mm

Damage of
seabed
surface
features

Removal of
target species
that are
features

Removal of
non-target
species

Medium
(Low)

Medium
(Low)

Low - Medium
(Low)

N/A

Medium
(Low - High)

Subtidal mixed
muddy sediment

High
(Low)

High
(Low)

Medium
(Low)

N/A

Medium
(Medium)

Subtidal mixed
sediments

High
(Low)

High
(Low)

Medium
(Low)

N/A

Medium
(Medium)

Subtidal Mud
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Table 5: Sensitivity of SAC features to different gear types as identified by Hall et al. (2008)
Subtidal stable muddy sands, sandy muds and muds
Gear Intensity ᵝ

High

Medium

Low

Single pass

Demersal trawls *

High

Medium

Low

Low

Light demersal trawls **

Medium

Low

Low

Low

Gear Type

ᵝ Gear Intensity; High – daily in 2.5 nm x 2.5 nm, Medium – 1-2 times per week in 2.5 nm x 2.5 nm,
Low – 1-2 times per month during season in 2.5 nm x 2.5 nm, Single pass. * Demersal Trawls;
Otter trawls, twin rigs and pair trawls. ** Light demersal trawls; Light otter trawls.
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6.6 Evidence gap analysis
Data

Data sources

Gaps in evidence

Fishing area and
intensity

MMO landings data
by port

The majority of the Essex Estuaries fleet in nonnomadic, it is reasonable to assume that catches in
the SAC are likely to be landed into local ports. It is
not possible to identify what data are from within the
SAC boundary and what data is from outside.

KEIFCA sightings
data

MMO overflight
data

Expert officer
knowledge
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Data are not at a sufficient resolution to accurately
assess the fishing impact within the site.
Surveillance effort is greatest near the ports where
the fisheries enforcement vessels are based; in
Brightlingsea, Essex and Ramsgate, Kent. Both
vessels travel large distances during patrols, and
will actively pursue fishing vessels sighted if able.
Sightings data are only points so fishing vessel
tracks cannot be calculated (as can be with VMS).
Surveillance sightings are an indication of fishing
activity.
These surveillance flights are generally only
conducted once every 6 to 7 days in an area, and
only during daylight hours, meaning only a small
snapshot of the fishing activity is captured.
Knowledge of local fishing industry gained from
shore patrols, discussions with fishermen and local
stakeholders, intelligence gathering (reports from
members of the public, stakeholders and fishermen)
and local knowledge gained from living in the local
area. Collectively officers in the Essex office have in
excess of 50 years of experience working with
fisheries in the Essex district.

Confidence in assessment
Medium – High
Expert officer knowledge is
fairly coherent, and is
supported
by
KEIFCA
sightings data and MMO
overflight data.

Recommendations
Additional information on
the location and frequency
of trawling within Essex
Estuaries from fishermen
themselves would enhance
this section. This could be
achieved through interviews
in which fishermen mark on
maps the areas which they
use.
Additional data has been
requested from the MMO in
the form of VMS data for the
area, but as many of the
boats working in this area
are under 12 m this is
unlikely to contribute a great
deal of detail to the fishing
effort maps.

Gear type
operation

and

MMO gear types

Expert officer
knowledge

Impacts of gears
and sensitivity of
habitats

Habitat
information

Publically available
literature
Peer-reviewed and
grey literature on
the impacts of
fishing

Feature map from
NE

As sightings of fishing vessels when on shore patrol
cannot be georeferenced, this knowledge is
anecdotal.
MMO describes different otter trawl gear types and
classifies them into ‘light’ and ‘heavy’ otter trawls.
This is a generic classification.
Knowledge gained from boardings/quayside
inspections. In addition, several KEIFCA officers
previously worked on commercial fishing vessels,
so have industry knowledge.
Actual gears used in Essex Estuaries have not be
measured by officers, so sizes are estimates.
Gives descriptions of generic otter trawl gear and
how the gear is normally used.
There is a good understanding of the short-term
effects of otter trawling, with numerous studies
having been conducted in a variety of habitats.
However, there is a lack of long-term studies looking
at the recovery and long term tolerance of habitats.
In addition, there is also a lack of studies specifically
for gear/habitats found in Essex Estuaries SAC. A
list of the main literature reviewed to assess the
impacts of trawled gear can be found in Annex 5.
This is Natural England’s best available evidence,
provided in July 2015. The map is based on surveys
and features have then been modelled.
In some areas there limited survey points on which
this feature map has been modelled. In areas where
features have not been identified the map has been
left blank.
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Medium
Gear type is based on known
gear dimensions in the
literature
and
officers
knowledge based on vessel
inspections.

Medium
There
is
a
good
understanding of the shortterm effects of otter trawling.

Medium
There is survey data from the
site which has been used to
model the feature of the site,
but
some
uncertainties
remain in relation to the true
extent of some features.

The size of the otter trawl
will affect the area exposed
to fishing.
Additional
information on the size,
configuration and operation
of gear specifically within
Essex Estuaries would be
very useful.

Further research into actual
impacts of the gears used in
the site. More long-term
research
into
recovery
rates.

Further ground-truthing to
confirm the extent of
biotopes.

7. Existing management measures
Several Kent and Essex IFCA byelaws currently manage towed demersal gear activities within
Essex Estuaries SAC as summarised below (please refer to www.kentandessex-ifca.gov.uk for the
full byelaw conditions):




Vessel size and engine power – limits vessel length to 17 m and engine power to 221 kW
for towed fishing gear (or 243 kW before derating for derated engines).
Small mesh trawl nets - The use by a vessel or vessels in the case of boats engaged in pair
trawling of any demersal trawl net of a mesh size of less than 75 mm may be prohibited.
Bottom towed fishing gear byelaw - use of bottom towed fishing gear is prohibited in
specified areas of the Essex Estuaries SAC to protect seagrass (Zostera spp) and therefore
prevent damage to or deterioration of the site.

In summary, these byelaws indirectly impose restrictions on the weight of towed fishing gear that
can be used via the vessel size and engine power byelaw. They also restrict the use of bottom towed
gear in a large area of Essex Estuaries SAC in order to protect seagrass habitats.

8. Conclusion5
Subtidal soft sediment habitats are often areas with low levels of natural disturbance which support
a wide diversity of epibenthic organisms and a high density of infaunal assemblages. This results in
soft sediments, especially muddy sand, being particularly sensitive to the impacts of towed demersal
gear. Trawling on soft sediment can impact both the topography and the benthic communities. Whilst
otter trawls are less damaging than beam trawls or dredging, the cumulative effect of repeated
trawling on an area can still have a detrimental effect. Subtidal mud and mixed sediments generally
have medium to high sensitivity to trawling impacts, especially at high gear intensity. Recovery rates
given in the literature are variable from 2 days to in excess of a year, however the precautionary
approach indicates that it must be assumed that subtidal soft sediment communities are slow to fully
recover from the impacts of trawling. Slow recovery rates suggests an area must remain undisturbed
for a prolonged period following impact by trawling in order to recover to its pre-impact state.
Trawling in Essex Estuaries occurs on all sediment types. Therefore the proportion of subtidal mud
and mixed sediment habitat being impacted is difficult to assign a value to. Whilst trawling activity in
some areas where the feature occurs is low (i.e. to the east of Dengie flats), over other areas where
the feature occurs there are medium levels of trawling activity. Further conversations with trawlers
working in Essex Estuary would provide a more complete picture of their fishing footprint by
providing details such as the frequency of trips and the main areas they work, although this data is
not likely to be as precise as VMS data.
Trawling on soft sediment at the level described in Essex Estuaries SAC has the potential to;





change the structure and function (including typical species) of qualifying natural habitats;
interfere with the supporting processes on which qualifying natural habitats rely;
alter the balance, distribution and density of key species;
result in loss or reduction of key habitat features.

Heavy or frequent demersal trawling is therefore considered to be detrimental to delivering the
conservation objectives for which the Essex Estuaries SAC has been assigned. However, light otter
5

If conclusion of adverse affect alone an in-combination assessment is not required.
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trawling at frequencies of twice per week or less in an area of 2.5 x 2.5 nm has a low impact on
subtidal soft sediment (Table 5). This low frequency of trawls is likely to allow the habitats to recover
from the less damaging impacts of the light otter trawls.
This conclusion is based on best available evidence and current knowledge base.
Should additional evidence become available (e.g. more detailed information on fishing
activity location/seasonality/gears) then this will be reviewed.

9. In-combination assessment
As demersal trawling alone has a potential adverse effect on subtidal mud and mixed sediment
communities, an in-combination assessment is not required.

10. Consultation with Natural England
11. Mitigation measures
12. Integrity test
Conclusion of adverse effect/non-adverse effect either alone or in-combination. This will be reliant
on the consideration of mitigation measure(s) documented in the AA and summarised here in
conclusion.
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Natural England’s interim Advice on Operations
In July 2015 Natural England provided interim advice on operations to advise IFCAs what pressures
different fishing activities may pose on features of the EMSs, and the sensitivities of those features.
This was used to inform the tests of likely significant effect, and pressures scoped in or out on a site
specific basis. As this information was provided by Natural England in an interim format, the final
published version is not yet available. For more information on the content of the advice on
operations package for Essex Estuaries SAC please contact Natural England directly.

Annex 3: Site Map

Figure 12. Location of Essex Estuaries SAC.
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Annex 4: Fishing Activity Data

Figure 13. Essex Estuaries SAC features and sightings of fishing vessels engaged in trawling over
subtidal mud and mixed sediments from 2010 to mid-2015.

Figure 14. Essex Estuaries SAC and surrounding area with KEIFCA patrol vessel sightings of
fishing vessels engaged in trawling from 2010 to mid-2015.
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Figure 15. Essex Estuaries SAC and surrounding area with MMO overflight sightings of fishing
vessels engaged in trawling from 01/01/2010 to 25/06/2015.

Figure 16. Essex Estuaries SAC and sightings of fishing vessels engaged in trawling from 2010 to
mid-2015. 2.5 nm by 2.5 nm box in black illustrates trawling intensity.
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Annex 5: References Overview
Reference
Anderson and Meyer,
1986
Ball et al., 2000

Type
Experiment

Gear
Clam digging

Sediment
Muddy

Habitat
Intertidal

Region
-

Depth
-

Experiment

Nephrops otter trawl
25 fathom (~46 m) length, 70 mm diamond mesh, one
light tickler chain

Fine sand and siltclay

Subtidal

Irish Sea

Site 1: Offshore 75
m

Brylinsky et al., 2994

Experiment

Collie et al, 2000

Metaanalysis
Experiment

Dernie et al., 2003

Grieve et al., 2014

Otter trawl
Site 1: Footline; 18-24 m with 29 cm diameter, 4-6 kg
rubber rollers. Otter doors; either 180 kg Westpick
wooden doors or 270 kg metal Bison doors.
Site 2: Footline; 18 m with rubber rollers as above.
Otter doors; 200 kg metal Bison doors.
All bottom towed gear (trawls and dredges) informed by peer-reviewed papers
Experimentally dug, 10 cm deep trenches

Site 1: Coarse sand
overlain by silt
Site 2: Silty
sediment uniform
to 10 cm

Intertidal
mud-flats

East Coast
Canada

-

-

-

-

Varied, silt and clay
content from 1.6 %
to 63.13 %
-

Intertidal
mud-flats

-

-

Menai
Straight,
North Wales
-

-

-

-

-

Site 1-3: Sand
Site 4: Muddy sand

Subtidal

North Sea

Site 1-3: 25-63 m
Site 4: 54-73 m

Subtidal

North Sea

Subtidal

Irish Sea

Site 1: 55-75 m
Site 2: 40-65 m
Unspecified

-

-

-

Metaanalysis
Metaanalysis
Experimental
modelling

All gears - informed by peer-reviewed papers, project
results or expert knowledge
All gears - informed by peer-reviewed papers, project
results or expert knowledge
Commercial trawl area (beam and otter)

Jennings et al., 2001

Experiment

Commercial beam trawl area

Johnson et al., 2015

Experiment

Commercial trawl area (primarily Nephrops trawls)

Site 1: Muddy sand
Site 2: Sand
Fine sand and mud

Jones, 1992
Kaiser et al., 2002

Review
Review

All trawls - informed by peer-reviewed papers
All trawls - informed by peer-reviewed papers

-

Hall et al., 2008
Hiddink et al., 2006
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Site 2: Inshore 35 m
6-8 m

-

Kaiser et al., 2006
Nilsson and
Rosenberg, 2003

Metaanalysis
Experiment

All - informed by peer-reviewed papers

-

-

-

-

Otter trawl
Shrimp otter trawl. Head rope; 10 m long. Codend
mesh size; 20 mm. Otter boards; 90x140 cm, 125 kg.
Ground rope; 14 m with ~20 kg weight on it. Trawl
speed; 1.5-2 knots
All - informed by peer-reviewed papers

Muddy

Subtidal

Fjord,
Western
Sweden

75-100 m

-

-

North Sea

-

Site 1: Irish
30-40 m
Sea
Site 2:
Dogger bank,
North Sea
Catalan coast 30-40 m

Polete and Depestele,
2010
Queiros et al., 2006

Review
Experiment

Site 1: Primarily commercial otter trawls targeting
Nephrops
Site 2: Primarily commercial beam trawls

Site 1: Muddy sand
Site 2: Sand

Subtidal

Roberts et al., 2010
Sanchez et al., 2000

Review
Experiment

Muddy

Subtidal

Smith et al., 2007

Experiment

All - informed by peer-reviewed papers
Otter trawl
Commercial otter trawl with cod-end mesh size of 38
cm towed by 25 m, 700 hp fishing vessel
Otter trawl
Site 1: Commercial trawl area
Site 2: Experimental 'trawl' (no gear details given)

Subtidal

Heraklion
Bay, Crete

Site 1: 200m
Site 2: 80-90 m

Sparks-McConkey and
Watling, 2001

Experiment

‘Whiting' net trawl. 1.9 cm mesh size and 1.8 cm float
rollers.

Site 1: Silty clay
Site 2: coarse sand
with localised
muddy patches
Muddy

Subtidal

60 m

Tillin et al., 2010

Metaanalysis
Experiment

All - informed by peer-reviewed papers or expert
knowledge
Experimental otter trawl - rock hopper ground gear
with no net attached

-

-

Maine, East
coast North
America
-

Fine silt (95 % silt
and clay)

Subtidal

Scottish sea
loch

30-35 m

Tuck et al., 1998;
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