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ACRONYMS

A

CBD

Convention on Biological Diversity

ENG

Environmental Network Guidance

Cefas

Centre for the Environment, Fisheries and Aquatic
Sciences

EPS

European Protected Species

EQO

Ecological Quality Objectives

CFP

Common Fisheries Policy
ERM

Environmental Resources Management

Appropriate Assessment

CIS

Coastal Impact Study
ERYC

East Riding of Yorkshire Council

ABP

Associated British Ports

CITES

Convention on International Trade in Endangered
Species

ES

Environmental Statement

ABPmer

ABP Marine Environmental Research Ltd

CRoW Act

Countryside and Rights of Way Act

ESAS

European Seabird At Sea

ADZ

Active Dredge Zone

cSAC

Candidate Special Area of Conservation

EUNIS

European Nature Information System

AEZ

Archaeological Exclusion Zone

AIS

Automatic Identification System

D

AMAP

Area of Maritime Archaeological Potential

dB

decibel

FEPA

Food and Environment Protection Act

ANOVA

Analysis of Variance

DECC

Department of Energy and Climate Change

FOCI

Features of Conservation Importance

AONB

Area of Outstanding Natural Beauty

Defra

Department for Environment, Food and Rural Affairs

F15EZ

Future 15 Year Extraction Zones

AoS

Areas of Search

DHI

Danish Hydraulic Institute

ASCOBANS

Agreement on the Conservation of Small Cetaceans of
the Baltic and North Seas (United Nations)

dSAC

draft SAC

DTI

Department of Trade and Industry

GHG

Greenhouse Gas

DW

Deep Water

GIS

Geographical Information System

DWT

Deadweight Tonnage

GVA

Gross Value Added

AA

B
BAT

Best Available Technique

BAP

Biodiversity Action Plan

BGS

British Geological Survey

BMAPA

British Marine Aggregate Producers Association

BODC

British Oceanographic Data Centre

BWEA

British Wind Energy Association

C
CA

F

G

H

E
EA

Environment Agency

HADA

Humber Aggregate Dredging Association

EC

European Community

HAML

Hanson Aggregates Marine Ltd

EEZ
EH

Exclusive Economic Zone
English Heritage

HAT

Highest Astronomical Tide

HCFIG

Holderness Coast Fishing Industry Group

EIA

Environmental Impact Assessment

HECAG

Humber Estuary Coastal Authorities Group

EMS

Electronic Monitoring System

HER

Historic Environment Records

Cruising Association
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HGOWF

Humber Gateway Offshore Windfarm

I

MERMAN

Marine Environment Monitoring and Assessment National
Database

MESH

Mapping European Seabed Habitats

ICES

International Council for the Exploration of the Sea

MHWS

Mean High Water Springs

IFCA

Inshore Fisheries and Conservation Authorities

MIRO

Mineral Industry Research Organisation

MLWS

Mean Low Water Springs

MMCG

Marine Mammal Criteria Group

MMO

Marine Management Organisation

MNA

Marine Natural Area

MoD

Ministry of Defence

MPA

IMO

International Maritime Organisation

IROPI

Imperative Reasons of Overriding Public Interest

IUCN

International Union for Conservation of Nature

J
JAMP

Joint Assessments and Monitoring Programme

JNCC

Joint Nature and Conservation Committee

K
KIS

Kingfisher Information Service

LNR

Local Nature Reserve

M

National Record of the Historic Environment

NTS

National Transmission System

O
ODN

Ordnance Datum Newlyn

ODPM

Office of the Deputy Prime Minister

OSPAR

Oslo and Paris Commission for the protection of the
marine environment of the North East Atlantic (1992)

P
PEL

Probable Effect Level

Marine Protected Area

PEXA

Practice and Exercise Areas

MPS

Marine Policy Statement

PIZ

Primary Impact Zone

MSC

Marine Stewardship Council

PSA

Particle Size Analysis

MZI

Maximum Zone of Influence

PMSL

Precision Marine Survey Ltd

PRIMER

Plymouth Routines In Multivariate Ecological Research

pSPA

Potential Special Protection Areas

N

L

NRHE

NBN

National Biodiversity Network

NE

Natural England

R

NEIFCA

North Eastern Inshore Fishery & Conservation Authority

RAF

Royal Air Force

MAIB

Marine Accident Investigation Branch

NELC

North East Lincolnshire Council

RAG

Regulatory Advisors Group

MALSF

Marine Aggregates Levy Sustainability Fund

NERC

Natural Environment Research Council

REA

Regional Environmental Assessment

MAREA

Marine Aggregate Regional Environmental Assessment

NESFC

North Eastern Sea Fisheries Committee

REC

Regional Environmental Characterisation

MarLIN

Marine Life Information Network

NMMDS

Non-Metric Multi-Dimensional Scaling

rMCZ

Recommended Marine Conservation Zone

MCAA

Marine and Coastal Access Act

nm

Nautical Mile

RMNC

Review of Marine Nature Conservation

MEPF

Marine Environment Protection Fund

NNDC

North Norfolk District Council

rRA

Recommended Reference Area

NNR

National Nature Reserve

Ro-Ro

Roll-on Roll-off
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RSPB

Royal Society for the Protection of Birds

RYA

Royal Yachting Association

S
SAC

Special Area of Conservation

SAP

Species Action Plan

SCANS

Small Cetaceans in the European Atlantic and North Sea

SCOS

Special Committee on Seals

SIZ

Secondary Impact Zone

SEA

Strategic Environmental Assessment

SPA

Special Protection Area

SMP

Shoreline Management Plan

SMRU

Sea Mammal Research Unit

SNSSTS

Southern North Sea Sediment Transport Study

SOCC

Species of Conservation Concern

SSB

Spawning Stock Biomass

SSSI

Site of Special Scientific Interest

U
UKHO

UK Hydrographic Office

USAF

US Air Force

V
VMS

Vessel Monitoring System

VTS

Vessel Traffic Services

W
WCA

Wildlife and Countryside Act

WFD

Water Framework Directive

WWTC

Wildfowl and Wetlands Trust Consulting

WMROWF

Westermost Rough Offshore Wind Farm

T
TAC

Total Allowable Catch

TCE

The Crown Estate

TEL

Threshold Effect Level

TMD

Tarmac Marine Dredging Ltd

TSS

Traffic Separation Schemes

TOS

Traffic Organisational Service

TSHD

Trailer Suction Hopper Dredger

ENVIRONMENTAL RESOURCES MANAGEMENT

3

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Appendicularians (Phylum Chordata) or larvaceans are solitary, free
swimming tunicates. They are filter feeders, live in the
pelagic zone. Planktonic organisms 1 cm in length.

GLOSSARY

Abiotic

Refers to non-living objects, substances or processes
e.g. climate

Abundance

The number of individuals of a particular species or
group.

Accretion

The accumulation of sediment in a specific depositional
environment

Adaptability

The ability of the receptor to avoid adverse impacts that
would otherwise arise from a particular effect of dredging

Advection

Horizontal movement.

Aggregate

A mixture of sand, gravel, crushed rock or other bulk
minerals used in construction and civil engineering.

ALSF ( MALSF)

The Aggregates Levy Sustainability Fund (ALSF) is a
scheme developed that uses some of money generated
by the Aggregates Levy to reduce the environmental
impacts of the extraction of aggregates, both on land and
from the sea, and to deliver benefits to areas subject to
these impacts.

All-in

A marine aggregate cargo that has been loaded without
onboard processing (i.e. no screening conducted).

Alluvial deposits

Sediment deposited by flowing water, as in a river bed,
flood plain or delta.

Amphidrome

Amphipods

A point within a tidal system where the tidal range is
almost zero.

Application Area

Derived from, caused by or relating to humans.

Anadromous

Organisms that live in marine waters but migrate to
freshwater to breed

Berne Convention The Convention of the Conservation of European Wildlife
and Natural Habitats 1979. The aims of the convention
were to ensure conservation and protection of wild plant
and animal species and their natural habitats.

A defined zone within a dredging licence area where
dredging is not permitted to protect archaeological
features such as wrecks.

Bioaccumulation

Archaeological
Exclusion Zone

A defined zone within a dredging licence where extraction
is prohibited to protect archaeological features- including
wrecks.

Automatic
Identification
System

A system used to track a ship’s location.

Biodiversity Action The UK Biodiversity Action Plan is the Government’s
Plan
response to the Convention on Biodiversity 1992. It
describes the UK’s biological resources and commits to
preparing a detailed plan on the protection of these
resources.

Backshore

The area of a beach extending from the limit of high water
to the extreme inland limit of the beach.

Bathymetry

The depth and topography of the seabed, usually
measured from the sea surface.

Beach
Replenishment/
Nourishment /
Recharge

The process of placing new sediment onto beaches to
replace sediment lost through erosion.

Beach toe

The distance to the first break in slope of the submerged
beach.

Bedform

A depositional feature on the bed of a river or other body
of flowing water that is formed by the movement of bed
material due to the flow. The shape of the surface of a
bed of granular sediment, produced by the flow of air or
water over the sediment.

Bedload

Bedrock

Particles of sand, gravel, or soil carried by the natural
flow of a tidal stream or current either on or immediately
above the seabed.
The substrate beneath a marine aggregate deposit.

Bed Shear Stress A measure of the collective force of waves and currents
exerted on the seabed.
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The ecological zone at the lowest level of the water
column including the surface layer of sediment, and also
refers to bottom-dwelling organisms.

Archaeological
Exclusion Zone

(Phylum Arthropoda, Class Malacostraca, Order
Amphipoda) are small, shrimp-like crustaceans
recognised by their laterally compressed bodies, lack of a
carapace, and numerous, differently modified legs.

Anthropogenic

An area within which a marine aggregate producer has
identified commercially viable aggregate resources, has
secured an exclusive option with the mineral owner
(normally The Crown Estate) and for which a permission
to dredge is being sought.

Benthic

4

The accumulation of substances, such as contaminants,
in an organism at a higher concentration than in the
surrounding environment.

Biogenic Reef

A reef produced by biological processes and composed
predominantly of living organisms.

Biotope

This report refers to biotopes as a description of the
benthic marine habitats as defined by JNCC's Marine
Nature Conservation Review (MNCR).

Birds Directive

The Directive (79/409/EEC) provides a framework for the
conservation and management of, and human
interactions with, wild birds in Europe.

Bivalves

(Phylum Mollusca, Class Bivalvia) are organisms
characterised by having two hard outer shells and they
usually live in the intertidal and subtidal coastal zone.
They include oysters and mussels.

Biogenic reef

Reef structures formed by animals such as blue mussel.
Biogenic reefs generally support higher biodiversity than
the surrounding seabed.

Bolders Bank
Formation

A stiff clay-rich glacial till of late Devensian (Weichselian)
age in the southern North Sea.

Boreal Waters

Subarctic waters of the northern hemisphere.

Botney Cut
Formation

Stiff to soft muddy glacio-marine sediments of late
Devensian (Weichselian) age infilling sub-glacial valleys
and depressions cut into the Bolders Bank Formation.

Bottom dwelling

Organisms that live on or close to the sea bed.
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Broadband noise A broadband noise level is a measurement of noise over
a wide (or broad) frequency range. This is in contrast to a
frequency band noise level (for example an octave band
noise level) which is a measurement of noise centred on
a narrow band of frequencies.
Bycatch

Part of a catch of a fishing unit taken incidentally in
addition to the target species towards which fishing effort
is directed. It typically includes fish but may also include
seabirds and marine mammals. Some or all of it may be
returned to the sea as discards, usually dead or dying.

Cumulative Impact Term used in this MAREA to describe impacts that arise
from multiple marine aggregate extraction activities within
a region.

Echinoderms

(Phylum Echinodermata) are invertebrate marine
organisms usually characterised by a five-fold symmetry.
Examples include: sea urchins and starfish.

Deep

A bathymetric feature that is deeper (i.e. in deeper water)
than the surrounding seabed.

Ecosystem
services

Demersal

The part of the water column that is near to the seabed
and the benthos. Demersal fish are those that spend the
majority of their lifecycle on or near to the seabed.

The benefits people obtain from ecosystems, including
provisioning services such as food and water; regulating
services such as flood and disease control; cultural
services such as spiritual, recreational, and cultural
benefits; and supporting services such as nutrient cycling
that maintain the conditions for life on Earth.

Density Plume

A flow of water and sediment created by a dredger’s
overflow and screening returns that travels rapidly back to
the seabed by virtue of its higher density compared with
the surrounding seawater.

Effect

A change to the baseline conditions that occurs as a
result of development activity. The result of an effect
interacting with one or more receptors will be the impact.

Elasmobranchs

(Phylum Chordata, Class Chondrichthyes) Cartilaginous
fishes, including sharks, rays and skates.

Electronic
Monitoring
System

The ‘black box’ monitoring system on board a dredger
that records the vessels position and activity to ensure
that dredging is only undertaken within permitted zones.

Epibenthic

Living on or near the surface of the seabed.

Epibenthos /
epifauna

The flora and fauna living on the seabed.

Estuaries

A partly enclosed body of water that has one or more
rivers flowing into it and is connected to the open sea.

Euphausiids

(Phylum Arthropoda, Subphylum Crustacea, Class
Malacostraca) are also known as Krill and are a group of
shrimp-like pelagic marine invertebrates found in cold
waters. They play an important part in marine food chains
for whales, seabirds, herring, and gadoid species.

Carapace

A dorsal section of the exoskeleton or shell in a number
of animal groups, including arthropods such as
crustaceans and arachnids.

Catadromous

Organisms that live in freshwater but migrate to marine
waters to breed.

Detritus

Non-living particulate organic material, usually consisting
of faecal matter and dead organisms.

Cephalopods

(Phylum Mollusca) Organisms with bilateral symmetry, a
prominent head and tentacles. The Class includes the
octopus, squid and cuttlefish.

Diatoms

Are unicellular organisms of the Kingdom Protista
characterised by a silica shell. They exist singly or can
form colonies and are found in marine and freshwater
environments.

Cetaceans

(Phylum Chordata, Class Mammalia). The Class includes
species of dolphin and whale.

Diversity

An ecological term used to describe species richness in
terms of the range or variety of species inhabiting an
area.

Downdrift

In the direction of the net longshore transport.

Draghead

Equipment on the end of a dredge pipe that is in contact
with the seabed during dredging.

Dredge Pipe

Equipment used to convey dredged material from the
seabed to the dredging vessel.

Ebb Current

Movement of a tidal current away from shore.

Exclusion Zone

An area around a defined seabed feature within which
dredging is not permitted in order to prevent disturbance.

Ebb tide

The receding or outgoing tide. Tide passing from high to
low.

Fetch

The horizontal distance over which wave-generating
winds blow.

An accretionary deposit of sand found on the seaward
side of an inlet and usually formed by tidal currents.

Flood current

Movement of a tidal current towards shore.

Flood tide

The advancing or incoming tide. Tide passing from low to
high.

Fluvial

Produced by the action of a river or stream.

Gadoid

Fish of the cod and hake family.

Common Fisheries The fisheries policy for the European Union.
Policy
Circalittoral

Cladocera

The subzone of the rocky sublittoral (see below) that is
below the infralittoral and is dominated by animals.
(Phylum Arthropoda, Class Branchiopoda) are small freeswimming crustaceans found most commonly in
freshwater habitats, with few species in marine
environments.

Clupeids

Clupeids are fish of the herring and mackerel family.

Crustacean

(Phylum Arthropoda, Sub-phylum Crustacea) are
organisms characterised by having a hard outer shell and
jointed appendages and usually live in the water and
breathe through gills. They include lobsters, crabs,
shrimps, and barnacles.

Ctenophores

(Phylum Cnidaria, Sub-phylum Ctenophora) commonly
known as comb jellies, they have distinctive cilia that they
use to swim.

ENVIRONMENTAL RESOURCES MANAGEMENT

Ebb tide delta

EC Habitats
Directive

(92/43/EEC) European Directive on the conservation of
natural habitats and of wild flora and fauna. The aim of
the directive is to promote the maintenance of biodiversity
by requiring member states to take measures to maintain
natural habitats.
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Gastropods

Geogenic Reef

Glacial

Glacial till

Hamon Grab

Haul out sites

(Phylum Mollusca) are a class of Mollusca. The shell is
an asymmetrical spiral and is carried when crawling and
feeding on the extended foot. Gastropods can be found in
benthic and pelagic marine environments as well as in
freshwater and on land.
Consists of stony or bedrock reef such as cobble reef
structures. This habitat supports different plants and
animals than the surrounding seabed.
Recurrent cold stage of the Quaternary Period (c.2Ma –
present) characterized by a global increase in ice volume,
falling sea level and, in mid-latitudes, by ice sheet growth
and periglaciation.
Poorly sorted, commonly structureless mix of clay, silt,
sand and gravel deposited by a glacier or ice sheet
without the action of water.
Seabed sediment sampling apparatus used to acquire
small, undisturbed volume samples capable of being
analysed to describe both the nature of seabed sediment
particles and the organisms that live within and attached
to the surface of the seabed.
Hauling out is the behaviour, especially associated with
pinnipeds (seals), of temporarily leaving the water
between foraging activity for sites on land or ice. Haul out
sites can be used for mating, giving birth, predator
evasion, social activity and rest.

consequence of an activity associated with dredging in
the MAREA study area.

Astronomical Tide under average meteorological conditions and under any
combination of astronomical conditions.

In-Combination
Impact

The total impacts of all industrial sectors operating within
the same region in the context of natural variability or
trends.

Macrobenthic

Marine invertebrates measuring at least 1mm in size that
live within the seabed sediments.

Infauna

Benthic organisms that live within the seabed sediments.

Marine
Conservation
Zone

Sites designated to protect certain marine habitats
and species within English territorial waters.

Infralittoral

A subzone of the sublittoral (see below) in which upwardfacing rocks are dominated by algae, typically kelps.

Marine Licence

Statutory document issued by the Marine Management
Organisation in English waters which permits, with
conditions, marine aggregate dredging from prescribed
areas of seabed

Marine
transgression/
regression

Transgression: an advance of the sea to cover land due
to a rise in the sea level relative to the land. Regression:
the withdrawal of water from parts of a land surface due
to a fall in sea level relative to the land.

Marl

A calcareous mudstone.

Interglacial

Warm stage of the Quaternary Period (c.2Ma – present)
separating glacial stages, characterized globally by
relatively high sea level, low ice volume and, in midlatitudes, by temperate climate

Intertidal

The area of a seashore that is covered at high tide and
uncovered at low tide.

Isobath

Line, usually relating to the seabed, of equal water depth,
equivalent to terrestrial contours.

IUCN Red
This list is the most comprehensive objective global
Data List Species approach for evaluating the conservation status of plants
and animal species.
Keystone species A species that plays a critical role in maintaining the
structure of an ecological community and whose impact
on the community is greater than would be expected
based on its relative abundance or biomass.

Maximum Future The maximum potential development scenario for
Extraction
HADA.
Scenario
Mean significant
wave height

The average wave height (trough to crest) of the highest
one-third of the waves in the wave spectrum.

Mollusc

(Phylum Mollusca) Unsegmented, soft-bodied animals
characterised by a muscular foot (the surface on which
they crawl) and a calcareous shells secreted by the
mantle.

Monitoring

The process by which the actual impacts of dredging are
investigated and assessed through acquisition of
empirical data from within and surrounding a licence
area, by means of a variety of survey techniques and
methodologies.

Mysids

(Phylum Arthropda, Subphylum Crustacea, Class
Malacostraca) are small shrimp-like organisms and can
be found in marine and freshwater environments. The
carapace is not fused with the last four thoracic segments
but covers them loosely.

National Nature
Reserve

Places designated by Natural England with wildlife or
geological features that are of special interest nationally.

Nationally

Through UK BAP, criteria have been developed for the

High Water Mark The highest reach of the water at high tide.
Lagoon
Highest
The highest tide level that can be expected to occur
Astronomical Tide under average meteorological conditions and under any
combination of astronomical conditions.
Hopper

Hydrodynamic
Impact

Lincshore

A beach renourishment scheme involving the relocation
of sand from the seabed to the coast in order to maintain
of a 23 km section of the Lincolnshire coastline between
Mablethorpe and Skegness.

Littoral drift

Materials moved by waves and currents of the coastal
zones. Also known as longshore drift and longshore
transport.

Local Nature
Reserve

Places designated by Natural England with wildlife or
geological features that are of special interest locally.

Lowest

The lowest tide level that can be expected to occur

Hold of an aggregate dredger where seawater and
sediment are pumped during loading operations.

Humber Aggregate The Association of marine aggregate extraction
Dredging
companies with interests in the Humber Region.
Association
(HADA)
Of, relating to, or operated by the force of liquid in motion.
A change (which can be positive or negative) in the
existing baseline for a given receptor that occurs as a

ENVIRONMENTAL RESOURCES MANAGEMENT

A body of shallow salt or brackish water that is separated
from deeper sea water by a shallow or exposed barrier
beach, sand bank or coral reef.
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Important
Marine Feature

designation of sea areas containing marine landscapes,
species and habitats.

Positive Impact

Impact results in an improvement to the baseline
conditions.
The period after a bird’s first flight when they shed
their first feathers and moult into their adult coats.

Neap tide

The lowest tide in a 14 day tidal cycle.

Post fledgling/
moult

Negative Impact

Impact results in an adverse change from the baseline
conditions.

Production
Agreement

Olfactorial
feeders

Organisms that use olfactory (sense of smell) cues to find
food.

The legal and commercial agreement whereby the
mineral owner (The Crown Estate) gives permission to a
dredging company to extract aggregate from a prescribed
area of seabed.

Promontory

A high ridge of land or rock jutting out into a body of
water; a headland.

Overfalls

Areas of ‘rough ground’ In the nearshore zone which form
shoaling areas over which waves break. These irregular
shaped features are typically relict accumulations of till
and sand and gravel, left behind by the retreating ice
during the last period of glaciation.

Overspill/
Overflow

The discharge of water and associated suspended
sediment that occurs through spillways at the top of a
dredger’s hold.

Peat

Organic rich sediment formed mainly of slightly
decomposed or undecomposed plant matter that
originally accumulated in a waterlogged terrestrial
environment.

Pelagic

The part of the water column in the open sea that is not
closely associated with the seabed.

Periglacial

A terrestrial environment where the action of freezing and
thawing is or was the dominant surface process,
commonly found immediately beyond present day or
Pleistocene ice sheets or glaciers

Pinnipeds

(Class Mammalia, Suborder Pinnipedia ) Marine
carnivorous mammals including walruses and seals.

Plankton

Small micro-organisms that float or drift in great numbers
in the water column.

Plume

Sediment that has been resuspended in the water column
after disturbance

Polychaetes

(Phylum Annelida, Class Polychaeta) are truly
segmented worms, mostly marine, and are characterised
by extensions of each segment with numerous bristles
projecting from them.

Qualifying interest The features (usually habitats or species) that a protected
Feature
(SSSI, MCZ, SPA, SAC or Ramsar site) has been
designated to protect.
Ramsar sites

Wetlands of international importance designated under
the Ramsar Convention 1971.

Receptor

Any ecological or other feature that is sensitive to, or has
the potential to be affected by, an activity.
A measure of a receptor’s ability to return to a state close
to that which existed before the effect caused a change

Recoverability

Regional
Environmental
Assessment

A process by which the potential cumulative and incombination effects of regional marine aggregate
extraction proposals are investigated

Regional
Environmental
Characterisation

A survey undertaken to broadly describe the nature
of seabed habitats and associated species that exist
within a region.

Relict

A feature created by processes, and under physical
conditions, that no longer exist.

Resource

Reverse
Screening
(scalping)

The process where coarser sediment, such
as pebbles or cobbles, is rejected to load a cargo
of pure sand.

Saltmarsh

Community found in the upper part of the intertidal zone
of estuaries where salt tolerant plants grow between the
high spring tide and the mid tide level.

Sand ribbon
Porewater

The water contained within pores or spaces in soil or
rock.
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An asset that meets the needs and wants of humans, in
this case the extracted sand and gravel

Thin trail of mobile sand on the seabed aligned in the
direction of the prevailing tidal currents and which can be
detected from geophysical survey images.
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Sand streak

Trail of mobile sand on the seabed aligned in the
direction of the prevailing tidal currents and which can be
detected from geophysical survey images.

Sandbank

Sandbanks and linear sand ridges are defined as all
elongate coastal to shelf sand bodies that form
bathymetric highs on the seafloor and are characterised
by a closed bathymetric contour.

Sandflat

A sandy tidal flat barren of vegetation.

Sandwaves

Sub-aqueous dunes formed on a bed of sand or gravel
under the action of water flow (+1m high).
A small sand wave, a few centimetres high, formed on a
bed of sand under the action of water flow.

Sand ripple

Schedule 1 of
the Wildlife and
Countryside Act
1981.

Schedule 1 provides a list of birds which are
protected either all year round or in the close season

Screening

A means to process the water/sediment mixture while
loading marine sand and gravel in order to influence the
sand and gravel mix retained in the hold.

Sediment sink

Physical processes in the coastal zone lead to the
eventual deposition of sediment in new locations, or
sinks. These can be low energy zones, such as harbours,
tidal lagoons and offshore deep water, or natural barriers,
such as headlands, breakwaters and jetties.

Sediment
starvation

The prevention of sediment movement to a particular
area.

Sediment
transport

The process, driven by hydrodynamic forces (waves and
tides), that mobilises and transports sediment particles.

Sediment
The pathway of sediment as it moves from a source
transport pathway to a ‘sink’.
Sedimentation

The settling of solid particles from fluids.

Semi-diurnal tide Two tidal cycles in one day (two high tides and two low
tides).
Sessile

An organism that is fixed in one place or immobile.

Shear stress

A measure of the collective force of waves and currents
exerted on the seabed.

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Siphon

Tube connected to the anterior end of a bivalve or
gastropod mollusc through which water is conducted into
the gill cavity.

Site of Special
Sites of Special Scientific Interest (SSSIs) give legal
Scientific Interest protection to the best sites for wildlife and geology in the
UK. In England, Sites are designated by Natural England
under the Wildlife and Countryside Act 1981, amended by
the Countryside and Rights of Way Act 2000.
Smolts

Part of the life cycle of salmon when they move from a
freshwater to marine environment.

Spawning Stock
Biomass

The total weight of fish in a stock that are old enough
to spawn.

Special Area of
Conservation

Sites designated under Article 3 of the EC
Habitats Directive requiring the establishment of a
European network of important high-quality conservation
sites that will make a significant contribution to
conserving the 189 habitat types and 788 species
identified in Annexes I and II of the Directive (as
amended).

Special Protection Sites designated under Article 4 of the EC Birds
Area
Directive to protect rare and vulnerable birds (listed in
Annex I of the Directive) and for regularly occurring
migratory species.

Sublittoral

Zone exposed to air only at its upper limit by the lowest
spring tides.

Subtidal

The benthic ocean environment below low tide that is
always covered by water.

Winnowing

Loss of fine particles from the sediment over time leading
to a gradual increase in average particle size over time.

Swarte Bank
Formation

Glacial sediments of Anglian (Elsterian) age in the
southern North Sea

Zooplankton

Teleosts

Fish with bony skeleton such as cod rather than
cartilaginous fish such as skates and rays.

A type of plankton found in all ocean zones, particularly
the pelagic and littoral zones. They form a key
component of the marine food web. They include
copepods.

The Crown Estate The Crown Estate is a diverse property business which
owns most of the seabed out to the 12 mile limit and the
non-energy mineral rights out to the UK shelf boundary.
Tidal amplitude

The magnitude of the difference between low and high
tides.

Tidal cycle

The daily occurrence of two complete high tides and two
low tides. A full tidal cycle takes 24 hours and 52 minutes.

Tidal excursion

The net horizontal distance over which a water particle
moves during one tidal cycle of flood and ebb.

Tidal mixing fronts Are sharp horizontal gradients of density created by
turbulent mixing generated by tidal currents over shallow
topography.

Species Action
Plan

See Biodiversity Action Plan.

Tidal range

The vertical difference between the high tide and
succeeding low tide.

Species of
Conservation
Concern

Lists the JNCC developed criteria for identifying species
that are of conservation concern. The Red list consists
of species of high conservation concern and the Amber
list consists of species of medium conservation concern.

Tidal residuals

Asymmetry between the peak flood and ebb tidal currents
resulting in a net (residual) current vector.
Water that is pushed to shore as a result of an offshore
rise of water associated with a low pressure weather
system, high winds and high waves.

Spillway

The structure used to control release of overflows during
dredging.

Spring tide

The highest tide in a 14 day tidal cycle.

Storm surge

Water that is pushed to shore as a result of an offshore
rise of water associated with a low pressure weather
system, high winds and high waves.

Strand

General description of a wide intertidal area usually
composed of sand.

ENVIRONMENTAL RESOURCES MANAGEMENT

determining the thickness of aggregate resource
deposits.

Tidal surge

Tolerance

The extent to which the receptor (at a regional scale) is
adversely affected by a particular effect of dredging.

Trailing Suction
Hopper Dredger

A dredger designed to remove sediment from the seabed
through hydraulic suction whilst moving, and retain the
dredged sediment onboard.

Turbidity

The measure of the degree to which water loses
transparency due to the presence of suspended particles.

Vibrocore

Equipment designed to acquire a 10cm diameter core
sample through the seabed for the purposes of
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INDUSTRY STATEMENT

Figure 1

Licence and Application Areas located in the Humber and Outer Wash MAREA Study Area

REGIONAL OVERVIEW
Over the past 40 years, the marine aggregate dredging industry has grown to
become a significant contributor to the supply of building materials in Britain.
Off the east coast of England, between The Wash and Holderness, marine
aggregates are extracted from nine current licence areas, some of which have
existed since the 1960s (Figure 1). The licences for several of these sites are
due to expire in the next few years and, in addition, some companies in the
region are seeking permission to dredge on a number of new areas of
seabed.
To secure new licences, Environmental Impact Assessments (EIAs) are
required and this report has originated from the need to address the potential
cumulative and in-combination effects of the present and proposed future
dredging in the Humber and Outer Wash area.
In 2008 the dredging companies concerned formed the Humber Aggregate
Dredging Association (HADA) allowing the joint commissioning of this Marine
Aggregate Regional Environmental Assessment (MAREA). The Crown
Estate (TCE), who owns the aggregate deposits on the seabed, has also
contributed to the initiative, chiefly by providing funding for a regional benthic
ecological survey. The MAREA is intended to brief stakeholders about the
potential cumulative and in-combination effects of the dredging as well as to
be a major reference for the site specific EIAs that the companies must also
complete as part of their applications for new licences. This industry
statement precedes the independent MAREA prepared by the environmental
consultancy Environmental Resources Management (ERM).
This industry statement consists of two main parts:


A background to marine aggregates in the Humber and Outer Wash
region and the companies involved.



An introduction to MAREAs and the basis for this MAREA in terms of the
HADA licence areas and the maximum combined regional extraction
tonnages.

ENVIRONMENTAL RESOURCES MANAGEMENT
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MARINE AGGREGATES AND THE IMPORTANCE OF THE HUMBER AND OUTER
WASH OFFSHORE REGION
Extraction of marine aggregates from the region over the last decade peaked
at 4.5 million tonnes in 2007 which, at the time, accounted for over 19% of the
total marine sand and gravel dredged from the seabed in England and Wales.
However, this has reduced in recent years to below 4 million tonnes per year
due in part to the economic downturn. The marine aggregates dredged are
widely used in concrete for the construction of homes, schools, hospitals,
infrastructure and also ’as dredged‘ for the replenishment of beaches and the
protection of coasts from erosion and flooding.

aggregates forms an important contribution to fulfilling local demand as well
as supplying the markets of the South East of England and the near continent.
Between 2000 and 2010 a total of 37 million tonnes of aggregate was
dredged from the licences in the Humber and Outer Wash Offshore Region
(TCE, 2010, Figure 2) and despite a decline in tonnages since 2007, strong
demand is predicted in the foreseeable future. This demand will in part be
driven by the continued development of infrastructure in the South East, but
the growth in construction markets in both the UK and the near continent will
also play an important role, as will the increasingly constrained access to
land-based resources.

Figure 2

Production of Marine Aggregate from the Humber and Outer
Wash MAREA Offshore Region Licences 2000-2010 (TCE,
2010)

“City of Westminster”: a 100 m long ship routinely operating in the Humber
region, capable of dredging in 45 m water depth with a cargo of 5000 tonnes

as flood defences become degraded and are breached. The marine
aggregate licences of the region make an important contribution to
maintaining these coastal defences as sand and gravel can be pumped
directly ashore to replenish the beaches and maintain flood defences.
Demand for beach nourishment material in the region is dependent on the
frequency of specific replenishment campaigns, such as those for the
Lincshore beach renourishment scheme. However such works are expected
to continue or potentially increase in the future as a result of rising sea levels
and increased storminess due to climate change.

Aggregates being ‘rainbowed’ (pumped directly) onto a beach for recharge
purposes

5
4.5
4

Production (Mt)

3.5
3
2.5
2
1.5
1
0.5
0
2000

2001

2002

2003

2004

2005
Year

2006

2007

2008

2009

2010

Government policy (Minerals Policy Statement 1; Department for
Communities and Local Government, 2006) recognises that marine
aggregates play a key role in both servicing the requirements of society and
the built environment, and in supplying materials for the maintenance of
coasts and flood protection defences. If construction and coastal defence
demands are to be met, it is vital to ensure continuity of marine supply,
especially given the pressure on constrained and declining land-based
sources. The marine aggregate industry plans to continue to fulfil demand
into the future and the licences off the east coast are key to achieving this
(see www.bmapa.org).

Marine aggregates are delivered to wharves that are close to construction
markets and are commonly integrated with existing ready mix concrete and
concrete block plants. They are processed (e.g. washed, crushed and
graded) on the wharves to produce sand, 10 mm and 20 mm gravels and
occasionally ’oversize‘ gravel for specific end uses. For construction use,
particularly concrete, the aggregates are ideally landed as a mix of
approximately 55% gravel and 45% sand but natural variations in resource
composition mean that blending of cargoes from different licence areas is
normally required to provide the necessary aggregate quality.

The marine aggregate licences off the coast have been an important source
of aggregates for over 40 years. Offshore the Humber Estuary, the sands and
gravels are of particularly high quality and, as a result, the supply of marine

Many coastal communities in the region are susceptible to continued erosion
of beaches and cliffs. Coastal properties are in danger of being lost as cliffs
are undercut, whilst villages and towns further inland are at risk of inundation
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The beaches of the region are also important tourist assets which help to
attract visitors to the region. The tourism industry of the east coast is worth
several millions of pounds each year and the replenishment of the beaches
between Skegness and Mablethorpe plays an important role in ensuring the
continued health of this industry and the prosperity of the local businesses
that depend on it.
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DEVELOPMENT OF RESOURCES IN THE REGION

Table 1

Member Companies of HADA

At the time of writing, there are nine marine aggregate dredging licence areas
in the MAREA region, with a permitted capacity to supply five million tonnes
per year, and an additional six application areas. Assuming that all nine
licences are renewed, and that the application areas are also licensed, a
maximum annual extraction of 6.64 million tonnes will be permitted.

CEMEX UK Marine Ltd

human activities operating in the region

Whilst the importance of the MAREA region resources to construction and
coastal defence needs is clear, it is understood by the HADA companies that
licence permissions and renewals will consider the environmental and
socioeconomic impacts from extracting the aggregates, as well as the
benefits derived from their use. HADA recognises that potentially significant
environmental and socioeconomic issues must be thoroughly assessed and if
necessary mitigated in accordance with Government policy (Marine Minerals

Hanson Aggregates Marine Ltd

Guidance 1, ODPM, 2002; Marine Minerals Guidance 2, Marine and Fisheries
Agency, 2008). At the same time, the industry recognises the Government’s

Tarmac Marine Dredging Ltd

aim for sustainable development, and attaches importance to the prudent use
of resources by maximising efficiency and minimising impacts associated with
aggregate extraction. This is in line with the key objectives of the UK Marine
Policy Statement published in 2011 regarding the sustainable use of marine
resources and the beneficial contribution of the marine area to local social
and economic issues (HM Government, Northern Ireland Executive, Scottish
Government, Welsh Assembly Government, 2011).

Westminster Gravels Ltd

HUMBER AGGREGATE DREDGING ASSOCIATION
The Humber Aggregate Dredging Association (HADA) was formed in 2009
and is composed of marine aggregate dredging companies with current
permissions or with licence applications offshore of the Humber and Outer
Wash (Figure 1). It was formed to research, analyse and promote aggregate
dredging off the Humber and Outer Wash and is neither a trade association
nor a commercial organisation. The members of HADA are shown in Table 1.
Member companies either hold a number of existing production licences that
are due to expire over the next few years, or they are looking to progress new
application areas (or both). As a result the HADA companies have decided,
in consultation with Government regulatory advisors, to undertake a nonstatutory and voluntary Marine Aggregate Regional Environment Assessment
(MAREA) to support the renewal of these licences and to assist with the
licensing of new areas.

Van Oord UK Ltd

REGIONAL ASSESSMENTS
Since the introduction of the Environmental Impact Assessment (EIA)
Directive in 1985 (85/337/EEC) marine developers and regulators have
assessed the likely significant environmental effects of certain types of
proposed development by means of an EIA. Typically, an individual company
will independently progress an EIA as part of the process of obtaining the
permits and licences required to allow development of a licence area. This
leads to a good knowledge of local, site specific impacts; however there is
often a less robust awareness and consideration of other existing and
potential developments within the region.

More recently there has been increased awareness of the regional
environmental context of a development. Regulators increasingly require the
developer to assess the significance of their development on a regional scale,
demanding a thorough assessment of both cumulative and in-combination
impacts. As a result, there is now a regulatory expectation of a more robust
treatment of cumulative and in-combination impacts within an EIA than has
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been the case previously across all the various types of projects requiring
EIA. Definitions of ‘cumulative’ and ‘in-combination impacts’ have been
developed specifically for the MAREA. ‘Cumulative impact’ refers to an
impact from multiple aggregate dredging activities in the region and ‘incombination impact’ means the total impact from all industrial sectors and
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(1)

.

The process for undertaking a MAREA is now well established. Regional
assessments have been guided by a working group of regulators known as
the Regulatory Advisors Group (RAG). This group is comprised of the Joint
Nature Conservation Committee (JNCC), the Centre for Environment
Fisheries and Aquaculture Science (Cefas), Natural England (NE) and
English Heritage (EH) and supported by The Crown Estate (TCE) and the
industry (HADA). Typically, a scoping study with stakeholder consultation is
followed by a full-scale assessment. RAG has developed guidelines that
identify a series of overarching objectives to help steer the MAREA process.
These guidelines provide an outline of the practical application of the MAREA
to the marine aggregate industry and also offer a mechanism for stakeholders
to take part in the consultation process.
Further regional scale information is also emerging from Regional
Environmental Characterisation (REC) surveys commissioned in recent years
by Defra under the Marine Aggregates Levy Sustainability Fund. REC
surveys have been undertaken off the south coast, in the eastern English
Channel, the outer Thames Estuary, off East Anglia and in the North Sea off
the Humber Estuary. The aim of a REC is primarily to provide Defra and the
MMO with an environmental reference and regional scale context against
which to judge marine aggregate dredging licence applications.
REC surveys and reports are providing robust scientific overviews and
descriptions of seabed sediments, shallow geology, archaeology and ecology.
Aspects of the Humber REC report are referenced in this MAREA.
Furthermore, the REC reports will be available and of value to all
stakeholders, including Government, marine industries, planners and
environmental interests. The RECs will assist Regulators to make informed
decisions, notably with regard to marine aggregate licence applications.

(1) For further detail on the definitions of these terms please refer to Chapter 3 of the MAREA.
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EXISTING AND PROPOSED DREDGING ACTIVITIES

THE BASIS FOR THE MAREA

Existing Dredging Operations

This MAREA takes a precautionary approach to the assessment of
cumulative and in-combination impacts in order to clearly define sensitivities.
From confidential application tonnage information provided by individual
HADA members to The Crown Estate, and assuming that all existing licences
are renewed and all application areas are licensed, an annual aggregate
extraction of 6.64 million tonnes is taken as the maximum extraction case
scenario. It is therefore assumed, for the purpose of the MAREA, that all
renewals and applications within the MAREA region will be permitted and
dredged concurrently.

The nine individual licence areas on which the HADA companies currently
extract aggregates are listed by company in Table 2 and are shown in Figure
1. The dredging industry works to minimise the dredged area within licences
and consequently dredging does not take place evenly across the licence
areas. Marine aggregate extraction only occurs in Active Dredge Zones
(ADZs), which, in line with Government guidance (MMG1; ODPM, 2002),
typically comprise a defined proportion of the licensed area. In addition,
within the ADZs dredging is commonly concentrated in particular areas. For
2
example, in 2010 only around 24 km (5%) of the total regional licensed area
2
of 469 km was actively dredged (these figures include one licence area
offshore beyond the MAREA study boundary).
The area permitted for dredging changes year on year as new permissions
are granted and older licence areas are relinquished or reduced in size.
Overall, however, between 1998 and 2007 the area of seabed licensed
2
decreased in the region by a net 9 km with the greatest changes occurring
beyond 12 nm of the coast (TCE, 2008).

Table 2

Marine Aggregate Licence Areas within the MAREA Region
(TCE, 2009)

Company
CEMEX UK Marine Ltd

Hanson Aggregates Marine Ltd

Proposed Dredging Operations

Tarmac Marine Dredging Ltd

At the time of writing, there are six additional application areas in the MAREA
region (Table 3 and Figure 1), all of which are at various stages of the
permitting process, which may take several years to complete. In order to
reflect environmental concerns, the terms, sizes and boundaries of
prospecting and application areas may change before a dredging permission
is granted.

Westminster Gravels Ltd

A prospecting licence gives the applicant exclusive exploration rights to that
specific area of seabed and if viable resources are found, this area may then
be progressed into an application area. An application area is where an
application to dredge has been made to The Crown Estate and Marine
Management Organisation (MMO) and an environmental statement has been
prepared and submitted by the applicant. Marine aggregate dredging is only
allowed with both a statutory Dredging Permission (Marine Licence) from
MMO and a Crown Estate Production Agreement. Extraction is limited by
tonnage, area and term and managed by MMO through a schedule of
mandatory conditions. Permissions are normally issued for 15 year periods
and this is the timescale assessed in this MAREA.

Table 3

Van Oord UK Ltd

Production Licence
Number
102
105
107
106 (1, 2 & 3)
480
197
481 (1 & 2)
440
441 (1 & 2)
481 (1 & 2)

Existing Licence
Expiry Date
2012
2012
2012
2012
2025
2012
2024
2015
2015
2024

In the event that all existing licences and applications are operated to the
maximum extraction level permitted, projected future extraction within the
MAREA region would increase on current levels. However, this maximum
case figure of 6.64 million tonnes per year will inevitably include extraction
tonnage ’double counting’ arising from competition for market shares between
the HADA companies. Each company will seek permission for tonnage to
accommodate both its current market share but also might seek additional
tonnage ‘headroom‘ for any potential increase in market share arising from
successful competition against other operators. As a result, it is unlikely that
the full 6.64 million tonnes will ever be dredged in a given year. Nevertheless,
this MAREA now assesses the potential environmental impacts associated
with this tonnage being removed each year over a 15 year period, as part of a
prudent precautionary approach to assessing the regional environmental
impacts of aggregate dredging.

Marine Aggregate Application Areas within the MAREA Region
(TCE, 2009)

Company
Cemex Marine UK Ltd
Hanson Aggregates Marine Ltd
Tarmac Marine Dredging Ltd
Westminster Gravels Ltd

Application Area Number
448
449
400
439
493
441/3

For the MAREA, impact assessment using ‘maximum extraction level
permitted’ (or the ‘maximum production scenario’) is an approach broadly
similar to that being used in the offshore windfarm industry. Here, it is
recognised that the precise details of the development are not known and so
the applicant should assess the ‘maximum potential adverse effects’ of the
project to ensure it has been properly assessed. This principle is known as
the ‘Rochdale Envelope’. The Rochdale Envelope is an acknowledged way of
addressing a proposed scheme that constitutes EIA development but where
the details for the scheme have not been finalised at the time an application is
submitted. Although the principle is normally applied to a discrete
development it can also be considered to be appropriate for the MAREA. In
this way, by assessing the maximum adverse extent of the proposals, the
detailed designs of individual schemes addressed in subsequent EIAs can
then vary within this ‘envelope’ and the MAREA findings will still be
applicable.

Cargo Discharged from TMD’s dredger “City of Westminster” Reaching the
Wharf Prior to Processing into Construction Aggregate

It is possible for permission to be denied if the impacts associated with the
application are ultimately considered to be environmentally unacceptable by
the regulators and their advisors.
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1

INTRODUCTION

1.1

OVERVIEW

Figure 1.1

Humber and Outer Wash MAREA Study Area, Production Licence Areas, Application Areas and Future 15 Year Extraction Zones

The marine aggregate extraction industry has voluntarily committed to
undertake Marine Aggregate Regional Environmental Assessments
(MAREAs) for a number of strategic areas of extraction, including the
Humber and Outer Wash region. Environmental Resources Management
(ERM) was commissioned by the Humber Aggregate Dredging Association
(HADA), a consortium of five dredging companies, to undertake the MAREA
for the Humber and Outer Wash region. The five companies that make up
HADA are:






CEMEX UK Marine Ltd;
Hanson Aggregates Marine Ltd;
Tarmac Marine Dredging Ltd;
Van Oord UK Ltd; and
Westminster Gravels Ltd.

The HADA companies are currently (at the time of writing in 2011 when the
majority of this MAREA was compiled) dredging within existing Production
Licence Areas within the Humber and Outer Wash MAREA study area. They
will also in future be making applications for new Application Areas where
dredging has not previously occurred. In order to ensure that the MAREA
provides an assessment that is as accurate as possible in predicting the
footprint of future impacts, the HADA companies have identified the specific
‘extraction zones’ within the existing Production Licence Areas and the future
Application Areas, which will be dredged over the next 15 years. The
MAREA focuses on these extraction zones. The definitions for these areas
are included in Box 1.1.

Box 1.1

Key MAREA Area Scope Definitions



Current Production Licence Areas (as of 2011): Existing licenced areas that are
permitted for dredging in 2011 at the time when the majority of the MAREA was
compiled. These areas are illustrated to provide context on prior dredging
activity.

Licence Application Areas: New (previously undredged) areas for which an
application will be made.

Future 15 year Extraction Zones: * Areas within Production Licence areas and
Application Areas which are the focus of the MAREA. These are areas within
which dredging will occur over the next 15 years.
* equivalent to the ‘primary impact zone’ as defined by Cefas (Ware et al., 2011).

The study area for the MAREA along with the locations of the current
production licence areas, the application areas, and the future 15 year
extraction zones are presented in Figure 1.1.

ENVIRONMENTAL RESOURCES MANAGEMENT
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1.2

BACKGROUND TO MAREA

HAM 317 Suction Hopper Dredger Steaming on Open Water

A Marine Aggregate Regional Environmental Assessment (MAREA) is a
voluntary exercise, endorsed by the British Marine Aggregates Producers
Association (BMAPA), The Crown Estate (TCO) and the Marine
Management Organisation (formerly Marine and Fisheries Agency). Even
though the MAREA process is non-statutory, guidance has been provided by
the Regulatory Advisors Group (RAG), which includes members of Natural
England, Cefas, JNCC and English Heritage.
The main objectives of a MAREA are to describe the regional baseline
characteristics in an area with several marine aggregate licence areas and to
evaluate the potential cumulative and in-combination effects (see Chapter 3
for definitions) of all the existing and planned future dredging operations.
As part of the consenting process and to meet regulatory requirements,
Environmental Impact Assessments (EIA) will still be carried out for
individual licence applications. However, the MAREA will allow the EIAs to
be considered in a regional context and therefore allow a better
understanding of the interaction with the surrounding environment, other
aggregates licences areas and other sea users.
The first MAREA was completed in 2003 for the East Channel Region.
Since this early study, guidance for MAREA was provided by the RAG (see
Section 2.2). The MAREA approach was further developed during the
production of MAREAs for the Outer Thames Estuary and South Coast
regions (published in draft in 2010). More recently a MAREA for the Anglian
region has also been developed. The Humber and Outer Wash MAREA
(this MAREA) is the fifth MAREA to be developed.

1.3

STRUCTURE OF THIS REPORT

This MAREA report is split into two main parts. The first part presents the
MAREA methodology, followed by the physical, biological and human
baselines, along with a summary of the legislation and policies relevant to
each. The second part presents an assessment of the potential impacts of
dredging within the MAREA study area to each of the physical, biological
and human receptors considered. The final impact assessment chapter
assesses the potential in-combination impacts from dredging and other
anthropogenic influences that are present within the region. A concluding
chapter (Chapter 12) summarises the issues of relevance to particular
licence and application areas.
Unless referenced otherwise, images in this report have been provided by
HADA members.
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2

2.1

MARINE AGGREGATE REGIONAL
ENVIRONMENTAL ASSESSMENT

AIMS AND OBJECTIVES

The aims and objectives of the Marine Aggregate Regional Environmental
Assessment envisaged by the RAG (Cefas et al, 2008) are outlined below,
along with an explanation of how and why the Humber and Outer Wash
MAREA has deviated from the original approach where necessary:
1.

2.

3.

4.

The MAREA will concentrate on assessing key issues of risk to the
marine environment.
The MAREA will provide best use of developer resources and
approach to data collection, evaluation and assessment both now and
into the future in the context of existing and future government policy
(for example Marine Spatial Planning / Ecosystem Approach).
The MAREA will provide an objective, evidence-based assessment of
potential impacts deriving from different development scenarios of the
aggregate extraction industry. This can be based on industry
projections and will provide realistic scenarios covering the full range
(maximum and minimum) of dredging options within licence areas and
summed across the MAREA region. The assessment will also be in
relation to impacts caused by other human activities and natural
variability.

Following the same approach taken in the Thames, South Coast and
East Anglian MAREAs it was decided that the Humber MAREA should
assess impacts based on a maximum regional tonnage extraction
scenario that is proposed to be dredged from within the MAREA area
by HADA members over a defined 15 year period from approximately
2015 to 2030. This figure is the sum of all the proposed maximum
construction aggregate extraction rates for the individual companies’
licence applications and renewals within this period. For this
extraction scenario to be realised, all companies would have to dredge
at their full offtake rates simultaneously, which is unlikely. This
approach is therefore precautionary as any impacts identified will be
assessed against a level of extraction at the upper limit of that which
will realistically occur. A potential impact that is assessed as being not
significant when the maximum possible tonnage is considered can be
concluded with confidence that there will be no significant impact in
reality. Any impacts of significance might require either regional or
site specific mitigation, depending on the issue in question. It was not
possible to look at a ‘realistic’ scenario as a starting point, as present
day offtake levels are not considered representative of what future
levels might be, which will primarily be driven by market demand.

ENVIRONMENTAL RESOURCES MANAGEMENT

The MAREA will provide objective, evidence-based assessments of
the distribution and importance of regional resources (living and nonliving) and the potential impacts from the proposed activities on these
resources at a regional level. The MAREA report will act as a
reference source for this information and will be based on desk-based
assessments using all relevant existing information with important
gaps filled by targeted cross-disciplinary desk studies and field work
as necessary.

interpretation. Non-standard or ad-hoc approaches may dramatically
reduce the effectiveness of the MAREA and have knock-on
consequences to the efficiency of the advisory process.

A standardised approach to both the Thames MAREA and South
Coast MAREA has been developed and this Humber MAREA has
followed the same general approach.
11.

5.

6.

7.

The MAREA will aim to provide a context and basis for site-specific
EIAs within the relevant area and to identify site-specific issues that
individual EIAs may need to focus on more specifically.
The MAREA will aim to provide a robust assessment of cumulative
and in-combination impacts at the regional scale and thus will be able
to contribute towards assessments of the magnitude and scale of such
impacts at specific licence areas.

All data generated from the MAREA will be placed in the public
domain subject to the licence at the time of publication.

All reports and metadata generated from the MAREA will be placed in
the public domain; however, the raw data will remain the property of
HADA and, in the case of the benthic data, The Crown Estate.
“Sand Harrier” Landing Marine Aggregates at Sunset

Updated reassessments will be provided as part of the ongoing
MAREA process where new evidence or approaches are developed
with the potential to offer an improved assessment.

During the course of compiling this assessment the baselines have
been updated with new information where appropriate. However we
have not become aware of any new assessment approaches that
could be integrated into the MAREA. However there may be other
documents published in the future as part of a regional monitoring
programme that fulfil this requirement.
8.

If the MAREA highlights issues of concern at specific licence
application areas, data collected during the MAREA for the purpose of
understanding potential regional impacts from site renewals and new
applications may need to be supplemented by more targeted data
collection programmes at the EIA stage.

9.

The MAREA will make recommendations for monitoring to be
addressed at the MAREA or individual EIA level and for R&D to
address gaps in knowledge, understanding or assessment tools.

The MAREA makes recommendations for future studies to be carried
out at the individual EIA stage and recommends that HADA
companies continue to work together to develop a regional approach
to managing dredging activity, including monitoring where possible.
10.

All assessments of resources, activities and impacts need to be
conducted in a standardised manner to ensure that outcomes are
directly comparable within and across regions. Standardised
approaches need to be developed for every aspect of the assessment
process from survey design (including co-ordination of survey
missions) and data collection to data analysis, presentation, and
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2.2

LEGISLATIVE CONTEXT AND REGULATORY GUIDANCE

2.2.1

UK Licensing Procedure for Marine Aggregate Extraction

Marine and Coastal Access Act
The Marine and Coastal Access Act (2009) (MCA Act) makes provisions in
terms of marine functions and activities. The MCA Act identifies the
requirement for a national Marine Policy Statement (MPS) and area specific
Marine Plans. These provide a policy context within which applications for
Marine Licences may be considered.
Marine plans translate the MPS into detailed policy and guidance for
particular areas. Each plan will be used to identify activities, resources and
impacts within its areas with the aim of sustainable harmonisation of these
activities together with their social and economic impacts and returns (both
positive and negative). The Department for Environment, Food and Rural
Affairs (Defra) has agreed 11 marine plan areas with the aim of completing
marine plans by 2021. The Humber and Outer Wash region falls across two
spatial plan areas: ‘Area 3, East Inshore’ and ‘Area 4, East Offshore’ the first
areas in which marine plans are being developed. Marine planning in these
two areas began in April 2011 and will take a two-year period, the current
schedule proposing for the final plan to be published in spring 2013.
The MCA Act establishes the MMO and outlines its functions and
responsibilities. Statutory control of marine aggregate dredging in England
is now exercised through Marine Licences, administered by the MMO in
accordance with the Marine Policy Statement and relevant area specific
Marine Plans, unless material considerations indicate otherwise.
In addition the Act introduces a new mechanism for the designation of
Marine Conservation Zones (MCZs) which, together with European Marine
Sites, will create a network of Marine Protected Areas. For further
information on MCZs see Section 5.6.4.
Previously EIAs were completed in accordance with the Environmental
Impact Assessment and Natural Habitats (Extraction of Minerals by Marine
Dredging) (England and Northern Ireland) Regulations 2007. In order to
reduce the separation of marine aggregate dredging from other marine
works that are also be consented through the MCA Act, a revision has been
undertaken: the Marine Works (Environmental Impact Assessment)
(Amendment) Regulations 2011 (the 2011 Regulations), which came into
force on 6th April 2011. Aggregate dredging EIAs are therefore now
required under the 2011 Regulations, which transpose into UK law the
relevant requirements of the European Community (EC) EIA Directive
(Council Directive 85/337/EEC on the assessment of the effects of certain

public and private projects on the environment, as amended by Directives
97/11/EEC and 2003/35/EEC).
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Where relevant, a Habitats Regulations Assessment (HRA) is also required
under the Conservation of Habitats and Species Regulations, 2010 (the
2010 Regulations), which transpose the EC Habitats Directive (Council

Directive 92/43/EEC on the Conservation of natural habitats and of wild
fauna and flora) in relation to the assessment of the effects of marine mineral
extraction by dredging.
Procedures for marine aggregate extraction licence applications have been
developed in accordance with the EIA Regulations; the guidance relates to
the regulation by the Secretary of State for Environment, Food and Rural
Affairs of marine minerals extraction in English and Northern Ireland waters
(and some outer-marine areas around Scotland and Wales), and is
administered by the MMO. The Office of the Deputy Prime Minister (ODPM,
now the Department for Communities and Local Government, CLG) also
published guidance (ODPM, 2002) on the procedural steps to be taken when
preparing an Environmental Statement in accordance with the Environmental

Impact Assessment and Natural Habitats (Extraction of Minerals by Marine
Dredging) (England and Northern Ireland) Regulations 2007.
The development of a MAREA is not a statutory requirement, nor directly
linked to EIA Regulations. However, a prime objective of the MAREA
process is that the assessment package provides a useful source of
information to be drawn on when developing EIAs for licence applications
within the MAREA study area. It does so in the following ways.


The MAREA presents baseline information in the regional context that
can be drawn on when developing EIAs within this region.



The MAREA helps to scope in and scope out which potential impacts are
likely to be significant or not, thereby helping to inform the scoping
process for future site specific EIAs.



The MAREA helps to highlight any key issues that may be more
applicable to specific licence areas.



The MAREA provides an assessment of cumulative and in-combination
impacts, based on data agreed by all operators in the study area that
can be drawn on in future EIAs.

2.2.2

Committee and English Heritage. They are routinely tasked with providing
scientific and technical advice to Government regulators on the matter of
industry applications to extract marine minerals.
The guidance takes account of nature conservation, the marine and historic
environment interests and provides a suggested approach for each area in
turn. In terms of nature conservation, the key issue is an initial identification
of the extent (or lack of) and distribution of habitats and species of
conservation importance within the MAREA area, taking particular account of
those likely to be impacted by marine mineral extraction. All aspects of the
marine environment should be considered in a multidisciplinary way,
including fish and fisheries resources, benthic ecology and coastal/physical
processes. Consideration of the historic environment should include a
comprehensive review of resources in the region including palaeoenvironmental (e.g. prehistoric and geomorphological) features and records
of wrecks, aircraft and other features.
In addition other sectors such as navigation and recreation need to be
considered, and RAG recommends engagement with all relevant regulatory
authorities and stakeholders, through detailed scoping and consultation.

Aggregate Dredger Hopper Full of Sand and Gravel

Specific Regulatory Guidance for MAREA

Whilst there are no statutory procedures for Regional Environmental
Assessments, guidance and recommendations on a framework for Regional
Environmental Assessments (REA) for the Marine Minerals sector have
been produced by the Regulatory Advisors Group (RAG) with input from the
marine aggregate industry and its consultants engaged in undertaking
MAREAs. Contributions from targeted stakeholder engagement have also
been used in developing the guidance and recommendations. Members of
RAG include Cefas, Natural England, the Joint Nature Conservation
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2.3

OVERVIEW OF THE MAREA PROCESS

2.3.2

2.3.1

Introduction

The MAREA scoping process commenced in spring 2009. The first stage
was to conduct an initial literature review to provide a brief overview of the
Humber and Outer Wash region, within which the HADA licence areas lie,
and to identify existing information sources that could inform the MAREA.
The information gathered during the literature review was then incorporated
into a Scoping Pack, comprising a series of 14 double sided topic-based
information sheets and a proposed list of consultees.

Figure 2.1 outlines the key stages of this MAREA process, which is
described in detail in the following sections.

Figure 2.1

Key Stages of the MAREA Process

Scoping

The scoping packs were sent out in June 2009 to 74 consultees representing
68 different organisations. All consultees were invited to attend a scoping
workshop at Lincoln Cathedral Centre on Monday 20th July 2009. Feedback
was received from 34 consultees representing 28 of the organisations or
groups consulted (see Box 2.1).
The outputs of the scoping consultation were used to update the baseline
information presented in the MAREA scoping report, and in particular to
develop the terms of reference for the full MAREA. The final scoping report
was published in April 2010 (Appendix B). As part of the scoping exercise,
HR Wallingford (2010) assessed effects on physical processes of the
furthest offshore current and proposed licence areas in the Humber region.
This wave modelling exercise intended to investigate whether dredging in
offshore areas 492, 408, 483, 484, 490 and 491 would lead to wave effects
which interacted with the more inshore current and proposed areas. The
results clearly showed no interactions, due in part to the distances offshore
and also the distances between the various licence areas, such that these
far offshore areas were excluded from the MAREA and the study area
offshore limit was drawn just offshore from area 441/3 (Figure 1.1).














Maritime and Coastguard Agency;
Natural England;
Norfolk Coast AONB;
North East Lincolnshire Council;
North Eastern Sea Fisheries Committee;
North Norfolk District Council;
Residents of East Riding of Yorkshire;
Royal Society for Protection of Birds;
Trinity House;
University of East Anglia;
University of Hull; and
Yorkshire Wildlife Trust.

2.3.3

Consultation

Stakeholder consultation has occurred throughout the MAREA process. A
list of consultees relevant to the Humber and Outer Wash study area was
developed in consultation with RAG and included wide ranges of user and
interest groups in the Humber region (see Appendix B). Consultation has
involved meetings, data gathering exercises, workshops, and the RAG has
reviewed draft sections of this report as they have become available, with
comments having been taken on board in this final report. Chapters 4, 5 and
6 detail the consultation process in relation to the physical, biological and
human environment respectively.

2.3.4

Baseline Data Gathering

Overview
Box 2.1
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Organisations and Groups that Provided Responses during the
Scoping Study

ABP Humber;
Centre for Environment, Fisheries and Aquaculture Science (Cefas);
Chamber of Shipping;
The Crown Estate;
Department for Energy and Climate Change;
East Riding of Yorkshire Council;
English Heritage;
Environment Agency;
Greater Wash Fishermen's Association;
Holderness Fishermen’s representative;
Hydrographic Office;
International Dolphin Watch;
Joint Nature Conservation Committee;
Marine Management Organisation (formerly Marine and Fisheries
Agency);
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Collating existing and relevant desk top information is a key component of
the MAREA process. RAG indicates that:

“…initially the REA will provide an objective characterisation of a
region based on a desk-based assessment using all relevant existing
information.” (RAG, 2008)
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The approach to baseline data gathering for individual topic areas is
described within the relevant parts of Chapters 4, 5 and 6. These sections
identify legislation and guidance documents that influenced the scope of the
baseline description, the information sources that were used and
consultation that was undertaken to inform or verify the information that had
been collated.
Many of the data sources used for the MAREA are unique to individual topic
areas and are therefore not repeated here; however, there a number of core
information sources that provided significant amounts of data to inform more
than one topic area. These information sources and the role they played in
the MAREA are described below:



Environmental Statements (ESs) and Technical Reports for Round 1 and
2 Offshore Wind Farms. Environmental Impact Assessments (EIAs)
have been undertaken for nine separate offshore windfarm projects in
the Humber region. The resultant ESs and their annexes contain a
significant amount of baseline data that can inform the MAREA baseline.
Specific examples include marine mammal and fish ecology surveys that
have informed the marine mammal and fish ecology baseline chapters
respectively and benthic species data that informed the benthic ecology
chapter. In addition, the ESs provided vital information on the predicted
extent of impacts from these developments that was used to inform the
in-combination impact assessment.



Other Marine Aggregate Levy Sustainability Fund (MALSF) Reports .
The Marine Aggregate Levy was introduced by the Government in 2002
as a tax on the sales of all primary aggregates in the UK. A proportion of
the revenue thus generated was invested for research into the
environmental effects of marine aggregate dredging, leading to the
creation of the MALSF. This research was administered by Defra and,
for archaeological and heritage related work, by English Heritage. The
research had the broad aim of helping to develop present scientific
understanding in order to improve marine aggregate extraction planning,
assessment and management. This assessment has drawn on the
findings from studies conducted under the MALSF between 2002 and
March 31 2011 when the fund ceased operating. Key topics that have
drawn on evidence based research under the MALSF to inform the
MAREA have included the assessment of physical effects, impacts to
benthic ecology and ornithology, and underwater noise. Box 2.2
contains a summary of the MALSF reports that have been drawn on in
this MAREA.
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MALSF Reports Referenced




Physical Effects of Dredging




Humber Regional Environment Characterisation (REC). This study was
funded by the Marine Aggregate Levy Sustainability Fund (MALSF) and
English Heritage and was published in March 2011. It provides
information on the geological, archaeological and biological
characteristics of the study area, including the results of broadscale
characterisation surveys.



Box 2.2

Tillin, H. M., Houghton, A. J., Saunders, J. E. & Hull, S. C. (2011). Direct
and Indirect Impacts of Marine Aggregate Dredging. Marine ALSF Science
Monograph Series No. 1. MEPF 10/P144. (Edited by R. C. Newell & J.
Measures). 41pp. ISBN: 978 0 907545 43 9.
Hill, J. M., Marzialetti, S. & Pearce, B. (2011). Recovery of Seabed
Resources Following Marine Aggregate Extraction. Marine ALSF Science
Monograph Series No. 2. MEPF 10/P148. (Edited by R. C. Newell & J.
Measures). 44pp. ISBN: 978 0 907545 45 3.

Benthic Ecology






o
o
o
o

Redefining biotopes at a regional scale and development of a new MNCR
biotope decision support tool FINAL REPORT MEPF Ref No: MEPF
09/P93
Impacts of Marine Aggregate Extraction on Adjacent Sabellaria spinulosa
aggregations and Other Benthic Fauna Final Report MEPF Ref No: MEPF
08/P39
Assessment of the Rehabilitation of the Seabed Following Marine
Aggregate Dredging. Part I & Part II MEPF 04/00b
The monograph series:
MEPF 10/P144 - Direct and Indirect Impacts of Marine Aggregate
Dredging
MEPF 10/P148 - Recovery of Seabed Resources following Marine
Aggregate Extraction
MEPF 10/P149 - Biogenic Reefs and the Marine Aggregate Industry
MEPF 10/P151 - Geogenic Reefs and the Marine Aggregate Industry






Bournemouth University, 2008, Refining Areas of Maritime
Archaeological Potential for Shipwrecks-AMAP 1, ALSF Report.
University of Southampton, 2011, AMAP2-Characterising the Potential
for Wrecks, ALSF Report.
Wessex Archaeology, 2008. Aircraft Crash Sites at Sea: A Scoping
Study. Archaeological Desk-based Assessment, unpublished report
66641.02
Wessex Archaeology, 2003, England’s Shipping: Year 1 Report,
unpublished report 51552.02
MoLAS, 2009, England’s Historic Seascapes: Withernsea to Skegness Pilot
Study

The quality and format of historical data were also checked as part of the
data collation process and provisions made in instances where data may be
out of date (for example benthic data >5 years old).
Once the data had been received, a key task was to synthesise and process
them to provide a suitable description and basis for interpretation of each
receptor at a regional scale. For some receptors or receptor groups this was
a relatively straightforward task that involved mapping the data within a
Geographical Information System (GIS) and interpreting the results (e.g.
ornithology). For other receptors, especially where there was an abundance
of data of different quality and age (e.g. benthic ecology), this was a more
complex task.
GIS was used to combine data and graphics to allow spatial analyses as an
efficient means of summarising and comparing datasets to support
assessment decisions. Using location as the common factor between
datasets was important in ensuring consistency between different data sets
and between topics. The distributions of physical, ecological and
socioeconomic resources were mapped using ESRI software (ArcGIS 10).

Underwater Noise

Approach to Field Data Collection for Benthic Ecology



It was concluded that the existing data that were reviewed during the
baseline gathering stage provided sufficient information for regional
characterisation of the Humber area. However an additional ‘infill’ benthic
ecology survey was also designed by ERM, which was ratified by RAG, and
undertaken by Precision Marine Survey Limited and data analysis conducted
by UnicoMarine. The aim of this infill survey was to further enhance the
knowledge of the area but also to provide sufficient spatial coverage of the
marine aggregate licence areas in order to inform future EIAs with the
intention to negate the need for characterisation surveys at the site specific
EIA stage.

S P Robinson, P D Theobald, G Hayman, L S Wang, P A Lepper, V
Humphrey, S Mumford. (February 2011). Measurement of underwater
noise arising from marine aggregate dredging operations Final Report,
MEPF Ref No: MEP F 09/P108

Ornithology


Cook, A.S.C.P. & Burton, N.H.K. (August 2010). A review of the potential
impacts of marine aggregate extraction on seabirds, MEPF Ref No: MEPF
09/P130

Archaeology


Bournemouth University, 2007, Enhancing our Understanding of the
Marine Historic Environment: Navigational Hazards Project, unpublished
report.
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Specialist Desk Studies



A number of specialist desk studies were undertaken to contribute to the
baseline of the MAREA:
1. Anatec UK Ltd. An overview of shipping activity, densities, navigational
features and other marine activities taking place in the area, and an
estimation of baseline navigational risk levels.



Anatec UK Ltd. Prediction of impacts related to vessel presence and
navigational risk in the MAREA area as a result of the proposed
dredging scenario.
ABPmer Ltd. Physical Processes Study: Assessment of Dredging
Effects:
o

2. Wessex Archaeology Ltd. An analysis of the known and potential
archaeological resource (prehistoric, maritime and aviation
archaeology).

o

3. ABPmer Ltd. A partly desk-based and partly field-based study providing
an overview of: the geological history, geological processes and the
geological features within the study area; the present day bathymetry,
seabed sediments and main morphological features; the present day
hydrodynamic regime and regional sediment transport; and a detailed
characterisation of the coast, including coastal defence and coastal
processes within the study region.

o

2.3.5

Predicting the Effects of Dredging

Thirteen aspects or effects of the dredging process have been identified as
having the potential to impact physical, human and biological receptors in
the Humber and Outer Wash MAREA study area:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

presence of the vessel;
removal of sediment;
fine sediment plume/elevated turbidity;
sand deposition;
changes to sediment particle size;
changes to wave heights;
changes to tidal currents;
changes to sediment transport rates;
underwater noise;
loss of access;
change to benthic community composition;
change to distribution of fish; and
changes to seabed features

These aspects of dredging lead to changes to the baseline environment that
can be modelled or semi-quantitatively described to inform the assessment
(1)

of potential impacts at the regional scale . A number of specialist studies
were therefore undertaken as part of the MAREA to quantify these changes
and the results are presented in the following reports.

o



Development of an appropriate representation of the pre and post
dredging bathymetry;
Assessment of changes to waves and tidal flows in response to
past and future dredging;
Assessment of changes to sediment transport as a result of
changes to waves and tidal flows; and
Assessment of changes to wave and current induced shear stress.

ABPmer Ltd. Physical Processes Study: Assessment of Sediment
Plumes:
o
o
o

Changes to, and spatial extent of, turbidity caused by sediment
plumes;
Prediction of sedimentation from the initial plume; and
Prediction of plume and sedimentation after reworking over one
spring-neap tidal cycle.

The key objectives of these studies were to quantify to the extent possible,
the magnitude of aggregate extraction-induced changes, to be able to
distinguish such change from natural change and to be able to assess the
significance of such changes over time. The methodology and results of
each of these studies are described in Chapter 7.

2.3.6

Cumulative and In-Combination Impact Assessment

The MAREA terminology and the overall approach that are described within
Chapter 3 were initially developed jointly by two specialist consultancies with
the intention that they can be applied consistently to all present and future
MAREAs within UK waters (during development of the Thames and South
Coast MAREAs). The definitions for terms used within the impact
assessment methodology were reviewed by the RAG in November 2009 and
the final definitions incorporate the comments and suggestions that were
made. The impact assessment approach has been developed to meet the
specific objectives of a Marine Aggregate Regional Environmental
Assessment, but applies standard EIA practice where applicable.












presence of the vessel (including areas of high and elevated navigational
risk);
depths of seabed lowering (i.e. changes in bathymetry);
extent of suspended sediment plume;
areas of suspended sediment deposition;
areas where a change in seabed sediment particle size may occur;
changes to wave heights;
changes to tidal currents;
changes to sediment transport rates;
underwater noise; and
loss of access.

Once the effects and sensitivities had been overlaid, an assessment of the
cumulative impact on each sensitive regional receptor was undertaken. This
used the methodology described in Chapter 3. The effect of uncertainty on
the assessment findings is described for each receptor, taking into account
inherent conservatisms in elements of the assessment approach. An
indication of which licence areas will need to consider a particular effect on a
receptor in more detail within the individual EIAs is also provided.
GIS is integral to this part of the MAREA process by enabling datasets to be
overlain and combined to identify areas where cumulative impacts will occur.
The output of this part of assessment is a series of overlay maps highlighting
cumulative impact areas throughout Chapters 8 - 10.
The in-combination impact assessment focuses on identifying how the
predicted effects of dredging could interact with effects from other
developments at the regional scale. The in-combination assessment uses
spatial data to locate other developments within the Humber and Outer
Wash region and uses conclusions of scientific studies and professional
experience to identify potential in-combination interactions. Such
interactions could be region-wide (e.g. an in-combination impact on coastal
processes or the spawning success of a sensitive fish species) or specific to
one aggregate licence area and one other project.
These approaches to the assessment are set out in the following chapters
making up the MAREA for the Humber and Outer Wash region. Conclusions
and recommendations are drawn together in Chapter 12.

The assessment can be summarised as overlaying the extent of sensitive
receptors within the Humber and Outer Wash region with the extent of the
key physical effects which result from dredging. The key effects that were
mapped, or semi-quantitatively discussed, are summarised below:

(1) Fish ecology, benthic ecology and seabed features are examples of potential receptors that may be
impacted by the first 10 effects. These three effects are not modelled in their own right, but are discussed in
the impact assessments for these receptors which are presented in Chapters 8 and 9.
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3

METHODOLOGY FOR ASSESSMENT OF
CUMULATIVE AND IN-COMBINATION
IMPACTS

3.1

INTRODUCTION

This chapter describes the process for identifying potential cumulative and
in-combination impacts that could occur as a result of dredging in the
Humber and Outer Wash MAREA study area and the methodology that has
been used to assess the significance of these impacts. As described in
Chapter 2 this methodology is a standard approach that has been applied
consistently to all MAREAs.
The first stage of the impact assessment involved identifying the potential
impacts of dredging. The magnitude of each effect of dredging that has the
potential to influence regional receptors was then predicted. The values and
sensitivities were then determined for the key receptors (i.e. receptors
important at the regional scale) in the region that could be affected by
dredging operations, either directly or as a consequence of impacts to other
receptor groups. The next stage used GIS to assess the extent of
interaction, i.e. the extent to which receptors occur within the zone of
influence of each effect. Finally the significance of each of the likely impacts
was evaluated in the context of the MAREA objectives.
It should be noted that the MAREA does not always fully consider the role of
mitigation in determining overall significance of regional impacts. So while
the practice of normal standards of safe seamanship and maritime
navigation are basic assumptions in regard to assessing regional navigation
risks, impacts to archaeology for example are determined later at the
individual licence application stage as a result of pre-dredge investigations
and setting agreed exclusion zones.

 Section 3.4: Predicting Effect Magnitude
 Section 3.5: Determining Receptor Value and Sensitivity
 Section 3.6: Identifying Degrees of Regional Interactions between Effects
and Receptors
 Section 3.7: Evaluating Impact Significance
 Section 3.8: Cumulative and In-combination Assessment

MAREA. It is important to note that cumulative and in-combination impacts
are the primary focus of the MAREA, but other potential impacts arising from
individual licence areas are highlighted for consideration in site-specific
impact studies. It should also be noted that these definitions do not directly
correlate with the concepts of cumulative and in-combination impacts
(1)
introduced in the European Community (EC) EIA Directive and the EC
(2)
Habitats Directive respectively.

3.2

Box 3.1

DEFINITIONS OF IMPACTS

For the purposes of a MAREA an ‘impact’ is considered to be a change
(which can be positive or negative) in the existing baseline for a given
receptor that occurs as a consequence of an activity associated with
dredging in the MAREA study area. The impact may be significant through
its own unique presence or through addition to other impacts.
The MAREA considers all impacts that are directly attributable to dredging in
the Humber and Outer Wash region, and which are within the operating
companies’ ability to influence. This includes vessel movements, the act of
dredging itself and screening operations. Impacts may arise as a direct
consequence of a particular aspect of dredging (e.g. mortality of benthos due
to substrate removal, or increased turbidity due to the overflow and
screening processes). Equally, impacts may follow on as a consequence of
another impact, sometimes as part of a chain of events (e.g. impacts to the
livelihoods of fishermen due to displacement of target fish species by
elevated turbidity or noise). These impacts may be experienced at a point in
space or time that is removed from dredging activity itself. The terminology
used to describe impacts within the MAREA is presented below and a note
on how this terminology differs from standard EIA terminology is provided in
Box 3.1.

The remainder of this chapter is structured as follows:
 Section 3.2: Definitions of Impacts
 Section 3.3: Identifying Potential Impacts of Dredging
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It is recognised that standard impact assessment terminology for individual
projects frequently uses a number of other terms, such as:






Primary impacts;
Secondary (and higher order) impacts;
Direct impacts;
Indirect impacts; and
Induced impacts

One of the main reasons for defining these impact types is to identify the
most appropriate and effective stage in an impact chain to introduce
mitigation. However, there is some debate about the precise definitions of
these terms and variability in how they are applied. Since a MAREA does not
include mitigation, the distinctions between these terms are not relevant to
the purpose of this assessment.

3.3

IDENTIFYING POTENTIAL IMPACTS OF DREDGING

The following terms are used to describe different types of impact that are
considered by the MAREA:

The following effects of dredging have been identified as potentially
generating impacts that will require assessment as part of the MAREA:

Negative Impact:

Impact results in an adverse change from the
baseline conditions.

Positive Impact:

Impact results in an improvement to the baseline
conditions.

Cumulative Impact:

Impacts that arise from multiple marine aggregate
extraction activities within a region.*

In-Combination
Impact:

The total impacts of all anthropogenic activities
within the same region in the context of natural
variability or trends. *













Where appropriate the evidence base, including the results of monitoring
past effects of dredging, has been considered.
It is important to note that although some of the information included within
the MAREA impact assessment chapters will be directly relevant to the EIAs,
the assessment of impact significance assessment applies specifically to
impacts at the regional scale. An impact that has a low significance at the
MAREA level may have a different level of significance for individual licence
areas at the EIA stage.

Differences between MAREA and EIA Impact Definition
Terminology

* The definitions of cumulative and in-combination impacts are based on the
terms that were agreed at a RAG workshop held for the Outer Thames
Estuary MAREA in September 2007. The same terms are used in this

3-1

presence of the vessel
removal of sediment
fine sediment plume/elevated turbidity
sand deposition
changes to sediment particle size
changes to wave heights
changes to tidal currents
changes to sediment transport rates
underwater noise
loss of access
change to benthic community composition

(1) Council Directive 85/337/EEC on the assessment of the effects of certain public and private projects on the
environment, as amended by Directives 97/11/EEC and 2003/35/EEC
(2) Council Directive 92/43/EEC on the Conservation of natural habitats and of wild fauna and flora

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

 change to distribution of fish
 changes to seabed features
For each receptor group, the impact assessment process involved identifying
which of these effects of dredging has the theoretical potential to affect each

regulators). In this MAREA the term ‘Future 15 year Extraction Zone’ is used
to refer to this spatial extent.
Local
Effects that extend beyond the immediate footprint of dredging, but which do
not affect the receptor at the regional scale.

(1)

of the receptors or ‘receptor groups’ that have been identified in the
baseline section. An interaction screening exercise was then undertaken to
identify which of the physical effects of dredging have the potential to interact
with each of the receptor groups. This was facilitated by GIS mapping
whereby each of the potential impacts listed above, as far as possible, was
represented as a zone of effect on maps of the MAREA study area. The
approach taken to representing each effect is discussed in more detail in
Chapter 7 of this report. Where no possible interaction was identified this
effect was scoped out of further assessment for that receptor. The outcome
of the screening exercise was presented in matrix form for each receptor
group.

3.4

PREDICTING EFFECT MAGNITUDE

As outlined in Chapter 2, a number of technical studies were undertaken to
establish the potential effects that each aspect of dredging could have at the
regional scale, in terms of the degree and spatial extent of elevation above
baseline conditions. These studies are described fully in Chapter 7 of this
report. For the purpose of the cumulative impact assessment, the predicted
effects from these studies are assessed in terms of four variables: extent,
duration, frequency and elevation above baseline; the variables are
quantified to the degree practicable. These variables collectively determine
an effect’s magnitude. Awarding a value to variables can be subjective in
that the extent of change is difficult to define. Expert judgement and prior
experience of the MAREA team was applied to ensure a reasonable degree
of consensus on the value placed on an impact variable.
The categories for each of the four variables and explanations of each value
are provided in Boxes 3.2 to 3.5.

Box 3.2

Extent of Effect

Site-Specific
Effects that occur within those parts of the licence area where dredging will
occur (the ‘future 15 year extraction zone’) in this MAREA.
This category includes the effects associated with the passage of the
draghead over the seabed including sediment removal. In marine aggregate
EIA this area is often referred to as the Active Dredge Zone (ADZ - typically
defined by EMS data) or Primary Impact Zone (PIZ - often used by

This category is likely to include those effects that are usually described as
being within the Secondary Impact Zone (SIZ i.e. the zone where impacts
resulting from the settlement of fine sediment occur) as well as other effects
such as underwater noise, changes to tidal flows etc.
Sub-regional
Effects are confined to an area associated with a group of Current
Production Licence Areas or Licence Application Areas that are distinct from
any other licence areas within the MAREA study area.
This category may not be appropriate to all MAREA studies and only applies
if a group of licence areas can be assessed in isolation to other licence areas
within the region. Effects include sub-regional sediment transport pathways,
changes to a single coastal cell or any changes to sub-regional populations
of marine species.
Regional
Effects that cover much or all of the MAREA study area but which do not
extend outside it.
This category includes any effects on regional sediment transport pathways,
the coastline (more than one coastal cell), or any changes to regional
populations of marine species (e.g. changes in distribution due to noise).

Box 3.3

Duration of Effect

Temporary
Effects only occur during active dredging, are one off or last only a few days
or hours after cessation of dredging.

Box 3.4

Frequency of Effect

Routine
Effect occurs during all normal dredging operations (95-100%).
Intermittent
Effect occurs regularly but not all the time during dredging operations (2595%).
Occasional
Effect only occurs during a small proportion (<25%) of routine dredging
operations.
Rarely
Effect only occurs very rarely as an unplanned event during dredging
operations (e.g. emergency load dumping, oil spills).

Box 3.5

Elevation above Baseline

Change relative to baseline is essentially the extent to which a physical
parameter is changed from its existing characteristics (e.g. turbidity, wave
heights or tidal current) or the extent to which a newly introduced factor
changes the existing baseline (e.g. additional vessel movements or noise).

The overall magnitude of the effect was then determined by considering a
combination of elevation above baseline plus extent, duration and frequency
and applying professional judgment / past experience.
Figure 3.1 shows how the components of magnitude were each considered
along a continuum and their individual contributions used to inform the
overall prediction of effect magnitude. A table summarising the magnitudes
of each effect considered in this MAREA can be referred to in Chapter 7 of
this report.

Short-term
Effects are no longer observed after up to 1 year following cessation of
dredging.
Medium- term
Effects that last between 1 and 10 years following cessation of dredging.
Long-term
Effects that persist for >10 years following cessation of dredging.

(1) Groups of receptors with similar sensitivities and distributions can be considered together within the impact
assessment (see Section 3.5).
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Figure 3.1

Components of Magnitude


LARGE MAGNITUDE

SMALL MAGNITUDE

Local

Sub
Regional

Regional

Duration
Temporary

Short
Term

Medium
Term

Occasional

3.5

Intermittent

Medium



High

The assessment of value considers whether the receptor is rare, protected or
threatened and in the case of biological receptors also considers whether the
receptor provides an important ecosystem service (e.g. keystone species or
important habitats). For socio-economic receptors the consideration of value
includes economic, cultural and amenity value. The value categories are
receptor-specific and consequently the value of individual receptors has
been considered within the physical, biological and human baseline sections
of the MAREA.
The sensitivity of each receptor that could potentially be affected by the
effects of dredging activities was also assessed. Such an assessment may,
to some extent, be regarded as subjective; however, expert judgement and
stakeholder consultation ensures a reasonable degree of consensus on the
intrinsic sensitivity of a receptor. The sensitivity of each receptor was
to the extent that they are applicable

(1) For clarity it should be noted that vulnerability (to impact) is another term often used to characterise a
receptor. Vulnerability has not been specifically included as a criterion but elements of it are considered
within the definitions for adaptability, tolerance and recoverability. Vulnerability is also a consideration used
by statutory and other bodies in determining the need and degree of protection of habitats and individual
species.
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HIGH VALUE/SENSITIVITY
VALUE

Low

High

SENSITIVITY
Tolerance
High- Not adversely
affected by this effect of
dredging

Adaptability: the ability of the receptor to avoid adverse impacts that
would otherwise arise from a particular effect of dredging:

Low
Medium

The value and the sensitivity of the receptor in question were further factors
considered as part of evaluating the significance of impacts at the regional
scale.

(1)

Receptor unable to tolerate effect resulting in permanent
change in its abundance or quality.
Receptor has some ability to tolerate this effect but a detectable
change at the regional scale (e.g. a change in distribution) will
occur.
Receptor unaffected or positively affected.

High



Low

Receptor unable to recover resulting in permanent or long term
change (>10 years). NB For biological receptors this

encompasses MarLIN categories ‘None’, ‘Very Low’ and ‘Low’
Medium

High

High- Can avoid this
effect of dredging

Receptor unable to avoid effect.
Receptor has some ability to avoid the most negative
consequences of this effect or can partially adapt to it (e.g. by
moving to other suitable areas).
Receptor can completely avoid or adapt to this effect with no
detectable changes at the regional scale.

Recoverability: a measure of a receptor’s ability to return to a state close
to that which existed before the effect caused a change:

Receptor recovers to an acceptable status over the short term
to medium term (1-10 years). NB For biological receptors this

encompasses MarLIN categories ‘Medium’ and ‘High’
Receptor recovers fully within 1 year (NB For biological
receptors this encompasses MarLIN categories ‘Very High’ and
‘Immediate’)

Overall sensitivity was then determined by considering a combination of
adaptability, tolerance and recoverability, and applying professional
judgment / past experience.
It is important to note that the above approach to assessing sensitivity is not
appropriate in all circumstances. This is particularly the case for aspects of
the human environment such as marine recreation. In such instances the
MAREA expresses sensitivity without an attempt to break it down by the
above attributes. Where this has been done the reasons for doing so are
clearly stated.
The value of each receptor group together with its sensitivity was then been
used to inform the impact assessment. Figure 3.2 shows how the
components described above each contribute to the overall assessment of
value and sensitivity.

3-3

Low- Completely
destroyed by this effect
of dredging
Adaptability

Routine

DETERMINING RECEPTOR VALUE AND SENSITIVITY

assessed according to three criteria
to the receptor in question:

Receptor Value and Sensitivity

Long Term

Elevation above Baseline
Low

Medium

High

Frequency
Rare

Figure 3.2

LOW VALUE/SENSITIVITY

Low

Extent
Site Specific

Tolerance: the extent to which the receptor (at a regional scale) is
adversely affected by a particular effect of dredging:

Low- Cannot avoid this
effect of dredging
Recoverability

High- No recovery needed
or will recover fully within
1 year

3.6

Low- Recovery not
possible within 10 years

IDENTIFYING DEGREES OF REGIONAL INTERACTIONS BETWEEN
EFFECTS AND RECEPTORS

The consideration of ‘degree of interaction’ was determined by a
combination of quantifying the degree of overlap of effect and receptor from
GIS (where applicable) using criteria appropriate for each topic area under
consideration and applying professional judgment. The rationale for
determining the degree of interaction as low, medium or high, is clarified
where appropriate in each topic assessment. For example, for mobile
species the degree of interaction needs to be determined in a different way
to when considering degree of interaction with a particular biotope, or with
the qualifying feature of a designated site.
To establish whether a receptor may be susceptible to impacts from a
particular effect of dredging, the MAREA considers the degree to which the
spatial extent of the impact and the location/distribution of the receptor
overlap. In the majority of instances, for those effects where this was
appropriate, this was achieved by overlaying the receptor layer and the
impact ‘footprint’ layer using GIS software. The ‘degree of interaction’ was
then determined from the proportion of the receptor layer that was
overlapped by the effect layer.
Where no predicted interaction between the effect and the receptor was
found then there is no potential impact.
The second stage of the interaction quantification was only applied to those
receptors and effects that were predicted to interact to any degree. The
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predicted degree of regional interaction (small, medium, large) was taken
forward to the assessment of impact significance, the process for which is
described in Section 3.8. This approach ensured that the assessment
provided for a higher weighting to those receptors within the MAREA study
area that will be exposed to a particular effect of dredging over much of their
range, than to receptors that are only exposed to an impact in a small
proportion of their range.
NB, it is important to note that interpretation and professional judgement was
applied for some effect-receptor combinations. For example the impact will
in most cases vary in terms of magnitude within the overall ‘footprint’ layer
that is included within the GIS, with higher intensity being experienced closer
to the source of the impact. In addition, while some receptor layers
represent actual locations (e.g. ship wrecks, benthic habitats, offshore
infrastructure) the exact distribution of some other receptors is less well
known (e.g. vessel losses or marine mammals which may only be recorded
on the GIS by the coastal location from which they were observed).

 the degree of interaction between the receptor and the effect;
 the magnitude of the effect (in terms of the extent, duration, frequency
and elevation above baseline); and

Impacts that, after assessment, were found to be not
significant in the context of the MAREA objectives.

For the other topics covered in this assessment, impacts have been defined
as either not significant, or of minor, moderate or major significance. Figure
3.3 details the general relationship between the degree of interaction, effect
magnitude and receptor sensitivity based on the descriptions and definitions
provided in the sections above.

Minor
significance

Impacts that warrant the attention of particular stakeholders
but no action is required if impacts can be controlled by
adopting normal good working practice.

Moderate
significance

Regional impacts that should be recognised and addressed
in consultation with particular stakeholders.

Major
significance

Regional impacts that are not environmentally sustainable
and compromise the continuation of extraction activity in the
region.

High

Impact Significance Determination

Value and Sensitivity of Receptor

MAJOR
SIGNIFICANCE

MODERATE
SIGNIFICANCE

NO IMPACT /
MINOR
SIGNIFICANCE
Degree of Interaction
Large

Small

In the absence of certainty it is necessary to adopt a precautionary approach
and consequently the MAREA presents the worst case scenario in terms of
effect footprints and receptor sensitivities. In this way the integrity of the
MAREA is maintained. Data gaps and uncertainties have been clearly
highlighted within the MAREA baseline and impact assessment chapters and
their implications for the assessment of impact significance are clearly
stated. These uncertainties and data gaps will, where possible, be
addressed at the EIA stage.

The individual components of magnitude and sensitivity have been taken
into consideration together with the degree of interaction to identify the
impact significance level for each effect-receptor combination. Table 3.1
defines the impact significance criteria for each level of impact. (1)

3.7

It should be noted that, when determining significance, the status of
compliance in terms of conformity to relevant legislation, guidelines and

EVALUATING IMPACT SIGNIFICANCE

Criteria for the assessment of the significance of impacts stems from the
following key elements:

ENVIRONMENTAL RESOURCES MANAGEMENT

Impact Significance
Not significant

Consideration of Data Gaps and Uncertainty

There are typically a number of uncertainties in the assessment of impacts
for any project, but when undertaking a regional assessment for a number of
different operators in different areas, it is a particular consideration. In the
MAREA there is some degree of uncertainty in the baseline descriptions for
most receptors as, even when regional surveys have been undertaken to
inform the baseline, they cannot provide 100% coverage. In addition, there
are some uncertainties surrounding the dredging proposals for individual
companies, the predicted effect footprints and the sensitivity of receptors to a
given effect.

Overall Significance Criteria for this MAREA

An exception to the above approach is made for the Navigation Impacts
Assessment. This is because the approach to this part of the MAREA
requires a risk-based approach using a ship to ship collision model that
quantifies the likelihood of interactions/encounters.

Low

Box 3.6

Table 3.1

 the value of the receptor and its sensitivity to the effect.

Figure 3.3
Other key considerations throughout all stages of the MAREA impact
assessment are data gaps and uncertainty; the approach to these issues is
described in Box 3.6.

other pertinent environmental standards is also considered. An impact that
exceeds recognised standards or legal limits will clearly be considered
significant.

Magnitude of Effect
Small

Large

(1) These colours have generally been used in all impact assessments with the exception of the shipping and
navigation and archaeology assessments, where slightly different colour rankings have been applied.
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3.8

CUMULATIVE AND IN-COMBINATION ASSESSMENT

The criteria described above were used to determine and define the
significance of the impact that arises from each of the main effects of
dredging on each receptor in turn. Where appropriate, to complete the
cumulative impact assessment, all of the potential impacts to a given
receptor that have the potential to arise from dredging were considered
together. It is important to recognise that this is not simply a case of
summing the impact layers; some impacts may interact synergistically (i.e.
the overall impact is greater than the sum of the individual impacts) while
others act antagonistically where the existence of one impact reduces the
significance of the second (for example if flatfish are displaced by noise from
the drag head, the additional impact of the turbid plume may be less than
would otherwise be predicted). The impact layers for a given receptor are
therefore overlaid using GIS, but the interpretation of what this means in
terms of the overall impact is descriptive rather than quantitative.
The final outputs from the cumulative assessment were then taken forward
to the in-combination assessment (Chapter 11). Interaction screening tables
were used to summarise which of the effects of marine aggregate dredging
also result from other industries and activities. Where the same effect
results from another industry or activity (or industries/activities), the
receptors that may be affected by the in-combination effect have been
identified and a discussion provided around the nature of these incombination effects, including where possible indicating which industries are
likely to contribute most to the in-combination effect. The dredging areas
where these in-combination effects are most likely to occur are highlighted
so that attention may be drawn to these issues at the EIA stage.
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4

PHYSICAL ENVIRONMENT

4.1

PHYSICAL ENVIRONMENT INTRODUCTION

4.1.1

Introduction

This Chapter presents the baseline conditions of the physical environment
within the MAREA study area. The Humber and Outer Wash area forms part
of the semi-enclosed southern North Sea basin, whose present form
originated during the last glaciation over 18,000 years ago and during the
post glacial marine transgression of the early Holocene. The shallow
geology predominantly comprises chalk overlain with Quaternary sediments
of the Bolders Bank Formation (a clay-rich glacial till).

1974 to address marine pollution by discharges of dangerous substances
from land-based sources, watercourses or pipelines.

diffuse pollution of land-based contaminants passing through the coastal
zone into the open ocean (Borja, 2005).

The Convention for the Protection of the Marine Environment of the NorthEast Atlantic (OSPAR) was adopted in Paris, France in 1992 and entered
into force in 1998. It replaced both the Oslo and Paris Conventions, and
provided a simplified approach to addressing marine pollution and other
impacts on the marine environment. Also in 1998, parties agreed on a new
Annex V on the protection and conservation of the ecosystems and
biological diversity of the maritime area and a new Appendix 3 with criteria
for identifying human activities for the purpose of Annex V.

The Marine Strategy Framework Directive

The UK ratified OSPAR in 1998, and Annex V and Appendix 3 in 2000. The
OSPAR Commission Secretariat is based in the UK and implementation in
the UK is coordinated by the Department for Environment Food and Rural
Affairs (Defra) Marine and Waterways Division.

There are numerous areas of bedforms including sandbanks, sandwaves
and sand ribbon patches and also a number of relict gravel waves. Seabed
sediments are made up of sands and gravels derived from superficial marine
reworking of the till sheet or from glacio-fluvial activity. Two major estuaries
are found within the study area, The Wash and the Humber, however,
neither contributes significant volumes of riverine sediments to the adjacent
coastlines.

The Marine and Coastal Access Act (2009)

The physical environment of the MAREA study area and the key legislation
pertinent to each topic are addressed in detail in the following sections:

The Water Framework Directive










Section 4.2: Physical Oceanography and Meteorology;
Section 4.3: Marine Geology and Geomorphology;
Section 4.4: Coastal Characterisation;
Section 4.5: Sediment Characteristics and Distribution;
Section 4.6: Sediment Transport;
Section 4.7: Sediment and Water Quality;
Section 4.8: Underwater Noise; and
Section 4.9: Summary and Key Baseline Sensitivities.

4.1.2

Legislation and Guidance

OSPAR
During the latter half of the last century the deliberate dumping of substances
together with spillage disasters in the North-East Atlantic and neighbouring
waters highlighted the need for international cooperation to combat marine
pollution. The Convention for the Prevention of Marine Pollution by Dumping
from Ships and Aircraft (the Oslo Convention) was adopted in 1972 to
address pollution at sea, while the Convention for the Prevention of Marine
Pollution from Land-Based Sources (the Paris Convention) was adopted in
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The Marine and Coastal Access Act (2009) aims to improve the
management and protection of the marine environment and to improve
recreational access to England’s coasts (Gauci, 2010 and Natural England,
2012). Further information on the Act is provided in Section 2.2.1 and
Section 5.6.4.

The European Water Framework Directive (WFD) (Directive 2000/60/EC)
was implemented in December 2000 and aims to achieve ‘good ecological
status’ for all water types (groundwater, inland surface waters,
estuarine/transitional waters and coastal waters) by 2015. The ecological
quality status of a water body is determined based on biological elements of
phytoplankton, macroalgae, macro-invertebrates and fish (the latter only in
transitional waters), which are supported by chemical, physico-chemical and
hydromorphological elements.
“Good ecological status’ is defined as “the values of the biological quality

elements for the surface water body type show low levels of distortion
resulting from human activity, but deviate only slightly from those normally
associated with the surface water body type under undisturbed conditions ”.
The WFD defines coastal waters as “surface waters on the landward side of

a line, every point of which is at a distance of one nautical mile on the
seaward side from the nearest point of the baseline from which the breadth
of terrestrial waters is measured, extending where appropriate up to the
outer limit of transitional waters”.
Open marine waters are not included within the WFD; however the Directive
is likely to influence management of all marine ecosystems as a result of
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The EU Marine Strategy Framework Directive (2008/56/EU) came into force
in July 2008. It sets the overall goal of achieving ‘Good Environmental
Status’ for Europe’s seas by 2020. The MSFD covers all marine waters from
the baseline of territorial waters until the 200 nautical mile limit of the
Exclusive Economic Zone (EEZ) (Borja, et al., 2010). It therefore overlaps
the 1 nautical mile limit of the coastal waters covered by the WFD. Each
Member State must produce a Marine Strategy for their waters, in
collaboration with other Member States sharing the same marine
region. Key requirements include:


An assessment of the current state of UK seas by July 2012.



A detailed description of what Good Environmental Status means for UK
waters, and associated targets and indicators by July 2012.



Establishment of a monitoring programme to measure progress toward
Good Environmental Status by July 2014.



Establishment of a programme of measures for achieving Good
Environmental Status by July 2016.

This Directive is therefore likely to become very important to industries
operating in the UK offshore area over the coming years. The UK is keen to
use OSPAR as the forum to deliver all key regional elements of the Directive,
and OSPAR is currently reviewing its priorities to ensure it supports the
delivery of the Directive. The Directive has been transposed into UK
legislation through the Marine Strategy Regulations 2010.
The Directive includes several indicators for Good Environmental Status
relevant to physical environmental receptors. For example, the integrity of
the seafloor should be maintained at a level supporting functioning
ecosystems, and permanent alterations to hydrographical conditions should
not have an adverse effect on the marine environment. Abrasion, selective
extraction and changes in siltation are all listed as examples of physical
damage within the Directive. The Directive also states that anthropogenic
inputs of substances should not cause pollution within the marine
environment.

National Planning Policy Framework – Flood Risk and Coastal
Change
The National Planning Policy Framework sets out the Government’s
planning policies for England and how they should be implemented. It
replaces the previous Planning Policy Statements (PPS) as a single
framework document that must be taken into account by councils when
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developing their local and neighbourhood plans. It is a material
consideration in planning decisions and makes a presumption throughout in
favour of sustainable development. This includes a presumption in favour of
development proposals that accord with the relevant development plan and
a restrictive presumption against development proposals that could
adversely impact areas protected for their wildlife or heritage interests or that
are at risk of flooding or coastal erosion.

th

 18 October 2011 – consultation meeting for key coastal stakeholders
(presentation of CIS results in Lincoln), attendees included
representatives from:
o East Riding of Yorkshire Council;
o North Norfolk District Council; and
o Environment Agency.
th

In line with previous planning policy, the new National Planning Policy
Framework continues to ensure that flood risk is taken into account at all
stages in the planning process, to avoid inappropriate development in areas
at risk of flooding, and to direct development away from areas at highest risk.
It encourages local planning authorities to adopt proactive strategies to
mitigate and adapt to climate change, taking full account of flood risk, coastal
change and water supply and demand considerations.

National Flood and Coastal Erosion Risk Management Strategy for
England
This strategy builds on existing approaches to flood and coastal risk
management and promotes the use of a wide range of measures to manage
risk. Risk should be managed in a co-ordinated way within catchments and
along the coast and balance the needs of communities, the economy and the
environment. This strategy will form the framework within which
communities have a greater role in local risk management decisions and
sets out the Environment Agency’s strategic overview role in flood and
coastal erosion risk management (FCERM).
Under this strategy the Environment agency will ensure that strategic plans,
such as shoreline management plans (SMPs), are in place and monitored to
assess progress. A SMP is a large-scale assessment of the risks associated
with coastal processes and helps to reduce these risks to people and the
developed, historic and natural environment. SMPs offer coastal operating
authorities an opportunity to assess longer-term implications for protecting
the coast. SMPs also support river basin management plans under the
Water Framework Directive and other coastal initiatives.

4.1.3

Consultation

The following organisations and councils have been consulted on or
informed of the potential physical effects to the coastline based on the
results of the coastal impact studies (CIS) carried out for the MAREA:
th

 15 June 2011 – consultation meeting for RAG (presentation to agree the
approach to modelling and reporting of results in London), attendees
included representatives from:
o Cefas; and
o English Heritage.
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 6 December 2011 – HECAG SMP2 Elected Members Forum
(presentation of CIS results in Brough), attendees included
representatives from:
o East Riding of Yorkshire Council;
o North Lincolnshire Council;
o North East Lincolnshire Council;
o East Lindsey District Council;
o Lincolnshire County Council;
o Regional Flood Defence Committee;
o English Heritage;
o Natural England;
o Environment Agency; and
o RYE Consultants.

Humber MAREA – Physical Processes Study: Baseline
Characterisation
The baseline characterisation report by ABP Marine Environmental
Research Ltd (ABPmer) establishes an appropriate baseline against which
the potential effects of dredging can be assessed. It also characterises the
physical environmental receptors in the study area which could be affected
by dredging. The report presents the results of a partly desk-based and
partly field-based study, which describes the physical and morphological
processes that operate across the Humber and Outer Wash region. It also:

 Provides an overview of the geological history, geological processes and
the geological features within the study area.

 Presents the present day bathymetry, seabed sediments and main
morphological features.

 Describes the present day hydrodynamic regime.
 Summarises regional sediment transport.

st

 31 January 2012 – consultation meeting for RAG (presentation on the
potential impacts to physical receptors in London), attendees included
representatives from:
o JNCC; and
o Cefas.

4.1.4

 Provides a detailed characterisation of the coast and coastal processes
within the study region.
The baseline characterisation report is presented in Appendix D.

Sources of Information

The following are the main sources of information used in compiling this
Chapter. These and other sources of information are referenced throughout
the text, as appropriate.

The Humber Regional Environmental Characterisation (REC)
The Humber REC was undertaken by a consortium of organisations, which
was led by the British Geological Survey and included the University of
Birmingham’s Archaeology Department, Marine Ecological Surveys Ltd and
Gardline Environmental. The REC was funded by the Marine Aggregates
Levy Sustainability Fund (MALSF). This document has been referenced
throughout the text as ‘REC, 2011’, where appropriate. The overall objective
of the REC was to provide a comprehensive review of the prevailing natural
environment of the Humber and Outer Wash region and present an improved
understanding of the active natural processes, to support the sustainable
management of offshore resources now and into the future. The survey
covers various aspects of the physical, biological and archaeological
environment and provides integrated broadscale seabed maps. It was
specifically developed with a view to informing the Regional Environmental
Assessment process i.e. this MAREA.
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4.2

PHYSICAL OCEANOGRAPHY AND METEOROLOGY

4.2.1

Sources of Information

The ABPmer baseline characterisation report has been used extensively to
inform this section. Other sources of information are referenced throughout
where relevant.

4.2.2

Sea Temperature

The Centre for Environment, Fisheries and Aquaculture Science (Cefas) has
co-ordinated the regular recording of near-surface temperatures since the
1960s, including a station at Spurn Head and stations along the north Norfolk
coast at Brancaster and Blakeney (Norris, 2001). Coastal sea temperatures
are recorded at these stations daily.
Figure 4.1 presents the monthly mean water temperature at each station
using data between 1966 and 2009, showing a minimum winter temperature
of 4°C in February at Spurn Head and Brancaster, and a maximum summer
temperature of 18.3 °C in August at Brancaster.
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Figure 4.1 Mean Monthly Water Temperature at Cefas Monitoring Stations
in the Humber Region (1996-2009)

15 km offshore from the Humber Estuary, is 33.47. Offshore, salinity is
higher with average salinity at Station 3 being recorded at 34.61.

Figure 4.2

MERMAN Water Sampling Stations

20

Within the MAREA study area the wind is predominantly from the south-1
southwest, with the annual mean speeds ranging between 6.5 and 9.5 m.s
(MALSF, 2011).

4.2.5

Wave Climate

18

In deep offshore water in the MAREA study area, wind is the dominant
influence on the character of the waves. However, as waves travel into
shallower, nearshore waters they are affected by refraction, shoaling and
diffraction (due to depth variation with the wave crests realigning with the
bed contours), refraction by currents and energy dissipation through friction
and breaking. These processes generate complex patterns of wave-induced
currents, to the north and south of the Humber, as well as across the
entrance which can influence the transport of sediments. These currents
can act independently or in conjunction with the tidal and wind induced
currents.

Temperature (°C)

16
14
12

Spurn Head

10

Brancaster
Blakeney

8
6
4

(4)

2

Offshore wave data from the Dowsing Wavenet Buoy , situated at an
approximate depth of 22 m, over a two year period between October 2008
and October 2010, indicates that waves primarily arrive from the northnorthwest (22% of all records). The largest wave heights, i.e. those between
5 m and 5.25 m, occur from a north-north-easterly direction with a frequency
of less than 0.01%. The most common wave height range is between
0.75 m and 1 m (19% of all records) and the most frequent wave period is in
the range of 5 s to 6 s (approximately 19% of all records).

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Cefas (2011) Sea temperature and salinity trends: data for Spurn Head,
Brancaster and Blakeney. Accessed July 2011. Available from:
http://www.cefas.defra.gov.uk/our-science/observing-and
modelling/monitoring-programmes/sea-temperature-and-salinitytrends.aspx.

4.2.3

Nearshore wave data from a Nortek AWAC Buoy, situated approximately
10.5 km off the Holderness coast at a depth of 11 m CD, from between
March 2004 and November 2004 indicates that waves primarily arrive from
the north-northeast (over 42% of all records). The largest wave heights
(between 3.75 m and 4 m) also occur from the north-northeast (0.04% of
records). The most common wave height is in the range of 0.25 m to 0.5 m
(over 25% of all records) and the most frequent wave period is in the range
of 5 to 6 s (more than 20% of all records).

Salinity

Salinity in the North Sea is driven by the input of seasonal freshwater from
estuaries and by the inflow of Atlantic water (EMU Ltd, 2009a).
(1)

Figure 4.2 presents the locations of three MERMAN sampling stations in
the MAREA study area. Sampling stations were selected based on data
availability and to give coverage of both nearshore and offshore water
properties.
Data presented below are from winter samples taken at depths less than 4 m
from the surface. Average salinity
The Wash, is 33.64

(3)

(2)

at Station 1, located in the entrance to

, while average salinity at Station 2, approximately

(1) Marine Environment Monitoring and Assessment National Database (MERMAN). MERMAN holds UK
data collected to fulfil the UK’s mandatory monitoring requirements under the Oslo and Paris Convention
(OSPAR) Joint Assessments and Monitoring Programme (JAMP).
(2) Average taken from the years in which salinity was sampled. For stations 1 and 2 data were collected in
2005-2006. For station 3 data were collected in 2010.
(3) Salinity technically has no units as it is a ratio and therefore dimensionless. However, salinity is commonly
displayed with units in PSU (Practical Salinity Units) or ppt (parts per thousand, ‰).
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4.2.4

Wind

Wind data for the North Sea from 1854 to 1994 show the occurrence of
winds from all directions, although winds from south-southwest and south
dominate (Department of Trade and Industry, 2001). In general, wind
speeds throughout the year represent moderate to strong breezes
-1
-1
(6-13 m.s ), with the highest frequency of gales (>17.5 m.s ) occurring
during winter months (November – March). The northern North Sea
experiences a higher frequency of strong winds and gales than the central
and southern parts.

Figure 4.3 presents data from the Marine Renewable Atlas (ABPmer, 2008),
which shows the spatial distribution of modelled annual mean significant
wave height across the HADA region; the largest waves, ranging from
approximately 0.8 m to 1.5 m, occur offshore and decrease landwards.

(4) The Dowsing WaveNet Buoy is located approximately 30 km east of Spurn Head.
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Figure 4.3

Annual Wave Climate
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4.2.6

Water Elevations

Figure 4.4

Mean Spring Tidal Range

Tidal Range
The tidal phase conditions in the Southern North Sea are governed by a tidal
(1)

amphidrome centred off the west coast of Denmark. The tidal wave
rotates anticlockwise, flooding southeast and ebbing northwest twice a day
(a semi-diurnal tide). The mean spring tidal range along the Holderness
coast is approximately 5.5 m, increasing into the Humber and southwards
along the Lincolnshire coast reaching 6.5 m at Hunstanton (see Figure 4.4).
The tidal range decreases in an easterly direction along the Norfolk coast to
4.4 m at Cromer.

Storm Surges
Storm surges are formed by rapid changes in atmospheric pressure, with low
atmospheric pressure raising the water surface (positive surge) and high
atmospheric pressure depressing the water surface (negative surge). The
surge component is generally much smaller in the summer than the winter,
when deep atmospheric depressions and strong winds can have a significant
effect on tidal levels and propagation at high tide. In addition to flooding
effects, positive surges can also have a significant impact on sediment
transport in the nearshore zone.
Storm surges in the MAREA study area are usually external surges,
generated by pressure gradients travelling from the deep Atlantic waters
onto the shallow continental shelf and by strong winds to the north causing
an increase in tidal levels. As the resultant water movements propagate into
the North Sea they are affected by the Earth’s rotation and rapidly
decreasing depth causing a storm surge. Internal surges may also occur in
response to north or north-westerly winds produced by low pressure over the
continent and areas of high pressure west of Ireland. Although they are a lot
less common, they generally produce more severe surges.
The most intense surge in recent history took place between 31 January and
2 February 1953. During this event, elevated water levels up to 3 m above
the astronomical tidal level were recorded.

(1) An anphidromic point is the point around which tides oscillate. Tidal range increases with distance from
this point
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Figure 4.5

Spring and Neap Tidal Currents
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Figure 4.6

Tidal Vectors for Flood and Ebb Tides

ENVIRONMENTAL RESOURCES MANAGEMENT

4-7

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

4.3

MARINE GEOLOGY AND GEOMORPHOLOGY

4.3.1

Sources of Information

Information within this section has been taken from the baseline
characterisation report by ABPmer and the Humber Regional Environmental
Characterisation report.

4.3.2

Shallow Geology

Pre-Quaternary Geology
Within the MAREA study area bedrock is only exposed in a small number of
isolated locations and as such its relevance is limited. Most of the study
area is underlain by Upper Cretaceous, fine grained limestones of the Chalk
Group. Cretaceous Chalk and underlying marl is exposed on the seabed
within the Silver Pit and also the chalk cliffs of Hunstanton and Flamborough
Head.

Late Cretaceous Limestone Cliffs at Hunstanton

Pleistocene deposits are represented in order of decreasing age by the
Swarte Bank, Sand Hole, Egmond Ground, Eem, Bolders Bank and Botney
Cut Formations.
The Swarte Bank Formation is Anglian in age (c. 478,000-423,000 BP) and
consists of glacial tills, glacio-lacustrine clay and shallow marine clay. The
Formation infills a fanlike array of tunnel valleys which were cut into the
bedrock during the first glacial advance into the North Sea basin (Boulter and
Hindmarsh, 1987).
Of the Quaternary sediments present in the study area, the late Devensian
Bolders Bank Formation is the best preserved and most widespread. The
formation, consisting primarily of firm to stiff clays, was deposited during the
last glacial advance in the region between c. 30,000 and 18,000 BP. The
Botney Cut Formation, consisting of poorly sorted glacial sediments and
water-lain muds, infills channels cut into the Bolders Bank Formation.
Ice retreat following the maximum extent of Devensian ice sheet (18,000 BP)
led to the accumulation of localised glacio-fluvial sands and gravels on the
newly exposed till surface. Ice sheet decay and rapidly rising sea level in the
post glacial period caused glacio-fluvial and glacio-marine sedimentation to
cease in the North Sea basin. Intertidal muds and peats (the Elbow
Formation) are locally preserved off Lincolnshire and record the transition
from glacial/periglacial to early interglacial Holocene, shallow marine
environments in the study area. Marine transgression continued until
present sea level was attained approximately 6,700 years ago.

4.3.3

Source: Shutterstock

Bathymetry and Topographic Features

The features discussed are presented in Figure 4.7 and Figure 4.8. Figure
4.8 presents seabed features in the study area, including sandbanks, shoals,
overfalls and deeps. Figure 4.8 has been created using data from several
sources to provide the best representation of the seabed features with the
available data. Sources of information used in creating the figure included
REC GIS layers and digitised Admiralty Charts, BGS technical reports
numbers WB/98/45 (BGS, 1998) and WB/92/1 (BGS, 1992) and JNCC’s
Geological Conservation Review (JNCC, 2011e). All data were then
compared with SeaZone bathymetry data and updated where the bathymetry
provided a better representation of the seabed features between 10 and
15 m depth.
Within the MAREA study area water depths are largely shallow, commonly
(1)

Quaternary Geology
Early Quaternary deltaic sediments are overlain by a relatively thin
succession of Middle to Upper Pleistocene deposits representing alternating
cycles of glacial and interglacial stages. Within the study area the early
Quaternary deltaic sediments are only exposed along the flanks of deep
channels and further to the southeast in the area. The Middle to Upper
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less than 30 m , increasing gently eastward to approximately 30 m
between 20 and 40 km offshore. Depths exceed 30 m towards the north and
northeast of the study area and also along a major central depression
extending from the Wash out to the Silver Pit. The seabed is commonly flat

or undulating with a number of large scale bathymetric features including
deeps and banks.
The seabed immediately off the Holderness coastline is a gently sloping
shore platform, which extends offshore for several kilometres with an
average gradient of between 1:50 and 1:200. Water depths 10 km offshore
commonly reach only 10–15 m. A linear arrangement of high spots, known
locally as ‘mud huts’, is found on the shore platform off Easington. At the
mouth of the Humber Estuary, the channel reaches a maximum depth of
approximately 23 m just off Spurn Head. Moving eastwards away from the
Humber, the navigational channel curves around The Binks sand and gravel
banks, and heads in a north-easterly direction.
Offshore from the Humber the seabed is almost flat, dipping very gradually to
the east with water depths between 12 and 20 m. A number of deeps are
present, notably New Sand Hole and Silver Pit, which are defined as glacial
tunnel valleys. New Sand Hole is approximately 10 km in length and 1.5 km
in width and provides access into the navigational channel of the Humber
Estuary, cutting through the highly mobile sandbanks and subtidal areas
flanking the channel. Maximum depths within New Sand Hole are around
45m. Silver Pit is situated approximately 30 km from the Lincolnshire coast
and is approximately 55 km in length and varies in width between 2 and
5 km. Depths in Silver Pit reach up to 100 m, but are typically less than
60 m. With the exception of New Sand Hole, deeps are generally aligned
with the tidal currents and form geomorphological divides, with sediment
being transported parallel to them rather than across them. As such, the
floors of these deeps typically remain unfilled with contemporary sediments,
indicating a low rate of sediment transport. To the east of Silver Pit the
seabed remains at a fairly uniform depth of 15 to 20 m, with only localised
variations.
Along the Lincolnshire coastline the seabed slopes gently from the coast
through the existing sandflats, banks and other features situated nearshore
between Donna Nook and Skegness. The 10 m isobath off Lincolnshire lies
generally 2 to 4 km offshore compared to an average distance of 1 to 2 km
off Holderness. Inshore of the 15m isobath there are several isolated
sandbanks that are more steep sided than the offshore banks and do not
have the asymmetry that is indicative of net movement. There are also a
number of shore attached features, including Haile Sands, which is an area
of fine sands that merges with the intertidal area at Donna Nook and the
Mablethorpe and Skegness Middle Banks further to the south. In the
nearshore zone there are also areas of ‘rough ground’, which form shoaling
areas over which waves break. These irregular shaped features are typically
relict accumulations of till and sand and gravel, left behind by the retreating
ice during the last period of glaciation. These features, known as ‘overfalls’
that include Saltfleet, Theddlethorpe, Protector and Inner Dowsing Overfalls,
have an influence on the local patterns of tidal flow, wave action and
resulting sediment transport.

(1) Water depths are quoted in metres below chart datum (lowest astronomical tide)
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The entrance to The Wash is morphologically complex and comprises a
series of drying banks: Sunk Sand, Middle and Gore. These banks, which
flank the main channel, known as the Lynn Deeps (up to 50 m deep), lie in
depths of 20 – 30 m, and continue to Silver Pit over 50 km to the north. A
further narrower channel, Boston Deep, lies to the western side of The Wash
with depths not exceeding 15 m.

Figure 4.7

Present Day Bathymetry of the MAREA Study Area

The complexity of the coastline between Weybourne and Hunstanton in
north Norfolk, with creeks, spits and other accretionary features, is mirrored
in the complexity of the nearshore zone. The Burnham Flats connect to the
North Norfolk shore east of Hunstanton. These are shallow, planar sand
sheets locally covered in sandwaves and mega-ripples, and the 5 m isobath
is typically over 10 km off the coast. The exception to this is an east-west
trending depression that is more than 20 m deep, situated offshore between
Blakeney Overfalls and Blakeney Point. This forms a westward arm of the
generally deeper seabed east of Burnham Flats. To the east towards
Cromer the 15 m isobath runs parallel with the coast between 2 and 4 km
offshore. The only notable bathymetric feature in this area is Sheringham
Shoal, an isolated sandbank 10 km long, 1 km wide and 10 m high. Further
seaward, water depths are typically around 20 m until they shallow to less
than 10 m at the Outer Dowsing Shoal, a 20 km long sandbank.
Other sandbank complexes dominate the bathymetry offshore from the
Lincolnshire and North Norfolk coastline, notably the Inner Dowsing, Docking
Shoal and the Race Bank/Dudgeon Shoal. Inner Dowsing is a south-north
trending linear bank 13 km long located immediately east of a spur of the
deeper Wash Channel. The bank is 13 km long with an undulating crest 510 m above the general level of the seabed. Docking Shoal forms the
seaward extension of Burnham Flats lying in 5-8 m water depth
approximately 28 km off the Norfolk coast. The banks are approximately
10 m high and over 1 km wide. Race Bank, Dudgeon Shoal and Triton Knoll
are a series of sinuous asymmetric banks that appear to migrate in a south
westerly direction and are approximately 15-20 km long, 1.5-3 km wide and
around 10 m high. Race Bank in particular is covered in SE-NW trending
sandwaves. Further offshore the Outer Dowsing Shoal and Cromer Knoll lie
10 km to the northeast of Triton Knoll. The banks exist as a single
morphological feature that is 50 km long, 5 m high, orientated north
northwest- south southeast and is strongly asymmetric with their steepest
flanks facing southwest.

Mobile Bedforms
A number of sand wave and ribbon fields exist within the study area. Sand
wave fields are tidally transverse ridges with wave lengths of about 30 m to
1,000 m and heights of around 3 m to 18 m. These fields occur where sand
is abundant and where current velocities are between approximately 0.55
-1
and 0.9 m.s . There are also two large sand ribbon fields within the study
area, which are indicative of sediment starved environments with strong tidal
flows. Ribbon fields are low relief, elongate sand strips up to 15 km long,
200 m wide and 1 m high.

ENVIRONMENTAL RESOURCES MANAGEMENT

4-9

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Figure 4.8

Seabed Features
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4.4

COASTAL CHARACTERISATION

4.4.1

Sources of Information

Information within this section has been taken from the baseline
characterisation report by ABPmer, except where otherwise stated.

4.4.2

Description of the Coastline

Coastal characterisation is undertaken to understand coastal systems and
the interactions between them to inform which areas could potentially be
sensitive to changes in the hydrodynamic and sedimentary regime. The
coastline of the MAREA study area has been split into three units: the
Holderness section covers the coastline between Flamborough Head and
Spurn Head; the Lincolnshire section covers the area between Donna Nook
and Gibraltar Point; and the North Norfolk section of coastline covers the
area between Hunstanton and Cromer.

Holderness
Figure 4.9 presents foreshore and backshore characterisation of the
Holderness coast together with selected coastline profile changes in recent
years. Flamborough Head is characterised by high chalk cliffs, fronted by a
rocky shore platform. These cliffs are generally stable and recession rates
are typically less than 0.5 m per year. South of Sewerby, the chalk cliffs give
way to softer rocks, fronted by a wide sandy beach. The town and harbour
of Bridlington are protected by seawalls and groynes. The beach is supplied
by sediment from Smithic Bank and by drift from the northern part of the
Holderness frontage.

Coastal View of Flamborough Head

(1)

To the south of Bridlington the cliffs rise to a height of around 9 m (ODN) .
At Auburn Sands, there is clear evidence of ongoing cliff erosion at an
average rate of 0.7 m per year, including recent slumping. The cliff height
decreases to the south of Fraisthorpe before rising to a height of around
(2)

13 m to the north of Barmston. The hinterland along much of this coast is
predominantly flat, comprising mainly agricultural land with a few small
settlements. At Barmston, the cliffs are fronted by a sandy beach of varying
width with cobbles and the remains of World War II defences. the continued
erosion on either side of the defended section has created a small
promontory at this location. Cliffs continue uninterrupted south of Barmston
and are characterised by a pattern of cliff recession and foreshore lowering.
The hinterland is predominantly flat, arable land with occasional cliff top
camp sites. At Galleon Beach the cliff line is fixed with a high wall
constructed from cast concrete units. To the south the cliffs are fronted by a
flat, sandy beach that is strewn with cliff debris and rubble from collapsed
cliff top. The higher cliffs at Atwick have retreated by up to 60 m since 1951
at an average rate of up to 1 m per year. Immediately north of Hornsea, the
beach becomes wider and is backed by 15 m high cliff walls.
The Hornsea frontage comprises a promenade fronted by a seawall,
revetments and a wide, sand and pebble beach with groynes. South of
Hornsea the cliffs and beaches are subject to rapid erosion, which is
exacerbated by interruption to the sediment supply from the north by the
groynes at Hornsea. The cliffs are fronted by a wide, fine sand beach, but
profile analysis shows that beach levels have dropped by up to 3 m since
2000 (Figure 6.6) and the foreshore gradient has decreased, which will
expose the cliff toe to increased wave action. Figure 4.9 presents the change
in coastline at Hornsea and south of Hornsea between 2000 and 2010 in
inset diagrams. Coastal defence at Hornsea has maintained the coastline
profile, whereas the coastline profile has changed notably south of Hornsea.
Monitoring of the cliffs to the south of Hornsea suggests that the cliff
retreated by up to 150 m between 1951 and 2007 at an average rate of
almost 3 m per year.

To the south of Withernsea the cliff line is re-established and annual
monitoring data indicate that cliffs have retreated up to 130 m in the past 60
years. Figure 4.9 also presents the change in coastline at Withernsea
between 2000 and 2010 and south of Withernsea between 1998 and 2010 in
inset diagrams. Coastal defence at Withernsea has maintained the coastline
profile, whereas the coastline profile has changed notably south of
Withernsea. The frontage at Easington is partly protected by a rock
revetment, particularly in the opposite the gas terminal. South of the
defended section the cliffs are fronted by wide, sand and pebble beaches.
Cliff collapses are frequent and cliff top infrastructure continues to be at risk.
To the south of Easington the cliff line gradually decreases before eventually
merging with the dune and sand/shingle ridge that fronts Kilnsea Lagoon
SSSI. To the rear of the lagoon a rock gabion embankment protects the low
lying agricultural hinterland and residential properties from flooding. Fronting
the dunes, at around mid-tide level, the remains of WW2 defences provide
some additional protection from wave action to this low lying frontage.
The Spurn Head peninsula is a 5.5 km sand and gravel spit that extends
from Kilnsea at the southern end of the Holderness cliffs out into the Humber
Estuary, where its length is constrained by the deep channel and fast tidal
flows. Spurn is a dynamic barrier, with morphological changes driven
primarily by wave action. The barrier is exposed to waves from all sectors
and sediment moves along the barrier from north to south. At its northern
end the barrier consists of a thin sand and gravel ridge with vegetated dunes
fronted by a mixed sand and gravel beach. The rounded, southern end of
the barrier is partly covered in densely vegetated, supratidal dunes up to
15 m high. Spurn is believed to have been breached repeatedly both
historically and in the recent past, leading to episodic growth and
realignment in response to the retreat of the Holderness coast. The long
term retreat rate of Spurn has been around 0.5 m per year since the 19th
century. Recent monitoring indicates that the barrier is migrating westwards
with around 2-4 m erosion on the seaward side each year with no identifiable
sand accumulation on the estuary side.

Further south, Mappleton Sands is characterised by 17 m high glacial till
cliffs, fronted by a sand and pebble beach. The frontage is protected by
revetment and rock groynes that have promoted significant accumulations of
fine sand on the beach. Moving southwards away from Mappleton the cliff
height and beach width remain relatively constant. At Aldbrough, monitoring
of beach profiles between 2003 and 2010 shows that the toe of the cliff has
retreated by 22 m. The seaward end of the coastal access road has been
lost and further slumps are considered likely. At Withernsea the frontage
comprises a promenade and seawall fronted by a sand and pebble beach
with groynes. Beach levels at the toe of the seawall have dropped in the last
decade and rock armour and rock groynes were constructed to encourage
beach build up through the central section of the frontage.

Source: Shutterstock
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(1) ODN or 'Ordnance Datum Newlyn' is the mean level of the sea at Newlyn in Cornwall in S.W.England in
the period May 1915 to April 1921.
(2) Land or district behind the coast.
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Figure 4.9

The Holderness Coastal Section
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Lincolnshire

Cleethorpes Beach Frontage with Seawall and Promenade

formed as a result of exposed glacial till in the intertidal zone. It is protected
by a stepped recurved seawall with rock armour at its toe. Downdrift of
Chapel Point, accumulation of sediment has led to vegetation growth during
the past 15 years and the beach has shown accretion despite minimal
recharge. Between Chapel St Leonards and Ingoldmells Point, the
orientation of the coast changes slightly as the plan shape becomes
concave. The beach shows an accretionary trend. Closer to Ingoldmells,
the beach is less stable and requires more frequent maintenance. Vickers
Point and Ingoldmells Point are protected with rock and concrete walls.
Recent nourishment at Ingoldmells has buried the lower part of the wall.

Figure 4.10 presents foreshore and backshore characterisation of the
Lincolnshire coast together with selected coastline profile changes in recent
years. The Lincolnshire coast stretches from Donna Nook to Gibraltar Point.
The Outer Humber is characteristic of a macro-tidal system with both tidal
ramparts to the south and a flood tide delta. The size and configuration of
the delta is governed by the strong tidal currents within the Humber and the
nearshore sediment transport pathways. The Outer Humber Estuary
comprises the following system components:


The estuary bed and outer banks. The seaward extent of the estuary
lies between The Binks in the north and Haile Sands in the south.



Spurn Bight, which is an area of intertidal sand and mud flat that has
accumulated in the lee of Spurn Point. This is backed by a narrow strip
of saltmarsh.



The Sunk and Hawk channels that run along the southern edge of Spurn
Bight. This is the main navigation channel into the Humber and the
depths are maintained through dredging when required. The Sunk
Channel frequently undergoes dramatic morphological changes
including rapid erosion or sedimentation and channel migration.



Middle Shoal, which is a subtidal sand and gravel shoal that lies to the
south of the Sunk Channel. This feature along with Burcom and Clee
Sands comprises the flood tide delta.

South of the Humber Estuary, the coastline between Cleethorpes and Donna
Nook is generally stable, characterised by a wide intertidal zone that ranges
in width from 1 km at Grimsby to 3 km at Donna Nook. The Cleethorpes
frontage is backed by a promenade and a seawall. The foreshore comprises
a wide, fine grained sand beach of glacial till. To the east, the hinterland
changes from urban to open agricultural lowland. The wide sandy beach is
backed by an accreting saltmarsh and sandridge. Towards Donna Nook,
there is considerable marsh coverage with intersecting creeks and channels.
The frontage of Donna Nook is characterised by a wide, sandy intertidal
zone that is linked to the subtidal sandflats by an array of banks and
channels.
Figure 4.10 shows the relative stable nature of the coastline profile at Donna
Nook between 1995 and 2008. Accretion of both intertidal and subtidal zone
has been recorded between Donna Nook and Mablethorpe during the past
200 years, with a net accretion rate of 2.3 m per year. Moving southwards
along the frontage the width of the intertidal flats decreases and they pinch
out at Mablethorpe. The hinterland in the area is predominantly low-lying
agricultural land with isolated settlements and large caravan parks at
Saltfleet and Theddlethorpe. The saltmarsh has seen rapid expansion
between these two points during the last 20 years.

ENVIRONMENTAL RESOURCES MANAGEMENT

Source: ERM
The 24 km stretch of coast between Mablethorpe and Skegness is
characterised by fine sand beaches. Much of the surfical layer has been
removed by contemporary hydrodynamic processes leaving only a veneer of
sand. The coast has a convex outline and is east facing, increasing its
exposure to the prevailing northerly and north-easterly waves. In contrast to
the northern Lincolnshire coastline, the frontage has a history of erosion for
thousands of years, with an estimated erosion rate of approximately 1.3 m
per year (Halcrow, 2004). The town of Mablethorpe is fronted by a recurved
promenade wall with additional rock armouring at the southern end. The
sand beach has a history of ongoing erosion and was first nourished in 1998
3
with around 61,000 m of sand, which buried the old timber groynes and
enabled longshore transport of sediment to the south. Further nourishment
was carried out in 2004 and 2006, and based on beach profiles (Figure 4.10)
there has been very little change since 1995, however, this is most likely due
to the beach recharge. To the south at Sutton on Sea the beach shows a
continuous erosional trend in spite of being nourished twice during 1997,
3
receiving a total of around 0.65 Mm of sand.
The frontage at Anderby Creek is backed by a revetment and there are also
small vegetated dunes indicating that the upper beach has remained stable
over time. The coast between Anderby Creek and Chapel St Leonards
shows less variability than further north, although the general trend is
erosional and beach levels have been regularly ‘topped up’ since the late
1990s. The erosion is concentrated around the low water mark, whilst the
upper beach displays an accretionary trend (see Figure 4.10). Chapel St
Leonards is a large village of private dwellings, interspersed with chalets and
caravan parks that are protected by a concrete seawall. Chapel Point is a
small promontory on an almost entirely straight coastline, which may have
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The urban frontage of Skegness is protected by concrete revetment and rock
armour. This is fronted by a steep sand beach overlying glacial till (Scott
Wilson, 2009). The beach is generally stable with accretion both on the
upper beach face and the intertidal zone between 1995 and 2008 (see
Figure 4.10). Figure 4.10 also shows a lowering of the beach seawards of
the low water mark. Moving south from Skegness the hinterland becomes
more rural and the backshore characterised by an unconstrained vegetated
dune system. The frontage is characterised by sand dunes, backed by
saltmarsh that extends southwards into The Wash. The sand dunes consist
of fine to medium sand, with evidence of accretion seawards with dune
ridges forming in response to storm events. There is evidence of vertical
accretion of up to 2 m over the last 15 years. The nearshore zone is
characterised by a complex arrangement of sand bars and channels that
form the tidal ramparts of the ebb tide delta from the Boston Deep Channel
in The Wash. To the south of Gibraltar Point the marsh and dune system
becomes more complex and is intersected by numerous creeks and channel
systems

Mablethorpe: a Coastal Town on the Lincolnshire Coast

Source: Shutterstock.com.
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Figure 4.10 The Lincolnshire Coastal Section
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North Norfolk
North Norfolk covers the area between Hunstanton at the entrance to The
Wash and Cromer to the east. The coastal system of the area is highly
complex and comprises a discontinuous series of sand and gravel barriers
fronting extensive marshes, dune systems and creek networks. Figure 4.11
presents foreshore and backshore characterisation of the North Norfolk
coast together with selected coastline profile changes in recent years.
The Hunstanton frontage is west facing and is fronted by a sand and shingle
beach and backed by 20 m high cliffs of Cretaceous rocks comprising
distinctive layers of impure limestone. The cliff line declines between
Hunstanton and Old Hunstanton where vegetated dunes occur fronted by a
wide, sandy foreshore that is accreting at a rate of around 1-2 m per year.
Moving northwards the orientation of coast changes to face northwest and
ultimately due north. The coastal strip comprises a broad expanse of
vegetated dunes fronted by a wide sand and pebble beach, intersected with
areas of saltmarsh and a complex array of intertidal sandbars and channels.
Analysis at Holme-next-the-Sea indicates that the beach is accreting at
around 1.4 m per year (see Figure 4.11 for the beach profile between 2000
and 2010).

To the east of Brancaster, the intertidal zone is intersected by the Brancaster
Harbour Channel. The beach is backed by a complex system of marsh and
sandflats. The coast here is sheltered from wave action by Scott Head
Island but the intertidal area shows a strong erosional trend of 4 m per year.
Scott Head Island is a barrier island with a diverse morphology, ranging from
gravel ridges, sand and shingle beaches to sand dunes and saltmarsh. The
barrier has experienced accretion of around 2.5 m per year at the distal end
during the past 1,000 years, manifesting as a westerly migration.
Conversely, the mid-section of the barrier is thought to be eroding at up to
2 m per year accompanied by a general steepening of the profile (see Figure
4.11).

in Figure 4.11. Further east, the town of Wells is fronted by a massive
expanse of saltmarsh and a wide, sandy intertidal flat up to 2.4 km wide.
The village of Stiffkey is also fronted with extensive saltmarsh, the Stiffkey
Marshes, and up to 2 km of intertidal sandflats. Moving further east the
coast is continually characterised by saltmarshes intersected with creeks
and tidal channels.
The coast and marshes lie within the lee of Blakeney Point barrier island and
are therefore protected from wave action. Blakeney Point is 9 km in length
and is predominantly formed of a single shingle ridge with extensive dune
and marsh development on the landward side. Similarly to Scott Head,
Blakeney Point is undergoing both a landward and westward migration that
may be caused by the easterly transport of sand.

Holkham Sand Dunes
View along the Shingle Ridge at Blakeney Point

The north facing section of coastline (east of Gore Point) is characterised by
a fine sand beach, backed by dune ridges. Analysis within the Thornham
Harbour Channel indicates erosion of around 2 m per year. At Brancaster
the beach is backed by a massive concrete seawall, whilst extensive dunes
front the marsh and hinterland.

Brancaster: a Coastal Town on the North Norfolk Coast

Source: Shutterstock.com
Source: ABPmer
Holkham Bay is fronted by Overy Marsh. The marsh is a complex
arrangement of sandflats, marshes and creeks that have developed either
side of the tidal delta. The Gun Hill dunes are one of few examples of
multiple dune ridges along the North Norfolk coast, colonised by a diverse
dune flora, however, data suggest that the dunes are eroding at a net rate of
around 3.5 m per year. Further east the marsh and creek system is replaced
by an extensive line of dunes known as Holkham Meals. The hinterland
behind the dunes is low lying agricultural marshland known as the Overy
Marshes.

Source: Shutterstock.com
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The beach at Wells-Next-the-Sea consists of fine sand and a wide intertidal
zone, which combines West Sands and Bob Halls Sands. Based on the
trend analysis Wells beach is erosional, particularly along the upper
foreshore, however, this trend is not apparent in the beach profile presented
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The shingle ridge continues westwards past the village of Salthouse and on
towards Weybourne. At Weybourne the character of the coast changes and
the backshore marshes give way to eroding chalk and red sandstone cliffs
fronted by a steeply shelving shingle beach. There is a break in the cliff line
at Sheringham, which consists of a shingle upper beach with a gently sloping
sand foreshore protected by groynes. Past Sheringham the cliffs continue to
the beach of West Runton. The beach consists of a predominantly sandy
foreshore and pebble backshore protected by groynes, a timber revetment
and concrete apron. The beach and nearshore bathymetric profile presented
in Figure 4.11 shows that the cliffs, the flat inter-tidal and the nearshore
region have remained remarkably stable between 1996 and 2007. To the
east Cromer has a fine sandy beach scattered with shingle and shallow
pools that are exposed on the low tide. The beach is groyned and the cliffs
have been heavily engineered with both an upper and lower promenade.

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Figure 4.11 The North Norfolk Coastal Section
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4.4.3

Coastal Defences and Management

Holderness
The East Riding of Yorkshire Council (ERYC) is responsible for coastal
defence along the Holderness coast. The nature and extent of coastal
defence generally reflects the asset values and the level of risk from coastal
erosion and flooding. With the exception of the main settlements of
Bridlington, Hornsea, Mappleton, Withersea and Easington, the hinterland
comprises agricultural land with isolated small settlements and numerous
cliff top caravan parks. The cliffs provide a degree of natural coastal
defence; however, the cliffs are themselves subject to intense erosion. At
many locations, cliff top infrastructure, including roads and villages, has been
lost since Roman times.
At present only 9.2 km of the 56 km Holderness frontage is protected by
defences constructed by the East Riding of Yorkshire Council. This is made
up of a variety of backstop defences such as seawalls and revetments and
beach control structures. A further 2 km of frontage is protected by private
bodies, however, these are usually poorly designed structures built on an adhoc basis.
There are a number of coastal defence structures along the Spurn
Peninsula, including seawalls, timber groynes and rock armouring, however,
the majority are not maintained and are now derelict.

Lincolnshire
To the northeast of the Lincolnshire coast, the North East Lincolnshire
Council (NELC) and the Environment Agency (EA) share responsibility for
defences surrounding the Outer Humber Estuary section of shoreline. The
primary ‘hard’ defences are the groynes and concrete seawalls along the
Cleethorpes frontage, the concrete revetment and groynes at Humberston
Fitties and the concrete floodwall, which protects the Grainthorpe Haven tidal
outfall. Elsewhere, there are natural or ‘soft’ defences such as the earth
embankment fronted by dunes that run between Donna Nook and Saltfleet.
A 24 km section of coastline between Mablethorpe and Skegness has been
engineered with hard defence structures such as seawalls, revetments and
rock armour, which protect around 20,000 ha of low lying hinterland. There
are also a number of timber groynes along the frontage although many of
these have been buried during the Lincshore beach nourishment programme
that maintains the section of coast between Mablethorpe and Ingoldmells.
The programme hopes to stabilise the eroding beaches and offers a greater
level of protection to the backshore defences. The scheme started in 1994
and was originally expected to be completed in 1998, however, it has since
been recommended to continue until 2055.
Coastal defences along the Lincolnshire coastline are managed by the EA.
The current policy is ‘Hold the Line’ with the exception of Mablethorpe to
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Gibraltar Point where localised managed realignment could be considered in
the longer term to increase defence sustainability.

veneers of gravelly sediment. The southerly sediment transport pathway lies
inshore from the dredging areas.

North Norfolk

New Sand Hole is a deep located within Area 448 (Profiles 3 and 4), the
natural scale of which dwarfs that of any dredged depressions. The feature
is around 1.5 km wide and partially infilled with gravelly sand typically 5 m
thick, which lies both at the base of the feature and along the sides as
terraces. Given the nature and thickness of these sediments and their clear
separation from the coast, New Sand Hole is not considered a sink for
sediments eroded from Spurn or from Holderness.

North Norfolk District Council (NNDC) and the EA have responsibility for
coastal defence and management along the North Norfolk coast. The
current shoreline management policy is ‘Hold the Line’ for much of the
frontage and No Active Intervention at Thornham, Titchwell and Stiffkey.
Over half the defences along the North Norfolk Coastline are earth
embankments or sea banks, with only isolated sections of hard defence such
as seawalls and gabion revetments. There are groynes and various types of
revetment at Sheringham, West Runton and Cromer.

4.4.4

Figure 4.13 shows four profiles extending eastwards offshore from the
Lincolnshire coast:

Offshore Linkages

Introduction
In order to help investigate any potential linkages between the offshore
aggregate dredging areas and the coastline, HADA commissioned the
acquisition of high resolution multibeam bathymetry, side scan sonar and
sub-bottom profiles along a total of nine seabed profile lines, surveyed in
January 2011 by the survey company Osiris Projects. The data collected
comprised swathe bathymetry and side scan sonar at a range of 75 m either
side of each line and high resolution sparker seismic profile data. Survey
lines were run from as close as practicable to the coastline, offshore to predetermined end points. The nine lines were selected for their usefulness in
characterising nearshore and offshore bathymetric contrasts, together with
broad sedimentological and shallow geological features. Most of the profiles
extend into present dredging areas and application sites in the region and
the cross sections drawn from an interpretation of the data have assisted in
assessing whether removal of sediment by dredging will lead to impacts on
the adjacent seabed or further afield at the coastline.

Holderness
Figure 4.12 shows four profiles extending offshore from the Holderness
coast:





Lincolnshire

Profile 1: Holderness coast northeast to 15 km offshore;
Profile 2: Withernsea east-southeast to Area 102;
Profile 3: Withernsea southeast to New Sand Hole and Area 448; and
Profile 4: Spurn Head east to New Sand Hole and Area 448.






Profile 5: Donna Nook northeast to New Sand Hole and Area 448;
Profile 6: Donna Nook southeast to Protector Overfalls and Area 197;
Profile 7: Mablethorpe northeast to Protector Overalls and Area 197; and
Profile 8: Ingoldmells Point east-northeast to Inner Dowsing and Area
481.

Based on the abrupt transition between the mobile sediments of the
nearshore sandflats and the exposed glacial till in Profile 5, it is apparent that
there is no direct interaction between the northern dredging areas and the
north Lincolnshire coast. Similarly, along the remainder of the coastline
there does not appear to be any direct interactions between the dredging
areas and the coast, specifically Areas 448 and 197. With the exception of
Area 102 the dredging areas are located seawards of the southerly sediment
transport pathway.

North Norfolk
Figure 4.14 shows a profile extending northwards from the North Norfolk
coast:


Profile 9: Scolt Head to Docking Shoal and Area 481.

Direct interactions between the coast and dredging areas are unlikely given
the complex nearshore bathymetry of deeps and banks and the large
distance between the dredging areas and the coast.

The profiles suggest that there is no direct impact pathway between the
dredging areas and the Holderness coast. The sandy gravels in the
dredging areas are separated from the coast by extensive low relief areas of
glacial till at or near the seabed and by isolated immobile coarse-grained
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Figure 4.12

Offshore Linkages for the Holderness Coast

.
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Figure 4.13 Offshore Linkages for the Lincolnshire Coast
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Figure 4.14 Offshore Linkages for the North Norfolk Coast
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4.4.5

Sea Level Change

Figure 4.15 Past Sea level Changes

Sea level fluctuations and numerous glacial advances over the past two
million years have shaped the landscape and bathymetry within the MAREA
Study Area (Wessex Archaeology, 2011). Repeated falls in relative sea
level during the Quaternary caused the sea-floor to become subaerially
exposed and potentially suitable for animal and human habitation. Even
during the last glacial maximum, extensive areas of the southern North Sea
remained as land south of the ice margin, which extended as far south as
north Norfolk. Figure 4.15 presents Quaternary sea levels, relative to the
present day, as derived from oxygen isotope records from deep sea cores.
The evidence demonstrates that present sea level is unusually high relative
to the rest of Quaternary time.
In recent years sea level has been rising (Permanent Service for Mean Sea
Level, 2011). Figure 4.16 presents mean monthly sea level change at
Lowestoft in recent years. Future sea level rise allowance for the study area
up to the year 2025 as extracted from guidelines provided by Department for
Environment, Food and Rural Affairs (Defra) is 4 mm per year (Defra, 2006).
This allowance increases to 8.5 mm per year between 2025 and 2055. More
recent UKCIP projections (UKCP, 2009) that represent a worst case
scenario (high carbon emissions scenario and the 95 percentile of the
results) are greater than the Defra allowances over the next 60 years. A
comparison of the relative sea level rise allowances for both Defra and
UKCIP are presented in Table 4.1.

Table 4.1

Relative Sea-level Rise for East of England using a Baseline
Elevation in 2010

Parameter
Source
2010
2020
2030
0
40
102.5
Relative Sea Level Defra
Rise (mm)
UKCP09*
0
66
137
* UKCP09 values refer to the 95 percentile extracted from Skegness
(Location 19418)

Source: Wessex Archaeology (2011) HADA Marine Aggregate Regional Environmental Assessment. Archaeological Desk-based Assessment.

Figure 4.16 Recent Mean Monthly Sea Level at Lowestoft

Source:
Permanent Service for Mean Sea Level (PSFSL) (nd.) Data for Lowestoft. Accessed July 2011. Available online from:
http://www.psmsl.org/data/obtaining/stations/754.php.
Notes: red indicates suspect datum between August and October 1979.
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4.5

SEDIMENT CHARACTERISTICS AND DISTRIBUTION

4.5.1

Sources of Information

Figure 4.17 Regional Distribution of Sediments

Information within this section has been taken from the Humber Regional
Environmental Characterisation report and where stated the Thomson
Unicomarine benthic report (Appendix L) (Pears and Worsfold, 2011).

4.5.2

Sediment Sources

The sediments in the MAREA study area are derived from a number of
sources, originally laid down in environments very different to the present
day. These relict sediments are from glacial and fluvial deposits that were
reworked during the early Holocene marine transgression. In addition,
coastal erosion has also been a major source of sediments throughout the
Holocene despite modern sedimentation rates being relatively low.

4.5.3

Sediment Characteristics and Distribution

Seabed sediments within the MAREA study area are predominantly sands
and gravels. The regional distribution of seabed sediments is shown on
Figure 4.17. Gravel rich sediments (gravel, sandy gravel, and muddy sandy
gravel) dominate the western part of the study area forming banks and
sediment waves that reflect pre-existing glacial, fluvioglacial, fluvial and
coastal processes. Elsewhere, the gravel layer is mostly less than a few
tens of centimetres thick and rests on till of the Bolders Bank Formation or,
near the coast, Cretaceous chalk bedrock.
Sandy sediment is more common in the centre and along the eastern
boundary of the study area, where it forms linear banks that are up to 20 m
above the surrounding seafloor, sand waves and undulating seabed. The
mean grain size is mainly medium (ie 1-2 phi or 0.25-0.5 mm), with coarser
grain sizes in the nearshore areas and an overall trend of decreasing grain
size towards the north. More locally, fine grained sand occurs at the mouth
of the Humber and very fine grained sands are found mostly within deeps.
Coarse grained sands are limited to areas of tidal current winnowing. Muddy
sediment deposits in the region are restricted to a small area in the north of
Silver Pit and in the northeast.
Gravel, sand and silt fractions as presented in the Thomson Unicomarine
benthic report (Pears and Worsfold, 2011), showing the most recent data for
those stations that were repeat-sampled, are presented in Figure 4.18. Most
samples had little silt and none had more than 50%. Moderate proportions
of silt were found in some scattered areas. Sand was an important sediment
component for nearly all samples with over 50% at many stations, especially
offshore. Gravel was widespread, particularly for some of the samples in the
western part of the area, about 20-50 km offshore.
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Figure 4.18 Results of Particle Size Analysis of Samples from the Humber and Outer Wash Region
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4.6

SEDIMENT TRANSPORT

4.6.1

Sources of Information

Figure 4.19 Overview of Bedload Transport Pathways in the MAREA Study Area

Information within this section has been taken from the baseline
characterisation report by ABPmer, except where otherwise stated.

4.6.2

Regional Sediment Transport

Bedload transport within the Humber region is dominated by tidal currents.
-1
Away from the coast near surface tidal currents exceed 0.75 m.s and are
-1
frequently in excess of 1.7 m.s in the western part of the MAREA study
area. Figure 4.19 shows an overview of the broad scale sediment
movements in the MAREA study area.
Sediments eroded from the Holderness cliffs are transported in a southerly
direction by both wave induced littoral drift and offshore tidal currents. There
is some sediment accumulation at Spurn Head and the Binks, with further
sediment passing the mouth of the Humber and deposited at Donna Nook or
southwards towards The Wash.
The majority of the eroded volume (~60%) is composed of silts and clays
that are transported in suspension, whilst the coarser sediment is
transported as bedload. Based on the asymmetry of the bedforms, the net
transport direction west of Silver Pit is typically southerly. Further offshore,
however, there is evidence of a net northerly transport pathway through the
Race Bank/North Ridge/Dudgeon Shoal area.
Superimposed upon the broad scale transport shown on Figure 4.19 are
numerous smaller scale pathways and circulatory systems, particularly
where the bathymetry is complex such as near the mouth of the Humber or
the Wash and around sandbank features. Over much of the MAREA study
area, and in particular where there are accumulations of gravel, the seabed
sediments are largely immobile during all but the most extreme wave and
surge conditions.

4.6.3

Coastal Sediment Transport Pathways

Holderness
3

It is estimated that between 3 and 4 Mm per year of sediment is eroded
from the Holderness Coast (Balson et al., 1998) and that almost half is
derived from erosion of the nearshore seabed, with a further 23% supplied
by cliff erosion (Wingfield and Evans, 1998). The majority of the eroded
sediment is fine silt and clay, which is transported offshore and along shore
in suspension.
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To the north of Barmston the net littoral drift is to the north at a rate of around
0.05 Mm3 per year. South of Barmston the net drift is southerly and between
Barmston and Hornsea is around 0.15 Mm3 per year (HR Wallingford,
2002a). South of Hornsea longshore drift increases to between 0.2 and 0.3
Mm3 per year due to reduction in the sheltering effect of Flamborough Head
and an increase in sediment availability from rapid cliff erosion. On this
frontage sediment transport is predominantly wave driven with significant
additional contribution from frequent tidal surges that propagate through the
Southern North Sea (HR Wallingford, 2002a).
The fine grained silts and clays eroded from the Holderness cliffs are
transported southwards in suspension at an estimated rate of over 2 Mm3
per year, forming a wide plume that extends several kilometres from the
coastline. The fine sediments are either deposited on the mudflats of the
outer Humber Estuary, transported alongshore towards The Wash or
offshore towards the German Bight (see also Figure 4.29).
The main bedload transport pathway is southwards, extending several
kilometres offshore. It is estimated that of the 3 Mm3 of sediment eroded
from the Holderness coast each year around 0.1 Mm3 of the coarser
sediment is deposited on Spurn Head at the southern end of the frontage.
The remainder is exported away to sinks further south.

Erosion of Silts and Clays from Holderness Cliffs

sediment source of sand sized sediment to the outer estuary is from the
Holderness cliffs, with additional contributions from the nearshore seabed
and minor fluvial input. The Humber Estuary is a mature sediment sink for
finer sediments; the main depositional areas are The Binks, Haile Sands and
Donna Nook.
Between around 0.1 and 0.3 million m3 of sediment derived from the
Holderness cliffs is deposited on the Lincolnshire coast each year. In
addition to this input the combined riverine output from the Humber Estuary
provides minor inputs and the Lincshore beach regeneration scheme
represents an important artificial source of sediment to beaches between
Mablethorpe and Ingoldmells.
The majority of the sediment crossing the Humber Estuary is retained within
the accreting sandflats between Donna Nook and Mablethorpe, with the
potential mean longshore transport rate of only 124,000 m3 to the south.
Inshore transport along the coast is predominantly wave driven and the net
direction is southerly. The tidal currents in the coastal zone (west of 0°30’E)
move sediment in a predominantly southerly direction with the asymmetry of
bedforms supporting this theory. However, further offshore (east of 0°30’E)
the asymmetry suggests a northerly transport despite being against the
direction of the strongest tidal flows.
There are no substantial sediment sinks along the Lincolnshire coast further
south. Sediments transported along the coast may be deposited on the
wide, sandy foreshore and nearshore bar system at Gibraltar Point with only
a small amount of sediment entering The Wash (HR Wallingford, 2002a).

North Norfolk
The cliffs at Hunstanton are a source of sand sized sediments to much of the
North Norfolk coastline; however, much of the released sediment is
transported into The Wash rather than northwards to feed the beaches of
North Norfolk. A further source of sediment is the eroding glacial till cliffs
between Weybourne and West Runton, which provide a variety of sediments
in varying proportions (SNSSTS, 2002). Burnham Flats and Docking Shoal
lie offshore and represent an important sediment source to beaches in the
east.

Source: ABPmer

Lincolnshire
The outer Humber is consistent with a typical macro-tidal estuary. Flows out
of the estuary intersect the north - south sediment pathways along the coast
and prevent sediment from directly crossing the estuary mouth. The primary
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There is conflicting evidence as to the predominant longshore transport
pathways along the North Norfolk coast. The Futurecoast project (Halcrow,
2002), states that the net longshore transport direction is from east to west
with annual drift rates of 70,000 m3 and 40,000 m3 at Blakeney and Holme
respectively. This observation is supported by the westward accretion of
Scolt Head Island and Blakeney Point Spit.
Conversely, evidence shows the primary transport pathway is from west to
east with the majority of sediment derived from Burnham Flats and Docking
Shoal (Posford Haskoning Ltd, 2003 and SNSSTS 2002). The opposing
transport directions could be related to variable hydrodynamic conditions
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(Posford Haskoning Ltd, 2003), e.g. during normal weather conditions
sediments are transported westwards along the beach, whereas during
storm conditions, a strong north-south pathway develops across Burnham
Flats and Docking shoal, which moves large volumes of sediment onshore.
The primary sinks for material are the barrier islands and marsh/flat systems
that exist along the coast. Scolt Head and Blakeney have been extending
westwards and also migrating landwards under rising sea levels. Over time,
the barriers will merge with the Norfolk Plateau to the south and the sink will
be lost. Currently, sediments lost to this sink are transported west to be
deposited in The Wash.

4.7

SEDIMENT AND WATER QUALITY

4.7.1

Sources of Information

The main sources of information in this section are sediment and water
quality data provided by the Marine Environment Monitoring and
Assessment National Database (MERMAN). The locations of the MERMAN
sediment sampling station are shown in Figure 4.20.

4.7.2

Sediment Quality

The following seven metals, as well as hydrocarbons, have been considered
in this section: arsenic, cadmium, chromium, copper, lead, mercury and zinc.
Concentrations of contaminants in sediments are compared against the
Canadian Sediment Quality Guidelines. The lower assessment value, the
threshold effect level (TEL), represents the concentration below which
adverse biological effects are expected to occur rarely. The upper
assessment value, the probable effect level (PEL), defines the level above
which adverse effects are expected to occur frequently (Canadian
Environmental Quality Guidelines, 2001).
Contaminant concentration varies with each contaminant and between
estuaries and coastal zones around the UK, indicating that local factors play
an important role in determining sediment quality (Franklin and Jones 1995).
Concentrations of metals in sediments are generally higher in the coastal
zone and around estuaries than offshore, which indicates that inputs from
rivers and land are significant sources of excess metals in sediments
(Franklin and Jones 1995). In addition, organic material, which generally
has high levels of nutrients and contaminants such as metals and
hydrocarbons, is often associated with very fine sediments (mud and silt).
This indicates that the larger sediment grain size generally found in the
aggregate licence areas is likely to contain lower levels of contaminants than
the coastal zone, where sediments are generally finer.
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aggregate licence areas is likely to contain lower levels of contaminants than
the coastal zone, where sediments are generally finer.

Figure 4.20 MERMAN Sediment Sampling Stations

In the sections below there are instances where there are no data for a
particular station and/or year, in which case the relating section of the graph
has been left blank. This does not indicate a result of zero.

Figure 4.22 Cadmium Levels (1999-2008)
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Data from MERMAN do not show any exceedances of the PEL standard for
-1
arsenic (41.6 mg.kg ) at the four sampling stations as shown in Figure 4.21,
however, all samples were found to have concentrations higher than the TEL
standard. Concentrations have been relatively consistent at each station
throughout the recording period, although concentrations at Off Boston
station are generally lower than the other stations.
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Figure 4.21 Arsenic Levels (1999-2008)
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Figure 4.23 Chromium Levels (1999-2008)
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Much of the contamination in and near the Humber Estuary is due to historic
discharges and reflects the persistent nature of certain contaminants. For
example, inputs from weathering and erosion and lead mining in the
th
Pennines in the 19 Century and past industrial and sewage discharges
contribute to the levels found today (English Nature, 2003). There is also
some arsenic contamination remaining in the sediments from Capper Pass a
metal smelting plant near Brough that closed down about 20 years ago
(English Nature, 2003). Copper, however, still enters the estuary through
some of the main river inputs, such as the Trent.
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No exceedances of the TEL (700 μg.kg ) or the PEL (4.2 mg.kg ) for
cadmium have been recorded in the MERMAN data at any of the sediment
sampling stations (Figure 4.22). Concentrations are fairly consistent across
all stations and no clear trends can be observed, except that concentrations
were generally lowest in samples taken from the Off Boston station.
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Note: Erroneous result from Sunk Island in 2008 measuring 2,130 mg.kg
removed from the average; the sample was one of five.

Chromium
-1

There have been no exceedances of the PEL (160 mg.kg ) for chromium
from 1999-2008 (Figure 4.23); however, samples from all years were found
-1
to be above the TEL (52.3 mg.kg ) with the exception of Off Boston in 2006.
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-1

Copper

Zinc

Figure 4.25 Lead Levels (1999-2008)
-1

-1

There are no exceedances of the PEL for copper (108 mg.kg ) observed in
the MERMAN data from 1999-2008 (Figure 4.24). However, one sample
from Grimsby Road in 2000 and another from Spurn Head in 2007 were
close to the PEL. In most cases copper concentrations were recorded above
-1
the TEL limit of 18.7 mg.kg .
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Figure 4.24 Copper Levels (1999-2008)
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The MERMAN data show no exceedances of the PEL (271 mg.kg ) for zinc
at any of the four sampling stations (Figure 4.27). Concentrations were
highest in sediments from the Grimsby Road station with the exception of
2005 and 2008, when concentrations were found to be highest in sediments
from Sunk Island. Concentrations in samples from Off Boston were
-1
consistently lower than the TEL (124 mg.kg ), although most other samples
exceeded the TEL.

Figure 4.27 Zinc Levels (1999-2008)
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Figure 4.26 Mercury Levels (1998-2008)
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MERMAN data for lead showed two exceedances of the PEL (112 mg.kg )
from the Grimsby Road station in 2000 and 2002 (Figure 4.25). Most
-1
concentrations recorded are above the TEL (112 mg.kg ).
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Data from MERMAN showed one exceedance of the PEL (700 μg.kg ) for
mercury from the Off Boston station in 2007 (Figure 4.26). Samples from Off
Boston for that year all showed high concentrations of mercury that were not
consistent with other years. For other years concentrations of mercury were
highest in sediments from the Grimsby Road station from 1999 to 2004, with
the exception of 2003.
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Hydrocarbons in Sediments
Data from the MERMAN database recorded for the following hydrocarbons
and years were reviewed for this report:









Anthracene (1999-2008);
benzo-a-anthracene (1999-2008);
benzo-a-pyrene (1999-2000, 2002-2008);
chrysene and triphenylene (1999-2002, 2004);
fluoranthene;
naphthalene (2000, 2002-2008);
phenanthrene (1999-2008); and
pyrene (1999-2008).

Data for each of the hydrocarbons showed similar patterns between stations.
Spurn Head and Grimsby Road have recorded consistently higher
hydrocarbon levels than Sunk Island and Off Boston for each of the years
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considered. In general hydrocarbons at Spurn Head and Grimsby Road
were well above the TEL, while samples from Sunk Sank and Off Boston
were generally closer to or below the TEL, except for hydrocarbons at Off
Boston in 1999, which all exceeded the TEL. No samples exceeded the
PEL. Figure 4.28 presents the results for fluoranthene, which is also
indicative for concentrations of other hydrocarbons.

Suspended Sediment

Figure 4.28 Fluoranthene Levels (1999-2008)

Figure 4.29 shows that from an aerial view the waters of the Outer Humber
region take on various shades of tan, gold and green as sediments filter out
from the Humber and Wash and into the North Sea and that there is a
distinct band of suspended sediment transport towards the German Bight
(Earth Snapshot, 2010).
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Figure 4.29 Satellite Image Showing Winter Suspended Sediment
Concentrations across the Southern North Sea
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Suspended sediment concentration is highest close to the coast and
decreases with distance from shore. Concentrations are higher during the
winter, which is primarily due to more frequent storm surges (ABPmer,
2011).

area peak turbidity measurements occur south of the Humber Estuary along
the Lincolnshire coastline near Mablethorpe (ABPmer, 2011). Data on calm
mean summer and winter surface suspended sediment concentrations near
the proposed dredging licence areas are summarised in Table 4.2 (HR
Walllingford, 2002 b).

Table 4.2

Calm Mean Summer and Winter Surface Suspended Sediment
Concentrations

Licence Areas

Summer Mean
-1
Turbidity (mg.l )
102, 105, 448, 449
4-32
106/1-3, 197, 400, 439, 480, 493 8-64
107, 481/1-2
8-64
440, 441/1-3
1-16
Source: HR Wallingford, 2002

Winter Mean
-1
Turbidity (mg.l )
8-64
16-128
16-64
2-16

Grimsby Road
400

Sunk Island

It must be noted that suspended sediment concentrations at specific
locations can differ depending on the time of the survey, both in respect to
season, tidal stage and preceding meteorological conditions. For example,
in addition to transport of large volumes of bedload, storm surges and high
wave conditions can cause a considerable increase in suspended sediment
concentration and transport rates for short periods.
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Nutrients

2008

The data presented below are averages for samples collected during winter
2005 and 2006. The seawater sampling stations used for the determination
of nutrients in seawater are the same as those used for suspended solids.
Surface seawater (<4 m) taken from Station 1 (near The Wash – see Figure
-1
4.2) showed the highest average concentration of nitrates with 0.67 mg.l .
-1
Concentrations were lower in samples from Station 2 (<0.01 mg.l ). There

Water Quality

Water temperature and salinity are physical qualities of seawater and are
discussed in Section 4.2, while suspended sediments, nutrients and
dissolved oxygen as indicators of water quality are considered in this
section.
A number of beaches in the study area have been awarded Blue Flags for
their good quality. The Blue Flag Programme (Blue Flag, 2011) challenges
local authorities and beach operators to achieve high standards of water
quality, environmental management, environmental education and safety.
The beaches at Hornsea, Withernsea, Cleethorpes, Mablethorpe, Sutton on
Sea, Skegness, Hunstanton, Sheringham and Cromer have all been
awarded Blue Flags for their quality.
Data for water quality in the MAREA study area are provided by MERMAN.
The seawater samples described in this section were taken from the three
stations shown in Figure 4.2 (the same as those used for salinity in Section
4.2.3).
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were no data from Station 3
Source: NASA Visible Earth, 2004

MERMAN data presented below are averages for samples collected during
winter. Samples taken from Station 1 show an average surface suspended
-1
sediment concentration (i.e. <4 m deep) of 11.37 mg.l and a concentration
-1
of 12.39 mg.l at 15 m. Samples taken from Station 2 near the Humber
-1
Estuary showed a higher average concentration of 18.04 mg.l at the
-1
surface and 33.11 mg.l at a depth of approximately 31 m. Samples taken
from the offshore station had much lower measured average concentrations
-1
-1
of 3.74 mg.l at the surface and 6.62 mg.l at a depth of 19 m. The data
suggest that suspended sediment concentrations are higher in estuaries
than further offshore.
A study by HR Wallingford (2002) published in the Southern North Sea
Sediment Transport Study (SNSSTS) found that within the MAREA study
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(1)

.

Concentrations of nitrite were marginally higher in samples taken from
-1
Station 1, however, concentrations from all stations were <0.01 mg.l .
Phosphate concentrations were highest in samples taken from Station 2 in
-1
the outer Humber Estuary, with an average concentration of 0.09 mg.l .
-1
Phosphate was slightly lower at Station 1 (0.08 mg.l ) and lower still at
-1
Station 3 (0.05 mg.l ). Ammonia concentrations were highest from Station 1
-1
-1
(0.02 mg.l ) and lowest from the offshore Station 3 (0.01 mg.l ).

(1) All nutrient concentrations are calculated from samples after particulate filtration.
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Dissolved Oxygen

4.8.3
-1

High levels of dissolved oxygen (approximately 6-7 mg.l ) recorded by the
Cefas monitoring programmes in winter indicate that oxygen demand is low
and that water mixing in the region is good (Cefas, 2002).

Water Quality Trends
The OSPAR Quality Status Report 2010 (OSPAR, 2010) evaluates the
quality status of the North-East Atlantic, following the previous quality report
in 2000. The report reflects the collective effort over the period 1998-2008 to
manage, monitor and assess the pressures on ecosystems of the North-East
Atlantic and impacts that they bring. The report looks at trends observed in
the North Sea over the last 10 years.
Inputs of nitrogen and phosphorus to the North Sea have steadily decreased
following a reduction target of 50% as part of the OSPAR Convention. In
2005 most countries had achieved the target for phosphorus but not
nitrogen; the UK is one of the worst performers in trying to reduce national
inputs (OSPAR, 2010).

Noise Sources in the Outer Wash and Humber Estuary

Overview
Ambient underwater noise in the marine environment comprises a variety of
individual sources, the origins of which are both natural and anthropogenic.
Natural noise sources include wind and wave action, precipitation landing on
the sea surface, frictional sound from the movement of seafloor sediments
and the calls of marine life. Naturally occurring ambient noise sources are
not considered to have any detrimental effects on marine ecology within the
MAREA study area so no further details are provided on these here.
The main anthropogenic noise sources in the MAREA study area are
shipping activities (including the movement and activities of fishing vessels,
recreational and military craft) and the construction of offshore
developments. Anthropogenic activities elevate ambient underwater noise
levels and may be audible to certain marine species with the potential to
impact their behaviour.

Commercial Ships on the Horizon at the Mouth of the Humber Estuary

North Sea concentrations of heavy metal contamination (cadmium, mercury
and lead) in sediments have generally fallen since 1990. Much of the
reduction occurred before 2000 and the changes since then have been
relatively small (OSPAR, 2010).

4.8

UNDERWATER NOISE

4.8.1

Sources of Information

Noise in the marine environment has the potential to conflict with audiosensitive marine species by masking their calls, causing behavioural
reactions, or by damaging their sense of hearing in extreme cases.
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In addition to general shipping noise, fishing vessels also contribute industryspecific noise that is made by the deployment and use of fishing gear such
as trawling gear and nets. Underwater noise from fishing gear generally
consists of low frequencies from on-board rollers, mid and high frequencies
from seabed disturbance and high frequencies from the movement of chains
(Richards et al., 2007). The fishing intensity in the study area and English
North Sea is extensive (as described in Section 6.2) and therefore noise
from this source is considered to be widespread within the MAREA study
area. This activity is anticipated to continue until and beyond 2030.

Although military vessels often have sound-reduced engines, the MoD PEXA
areas and naval activities described in Section 6.3 are likely to contribute
some level of noise to the marine environment from ship, submarine and
aeroplane engines and also from explosions during bombing practice.
Impulsive sounds such as explosions can be multi-frequency and high
volume close to the source, with the potential for the sound to propagate
over large distances.

Introduction to Underwater Noise

Sound travels several times faster through water than through air and
commonly over greater distances per decibel (dB). Marine life is well
adapted to benefit from this, with many species using sound to
communicate, search for prey, avoid predators and for orientation and
navigation.

Fishing Vessels

Military Vessels

There are a number of key literature sources, including a MALSF report, that
describe noise in the marine environment, the extent to which marine
aggregate dredging activities contribute to this, and the implications of this
on marine ecology. These sources are referenced throughout the section,
where appropriate.

4.8.2

A survey of automatic identification system (AIS) equipped vessels was
undertaken (Appendix H), which collected data from the majority of
commercial shipping in the MAREA study area. An average of 150 ships per
day was found to traverse the study area in many directions between ports in
the Humber Estuary, The Wash and abroad, with the majority of ships being
large cargo vessels and tankers. An average of 3 per day (or 2%) of these
were found to be marine aggregate dredgers. As described in Section 6.5
shipping is commonplace across the study area with the exception of
shallow areas, with the implication that low frequency vessel noise is a
relatively constant component of the baseline ambient noise levels in the
MAREA study area. Shipping has been described as the main contributor to
the rise in ambient noise in European waters (Tasker et al., 2010) and noise
from shipping is likely to be highest in the vicinity of shipping lanes. No
decline in shipping activities between the present day and 2030 is
anticipated.

Sonar
Source: Shutterstock

General Shipping and Engine Noise
Like most of the UK’s coastal waters the Humber and Outer Wash MAREA
study area is heavily used by shipping. The major Ports of Hull, Immingham,
Goole and Kings Lynn as well as the numerous smaller ports, harbours and
marinas are sources of particularly high levels of vessel traffic in the MAREA
study area. Commercial shipping traffic produces underwater noise from
ship engines and mechanical parts in the range of 10 Hz to 1 kHz depending
on the size and type of vessel and the speed at which it travels.
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Marine vessels including commercial ships, fishing boats, naval vessels and
recreational craft use a number of active sonar systems for navigation and
data acquisition purposes. Commonly used systems include echosounders,
fish-finding and net control sonar, multibeam sonar, seismic survey airguns
and military sonar. The frequencies and output levels used vary depending
on the purpose of the sonar system but the depth sounding sonar systems
used by civilian vessels typically use frequencies between 50 and 200 kHz,
and their use is currently unregulated in UK waters (Tasker et al., 2010).
High frequencies (>100 kHz) are preferentially used for mapping and
imaging purposes such as for locating schools of fish or for seabed mapping,
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whilst low frequencies are used by the military for long-range searching.
Deep seismic surveys typically use low frequency (10-300 Hz), high intensity
(215-250 dB) pulses but these are less commonly used in the MAREA study
area than higher frequency sonars used by common commercial and civilian
vessels. The use of sonar within the MAREA study area is widespread and
this noise source is considered to be continuous and highly variable in
amplitude and frequency.

“City of Westminster” Trailing Suction Dredger Steaming in Open Water

There are three main coastlines within the MAREA study area: Holderness,
Lincolnshire and North Norfolk. All three coastlines are sensitive to changes
in wave height and sediment transport with much of the coastline
experiencing erosion due to the combination of weekly resistant sediment
formations at the coast and the high energy marine environment. Coastal
accretion is generally localised, for example at Donna Nook. Various coastal
defences are positioned along the coastline to prevent further erosion. The
dredging licence areas are all located more than 12 km from the coast and
based on the previously described seismic data, bathymetry and
sedimentary data, do not form part of the coastal sediment system.

As described in Section 6.3 the southern North Sea is currently the focus of
considerable offshore wind development, with the Inner Dowsing and the
Lynn windfarm sites already operational in the southwest of the MAREA
study area and the Lincs and Sheringham Shoal sites currently under
construction in the south. Further sites are proposed for future development
and although the precise numbers of turbines are not yet decided the
construction phases of any approved developments are likely to continue
throughout the coming years until at least 2030.

Information on windfarm development status (e.g. planning, construction or
operation) can be found at http://www.4coffshore.com/windfarms/.

Marine Aggregate Dredging
Marine aggregate dredging contributes shipping and machinery noise to the
marine environment in the same way as the other previously described
shipping. The act of dredging also creates low frequency noise (below 1
kHz) from the motion of the draghead on the seabed and higher frequencies
from the pumps and the flow of aggregates into the hopper. Some seabed
vibration occurs during dredging activities but little data are available on the
extent of this or on the ambient seabed vibrations (Robinson et al., 2011).
The MALSF study found that dredging vessels produce noise below 500 Hz
that is similar to that produced by merchant vessels travelling at modest
speed and that the aggregate extraction process produces higher frequency
broadband noise above 1 kHz. The noise produced is dependent on the
aggregate type being extracted, with coarser sediments producing higher
noise levels. Noise produced by marine aggregate dredging only occurs
during periods of active dredging.
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SUMMARY AND KEY BASELINE SENSITIVITIES

Key physical baseline sensitivities within the MAREA study area are the
coastline, the seabed and water quality.

Offshore Windfarm Construction

The piling methods used to install offshore wind turbines introduce high
amplitude, low and mid-frequency impulsive sounds to the marine
environment during the construction phase of such projects, which is
becoming a major contributor to ambient noise levels in the area. For
example, piling at North Hoyle gave a source level of around 260 dB re 1
mPa at 1 m distance from the source (Nedwell, 2003). Operational
windfarms also emit low amplitude, low frequency continuous noise from
their mechanical components.

4.9

The seabed is characterised by numerous mobile bedforms, including
sandwaves and sand ribbon patches. Sandbanks and deeps are also
present. These features may be sensitive to changes in waves, tidal flows
and sediment transport in the region.
Source: Shutterstock.com

Current licenced aggregate dredging and application dredging areas can be
found on the Crown Estate website (www.thecrownestate.co.uk) and are
also indicated on the graphics throughout this report.

Water quality in the MAREA study area is generally good. Suspended
sediment concentrations are naturally highest in nearshore areas,
particularly around The Wash and Humber Estuary. Concentrations of trace
metals and hydrocarbons are generally sufficiently low that adverse
ecological effects are uncommon.

4.8.4

Coastal Defences on the North Norfolk Coast

Ambient Noise Measured Data

Ambient underwater noise is affected by a variety of factors such as water
depth, substrate hardness and coarseness, wind speed, as well as volumes
of shipping traffic. There are no data available in the public domain to typify
ambient noise levels in shallow coastal environments such as the MAREA
study area (Nedwell et al., 2003). However, as part of the EIA process for
the North Hoyle and Scroby Sands offshore windfarm projects, some
baseline data for ambient noise levels were recorded. Ambient baseline
levels were recorded between approximately 20-130 dB re 1 µPa and at
highly variable frequencies (Nedwell et al., 2003).
Measurements suggested that overall sound pressure shows diurnal
variation, with significantly more fluctuations throughout the day than at night
due to higher numbers of shipping movements. Noise levels also tend to be
higher in coastal areas than when compared to deep water data. Little
variability was identified within the frequency band of approximately 2 kHz to
100 kHz, which is the band thought to correspond to naturally occurring wind
and wave-generated noise (Nedwell et al., 2003). However, at frequencies
below 1 kHz some considerable variation was identified. These frequencies
were largely attributed to shipping movements and were accordingly found to
vary with shipping activity.
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5

5.1

5.1.1

BIOLOGICAL ENVIRONMENT

BIOLOGICAL ENVIRONMENT INTRODUCTION

Introduction

This section describes the baseline conditions with respect to the biological
environment in the MAREA study area.
The region is characterised by diverse intertidal and subtidal habitats that
support a variety of marine communities depending largely on the different
sediment types found within the estuarine and marine environment. Areas of
muddy and fine-grained habitat in The Wash support communities of bivalve
and shrimp, whilst echinoderms such as sea cucumber and sea urchin are
found in coarser areas of sand and gravels offshore from the Humber
estuary mouth.

The Humber and Outer Wash provides habitat for a large number of fish
species including demersal species and flatfish as well as pelagic species
and elasmobranchs. Some of these species are migratory so there is
seasonality in their distribution throughout the study area, whilst others come
to the area to find nursery or spawning grounds.
Many of these species are important prey for marine mammals and birds and
therefore have high ecological importance for the regional ecosystem. The
commercial fish species of the North Sea are protected by international and
national legislation in the form of Species Action Plans and the migratory fish
species that may occur in the study area are protected under European
Directives.

5.1.2

Legislation and Guidance

Overview

OSPAR
The Biological Diversity and Ecosystems Strategy under the OSPAR
Convention describes Ecological Quality Objectives (EQOs) for marine
species and habitats; lists species that are threatened or in decline; requires
the development of a network of Marine Protected Areas (MPAs); and
includes programmes and measures to combat damage to the marine
environment caused by human activities. In 2003 the OSPAR Agreement on
Sand and Gravel Extraction was made stating that member parties should
take the ICES Guidelines for the Management of Marine Sediment
Extraction into account when authorising the extraction of marine sediments
including gravel. For more information on OSPAR see Chapter 4.

Marine mammal species that occur within the MAREA study area include
both cetaceans (whales, dolphins, porpoises) and pinnipeds (seals) which
are protected by both national and international legislation. Nationally and
internationally important seabird populations can be found in the waters of
the southern North Sea including the MAREA study area.
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Section 5.2 Benthic Ecology;
Section 5.3 Fish Ecology;
Section 5.4 Marine Mammals;
Section 5.5 Ornithology; and
Section 5.6 Protected Areas.

International Legislation and Designations

Source: Shutterstock.com

Epifaunal species such as anemones, crabs, and lobsters tend to dominate
in less mobile areas of coarse gravel and hard rock found to the south of the
Humber mouth, and some of these species have regional commercial
importance. The study area is home to species protected under the UK
Biodiversity Action Plan, species designated as Nationally Important Marine
Features, as well as habitats that are designated and protected under
European Directives.







This section provides an overview of the international, European, and
national legislation, conventions and protocols that apply to all receptors in
the biological environment investigated in the MAREA. The biological
receptors include benthic ecology, fish ecology, marine mammals, birds and
protected areas.

Herring gull (Larus argentatus) Feeding on a Small Crab

Intertidal Sandflat Habitat at the Mouth of the Humber Estuary

Source: ERM

The following sections address these topics in greater detail:

A number of national and European environmental designations are in place
to protect the species found in the Humber and Outer Wash region. Marine
and coastal protected sites in the study area that are designated under
European Directives include Special Areas of Conservation (SAC) under the
Habitats Directive, Special Protection Areas (SPA) under the Birds Directive
(see Section 5.1.2). There is also a candidate SAC that are yet to be fully
designated and a number of recommended Marine Conservation Zones
(rMCZs) and recommended Reference Areas (rRAs).
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Bonn Convention on the Conservation of Migratory Species of Wild Animals,
1979 (the Bonn Convention)
The Bonn Convention was adopted in Germany in 1979 and came into force
in 1985 with the aim of conserving terrestrial, marine and avian migratory
species throughout their range. Migratory species that are threatened with
extinction are listed in Appendix 1 of the Convention, and migratory species
that need or would significantly benefit from international co-operation are
listed in Appendix II.

Berne Convention on the Conservation of European Wildlife and Natural
Habitats, 1979 (the Berne Convention)
The Berne Convention was adopted in Switzerland in 1979 and came into
force in 1992 with the overall aim of ensuring the conservation and protection
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Criteria for the selection of SPAs are described in the Birds Directive –
Selection Guidelines for SPAs, published in 1999 by the JNCC.

of wild plants and animal species and their natural habitats as listed in
Annexes I and II and to regulate the exploitation of species listed in Appendix
III.

European Legislation and Designations

Agreement on the Conservation of Small Cetaceans of the Baltic and North
East Atlantic, Irish and North Seas (ASCOBANS)

The EU Marine Strategy Framework Directive (2008/56/EU) came into force
in July 2008. It sets the overall goal of achieving ‘Good Environmental
Status’ for Europe’s seas by 2020. Each Member State must produce a
Marine Strategy for its waters, in collaboration with other Member States
sharing the same marine region. Key requirements include:

ASCOBANS was agreed in 1991 and came into force in 1994 under the
auspices of the Bonn Convention. Signatory states have agreed to work
together to promote the conservation, research into and public awareness of
all toothed whales in the Agreement Area, with the exception of the sperm
whale (Physeter macrocephalus). It has developed two regional
conservation tools for the harbour porpoise including a conservation plan for
the species in the North Sea.
IUCN Red Data List Species
The International Union for Conservation of Nature (IUCN) supports scientific
research and manages field projects for environmental and development
issues around the world. The IUCN Red Data List is a world standard that is
used to produce the IUCN Red List of Threatened Species and serves to
identify plant and animal species that are in the most need of conservation
and provide a global index of changes in biodiversity.
Ramsar Convention
The Convention on Wetlands of International Importance was agreed in
Ramsar, Iran in 1971 and ratified by the UK in 1976. The Convention was
initially brought about to protect sites of importance particularly as waterfowl
habitat. Its scope has since broadened to cover all aspects of wetland
conservation and its sustainable use, recognising wetlands as ecosystems
that are extremely important for biodiversity conservation and for the wellbeing of human communities. Ramsar sites are designated by all member
states and listed in the Ramsar List of Wetlands of International Importance.
The criteria for receiving this designation include: the wetland supports
20,000 water birds; and/or supports 1% of the individuals in a population of
one species or subspecies of water bird.
The UK underpins the designation of its Ramsar sites through prior
notification of these areas as Sites of Special Scientific Interest (SSSIs).
Originally notified under the National Parks and Access to the Countryside
Act 1949, SSSIs have been renotified under the Wildlife and Countryside Act
(WCA) 1981. In England and Wales, further protection is provided by the
Countryside and Rights of Way (CRoW) Act 2000. UK government policy
affords a high level of protection to Ramsar sites, which is in line with that
given to national and European conservation designations.
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The Marine Strategy Framework Directive



An assessment of the current state of UK seas by July 2012.



A detailed description of what Good Environmental Status means for UK
waters, and associated targets and indicators by July 2012.



Establishment of a monitoring programme to measure progress toward
Good Environmental Status by July 2014.



Establishment of a programme of measures for achieving Good
Environmental Status by July 2016.

A potential SPA (pSPA) is a site that has been formally recommended to
Defra by JNCC, Natural England or Countryside Council for Wales for
designation. Natural England is responsible for identifying potential SPAs
and conducting public consultation on proposals for English inshore waters
(0-12 nm). JNCC leads on the selection of SPAs within the UK offshore
area. Sites that span inshore and offshore waters are progressed jointly by
Natural England and JNCC.
The Birds Directive is enacted in the UK through the Wildlife and
Countryside Act 1981 and subsequent amendments and the Conservation
(Natural Habitats &c) Regulations, 1994 as amended .

Bempton Cliffs SPA on the Holderness Coast

This Directive is therefore likely to become very important to industries
operating in the UK offshore area over the coming years. The UK is keen to
use OSPAR as the forum to deliver all key regional elements of the Directive,
and OSPAR is currently reviewing its priorities to ensure it supports the
delivery of the Directive. The Directive has been transposed into UK
legislation through the Marine Strategy Regulations 2010.
The Directive includes indicators for Good Environmental Status relevant to
biological receptors. For example, biological diversity at a species, habitat
and ecosystem level should be supported, and all species within ecosystem
networks maintained at levels ensuring long term abundance and
reproductive viability. There will also be an increased focus on establishing
marine protected areas under the Directive, as a key method for achieving
Good Environmental Status. The Directive also states that anthropogenic
inputs of substances and energy, including noise, should not cause pollution
within the marine environment.
European Directive on Conservation of Wild Birds (79/409/EEC (the Birds
Directive)
The Birds Directive is an important piece of European conservation
legislation as the instrument that enables the European Union to meet its
obligations for bird species under the Bonn and Berne Conventions. It aims
to protect birds which are considered rare or vulnerable within the European
Community and all regularly occurring migratory birds. Special Protection
Areas (SPAs) are designated under Article 4 of the Directive which came into
force in April 1979. SPAs are classified for rare and vulnerable birds, listed
in Annex I of the Directive, and for regularly occurring migratory species.
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European Directive on the Conservation of Natural Habitats and Wild Flora
and Fauna (92/43/EEC) (the Habitats Directive) as amended
The Habitats Directive established a European ecological network known as
Natura 2000. The network comprises Special Areas of Conservation (SAC)
designated by Member States in accordance with the provisions of the
Directive, and Special Protection Areas (SPA) classified pursuant to the
Birds Directive. The Habitats Directive is intended to maintain biodiversity in
Member States by defining a common framework for the conservation of wild
plants and animals and habitats of Community interest. It is the instrument
that enables the EU to meet its obligations under the Berne Convention.
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Article 3 of the Habitats Directive requires the establishment of a European
network of high-quality conservation sites that will make a significant
contribution to conserving the 189 habitat types and 788 species identified in
Annexes I and II of the Directive (as amended). The listed habitat types and
species (excluding birds) are those considered to be most in need of
conservation at a European level. There are 76 Annex I habitat types that
occur in the UK and of the Annex II species, 43 are native to the UK.
Pursuant to Directive 79/709/EEC, Article 12 provides strict protection of
those animals listed in Annex IV in their natural range, Article 14 states that
populations of animal species listed in Annex V can only be exploited in a
sustainable way and Article 15 prohibits the taking of animals listed in Annex
V in certain ways.
An offshore draft SAC (dSAC) is a site that has been formally recommended
to Defra by JNCC, Natural England or the Countryside Council for Wales for
designation, but has not been formally approved for public consultation. It
will become a European site at the point in time at which it is proposed to the
Commission by the Secretary of State or a Devolved Administration as a site
eligible for designation as a SAC. On submission, the site will become
known as a candidate SAC (cSAC).
Natural England is currently progressing eight cSACs, including the Inner
Dowsing, Race Bank and North Ridge cSAC in the Humber and Outer Wash
area.

National Legislation and Designations
Wildlife and Countryside Act 1981 and subsequent amendments
The Wildlife and Countryside Act (WCA) consolidates and amends existing
national legislation to implement the Berne Convention and the Birds
Directive in Great Britain. It is complimented by the Wildlife and Countryside
(Service of Notices) Act 1985, which relates to notices served under the
1981 Act, and the Conservation (Natural Habitats, &c.) Regulations 1994
that implement the Habitats Directive (described below). The WCA 1981
makes it an offence (with exception to species listed in Schedule 2) to
intentionally kill, injure, or take any animals listed on Schedule 5 and also to
disturb them in a place of shelter or rest (including in the sea in the case of
marine mammals).
The Secretary of State may also designate areas of special protection to
provide further protection to birds with special penalties existing for offences
relating to birds listed on Schedule 1, such as disturbing these birds or their
dependent young at their nests. It should be noted that these are distinct
from SPAs designated under the Birds Directive.
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Conservation (Natural Habitats, &c.) Regulations 1994 (Habitats
Regulations)

Improved provisions for the protection and management of SSSIs were
introduced by the CRoW Act 2000.

The UK Habitats Regulations 1994 transpose the Habitats Directive into
national law up to the 12 nautical mile (nm) territorial waters limit, and also
provide for the selection of a network of SACs that are selected according to
their importance for either habitats or species (listed in Annex I or Annex II of
the Habitats Directive respectively).

National Nature Reserves (NNRs) and Marine Nature Reserves (MNRs)
NNRs are selected as examples of some of the most important natural and
semi-natural terrestrial and coastal ecosystems in the UK. They are
managed to conserve their habitats and to provide opportunities for scientific
study. NNRs are declared in England, Scotland and Wales under the
National Parks and Access to Countryside Act 1949 and the WCA 1981 for
England, Scotland and Wales.

The Conservation of Habitats and Species Regulations, 2010
These regulations consolidate the various amendments made to the Habitats
Regulations 1994 by providing for the designation and protection of
European sites (SPAs and SACs), the protection of European protected
species, and the adaptation of planning and other controls for the protection
of European Sites.

MNRs are established in England, Scotland and Wales under the WCA 1981
with the aim of conserving marine flora and fauna and geological features of
interest, and provide opportunities for research.

Signboard at the Donna Nook National Nature Reserve

Offshore Marine Conservation (Natural Habitats) Regulations 2007
These regulations transpose the EC Habitats Directive in marine areas
where the UK has jurisdiction beyond its territorial sea, or from 12 nm to the
200 nm exclusive economic zone (EEZ) waters limit. The regulations
provide for the designation and protection of European sites (SPAs and
SACs) and to ensure the conservation of European protected marine
species. These regulations were amended by the Offshore Marine
Conservation (Natural Habitats, &c.) (Amendment) Regulations 2010.
Conservation of Seals Act 1970
The Conservation of Seals Act prohibits certain methods of killing seals such
as poisoning, and it introduced ‘closed seasons’ in which seal culling is not
permitted. In England, the closed seasons coincide with the pupping periods
of UK resident species from 1st June to 31st August inclusive for common
seals and from the 1st September to 31st December inclusive for grey seals.
Countryside and Rights of Way Act (CRoW) 2000

UK Biodiversity Action Plan (BAP)

All cetaceans are listed under Section 74 of the CRoW Act: List of Habitats
and Species of Principal Importance for the conservation of Biological
Diversity in England. The Act also extends the protection to Schedule 5
animals including reckless disturbance of their places of shelter or rest.
Sites of Special Scientific Interest (SSSIs)
The majority of coastal SACs are underpinned by one or more Sites of
Special Scientific Interest (SSSIs), notified under the WCA 1981 (JNCC,
2009a). Many SSSIs are also National Nature Reserves (NNRs) or Local
Nature Reserves (LNRs). SSSIs provide statutory protection for the best
examples of the UK’s flora, fauna or geological or physiogeological features.
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The UK BAP is the Government's response to the Convention on Biological
Diversity (CBD) signed in 1992. It describes the biological resources of the
UK and commits a detailed plan for their protection. UK BAP priority species
are transposed into UK law by inclusion under Section 74 of the CRoW Act
2000: List of Habitats and Species of Principal Importance for the
conservation of Biological Diversity in England. A Species Action Plan
provides detailed information on the threats facing species and the
opportunities for maintaining and enhancing populations. A ‘Grouped’
Species Action Plan has been produced for Commercial Marine Fish as a
range of common policies and actions are required for all species listed. All
cetaceans are listed under UK BAP as a group and the harbour porpoise is a
priority action plan species.
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Nationally Important Marine Features (NIMF)
NIMF are a part of Defra’s Review of Marine Nature Conservation (RMNC).
The review identifies threatened, rare or otherwise exceptional features in
the marine environment, referred to as NIMFs. NIMFs will be underpinned
by legislation set out in the Marine Bill and encompass marine species and
habitats that do not fall within the Natura 2000 Network but are still
considered to be of conservation value.









Bed of Mussels (Mytilus edulis)

Natural England (NE);
Norfolk Coast AONB;
North East Lincolnshire Council;
North Eastern Sea Fisheries Committee;
North Norfolk District Council;
The Royal Society for the Protection of Birds (RSPB); and
Yorkshire Wildlife Trust.

The Marine and Coastal Access Act (MCAA)

Benthic Ecology

The UK’s MCAA 2009 provides for the designation of Marine Conservation
Zones (MCZs) in UK offshore waters, which have been identified and
recommended for England in 2011 through the MCZ Project. The regional
project NetGain has recommended MCZs for the English North Sea.
Together with SACs and SPAs with marine components, the MCZ network is
intended to deliver England’s contribution to the UK’s vision of an
ecologically coherent network of Marine Protected Areas (MPAs) by 2012; a
key component of OSPAR’s strategy.

The JNCC, Cefas, and NE were also consulted as part of the benthic
ecology baseline characterisation for the MAREA. These organisations were
consulted on the proposed approach for benthic surveying in February 2011,
and the scope of the survey was amended following comments received.
The revised benthic survey protocol was approved by Cefas in March 2011.

Local Designations
Under the National Parks and Access to the Countryside Act 1949, Local
Nature Reserves (LNRs) may be declared by local authorities after
consultation with the relevant statutory nature conservation agency. LNRs
are declared and managed for nature conservation, and provide
opportunities for research and education.

5.1.3

Consultation

Overview
Key statutory and non-statutory organisations were consulted on issues
related to the biological environment throughout the MAREA process. A
scoping workshop was held in conjunction with the marine aggregate
industry on 20th July 2009 in Lincoln. The following organisations provided
feedback, information and views on the scoping and MAREA stages of the
regional assessment, which were collated and fed back into the MAREA:











Cefas (Centre for Environment, Fisheries and Aquaculture Science);
Marine Management Organisation (MMO);
East Riding of Yorkshire Council;
Environment Agency;
Greater Wash Fishermen’s Association;
Holderness Fishermen’s representative;
International Dolphin Watch;
The Joint Nature Conservation Committee (JNCC);
Lincolnshire County Council;
Lincolnshire Wildlife Trust;
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In July 2011, a further meeting was held between the HADA group, Cefas,
NE, JNCC, ERM and Unicomarine to present the findings of the benthic
ecology characterisation and to seek advice regarding the most appropriate
statistical analyses to be applied to the collated datasets. Further
consultation took place in regard to impacts to benthic ecology in January
2012.

Source: Shutterstock.com

Oyster Catcher (Haematopus ostralegus) on the Shore

Fish Ecology
Meetings were held with fishing representatives in July and August 2011 as
described in Section 6.1) and although the focus was on commercial
fisheries, the meetings provided a valuable opportunity for gathering
information regarding the spawning and nursery grounds of important fish
species and the locations of shellfish beds in the MAREA study area.

Marine Mammals
In addition to information provided by the JNCC, RSPB, and International
Dolphin Watch at the scoping stage, information and data sources regarding
marine mammals in the MAREA study area have also been provided during
the MAREA process by the Sea Mammal Research Unit and the University
of St Andrews.

Ornithology
The JNCC, NE, and RSPB provided information and views on the scoping
stages of the MAREA and the JNCC reviewed and commented upon draft
chapters of the MAREA process that have been incorporated into the final
publication.
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5.2

BENTHIC ECOLOGY

OSPAR

5.2.1

Introduction

The Biological Diversity and Ecosystems Strategy under the Convention for
the Protection of the marine Environment of the North-East Atlantic (the
‘OSPAR Convention') describes Ecological Quality Objectives (EQOs) for
marine species and habitats and lists benthic species that are threatened or
in decline; requires the development of a network of Marine Protected Areas
(MPAs) including the protection of benthic habitats; and develops
programmes and measures to combat damage to the marine environment
caused by human activities.

In the Humber and Outer Wash region a combination of inputs of fine
sediments from coastal erosion and resuspension of seabed material by
waves and storm surges results in a relatively high turbidity environment.
Turbidity tends to decrease with distance from shore but bedload transport,
among other factors, increases turbidity near the seabed. Where the
Humber estuarine plume enters the marine environment an area of repeated
re-suspension and deposition has developed. This has led to the
colonisation of the benthos by robust, often mobile, species that can survive
stressful physical environments (Frid et al., 2000).
This region is typical of the subtidal benthic environment in the Southern
North Sea. In the centre of the region there are Sabellaria spinulosa reefs
that may qualify as Annex I habitats under the Habitats Directive (see
Section 5.6). There are also two areas of chalk reef: one in the north of the
study area off the coast at Flamborough Head which is protected as a
Special Area of Conservation (SAC) and the second in the south of the study
area off the coast of Sheringham. The reef at Sheringham may qualify as an
Annex I habitat.

5.2.2

Legislation

This section discusses the key aspects of legislation that have relevance for
benthic ecology.
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Intertidal Sandbank on the North Norfolk Coast

Designated Sites
Several legislative acts provide for the designation of areas for nature
conservation purposes. As described in Section 5.1, the European Directive

on the Conservation of Natural Habitats and Wild Flora and Fauna
(92/43/EEC) (known as the Habitats Directive) as amended, 1992, allows for
the designation of SACs. In the MAREA study area there are three SACs
and one candidate SAC as detailed below and shown in Figure 5.70 in
Section 5.6.


In the MAREA study area there are three SACs and one candidate SAC. Six
recommended Marine Conservation Zones (rMCZs) and two recommended
reference areas (rRAs) are also present. The SACs, cSAC, rMCZs and
rRAs are all designed to protect benthic communities and habitats.
This section provides information on the legislation that is relevant to benthic
ecology within the MAREA study area, information on the consultation that
was undertaken when collating the baseline information and an overview of
the process and methodology used to gather information to support this
section. This is followed by an overview of the benthic ecology of the region
and then more detailed information on the benthic habitats and communities
present within the region including which biotope classifications have been
applied to these communities, an assessment of the difference between
areas impacted by dredging and unimpacted areas and details on the
number and diversity of species found. Information is presented on relevant
protected habitats and species, commercially important benthic species and
non-native species. Finally the chapter provides information on the key
sensitive receptors in the region that will be taken forward to the impact
assessment.

two final recommended reference areas (rRA). Reference areas are
designated areas where all human-derived impacts are minimised. These
sites are discussed in further detail in Section 5.6.



Natural England submitted Inner Dowsing, Race Bank and North Ridge
th
as a candidate SAC (cSAC) to the European Commission (EC) on 20
August 2010 (see Section 5.6 for more information). This site is in the
south of the MAREA study area and overlaps with six of the areas:
Licence Areas 107, 480, 481/1, 481/2, 440 and Application Area 439.
The area encompasses a wide range of benthic environments including
sandbanks and biogenic reef of the Ross worm Sabellaria spinulosa
(Cooper et al., 2008).
The Wash and North Norfolk Coast SAC is designated for its intertidal
and subtidal sandbanks, intertidal mudflats and reefs (see Section 5.6
for more information). This site is in the southwest of the study area and
extends out to approximately 12 km from the north Norfolk coast. This
SAC hosts a wide range of coastal and marine habitats and species.



The Humber Estuary SAC supports extensive areas of intertidal mudflats
as well as submerged sandbank and dune habitats (see Section 5.6 for
more information). This site is in the west of the study area and is an
estuarine environment.



The Flamborough Head SAC supports subtidal chalk reef habitats (see
Section 5.6 for more information). This site is in the far northwest of the
study area and extends approximately 8.5 km from the Flamborough
Head coastline.

Source: ABPmer

5.2.3

Consultation

The following organisations have been consulted as part of the development
of the benthic ecology baseline characterisation section for the MAREA:




Cefas;
Natural England; and
Joint Nature Conservation Committee (JNCC).

These organisations were consulted on the proposed approach for surveying
and characterisation and the findings of the benthic ecology characterisation
process, and also commented on the MAREA sections in draft format.

As also explained in more detail in Section 5.6, the Marine and Coastal
Access Act 2009 has allowed for designation of MCZs around the coast of
the UK based on a number of ecological criteria. Within the MAREA study
area there are six final recommended MCZs (rMCZ) designations as well as
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5.2.4

Methodology and Sources of Information

Figure 5.1

Benthic Ecology Characterisation Process

Introduction
The overall aim of the MAREA benthic ecology baseline section is to:




provide regional characterisation of the MAREA study area;
examine historical impacts from dredging within the MAREA study area;
and
identify key species and habitats which need to be assessed within the
MAREA.

There were five main steps to this process each of which is expanded upon
in the sections below:
1. Initial review of existing desk top and historic survey data.
2. Gap analysis to determine whether sufficient data exist to fulfil the
requirement for baseline characterisation for the Humber MAREA.
3. Gap analysis to determine whether sufficient data exist to fulfil the
requirement for baseline characterisation for individual EIAs.
4. A survey to fill the gaps that were identified.
5. Analysis of the consolidated dataset of all available survey data
(including the MAREA benthic infill survey) to provide benthic
characterisation of the area.
These steps, and the organisations involved in the process, are also
illustrated in Figure 5.1.

ENVIRONMENTAL RESOURCES MANAGEMENT
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Step 1 - Initial Review of Existing Desktop and Historic Survey Data



Natural England Research Reports.

In order to provide a detailed understanding of the benthic baseline
environment, data from previous surveys in the MAREA study area were
reviewed and were used in scoping the ‘infill’ survey (Step 4). These
included (as shown in Figure 5.2):



DTI Strategic Environmental Assessment Reports (SEA 2 and 3).



Foster-Smith et al., (1999, 2001, 2003), reports on Sabellaria in the
Wash and North Norfolk Coast cSAC.



Humber Regional Environmental Characterisation (REC) Benthic Survey
(2010) (Appendix C).



A range of reports carried out by Precision Marine Surveys Limited and
key staff.



Pre-dredge baseline survey data collected between July 2008 and
February 2009 and a similar survey in July 2002 for the Marine
Aggregate Extraction Application Area 106 East (Area 480).



Additional published reports and papers.



Photograph of Fine-Grained Sandy Seabed within the MAREA Study Area

By examining the spatial coverage provided by existing data sources it was
concluded that there was sufficient information from existing surveys in the
study area for broad regional characterisation of the area (Figure 5.2).

Survey data collected to inform the Mineral Industry Research
Organisation (MIRO) funded report ‘Impacts of overboard screening on

seabed and associated benthic biological community structure in relation
to marine aggregate extraction’ in June 2003.


Baseline survey data collected as part of the EIA for Areas 448 and 449
in February 2007.



Pre-dredge baseline survey data collected as part of the application for
Area 481 in November 2008 and a characterisation survey in May 2003.



Baseline survey data collected as part of the EIA for the Dudgeon
offshore wind farm in May and October 2008.



Baseline survey data collected as part of the EIA for the Triton Knoll
offshore windfarm in November 2008.

All samples had been collected using 0.1 m² Hamon grabs but the sieve
sizes used for faunal analysis may not have been consistent. At least three
different laboratories had analysed the different samples. UnicoMarine
combined all datasets to produce a single species abundance matrix.
Data analysis of the single species abundance matrix and PSA dataset
showed that the number of taxa per station and individuals per square metre
varied considerably across the area. There was large variability across the
study area resulting in a large number of benthic communities being
identified through multivariate statistical analysis (using the statistical
package PRIMER 6.1.13). A total of 19 MNCR biotope codes (Connor et al.,
2004) were attributed to 138 cluster groups. These results, and the known
distribution of habitats that have the potential to support Sabellaria reef, were
used to scope the infill benthic survey for this MAREA.

Photograph of Gravelly Seabed within the MAREA Study Area showing
Scale Bar with 10 cm Intervals

In addition to survey data, the following data sources have been used to
inform the benthic ecology baseline.


Conner, D. W., Allen, J. H., Golding, N., Howell, K. I., Lieberknecht, L.
M., Northen, K. O. and Reker, J. B. 2004. The Marine Habitat
Classification for Britain and Ireland Version 04.05 JNCC, Peterborough.



The Mapping European Seabed Habitats (MESH) tool that has been
developed jointly by JNCC and European partners to map marine
habitats off the coasts of the UK and North West Europe.



The National Biodiversity Network (NBN) Gateway tool that shows
spatial distribution of individual species.



The Marine Life Information Network (MarLIN) database which provides
information on the distribution, ecology, sensitivity and importance of key
benthic marine species.

ENVIRONMENTAL RESOURCES MANAGEMENT

Source: PMSL

Step 2 – Gap Analysis of Data against the Broad Aims of the MAREA
Source: PMSL
As discussed above, a considerable amount of benthic data were available
for the MAREA study area. As the data had been collated from different
surveys by different contractors, a data consolidation and truncation exercise
was required to standardise the biological and particle size analysis (PSA)
data to reduce discrepancies resulting from differences in methodology.
UnicoMarine was contracted to conduct this work and further details of this
process can be found within Appendix K. The biological sample data were
collated and truncated to create a single dataset and the PSA data were
standardised into a single matrix.
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Figure 5.2

Existing Benthic Survey Data
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Step 3 – Gap Analysis of Data against the Broad Aims of Future
Individual EIAs
Many of the areas within the MAREA study area had already been surveyed
in considerable detail but other areas had little or very sparse coverage of
survey data for the purposes of site-specific characterisation at the individual
EIA stage. Areas of little or no data coverage were identified that would
benefit from further benthic surveying to aid in characterisation of the licence
areas at a site specific level.

Step 4 - Survey to Infill Data Gaps
The Crown Estate provided funding to conduct benthic studies. As it was
concluded that there was sufficient information for regional characterisation,
ERM designed an infill benthic survey for the MAREA to:




Provide sufficient spatial coverage of the marine aggregates licence
areas in order to inform future EIAs (and therefore negating the need for
characterisation surveys at the site specific EIA stage); as well as to
Further enhance the knowledge of the area in order to meet the aims of
the benthic characterisation stated above in Section 5.2.4.

(1)

covered all the EUNIS habitat types within the study area (Table 5.1).
This coverage includes the habitat type ‘infralittoral mixed sediments’ which
had not been sampled in any of the previous surveys. The majority of
stations were located on circalittoral coarse sediment as this is the
predominant habitat type in the study area.

Table 5.1

Proposed MAREA Survey Stations by EUNIS Habitat Type

Habitat Types
Number of Stations
Circalittoral coarse sediment
34
Circalittoral fine sand or circalittoral muddy sand
7
Circalittoral mixed sediments
5
Deep circalittoral coarse sediment
3
Deep circalittoral sand
1
Infralittoral coarse sediment
19
Infralittoral fine sand or infralittoral muddy sand
6
Infralittoral mixed sediments
1
NB. Habitat types are based on the EUNIS classification code. The Habitat
Types map for the area is from MESH (Marine European Seabed Habitats).

The stations were located in the following water depths (Table 5.2).
The approach for the survey was presented to Cefas, Natural England and
the JNCC and is provided in Appendix M. The comments received from the
regulators were fed back into the final benthic survey design and a copy of
the correspondence is also provided in Appendix M.
Given the protected status of Sabellaria reef (Section 5.6) further survey
stations were added to the survey array to improve the confidence in the
extent of SS.SBR.PoR.SspiMx (Sabellaria spinulosa on stable circalittoral
mixed sediment) which is a potentially reef-forming biotope.
The methodology for the survey was chosen to be consistent with previous
surveys conducted in the area. This included:




2

single station samples using a 0.1 m Hamon grab;
PSA samples taken from the faunal grab sample; and
sieving using coarse (5 mm) then fine (1 mm) mesh sieves.

Stills were taken to identify any Sabellaria reef prior to grabbing and to help
characterise the benthic habitats in areas of harder ground.
A total of 76 single grab stations (with no replicates) were chosen across the
licence and application areas and their Maximum Zones of Influence (MZI).
The MZI was determined by taking one tidal excursion from each licence
area as the maximum ‘worst case’ extent that secondary effects could occur
away from the licence area. Further information on this is provided in the
approach document sent to Cefas in Appendix M. As this survey was for
characterisation purposes only, replicates were not required. These stations
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Table 5.2

th

The survey was conducted on 11-16 April 2011 by Precision Marine
Surveys Ltd. The technical report is provided in Appendix I. Samples were
acquired at all stations although at five stations the sample volumes were
below the required 5 litres as they were taken from hard ground
(consolidated coarse sediments or harder material such as harder cobble or
clay under surficial sediments). Camera stills were taken at all sites and the
stills from these five sites were used to help characterise the sediment types
and epifauna at these stations. The results of this survey are provided in
Appendix M. Where the results of this survey differ from the overall findings
of the final consolidated dataset this is discussed below.

Step 5 - Data Analysis of Consolidated Dataset
The results of the MAREA benthic survey and some additional datasets that
were not previously available were truncated and consolidated with the
previous consolidated dataset by UnicoMarine. The additional datasets
were:


Baseline survey data collected as part of the application for Areas
440/441 in 2000 and a subsequent survey in 2001.



Resource assessment surveys for Areas 400/441 for a 4 year review in
2004 and 10 year review in April 2009.



Baseline survey data collected as part of the EIA for the Humber
Gateway offshore windfarm in March 2005.



Baseline survey data collected as part of the EIA for the Inner Dowsing
offshore windfarm in November 2004.

Proposed MAREA Survey Stations by Water Depth

Depth Range (m)
0-10
11-20
21-30
31-40
41-50

Number of Stations
7
41
24
3
1

Percentage of Total Stations
9%
54%
32%
4%
1%

The survey, in combination with the initial consolidated dataset, included
coverage of each sediment type by at least five stations except for
infralittoral mixed sediments which is a relatively rare habitat type within the
MAREA study area (and was not recorded in previous surveys within the
licence and application areas or their MZI).
The different habitat types were not covered equally in terms of sampling
location, i.e. there are more stations on some sediment/habitat types than
others. This reflects the predominant coverage by two habitat types within
the study area (circalittoral coarse sediment and infralittoral coarse
sediment).

(1) The EUNIS Database is the European Nature Information System, developed and managed by the
European Topic Centre on Biological Diversity (ETC/BD in Paris) for the European Environment Agency
(EEA) and the European Environmental Information Observation Network (Eionet).
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In addition, some data points that were outside of the revised MAREA study
area were not included within the data analysis of the final consolidated
dataset. The spatial coverage of this consolidated dataset is provided within
Figure 5.3. Statistical analysis of the consolidated dataset was conducted by
UnicoMarine. This included univariate statistics and diversity indices, cluster
analysis and further analysis of the community structure. The importance of
environmental data was investigated by overlaying stations on maps of
environmental data and by using statistical routines in the computer package
PRIMER. These routines included BIO-ENV to test for a relationship
between physical and biological data and RELATE to test for correlation
between the patterns in variation in biological and sediment data matrices.
PERMANOVA was used to test for significant interactions between one or
more variables. Detailed information on the statistical analysis is provided in
the technical report in Appendix L of this MAREA.
Biotopes assigned to stations were used to produce biotope maps of the
study area (see Section 5.2.6). Further information on the process used to
produce these maps is provided in Appendix L of this MAREA.
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Figure 5.3

All Stations from the Final Consolidated Dataset
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5.2.5

Figure 5.4

The Physical Environment

Regional Overview and Background

Introduction
The Humber region lies within the Southern North Sea which forms a semienclosed basin. This is bounded to the west by the UK and to the east by
mainland Europe. There is a narrow opening to the south through the Dover
straits and it is open to the north. The large-scale spatial distribution of
macrofauna communities in the North Sea hardly changed between 1986
and 2000, with the main divisions at the 50 m and 100 m depth contours
(Covey, 1998). Water temperature and salinity as well as wave exposure,
tidal stress and primary production are influential environmental factors on a
large (North Sea-wide) spatial scale. The benthic environment within the
study area contrasts with the adjacent coasts to the north and south of the
study area, being predominantly sedimentary in nature. The coast is
affected by many active coastal processes resulting in a changing coastline.

The physical environment is presented more specifically in Chapter 4; the
following section provides an overview of the physical environment of the
MAREA study area in relation to the subsequent data and discussion of the
habitats and communities.
The Humber Estuary is one of the most turbid in the British Isles and is
characterised by an energetic hydrodynamic regime (Uncles et al., 2006).
Where the Humber estuarine plume enters the marine environment an area
of repeated re-suspension and deposition has developed.

View of the Sea near the Mouth of the Humber Estuary showing Turbid
Surface Waters

The area is known for extensive submerged sandbank ecosystems. There
are major sediment and faunal differences between the offshore linear
sandbanks (the Norfolk Banks) and the banks in The Wash. The Wash
approach banks have stony and coarse shell sediment with diverse epifauna
and infauna (see Figure 4.8). In contrast, the offshore linear banks are
sandier with less faunal diversity, typified by the sea urchin Echinocardium
cordatum and the bivalve Fabulina fabula (Cefas and Fisheries Research
Services, 2002).
This generally shallow region displays a dynamic, turbid environment with
strong local tidal currents. The Humber area supports an abundant and
diverse benthic community; this varies throughout the study area with faunal
assemblages being associated with sediment type (Tappin et al., 2011). The
number of taxa recorded during REC surveys and the number of samples
taken during the REC survey is shown in Table 5.3 below. Whilst the
Humber region recorded a high number of taxa, this is in part the result of
high sampling density (Tappin et al., 2011). By taking sampling density into
consideration this region appears to have a similar diversity to the Thames
region (see Table 5.3). The numbers of taxa recorded in the South Coast
(BGS, 2010) and East Coast (Cefas, 2011) dredging areas are also shown in
this table.

Table 5.3

Comparison between Benthic Survey Data from RECs

Region
Humber REC
South Coast REC
East Coast REC
Thames REC

Number of Taxa
684
609
391
316
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Number of Samples
135
67
158
65

The North Sea Frontal System

Source: Hill et al, 1993
F. hd = Flamborough Head. S = Saltburn. W = Whitby

Within the study area tides are locally strong with spring tidal current
-1
-1
velocities from 0.5 m.s to 1.7 m.s (Cefas and Fisheries Research, 2001c).
Further offshore, tidal currents decrease in velocity from south to north. This
is due to the amplification of the tidal wave in the southern North Sea
(Tappin et al., 2011).

Thermal fronts are common from Flamborough Head, at the north of the
MAREA study area, to the Frisian Islands, off the coast of the Netherlands.
These mark transition zones between the year round well mixed water near
the eastern coast of England and the seasonally stratified water found further
offshore (Becker, 1990). This frontal boundary occurs near the northwestern edge of the MAREA study area and creates a dynamic marine
environment, often associated with upwelling and high levels of pelagic
primary production that can subsequently sink to the benthos, providing
nutrients to sustain the benthic community (Smith et al., 1987). Along the
Flamborough Front a strong seasonal jet like circulation associated with
seasonal fronts has also been found (Brown et al., 1999), however this does
not overlap with the study area. The location of the front to the north of the
MAREA study is shown in Figure 5.4. The front, which is shown as a zig zag
line separates the vertically mixed water to the south from the thermally
stratified water in the north.

5-11

Along the open coast, a maximum tidal range between the Humber and The
Wash is found at Hunstanton with a mean spring tidal range of 6.5 m. The
Humber Estuary experiences a semi-diurnal tidal pattern with a mean spring
tidal range of approximately 3.5 to 5.7 m along the North Norfolk coastline
(see Figure 4.4 and Appendix E). Tidal water levels are asymmetric and in
the upper Humber Estuary currents are flood dominant. Due to the large
tidal range and shallow nature of the marine environment large areas of The
Wash are intertidal with prolonged exposure at low tide causing zonation
within the benthic community.

Water Quality
The benthic communities within the study area are exposed to contaminants
in the water column. However, contaminants in the water column are
generally below threshold effect levels when compared against the Canadian
Sediment Quality Guidelines (see Section 4.7.2). Seasonal terrestrial run off
into the estuarine environment can contaminate the water and sediments
within the area. The concentrations of contaminants are generally higher in
the Estuary than offshore, suggesting that the Humber catchment is a major
source of pollutants to the larger coastal zone. Concentrations of atrazine
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and lindane, two common agricultural pesticides, were also found in elevated
concentrations in The Wash, suggesting more widespread contamination
(Zhou et al., 1996).

Fishing
The North Sea has been subjected to fishing activity for many centuries.
However, improvements in both fishing vessels and trawling gears since the
early 1900s have meant that fishing intensity has increased. The resultant
increase in the areas trawled and the use of heavier and potentially more
destructive gears has influenced benthic communities in the North Sea (Frid
et al., 2000) and (Hiddink et al.,2006). Benthic trawling is extensive
throughout the North Sea and occurs in coastal and offshore areas within the
study area. The use of beam trawling apparatus in particular has been well
documented in causing long term, large scale shifts in the composition of
benthic communities (Olsgard et al., 2008). Bottom trawling has been
attributed to the disappearance of long-lived species including Aphrodite
aculeta and Arctica islandica (Heip et al., 1992).

Example of an Inshore Fishing Boat

Between Flamborough Head and the North Norfolk coast, sediment
distribution is dominated by Holocene sediments generally less than 1 m
thick (Cefas, 2001c). In the south of this area around the North Norfolk
coast, sand-rich sediments can reach 40 m thick in isolated areas with the
intervening, coarser, gravel sand substrate remaining thin (Cefas, 2001c).
South of the Humber entrance, there are outcrops of hard substrate and
occasional stretches of chalk bedrock that may extend into the sublittoral at
specific locations towards the north (Cefas, 2002). This is unusual as chalk
is more typically found 3-4 km offshore of Flamborough Head. The Wash is
a shallow environment edged by extensive intertidal flats with sandbanks
found further offshore. These sandbanks are maintained by the tidal current
regime (Collins et al., 1995) and are aligned in parallel with the embayment;
some of these sandbanks can be exposed during spring low tides. Further
offshore the majority of sediments are made up of substrates exceeding
10,000 years of age and have been reworked by currents that have been
generated by hydrographical processes (Cefas, 2002).
Various accretion hot spots have been identified including salt marsh
accretion on the north shore of the Humber and siltation and alluvial
deposition in The Wash. Points of significant accretion have potential for
accumulation of contaminants (Cefas, 2002).

Blakeney Salt Marshes

site is near the coast on the southern edge of the MAREA study area. The
consolidated dataset of benthic surveys from within the study area does not
include any stations from within or near this site.

5.2.6

Benthic Habitats and Communities

Introduction
The following section draws on information from literature reviews, survey
data and the regional background information above to provide a summary
of the benthic habitats and communities within the Humber and Outer Wash
area.
The benthic macrofauna within the MAREA study area is rich with an overall
diversity comparable to habitats found within other marine aggregate regions
including the South Coast, Thames Estuary and East Coast (BGS, 2010),
(Cefas,2011), (ERM,2010) (EMU and University of Southampton, 2009).
There are a number of different sediment types within the Humber and Outer
Wash region that support different benthic faunal assemblages (Ross et al.,
1999). These range from hard rock or gravel habitats to soft mud or silt
habitats.

Photograph of Mixed Sediment Seabed within the MAREA Study Area
showing Scale Bar with 10 cm Intervals

Source: Shutterstock.com

Sediment Types

Source: Shutterstock.com

The MAREA study area is generally shallow with depths averaging 30 m,
and reaching 50 m in some locations. The only exception is to the east of
Area 480 (Figure 4.7), where water depths in Silver Pit are 50 – 100 m deep.
There are a number of large intertidal areas around The Wash and other
coastal areas to the north and south of the estuary mouth that dry out during
low tidal states.

What is thought to be the longest chalk reef in the world was discovered in
2010 by divers working with the Marine Conservation Society along the
North Norfolk coast. Although further work is needed to map and classify
this habitat it has been reported to be a rare habitat supporting rich and
diverse marine flora and fauna (Marine Conservation Society, 2011a). This
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In general, epifaunal species that attach to the rock such as anemones or
are mobile such as crabs and lobsters are particularly richly developed on
hard substrates such as hard rock or gravel habitats (Lalli and Parsons,
1997). Softer sediments with fine to coarse particles tend to be dominated
by burrowing species such as polychaete worms (Lalli and Parsons, 1997).
The type and composition of the benthic community is largely (although not
entirely) dependent on the grain sizes of the sediment as different species
prefer different grain sizes.

Photograph of Sea Urchin (Psammechinus miliaris) within the MAREA Study
Area (Poor Quality Image due to Underwater Conditions)

have been applied to these communities and how these biotopes are
distributed throughout the study area.
Particle Size Analysis
Particle Size Analysis (PSA) is usually conducted on sediment samples
collected during benthic surveys. PSA provides information on the different
grain size fractions within the sediment. The grain sizes are banded into silt/
clay (<0.0063 mm), sand (0.0063 – 2 mm) and gravel (> 2 mm).

The South East Biodiversity Strategy (South East England Biodiversity
Forum, 2011) reported that gravel habitats and areas of mixed sand and
gravel, such as those found offshore from the Humber Estuary mouth, can
support a high biodiversity of species. These habitats are often dominated
by bivalves such as Pecten maximus and echinoderms such as the sea
cucumber Neopentadactyla mixta and the sea urchin Psammechinus miliaris
(Künitzer et al., 1992).

Photograph of Sandy Seabed within the MAREA Study Area showing Scale
Bar with 10 cm Intervals

Close-up Photograph of Scallop (Pecten maximus) showing Ridges of the
Shell, Tentacles, and parts of the Mantle

Source: PMSL

In fine sands in water depths of 50-70 m fauna is typified by the polychaetes
Ophelia borealis and Nephtys longosetosa (Cefas and Fisheries Research
Services, 2001). Within muddy fine sands as found within the Southern
Wash zone in 30-50 m water depth, biomass is dominated by the bivalve
Nucula nitidosa and the shrimp Callianassa subterranean (Künitzer et al.,
1992). Detritus based secondary production may be common in the benthic
community, especially within and surrounding estuarine environments due to
terrestrial run offs from fluvial discharge into the marine environment
elevating nutrient levels (Boyes and Elliott, 2006).

Regional Benthic Survey Data

Source: Shutterstock.com

In coarse sediments in the southern North Sea at a depth of less than 30 m
the polychaete Nephtys cirrosa and the sea urchin Echinocardium cordatum
are often dominant. Biodiversity is thought to be high in this environment
(Cefas and Fisheries Research Services, 2001). In coarse sands in exposed
or partially exposed intertidal areas, as found in coastal areas, the
biodiversity of infaunal species is generally low and dominated by
amphipods and polycheates (Cefas and Fisheries Research Services, 2001).
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A large number of samples (1,013) were included in the data collation
exercise (see Section 5.2.4 for details). The data were collated from sixteen
different surveys, including the original (2009) REC survey and the 2011
MAREA infill survey. Eight of the surveys were from three projects that
repeated surveying in different years for example surveying of Area 440/441
in 2009, 2004, 2001 and 2000. All data were collected between 2000 and
2011. The combined Particle Size Analysis (PSA) data and summary for
each biological sample are presented in the consolidated survey data report
(Appendix L). These datasets are very large which resulted in limitations on
the types of statistical analyses that could be conducted. These limitations
have been explained in the following sections which examine the
composition of sediment across the area using PSA, the similarity between
the benthic communities found at different stations, the biotope codes that
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Source: PMSL
The basic fractions are plotted in Figure 5.5, showing the most recent data
for those stations that were repeat sampled. Most samples had little silt,
none with more than 50%. Moderate proportions of silt were found in some
(1)
scattered offshore areas and in the MIRO survey region (Newell et al.,
2004) (Area 106) and Areas 480 and 481. Sand was an important sediment
component for nearly all samples, over 50% at many, especially offshore.
Gravel was widespread, particularly for some of the samples in the western
part of the area, about 20-50 km offshore. The PSA data from the 2011
MAREA benthic survey showed a high proportion of gravel in the northwest
of the study area, much higher proportions of sand in the southwest of the
study area and a variation between samples in the east of the study area
from almost 100% sand at some sites to a more even mix of sand and gravel
at others.

(1) The Minerals Industry Research Organisation (MIRO) project compared benthic fauna from two different
aggregate extraction areas to look at the effects of screening on the benthic communities.
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Figure 5.5

Percentage of Silt, Sand and Gravel in Sediment Samples from the Consolidated Dataset from across the MAREA Study Area
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Cluster Analysis

Figure 5.6

Cluster Dendrogram showing 0-30% Similarity with 10% Slice Marked

In order to understand how the benthic community varies across the study
area the similarity between the benthic communities found at each station
was examined. A Bray-Curtis calculation was applied (using a group
averaging cluster algorithm) to the dataset using the PRIMER programme to
produce a similarity matrix. Prior to analysis, data were square-root
transformed to remove right-skewness and prevent the dominance of a small
number of highly abundant taxa. This information is presented
diagrammatically in the form of a dendrogram (Figure 5.6).
The large size of the consolidated dataset meant that the full dendrogram
could not be presented. The large dataset also meant that the PRIMER
routine SIMPROF could not be used to determine the number of cluster
groups. Instead, the ‘30% slice’ method of defining clusters was used (see
Section 2.2.2 of Appendix L). To illustrate this, the cluster dendrogram
showing the 0-30% similarities and with each cluster group collapsed to a
single branch along the 30% slice is presented in Figure 5.6. The ‘clusters’
represent one or more sample site that had a similar benthic community
composition to other stations within the cluster. If two stations had an
identical community composition (in terms of both the species present and
the abundance of each of these species) the stations would have 100%
similarity. By defining clusters at the 30% similarity level 163 cluster groups
were identified (see Figure 26 of Appendix L). Of these groups, 57 were
single samples. The largest cluster was EK, which contained 124 samples.
There were seven samples that did not contain fauna and were excluded
from the cluster analysis

(1)

.

The table of dominant taxa for each cluster group, with separate lists for
average numbers of countable taxa and percentages of samples in which
each non-countable taxon was found, was too large for the report but is
available electronically. A summary, including only representative cluster
groups for each biotope, is presented as Appendix 8 in the consolidated
dataset technical report (Appendix L).

(1) The excluded samples were CR10a, W2s, W15a and W28a from the Dudgeon East survey; 06a from the
MAREA survey; 31a from the Humber Gateway survey; and 44a from the Area 440/441 2009 survey.
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Examining the Relationship between Benthic Communities and the
Environment
BIOENV, from the PRIMER package, was carried out to test for any
relationship between physical and biological data for the samples. This test
calculates the measure of agreement between the Bray-Curtis biological
similarity matrix and a range of the possible Euclidean distance similarity
matrices for specified physical variables or combinations of variables. The
results are presented as Spearman rank correlations (ρ).
Only samples with environmental data on comparable scales were included
in the BIO-ENV test analysis. The physical variables used in the analysis
were:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

bed stress;
seabed temperature;
salinity;
medium gravel;
fine gravel;
very fine gravel;
very coarse sand;
coarse sand;
medium sand;
fine sand;
very fine sand; and
silt and clay.

The best correlation (ρ=0.461) was for the combination of seven variables
(bed stress, salinity, proportions of fine gravel, very fine gravel, very coarse
sand, coarse sand and medium sand).
This result shows that there is a significant correlation between patterns in
the physical and biological data. The BIO-ENV results show this is due to
the combined effects of variables, with proportions of fine gravel, very fine
gravel, medium sand and coarse sand occurring in all of the top five
combinations of variables producing the best correlations. However, the
value of ρ itself suggests that, whilst there is some similarity between the
physical and biological data, the available environmental data do not fully
explain the patterns in biological data and therefore there must be other
factors involved. A high degree of inter-sample variability and low intersample similarity is a common feature of coarse mixed sediments, but when
taken as a whole the biological data reveal a significant distinction between
those samples which have an appreciable mud content with those that do
not.
Non-metric Multi-dimensional Scaling (NMMDS) can be used to examine the
relationship between the spread of data and different environmental
variables by overlaying ‘bubbles’ of environmental data to create ‘bubble
plots’ (as shown in Figure 5.8). The size of the consolidated dataset
precluded this technique from being used. However, a NMMDS plot
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(hereafter referred to as an MDS plot) of the biological data from the 2011
MAREA benthic survey was produced, excluding sample 06a which had no
fauna and for which Bray Curtis similarity is therefore undefined (Clarke and
Gorley, 2006). The analysis used a Bray-Curtis similarity matrix, derived
from the square-root transformed macrobenthic data matrix.
The MDS ordination plot for the 2011 MAREA macrobenthic data is
presented in Figure 5.7. The samples are coded by symbol and colour for
different cluster groups identified by the SIMPROF test. The SIMPROF test
identified 23 different cluster groups. Of these cluster groups, four contained
only a single sample. For full details of the results of this test see Appendix
L. The observed stress value of 0.17 indicates that whilst the plot gives a
useful two dimensional picture, too much reliance should not be put on the
detail of the plot (Clarke and Warwick, 2001). It should be noted that one
station (51a) was an extreme outlier in an original plot and was therefore
removed to allow the majority of inter-sampling station variability to be seen.
The original can be seen in the consolidated dataset technical report
(Appendix L). It can be seen in this plot that Cluster Groups v and w spread
away to the lower right of the plot whereas most of the other samples are
grouped together in the top left of the plot.
A BEST test was applied to the 2011 MAREA benthic survey data to
determine the individual factor or combination of factors that showed the
largest matching correlation to the biological variation in the faunal data.
Overlays of the four sediment fractions that produced the highest correlation
with the biological data in the BEST test results (% fine gravel, % very fine
gravel, % coarse sand and % medium sand) are presented in Figure 5.8 A D. For ease of comparison all bubbles are presented on the same scale
from 0-100%. Salinity was not plotted as values were only available on a
simplified (1-5) scale. The overlays show that the large group of samples
towards the top left of the plot had coarse sediment types, with highest
proportions of fine and very fine gravel. The samples spreading further down
towards the lower right contained higher proportions of medium sand, with
less consistent patterns of proportion of coarse sand.

For the consolidated dataset, the BIO-ENV analysis of the data showed a
significant correlation between biological and physical data for samples with
relevant PSA data available. The correlation value was not particularly high,
but this may be in part due to the high number of samples taken from a
range of surveys, so the effects of factors such as seasonality, annual
variability and differences in sieve mesh sizes and methodology used for
particle size separation cannot be ruled out.

Photograph of Sandy Seabed showing Common Starfish (Asterias rubens)
within the MAREA Study Area showing Scale Bar with 10 cm Intervals

Source: PMSL

The results of statistical analysis of data from the 2011 MAREA survey show
a good correlation between physical and environmental variables. The
BEST test showed that the strongest correlation between biological and
physical data matrices was for the combined effects of proportions of fine
gravel, very fine gravel, coarse sand, medium sand and salinity. The
correlation value itself suggests that whilst there is considerable overlap in
patterns of variation seen in the biological and available physical data, the
available environmental variables cannot fully explain all the patterns in the
biological data. A higher correlation value might be achieved if other factors,
such as sediment sorting, wave height or specific values for salinity and
seabed temperature (rather than the simplified high to low scale used here)
were to be included in the analysis. The results of this test also show that a
number of environmental factors are likely to influence the benthic
communities in the study area.

5-18

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Figure 5.7

NMMDS subset excluding sample 51a with symbols and colours denoting different SIMPROF cluster groups
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Figure 5.8

NMMDS subset excluding sample 51a with overlays for A. % fine gravel, B. % very fine gravel, C. coarse sand and D. medium sand
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Biotope Assignment and Mapping

Figure 5.9

Biotope Assignments for each Sample - Overview

Assignment of cluster groups to biotopes relies upon the availability of a
comprehensive national (or international) classification. The advantage of
the approach is that the biology of an area can be compared to that of other
areas, while cluster groups themselves relate only to a specific dataset. The
current biotope standard (also used as a basis for the current EUNIS
classification) used a large dataset for its analysis but more data are now
available, particularly from aggregate extraction areas.
Expert judgement by specialists at Unicomarine was used to assign 16
MNCR biotope codes (Connor et al., 1997) to the 163 cluster groups.
Biotope assignments for each sample are included in Appendix 5 of
Appendix L and mapped in Figure 5.9. The assignments were then
extrapolated into a biotope map for the whole area in Figure 5.10: the
colours are standardised for habitats (Connor et al., 2004).
The biotope concept combines the physical environment (habitat) and its
distinctive assemblage of conspicuous species (Olenin and Ducrotoy, 2006).
The habitat was defined according to geographical location, physiographic
features and the physical and chemical environment (including salinity, wave
exposure, strength of tidal streams etc), while the community was described
as:
‘‘a group of organisms occurring in a particular environment,

presumably interacting with each other and with the environment, and
identifiable by means of ecological survey from other groups’’
(Hiscock, et al., 2006).
The community was interpreted as a biotic element of a biotope. Biotopes
help to reconcile the two main approaches to defining benthic communities:
the population-community view (networks of interacting populations); and the
process-function approach (biotic and abiotic components).
There are weaknesses in mapping biotopes for such a large scale area as
the apparent distribution of biotopes is strongly affected by sample density.
Areas of low sampling density, such as the offshore eastern part of the study
area, give an artificial impression of uniformity. It is likely that the finer scale
biotope distribution in these areas would be more complex. This can be
seen for areas with very high sample density, such as the Dudgeon East
area (Figure 5.11) and the MIRO 106 survey area (Figure 5.12). Both of
these regions had high variability of biotopes within small areas.
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Figure 5.9 a Biotope Assignments for each Sample – Inset

ENVIRONMENTAL RESOURCES MANAGEMENT

5-22

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Figure 5.9 b Biotope Assignments for each Sample – Inset
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Figure 5.9 c Biotope Assignments for each Sample – Inset
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Figure 5.9 d Biotope Assignments for each Sample – Inset
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Figure 5.10 Extrapolated Biotope Map of the MAREA Study Area
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Figure 5.11 Biotope Distribution in the Dudgeon East Area
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Figure 5.12 Biotope Distribution in the MIRO Survey Area
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The biotopes defined by the consolidated data are presented in Table 5.4.
Characteristics and distributions of the recorded biotopes are presented
within the next section, Distribution of Biotopes. The full biotope descriptions
are provided within Appendix N.

Biotope

EUNIS Description
Code

SS.SCS.ICS.HeloMsim

A5.124 Hesionura elongate and

Microphthalmus similis

Table 5.4 Biotopes within the Study Area from historic and MAREA
Benthic Surveys
Biotope

EUNIS Description
Code
(1)

Polychaete worm reefs
(on sublittoral sediment)
(but with Lagis and
Lanice instead of
Sabellaria)
SS.SBR.PoR.SspiMx
A5.611 Sabellaria spinulosa on
stable circalittoral mixed
sediment
SS.SCS.CCS.MedLumVen A5.132 Mediomastus fragilis,
Lumbrineris ssp and
venerid bivalves in
circalittoral coarse sand
and gravel
SS.SCS.CCS.Pkef
A5.133 Protodorvillea kefersteini
and other polychaetes in
impoverished circalittoral
mixed gravelly sand
SS.SCS.CCS.PomB
A5.131 A few ubiquitous robust
and fast growing
ephemeral species
which are able to
colonise pebbles and
unstable cobbles and
slates, regularly moved
by wave and tidal
actions
SS.SCS.ICS.Glap
A5.125 Glycera lapidum in
impoverished infralittoral
mobile gravel and sand
SS.SBR.PoR.##

MAREA All
Field
data
Survey

SS.SCS.ICS.SLan

A5.61




SS.SCS.OCS.HeloPkef

with other interstitial
polychaetes in
infralittoral mobile
coarse sand
A5.127 Dense beds of Lanice
conchilega occur in
coarse to medium fine
gravelly sand in the
shallow sub littoral
A5.142 Hesionura elongate with

















Protodorvillea kefersteini


in offshore deep
circalittoral habitats with
coarse sand


SS.SSa.CFiSa.ApriBatPo

A5.252 Abra prismatica,

Bathyporeia elegans and



SS.SSa.CMuSa.AalbNuc









SS.SSa.IFiSa.##

A5.23

A5.231

SS.SSa.IFiSa.NcirBat

A5.233

SS.SSa.IFiSa.TbAmPo


A5.261

SS.SSa.IFiSa.IMoSa

A5.234



SS.SCS.ICS.MoeVen

(1) SS.SBR.PoR is a biotope complex (Level 3 classification) that has not been described to the biotope level
(Level 4). There are three different biotope codes that may be supported by this biotope complex:
SS.SBR.PoR.SspiMx, SS.SBR.PoR.SalvMx and SS.SBR.PoR.Ser.
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MAREA All
Field
data
Survey

A5.133

polychaetes in
circalittoral fine sand
Abra alba and Nucula
nitidosa in circalittoral
muddy sand
Amphipods and
polychaetes including
Nephtys cirrosa in clean
sands occurring in
shallow water
Infralittoral mobile clean
sand with sparse fauna
Napthys cirrosa and
Bathyporeia ssp in
infralittoral sand
Semi permanent tube
building amphipods or
polychaetes in sublittoral
marine sand in
moderately exposed of
sheltered inlets
Moerella ssp infralittoral
medium to coarse sand
and gravelly sand which
is subjected to
moderately strong tidal
streams
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As highlighted previously, the application of biotope codes to habitats has
weaknesses, specifically that they can be of limited value as site specific
data rarely precisely fit these biotope classifications at the higher orders of
complexity required for EIA. In these cases, biotopes should only be
assigned on a case by case basis by a single investigator in order that direct
comparisons of biotopes (both spatially and temporally) can be made without
compromise. In the data consolidation study this has been conducted by a
single investigation which increases the robustness of the data presented.
As previously mentioned, the apparent distribution of biotopes is strongly
affected by sample density. Areas with very high sample density had high
variability of biotopes within small areas. Low sample density areas give an
artificial impression of uniformity but broad biotope distributions can be seen.
It is also important to remember that the choice of biotope assignment for
particular cluster groups can be subjective and the addition of new data to a
cluster analysis can result in the reassignment of samples. This is evident in
the current consolidated dataset where, for example, several samples have
been moved to SS.SBR.PoR.SspiMx from SS.SCS.CCS.PomB and some
small-scale biotopes (e.g. SS.SCS.ICS.CumCset) have been excluded on
reanalysis. In reality, many samples belong to transitional or non-typical
communities and cannot yet be given unambiguous assignments.
For some of the stations where samples have been taken over a number of
years, biotopes assigned in one year may not be present in subsequent
years and have not been presented in Table 5.27 above. For example,
SS.SMu.ISaMu.Cap was assigned to three stations from a survey taken in
2000. These three stations were re-sampled in 2001, 2004 and 2009 and
this biotope was not assigned to any of these stations again. In order to
present the most up-to-date baseline picture for the study area this biotope is
omitted from the extrapolated biotope map but mentioned within Annex L in
order to be completely transparent.
‘Sabellaria spinulosa on stable circalittoral mixed sediment,
SS.SBR.PoR.SspiMx’ has been found on all UK coasts particularly within the
study area and is therefore very common (JNCC, 2011h). Some of the areas
close to shore that have been designated as SS.SBR.PoR.SspiMx are
actually a complex of S. spinulosa and Sabellaria alveolata.

Distribution of Biotopes








The majority of the described non-estuarine subtidal sand and gravel
biotopes were recorded (Figure 5.10). The most widespread included
SS.SCS.CCS.PomB (Pomatoceros triqueter with barnacles and bryozoan
crusts on unstable circalittoral cobbles and pebbles) across the west of the
study area and SS.SSa.IFiSa.NcirBat (Nephtys cirrosa and Bathyporeia spp.
in infralittoral sand), further offshore. Muddy habitats were much less widely
recorded, with only one biotope, SS.SMu.ISaMu.Cap ( Capitella capitata in
enriched sublittoral muddy sediments), recorded for three samples, recorded
for the SMu (sublittoral cohesive mud and sandy mud communities) habitat.
Two SS.SMx (Sublittoral mixed sediment) biotopes were recorded, one of
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which could not be assigned to a described community. Many of the coarse
sediment biotopes and the following biogenic reef community were also
present on mixed substrata.

survey area, across a range of gravelly sediment types but the highest
numbers were in the deeper central channel in areas of low near bed shear
stress.

Photograph of Mixed Seabed Sediments within the Study Area showing
Scale Bar with 10 cm Intervals

Deeper, sandier areas provide suitable habitat for
SS.SCS.CCS.MedLumVen, SS.SSa.IFiSa.TbAmPo and
SS.SSa.IFiSa.NcirBat. The deeper parts of the Silver Pit were defined as
SS.SSa.CMuSa.AalbNuc, which would have colonised the stable muddy
sand that settled in the channel. Few actual sandbanks were targeted by the
surveys but the intensively sampled (mostly MIRO) shallow water sand north
of the Inner Dowsing was the area colonised by SS.SCS.ICS.Glap and
SS.SCS.CCS.Pkef.

Box 5.1

Summary of Benthic Habitats and Communities within the
MAREA Study Area

The main source of information on benthic habitats and communities within
the study area was a consolidated dataset that comprised sixteen benthic
surveys conducted between 2003 and 2011. Multivariate statistical analysis of
the consolidated dataset of benthic surveys within the MAREA study area
defined 163 cluster groups at the 30% similarity level.
On a North Sea wide scale benthic communities are influenced by
environmental parameters such as bottom water temperatures, bottom water
salinity and tidal stress. However at a more regional scale within the MAREA
study area benthic communities are primarily influenced by sediment type
although bed stress and salinity were also important factors.
Source: PMSL

Areas assigned the biotope code ‘biogenic reefs (SBR)’ were present in the
form of beds of Ross worms, SS.SBR.PoR.SspiMx (Sabellaria spinulosa on
stable circalittoral mixed sediment). It should be noted that not all of the
areas designated as SS.SBR would qualify as Annex I biogenic reefs. The
density of S. spinulosa was variable, with the highest numbers (up to 29,930
per m²) about 30 km off the Lincolnshire coast. Of particular interest are
‘Sabellaria spinulosa reefs’, included in the biotope SS.SBR.PoR.SspiMx,
which are considered to be of high conservation importance and have the
potential to include species of restricted distribution. Only a proportion of the
area mapped as belonging to the biotope is considered as Annex biogenicI
reef however, although all would still be considered as subtidal sands and
gravels. Further consideration is given to Annex I qualifying reef in Section
5.6.

The region displays a dynamic turbid environment with strong local tidal
currents. Water depths are generally shallow and there are many sandbanks
throughout the study area. The Humber and Outer Wash area supports an
abundant and diverse benthic community; this varies throughout the study
area with faunal assemblages being largely associated with sediment type.
A total of 16 biotopes were assigned to the cluster groups and a biotope map
developed using expert judgement by technical specialists at UnicoMarine.
The majority of the described non-estuarine subtidal sand and gravel biotopes
were recorded. The most widespread included SS.SCS.CCS.PomB
(Pomatoceros triqueter with barnacles and bryozoan crusts on unstable
circalittoral cobbles and pebbles) across the west of the study area and
SS.SSa.IFiSa.NcirBat (Nephtys cirrosa and Bathyporeia spp. in infralittoral
sand), further offshore.

5.2.7

Differences in Benthic Communities between Areas that
have Historically been Dredged and Undredged Areas

Introduction
As the consolidated dataset consists of data from surveys taken in different
years and at different stages of dredging (often prior to dredging to feed into
the EIA process) it is possible to statistically analyse the data to look for
differences in the benthic community between dredged and undredged
areas. For each year of survey data, the areas that had been dredged that
year were determined using Electronic Monitoring System (EMS) data from
the dredging vessels. The rest of the samples were then assigned into
different impact zones depending on how far away they were from the site of
dredging. Multivariate and univariate statistical techniques were then
applied to the data to examine differences between the dredging of impacted
and unimpacted (by dredging) areas.

Assignation of Survey Data to Impact Groups
PERMANOVA uses permutational methods to test the simultaneous
response of one or more variables to one or more factors (in this case time
and dredging impact) in an analysis of variance (ANOVA) experimental
design. Samples were divided between four impact zones, based on
previous dredging activity, defined as ‘Active Dredging Zones’ (ADZ), ‘Zones
of Secondary Impacts’ (ZSI), ‘Zones of Cumulative Impacts’ (ZCI) and
‘Reference’ areas (REF) (Figure 5.13). ADZ’s for each year were defined
using Electronic Monitoring System (EMS) data for 1998-2010. Polygons
were created around EMS data of where historical dredging had occurred to
form the Zones of Secondary Impacts and adjoining polygons were
combined to form the Zones of Cumulative Impacts. Stations from within the
ADZ have been subject to the direct effects of dredging. Samples from
within ZSI are considered to be subject to the secondary effects of dredging.
The ZSI was defined as being within a 4 km buffer zone of the ADZ. ZCI
were defined as lying within areas where two or more 4 km buffer zones
intersected. Reference areas were defined as those that were not within any
ADZ or 4 km buffer zone. A map showing the distribution of samples in
relation to previously impacted zones is presented in Figure 5.14.

It is possible to see potential qualitative associations between biological and
physical factors through comparison of biotope distributions with the maps
presented in the REC. Most of the samples were from the shallow shoals,
where mixed substrata allow the growth of the communities transitional
between SS.SCS.CCS.PomB and SS.SBR.PoR.SspiMx. Sabellaria
spinulosa were distributed across much of the central portion of the REC
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Figure 5.13 Active Dredging Zones, Zones of Secondary Impact and Zones of Cumulative Impacts from Historic Dredging within the MAREA Study Area between 2000 and 2009
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Figure 5.14 Survey Stations in Relation to Impact Zones from Previous Dredging
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Figure5.14 a Survey Stations in Relation to Impact Zones from Previous Dredging
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Figure 5.14b Survey Stations in Relation to Impact Zones from Previous Dredging
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Figure 5.14c Survey Stations in Relation to Impact Zones from Previous Dredging
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Figure 5.14d Survey Stations in Relation to Impact Zones from Previous Dredging
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Assignation of Impact Factors to Survey Stations
Impact factors were assigned to each biological sample according to its
station’s relationship to dredging activity areas recorded for the year of
sampling. In addition, univariate statistics (number of taxa, numbers of
individuals per m², Margalef’s species richness index (D), Pielou’s evenness
(J’) and Shannon-Wiener Diversity H’(loge)) were mapped for the combined
dataset overlaid onto the EMS data. Samples without position data were
excluded from the analysis, as were samples from the 2011 REA survey, for
which EMS data were not available.

Overview of Testing for Historical Impacts
In order to test for a major regional effect of dredging activity, the
PERMANOVA routine was used on the combined multivariate dataset. A
two-way crossed test was carried out to identify differences between
dredging zones and years, with the null hypotheses: ‘no difference between
dredging zones’ and ‘no difference between years’. PERMANOVA was also
used to test for differences between univariate statistics. In PRIMER,
separate Euclidean distance matrices were produced for numbers of taxa in
each sample, numbers of individuals per m², Margalef’s species richness
index (D), Pielou’s evenness (J’) and Shannon-Wiener Diversity H’(loge).
For each of the chosen measures, a two-way design was used to test for
differences between years and impact groups.

Since the combined dataset contained samples from a range of habitats and
(1)

biotopes, the Regulatory Advisory Group observed that differences
between habitats could mask potential effects of dredging in the analysis. To
address this problem, the data were divided according to EUNIS level 4
habitat classifications for further two-way PERMANOVA tests, again, to test
the null hypotheses of ‘no difference between dredging zones’ and ‘no
difference between years’. Separate analyses were carried out for
‘polychaete worm reefs on sublittoral sediment’ (SS.SBR.PoR, 283
samples), ‘circalittoral coarse sediment’ (SS.SCS.CCS, 294 samples),
infralittoral coarse sediment (SS.SCS.ICS, 163 samples) and infralittoral fine
sand (SS.SSa.IFiSa, 134 samples). Six of the habitats previously identified
in the area by cluster analysis (SS.SCS.OCS, SS.SMu.CSaMu,
SS.SMu.ISaMu, SS.SSa.CFiSa, SS.SSa.IMuSa and SS.SSa.CMuSa) were
excluded as they included too few samples to construct a meaningful test.

all years and that specific differences between groups varied, requiring
further analysis in the form of pairwise tests. Tests between impact groups
within each year showed inconsistent results. In some years no differences
were found between impact groups at all whilst, in other years, all impact
groups were found to be significantly different from one another. For further
details of these tests and their results see Appendix L.
Maps of combined EMS data are presented with overlays of numbers of taxa
(Figure 5.15), numbers of individuals per m² (Figure 5.16), Margalef’s
species richness index (D, Figure 5.17), Pielou’s evenness (J’, Figure 5.18)
and Shannon-Wiener Diversity (H’(loge), Figure 5.19) and biotope
assignments (Figure 5.20) for the consolidated dataset.

Photograph of Well-Sorted Fine Seabed Sands within the MAREA Study
Area showing Scale Bar with 10 cm Intervals

Photograph of Sandy Seabed within the MAREA Study Area showing Scale
Bar with 10 cm Intervals

Aggregate Dredger Loading Sand into the Hopper at Sunset

Source: PMSL
Source: PMSL

Significant differences between impact groups were found for the full
consolidated abundance data for all years and habitat types, as well as for
each of the EUNIS habitat type subsets, as evidenced by the two-way
crossed PERMANOVA tests. The pattern was more distinct for overall
faunal assemblages than for particular univariate statistics. No significant
difference was found between impact groups in either numbers of individuals
per m² or in values of Pielou’s evenness index. The main tests using full
macrofaunal abundance data showed significant interactions in all cases.
This indicates that differences between impact zones were not consistent in
(1) A meeting between RAG, HADA and ERM at ERM's London office on 31st January 2012.

ENVIRONMENTAL RESOURCES MANAGEMENT

5-37

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Figure 5.15 Numbers of Taxa for the Consolidated Dataset in Relation to Combined EMS Data - Overview
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Figure 5.15a

Numbers of Taxa for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.15b Numbers of Taxa for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.15c Numbers of Taxa for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.15d Numbers of Taxa for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.16 Numbers of Individuals per m² for the Consolidated Dataset in Relation to Combined EMS Data - overview
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Figure 5.16 a Numbers of Individuals per m² for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.16 b Numbers of Individuals per m² for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.16 c Numbers of Individuals per m² for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.16 d Numbers of Individuals per m² for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.17 Margalef’s Species Richness for the Consolidated Dataset in Relation to Combined EMS Data - Overview
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Figure 5.17a

Margalef’s Species Richness for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.17b

Margalef’s Species Richness for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.17c

Margalef’s Species Richness for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.17d

Margalef’s Species Richness for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.18 Pielou’s Evenness for the Consolidated Dataset in Relation to Combined EMS Data - Overview
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Figure 5.18a Pielou’s Evenness for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.18b Pielou’s Evenness for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.18c Pielou’s Evenness for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.18d Pielou’s Evenness for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.19 Shannon-Wiener Diversity for the Consolidated Dataset in Relation to Combined EMS Data - Overview
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Figure 5.19a Shannon-Wiener Diversity for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.19b Shannon-Wiener Diversity for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.19c Shannon-Wiener Diversity for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.19d Shannon-Wiener Diversity for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.20 Biotope Assignments for the Consolidated Dataset in Relation to Combined EMS Data - Overview
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Figure 5.20a Biotope Assignments for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.20b Biotope Assignments for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.20c Biotope Assignments for the Consolidated Dataset in Relation to Combined EMS Data
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Figure 5.20d Biotope Assignments for the Consolidated Dataset in Relation to Combined EMS Data

ENVIRONMENTAL RESOURCES MANAGEMENT

5-67

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Historical Impacts within the Active Dredging Zone (ADZ)
The areas of active dredging were relatively small in relation to the overall
survey area and there were only three years (2003, 2008 and 2009) in which
samples were collected from within these zones; of these, 2008 had only a
single sample assigned to the active dredging group. Different years had
active dredging zones situated in different licence areas: in 2003 the active
dredging zone samples were located in Licence Areas 106 and 481, in 2008
the active dredging zone sample was in Licence Area 481 and, in 2009, the
active dredging zone samples were located in Licence Areas 440 and 441.
The pairwise tests on the consolidated dataset show that the biology of
samples from within active dredging zones was almost always significantly
different from that of the reference samples in 2003 and 2009, but not in
2008. The active dredging zone was distinct from the zone of cumulative
impact in just over half of the pairwise comparisons but in less than half of
the comparisons with the zones of secondary impact.
In almost all tests (univariate and multivariate) between years, the active
dredging zone from 2003 was distinct from that in 2009 but the 2008 and
2009 active dredging zones were not distinct from one another. Only one
test (Shannon-Wiener diversity comparison) indicated a significant difference
between the 2008 and 2003 active dredging zones. The tests on habitat
subsets used reduced datasets in each case but where active dredging
sample groups were present they were significantly different to reference
samples, with the exception of SS.SSa.IFiSa in 2009.
The results of the test indicate that there are differences between the biology
of actively dredged and reference areas. However, these differences are not
consistent between all dredging zones or all years.

Historical Impacts within the Zones of Cumulative Impact (ZCI)
There were a total of 162 samples assigned to the zone of cumulative impact
from seven of the eight survey years. Samples assigned to this zone
included those situated where the edges of two adjacent zones of secondary
impact overlap (simple overlap zones, as can be seen for 2007 - Figure
5.13), as well as those situated close to several active dredging areas, where
three or more impact zones overlap (multiple overlap zones, as can be seen
for 2003 - Figure 5.13).
Samples from areas defined as cumulative impact zones showed less
distinction from the reference samples than did the active dredging zones. In
the pairwise tests between impact groups, the samples from the zone of
cumulative impact were only significantly different from the reference
samples in a third of tests. They were also only significantly different to the
zone of secondary impact samples in a third of the pairwise tests.
Within the habitat subsets, the zone of cumulative impact samples were
significantly different to reference samples in all pairwise comparisons within
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SS.SBR.PoR, but the other habitat subsets showed a less consistent
pattern, as with the tests on the full set of macrofaunal abundance data.
If the cumulative impact zones were subject to impacts from dredging
activity, the cumulative impact zone samples might be expected to show less
distinction from the active dredging samples than from the reference
samples; this was not shown in the tests. The cumulative impact zone
samples were significantly different to the active dredging zone in more than
half the pairwise tests, but only significantly different to the reference sample
in around a third.

Historical Impacts within the Zones of Secondary Impact (ZSI)

dredging zones for some pairings of years. In the tests between years within
the zone of secondary impact group, samples were found to be significantly
different between years in approximately half of the tests.
A potential reason for the observed differences between years is that areas
of active dredging differed in actual dredging intensity in different years, and
the buffer zone around a high intensity dredging zone would be likely to
show more of an effect than that around an area of lower dredging intensity.
As can be seen from the maps, the distribution and concentration of samples
varied considerably between surveys both in terms of their spread across the
survey area and also in terms of their proximity to different dredging areas.

Box 5.2

Zones of secondary impact were assigned to 104 samples from seven of the
eight survey years used in the study.
The samples assigned to the zone of secondary impact showed less
distinction from the reference samples than did the other impact groups, with
only around a quarter of pairwise tests showing a significant difference
between reference and zone of secondary impact samples. The pairwise
tests on the collated biological dataset and subsets of each habitat show
similarly inconsistent patterns of differences between zone of secondary
impact and reference samples.
If the secondary impact zones were subject to impacts from dredging activity,
the secondary impact zone samples might be expected to show less
distinction from the active dredging samples than from the reference
samples; this was not shown in the tests. Just under half the pairwise tests
with active dredging samples were significantly different, whereas only a
quarter of the secondary impact zone samples were significantly different to
the reference samples.

Overall Differences between Years
As for impact groups, significant differences were found between years for
both the collated data and for each of the EUNIS habitat type subsets for
multivariate data. However, no significant difference was found between
years for Margalef’s species richness. The presence of significant
interactions meant differences between years were not consistent across
impact zones. In these cases, one factor cannot be considered
independently of the other and the pairwise tests were of value in examining
the different responses of each factor in relation to the other.
All of the main two-way tests between years show significant differences,
with the exception of that for values of Margalef’s species richness. The
pairwise tests on the biological community data between years show the
reference samples to be significantly different in most pairings. This was
less true for the univariate data, where less than half of the pairwise tests
between reference groups were significant. There were also significant
differences between samples within the cumulative, secondary and active
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Summary of Existing Dredging Impacts to Benthic Habitats and
Communities

Statistical analysis of the historical impacts of dredging within the MAREA study
area found significant differences in the benthic communities between dredged
and undredged areas but also between years. Significant differences were also
found within habitat types. No significant difference was found between impact
groups in either numbers of individuals per m² or in values of Pielou’s evenness
index. The differences were not consistent in all years or between impact
groups. In some years there were no differences found between impact groups
at all whilst, in other years, all impact groups were found to be significantly
different from one another. This shows that whilst significant differences have
been found, it is apparent that some of the variation is a result of natural
processes or other impacts (e.g. seabed trawling) and as such they cannot be
solely attributed to the activities of the aggregate dredging industry.

5.2.8

Species

Numbers of taxa (per sample) and individuals (per sample and per m²) and
values of Margalef’s species richness index (D), Pielou’s evenness index (J)
and Shannon-Wiener diversity (H'(loge)) are presented graphically in the
following figures; the full analysis is in Appendix L.
The numbers of taxa (Figure 5.21) ranged from 0 to 131 (mean 37.4). The
highest numbers were often in the central and western part of the study area
but there was much variability throughout.
Numbers of individuals per m² (Figure 5.22) ranged from 0 to 43,350 (mean
2,092.7). They were highest in the central part of the study area, with
isolated patches of high or low numbers throughout the area.
Margalef’s species richness index (Figure 5.23) ranged from 0.558 to 14.663
(mean: 6.073). Pielou’s evenness index (Figure 5.24) ranged from 0.028 to
1.0 (mean: 0.805). This indicates a fairly even number of taxa but consists
of different taxa at different sample sites. Shannon Wiener Diversity (Figure
5.25) ranged from 0.082 to 3.902 (mean: 2.461).
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Figure 5.21 Numbers of taxa recorded for each sample - overview
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Figure 5.21a Numbers of taxa recorded for each sample
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Figure 5.21b Numbers of taxa recorded for each sample
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Figure 5.21c Numbers of taxa recorded for each sample
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Figure 5.21d Numbers of taxa recorded for each sample
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Figure 5.22 Numbers of individuals recorded per m² for each sample - Overview
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Figure 5.22a Numbers of individuals recorded per m² for each sample
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Figure 5.22b Numbers of individuals recorded per m² for each sample
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Figure 5.22c Numbers of individuals recorded per m² for each sample
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Figure 5.22d Numbers of individuals recorded per m² for each sample
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Figure 5.23 Values of Margalef’s index (d: species richness) for each sample - overview
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Figure 5.23a Values of Margalef’s index (d: species richness) for each sample
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Figure 5.23b Values of Margalef’s index (d: species richness) for each sample

ENVIRONMENTAL RESOURCES MANAGEMENT

5-81

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Figure 5.23c Values of Margalef’s index (d: species richness) for each sample.
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Figure 5.23d Values of Margalef’s index (d: species richness) for each sample.
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Figure 5.24 Values of Pielou’s index (J’: evenness) for each sample - overview
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Figure 5.24 a Values of Pielou’s index (J’: evenness) for each sample
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Figure 5.24bValues of Pielou’s index (J’: evenness) for each sample
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Figure 5.24c Values of Pielou’s index (J’: evenness) for each sample
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Figure 5.24d Values of Pielou’s index (J’: evenness) for each sample
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Figure 5.25 Values of Shannon-Wiener Diversity (H'(loge) recorded per m² for each sample - overview
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Figure 5.25a Values of Shannon-Wiener Diversity (H'(loge) recorded per m² for each sample
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Figure 5.25b Values of Shannon-Wiener Diversity (H'(loge) recorded per m² for each sample
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Figure 5.25c Values of Shannon-Wiener Diversity (H'(loge) recorded per m² for each sample
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Figure 5.25d Values of Shannon-Wiener Diversity (H'(loge) recorded per m² for each sample
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Box 5.3

Summary of Benthic Species

The numbers of taxa per sample ranged from 0 to 131 (mean 37.4). The
highest numbers were often in the central and western part of the study area
but there was much variability throughout.
Numbers of individuals per m² ranged from 0 to 43,350 (mean 2,092.7).
They were highest in the central part of the study area, with isolated patches
of high or low numbers throughout the area.
Margalef’s species richness index ranged from 0.558 to 14.663 (mean:
6.073). Pielou’s evenness index ranged from 0.028 to 1.0 (mean: 0.805).
Shannon Wiener Diversity ranged from 0.082 to 3.902 (mean: 2.461).
A comparison between a recognised sparse or impoverished biotope
Nephtys cirrosa and Bathyporeia spp in infralittoral sand
(SS.SSa.IFiSa.NcirBat) and a protected habitat (Sabellaria reefs) provides
context on a national level to aid the understanding of the benthos in the
MAREA study area. SS.SSa.IFiSa.NcirBat occurs in sediments subject to
2
physical disturbance (Connor et al, 2004) and may have (per 0.1 m grab) a
number of taxa of ~5-11, ~300 individuals and a Shannon-Weiner diversity of
2
~1. An area of recognised Sabellaria reef may have (per m ) a density of
>3000 individuals (worms) (Limpenny et al, 2010), a Margelefs index of >8,
Shannon-Weiner diversity of ~3.0 (Hendrick & Foster-Smith). It is important
to note that although the biotope SS.SBR.PoR.SspiMx would include reefs, it
has also been assigned to many records with only moderate densities of S.
spinulosa. Only visually assessed biotopes with discernable biogenic reef
structures (however defined) can be described as reefs with certainty.
References: Limpenny et al, 2010; Hendrick & Foster-Smith; Connor et al,
2004.

Typical fauna associated with sandbanks include polychaete worms,
crustaceans, amphipods and molluscs. Bank crests are dominated by
polychaete worms and amphipods which are characteristic of a stressed,
mobile sand environment (JNCC, 2011i). For a description and definition of
the Annex I qualifying sandbanks found within the Humber and Outer Wash
MAREA Study areas refer to the Designated Sites Baseline (Section 5.6).

Geogenic Reef
The Humber REC survey identified no significant area of bedrock or stony
ground that could be considered to be geogenic reef within the Humber and
Outer Wash MAREA Study Area (Tappin et al., 2011). A report by the
Marine Aggregate Levy Sustainability Fund also did not identify any
significant area of geogenic reef within the MAREA study area (Houghton et
al., 2011). However, an area of chalk reef approximately 32 km long has
been discovered less than 1 km off the coast of Sheringham, in the south of
the MAREA study area. This reef lies within the NG 2 rMCZ site described
below. Areas resembling stony reef were also recently found along a
proposed pipeline route running from the York gas field in Block 47/3a to the
Easington terminal. This stony reef may qualify as an Annex I
habitat (Pfeiffer, 2012).

Biogenic Reef
There are a number of habitats that fall into Annex I category of biogenic
reef. The main reef building species identified were Sabellaria and the blue
mussel Mytilus edulis which are both listed as specific examples of biogenic
reef in Annex I of the Habitats Directive (Tappin et al., 2011).
Sabellaria spinulosa Reef

Sabellaria spinulosa, the Ross worm, is a filter feeding polychaete worm that

Sandbanks

builds tubes using sand particles found in the marine environment. These
tubes protect the worm from predation and other environmental damage.
They are primarily found in shallow sublittoral fringes and intertidal areas
(UK Biodiversity, 2008). They are normally found in mixed sediment areas
as they require a good supply of sand grains with which to build their tubes.
The water must be turbid enough to suspend sand grains that can be filtered
out of the water by S. spinulosa. However, S. spinulosa also requires a hard
substrate such as shells, pebbles, kelp holdfasts, bedrock or existing mature
or decaying S. spinulosa reefs. This species is widespread in the North East
Atlantic and has been recorded in all coastal waters surrounding Britain and
Ireland (MarLIN, 2011a).

Within the Inner Dowsing, Race Bank and North Ridge candidate SAC there
are permanently submerged sandbanks and biogenic Sabellaria reefs.
There are a range of sandbanks within the cSAC with banks bordering
channels, linear relict banks and sinusoidal banks with distinctive subsidiary
banks all represented. These areas support a diverse range of benthic
habitats which contribute to the importance of the site (Tappin et al., 2011).

Whilst S. spinulosa are generally solitary they can form solid crusts or raised
reef like structures on the seabed. Dense aggregations of S. spinulosa
tubes can reach several meters across and up to 60 cm in depth. This is
possible because the larvae of the species use chemical signals to detect
existing colonies, showing preferential habitat selection behaviour towards
existing colonies over new areas. The reef like structures formed by S.

5.2.9

Protected Habitats

Introduction
This section provides details on important habitats that support benthic
communities that are currently protected or have features that qualify for
protection. These habitats include sandbanks, geogenic and biogenic reefs
and Marine Conservation Zones that protect a variety of benthic habitats.
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spinulosa are termed biogenic reef as the hard reef structures are formed by
the tube casings of the worm. This is different to other biogenic reefs that
are formed by the living organism itself (as is the case in coral reefs) (Holt et
al., 1998).
Extensive aggregations of S. spinulosa can increase habitat heterogeneity
and species diversity by stabilising unconsolidated sediments such as sand
and by providing a hard substratum for the attachment of sessile organisms.
They create crevices and overhangs which are available for colonisation by
a number of species that would otherwise be absent from the area. The
crevices also accumulate organic debris that can serve as an important food
source for scavenging species, for example the porcelain crab ( Pisidia
longicornis) and the squat lobster (Galathea intermedia) (BRIG, 2008a).
OSPAR (2008 and 2010a) considers S. spinulosa reef to be in decline
across the whole of the OSPAR area, which covers most of the North East
Atlantic. Biogenic reef formed by S. spinulosa is part of a UK BAP priority
habitat within the biotope SS.SBR.PoR.SspiMx - Sabellaria spinulosa on
stable circalittoral mixed sediment (BRIG, 2008a). S. spinulosa reef is also a
sub feature of non- reef Annex 1 habitat under the Habitats Directive and is
present in a number of cSPAs. Saturn Reef which is a S. spinulosa biogenic
reef, qualifies as Annex I reef according to European Commission
interpretation (BRIG, 2008b). This defines reef as follows:
“Reefs can be either biogenic concretions or of geogenic origin. They

are hard compact substrata on solid and soft bottoms, which arise
from the sea floor in the sublittoral and littoral zone. Reefs may
support a zonation of benthic communities of algae and animal
species as well as concretions and corallogenic concretions .”
The identification of S. spinulosa reef is often difficult and numerous
guidelines have been published. The simplest definition of S. spinulosa reef
in the context of the Habitats Directive was considered to be an area of S.
spinulosa which is elevated from the seabed and has a large spatial extent.
Colonies may be patchy within an area defined as reef and show a range of
elevations (Limpenny et al., 2010).
Hendrick and Foster-Smith (2006) suggest a scoring system based on a
series of characteristic reef feature be used to define an aggregation of S.
spinulosa as reef which is sliding scale of low-medium-high ‘reefiness’.
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Table 5.5

Proposed Scoring System for a Variety of Reef Characteristics

Characteristic

Characteristic Score
Medium

Low

A.

High

Elevation score

Average tube height

~10 cm

~15 cm

~20 cm

Maximum tube height

~15 cm

~20 cm

~30 cm

Indications from remote sensing

Undectectable

Colony produces an indistinct image Colony produces a distinct image

Percentage cover of substratum by
consolidated Sabellaria tubes

~30% cover

~45% cover

Degree of consolidation

Consolidation of sediment
primarily an encrusting veneer of
Sabellaria tubes, little concretion
of substratum

Sediment consolidation by upright
Substratum well consolidated by
Sabellaria tubes, some concretion of intertwined matrix of Sabellaria
underlying substratum
tubes

B. Sediment consolidation score
~60% cover

The distribution of S. spinulosa in relation to the British Geological Survey
(BGS) sediment classifications is shown in Figure 5.26. The distribution
spreads across areas of gravel, muddy sandy gravel and sandy gravel, with
highest numbers in the central part of the survey area. It should be noted
that this information is based on surveys that would have avoided grabbing
on aggregations of Sabellaria and so the distribution shown in this and
subsequent figures may be skewed by this bias. The infill survey for this
MAREA found no reef within the stills images taken at each station. The
potential for other stations to have been moved as a result of the presence of
Sabellaria reef is unknown. Figure 5.27 shows the S. spinulosa distribution
in relation to seabed shear stress. The largest numbers were along a deep
central channel of low stress running north from The Wash and including a
range of impact zones.

Photograph of Fine Sand Seabed within the MAREA Study Area showing
Scale Bar with 10 cm Intervals

C. Area score
Extent of total area

Area~600m

2

Area~900m

2

Area~1,200m

Extent of core area

Area~200m

2

Area~350m

2

Area~500m

Extent of peripheral area

Area~500m

2

Area~750m

2

Area~1,000m

2

2

2

D. Patchiness score
Percentage cover of consolidated tubes
within overall spatial extent of reef
E. Sabellaria spinulosa density score
2

Average density of S. spinulosa (/m )
2

Maximum density (/m )

~10% cover

~20% cover

~30% cover

~800 individuals

~1,500 individuals

~3,500 individuals

~1,500 individuals

~1,700 individuals

~3,500 individuals

~6.5

~8.0

~2.7

~3.0

~0.87

~0.90

Other biotopes

CR.MCR.CSab.Sspi

SS.SBR.PoR.SspiMx

No evidence for longevity of
colony

Evidence of dense S. spinulosa
aggregations found repeatedly but
not persistently over time.

Evidence of dense S. spinulosa
aggregations found persistently
over time.

Source: PMSL

F. Biodiversity score
Margalef’s species richness

~5.0

Shannon diversity index

~2.5

Simpson’s diversity index

~0.85

G. Biotope score
MNCR biotope code

H. Longevity score

Source: Marine Nature Conservation Review in Henrick & Foster-Smith (2006)

ENVIRONMENTAL RESOURCES MANAGEMENT

5-95

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Figure 5.26 Distribution of Sabellaria spinulosa in relation to BGS sediment classifications.
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Figure 5.27 Distribution of Sabellaria spinulosa in relation to bed shear stress (from UKSeaMap2006)
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Figure 5.28 Distribution of Possible Areas of Sabellaria spinulosa reefs within the MAREA region
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The REC survey (Tappin et al., 2011) concluded that potentially important
Annex I reef habitats were found in association with Silver Pit which is in the
centre of the MAREA study area. The reefs were predominantly created by
S. spinulosa although high densities of the blue mussel Mytilus edulis were
also identified. The Inner Dowsing, Race Bank and North Ridge Candidate
SAC has been scheduled for designation to provide protection for S.
spinulosa reefs that have been found across the area. Two primary reefs
occur at Lynn Knock and Docking Shoal, these areas further enhance the
importance of the site as such features are known to support abundant
assemblages of diverse fauna (Tappin et al., 2008) .

Figure 5.29 High ‘Reefiness’ Locations and REC Survey Stations

The distribution of S.spinulosa within the Silver Pit low bed shear stress
region has been divided between Reference and Secondary Impact Zone
samples. The PERMANOVA test found no significant difference in the
species’ abundance between impact zones within this area. There is,
therefore, no evidence to support that the secondary impacts from dredging
activity are having a detrimental effect on S. spinulosa reefs in the area.
As highlighted above in Box 5.3 the presence of the S.spinulosa biotope
does not necessarily mean that there are the conditions for S.spinulosa to
form the biogenic reefs that constitute Annex I habitat. The 30 samples with
high S. spinulosa density and a corresponding high diversity as measured by
Margalef’s Index and Shannon-Weiner Diversity are those most likely to
have been collected from consolidated biogenic reefs. The possible
distribution of such reefs is extrapolated alongside that of the biotope
SS.SBR.PoR.SspiMx in Figure 5.28. It must be noted that features such as
elevation and the percentage coverage of the area have not been used in
this model; available data on diversity and abundance has been used as
outlined by Hendrick & Foster-Smith (2006). Pre-dredge baseline surveys
will be required for some licence areas to determine the extent of reefs.
Figure 5.28 highlights a number of potential reefs according to ‘reefiness’.
The REC data show a slight difference in distribution. The REC predicted
biotope distributions maps were created utilising the EUNIS habitat
classification scheme and the REC Humber Modelled Biotypes (RECHUM)
habitat suitability modelling.
Since the EUNIS scheme forces a split on a limited set of environmental
variables, which did not correlate strongly with the biological communities, it
was felt that this method led to an overly complicated map with many
communities occurring in multiple habitats (Tappin et al., 2011). Figure 5.29
shows the correlation between the predicted distribution of S.spinulosa reef
according to the MAREA consolidation exercise and the predicted
(1)

‘biotypes’ of the RECHUM. There is some correlation between the outputs
with reefs predicted in the Silver Pit area but the MAREA data shows that
there is a greater concentration of ‘reefiness’ slightly further south than that
of the REC.
(1) Biotype is the term used in the RECHUM model to define the output of the model. The higher the biotype
number the more likely that S. spinulosa reef will be present.
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Sabellaria alveolata Reef

Figure 5.30 Distribution of Sabellaria alveolata

The honeycomb worm, Sabellaria alveolata, is another filter feeding
polychaete worm that builds tubes using sand particles found in the marine
environment. It is usually found in shallower water depths than Sabellaria
spinulosa, in lower shore intertidal and very shallow subtidal areas. S.
alveolata is rare on the east coast of the UK and is generally found on the
west coast.
It is functionally similar to S. spinulosa in that individuals may clump together
to form reef structures that can provide a habitat for a greater variety of
species than would otherwise be present in the area. S. alveolata reefs are
protected as Annex I habitats and are a UK Biodiversity Action Plan
habitat (UK Biodiversity Habitat Action Plan, 2008) and (Jones et al., 2000).
Individual S. alveolata worms were found at 22 stations within the
consolidated dataset. All stations were in the north west of the MAREA
study area between 1.5 and 12 km offshore from Easington. Two of the
stations were from Area 448 surveys (stations 448-10a and 448-13a) and the
rest were from the Humber Gateway offshore windfarm survey. At the
stations where S. alveolata was found the number of individual worms varied
2
from 1-467 worms per 0.1 m grab (Figure 5.30). Further studies were
conducted for the Humber Gateway offshore windfarm project including a
video survey (Proctor et al., 2006). This survey found that most examples of

Sabellaria

(1)

were low-lying and not representative of reef.

(1) It was not possible to distinguish Sabellaria alveolata from S. spinulosa in the video footage as the quality
of the images acquired was poor.
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Blue Mussel Reef
The blue mussel Mytilus edulis is common around the coasts of the British
Isles with large commercial beds in The Wash as well as various other
coastal locations around Britain. They are commonly found from the high
intertidal to the shallow sublittoral areas, attached by fibrous byssus threads
to hard substrata. Blue mussels are commonly found on rocky shores and
open coasts attached to rocks and in crevices (Tyler-Walters, 2008b). This
species may also provide a key food resource to seabirds in the area
including scoters.

and peat and clay exposures and it is an important site for benthic
biodiversity (Net Gain,2011). Further details on the MCZ designations within
the study area can be found in Section 5.6.
NG 4, Wash Approach, has been proposed for designation based on the
subtidal sands and gravels within the area. It also contains Sabellaria
spinulosa reef already protected by the Inner Dowsing, Race Bank and North
Ridge SAC. Within this site is the recommended reference area rRA 8 Wash
Approach. This site has been proposed for its subtidal mixed sediments and
sands and gravels.

Growth and production rates within Mytilus biogenic reefs can be extremely
high. Many biogenic reefs probably consist largely of mussels up to two or
three years of age. Individuals commonly aggregate into clumps and are
capable, under suitable conditions, of forming extensive beds or reefs.
Reefs occur through the accumulation of shell and faecal mud deposits and
have been shown to support elevated local biodiversity (Holt et al., 1998).
The aggregative behaviour of M. edulis arises from the interaction of
environmental, recruitment and predation pressures (Hendrick et al., 2011).
Colonies have also been shown to support recruitment, as spat have been
found to settle on the shells of adult animals (Comely, 1978). Reefs can
support a large range of organisms including sponges, hydroids, red
seaweeds, ascidians and brittlestars, echinoderms and molluscs (Holt et al.,
1998). These biogenic reefs qualify as Annex I Reef according to European
Commission interpretation.

NG 5, Lincs Belt has been proposed for the subtidal coarse sediment,
subtidal sand, subtidal mixed sediments and subtidal sands and gravel. NG
6 Silver Pit has been proposed for subtidal sand, subtidal mixed sediments,
Sabellaria spinulosa reef and subtidal sands and gravels.

Whilst blue mussel beds have been found within the MAREA study area
(within NG 2 MCZ, see below), none have been designated as protected
habitats or as qualifying features of designated sites. However, the Humber
REC found that mussel beds were found in association with Sabellaria
spinulosa reef on the western slopes of Silver Pit. It was suggested that this
area may represent mixed biogenic reef.

For the purpose of the assessment the benthic communities to be protected
by the rMCZs are assessed individually rather than in the context of the
MCZs. This is in line with a ministerial statement that suggests that as a
result of a number of recognised gaps and limitations in the scientific
evidence base supporting the MCZ recommendations Defra is
commissioning significant additional work to support MCZ designation. This
will include an in-depth review of the evidence base for all the regional
projects’ site recommendations and committing additional resources to
carrying out seabed and habitat monitoring.

In a pre-dredge survey in 2008 high aggregations of blue mussels were
found to the north of Area 481/2 which may qualify as an Annex I habitat
(MESL, 2009). Grabs taken at two survey stations recorded 360 individuals
in a grab at one site (0.698824833, 53.3027595) and 37 individuals in a grab
at a site further north (0.6946865, 53.285317). Video footage of the site
survey stations suggests this may represent a patchy but extensive reef.

NG 8, Holderness Inshore, has been proposed for intertidal mixed
sediments, subtidal coarse sediments, subtidal sands, peat and clay
exposures, subtidal chalk, subtidal sands and gravels and Sabellaria
spinulosa reefs. NG 9, Holderness Offshore, has been proposed for subtidal
coarse sediment and subtidal mixed sediment.
The recommended reference area Dogs Head Sandbanks (rRA 6) has been
proposed for intertidal mud, subtidal sand, subtidal mud, subtidal mixed
sediment, Sabellaria spinulosa reef and subtidal chalk.

There is anticipation that the government will be able to designate some
MCZs fairly quickly where the supporting evidence is adequate. However,
for others more investigation will be needed before they can progress
towards designation.

Marine Conservation Zone
Within the MAREA study area there are six final recommendation MCZs
(rMCZ) designations as well as two final recommended reference areas
(rRA).
This includes the NG 2 site, Cromer Shoal Chalk Beds, which lies
approximately 200 m from the North Norfolk Coast, adjacent to Sheringham,
Cromer, West Weybourne and Sea Palling (Redhead, 2011). Here the
seabed is composed of a variety of rock, sediment, chalk, blue mussel beds
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As a result, whilst all of these sites support important benthic communities,
the benthic communities that are sensitive to aggregate dredging will be
considered by examining the different biotopes (see Section 5.2.6) and as
such will not be discussed separately in the context of MCZs. The sensitivity
of Sabellaria spinulosa and chalk reefs will be examined in the context of
protected habitats and will not be discussed separately in the context of
MCZs.
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Box 5.4

Summary of Protected Habitats within the MAREA Study Area

Within the Inner Dowsing, Race Bank and North Ridge candidate SAC
(which overlaps with Licence Area 481/1 and 481/2 and partially overlaps
with Licence Areas 107, 440 and 480 and Application Area 439) there are
permanently submerged sandbanks. There is a 32 km long chalk reef
approximately 1 km off the coast of Sheringham which may qualify as an
Annex I geogenic reef.

Sabellaria spinulosa can form biogenic reefs which qualify as Annex I
habitats and are a UK BAP priority habitat. Individual worms of S.
spinulosa were found in the MAREA, REC and other previous surveys
throughout the study area. Reefs that may qualify as Annex I habitats
were found in association with Silver Pit in the centre of the MAREA study
area. Reefs were also found in Inner Dowsing, Race Bank and North
Ridge Candidate SAC. Given the importance of this habitat, statistical
analysis was conducted on the S. spinulosa data from the consolidated
dataset to investigate whether there are any differences in the abundance
of S. spinulosa between dredging impacted and unimpacted areas. There
was no statistical difference between populations of S. spinulosa found in
areas that had been directly impacted (Primary Impact Zones), indirectly
impacted (Secondary Impact Zones) or unimpacted areas (reference
sites).

Sabellaria alveolata can also form biogenic reefs that qualify as Annex I
habitats and are a UK BAP priority habitat. Individual worms of S.
alveolata were found in the north west of the MAREA study area during the
Humber Gateway Offshore Windfarm and Area 448 surveys. It is unlikely
that any significant areas of S. alveolata reef are present within the
MAREA study area.
Another form of biogenic reef that can form consists of blue mussel beds.
Whilst blue mussels were found in benthic surveys included in the
consolidated dataset, no extensive mussels beds were found that would
qualify as an Annex I habitat.
There are six final recommendation Marine Conservation Zones (rMCZ)
and two final recommended reference areas (rRA) within the MAREA
study area. All have been proposed to protect various sediment types that
support different benthic communities. Of particular note are NG 2 Cromer
Shoal Beds which has been proposed for its chalk reef and NG 6 Silver Pit
and NG 8 Holderness Inshore which have both been proposed for S.
spinulosa reefs.

5.2.10

Protected Species

No protected species as listed by Betts (2001), or British Red Data book
species (Bratton,1991) were found within the MAREA study area during any
of the surveys that were included in the consolidated dataset. Two nationally
rare species (as listed by Sanderson (1996)) were recorded within the
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Humber REC survey area: the hydroid Obelia bidentata was found in five
samples and the polychaete Ophelia bicornis was recorded at REC station
79. Individual specimens of two nationally scarce species were also found
within grabs in the Humber REC survey: the amphipods Apherusa ovalipes
and Harpinia laevis.
The Humber REC states that Arctica islandica has been recorded within the
survey area in both grabs and trawls but does not give details of where they
were found. This species is listed on the OSPAR list of threatened and/or
declining habitats and species.

(053° 06.450 N, 001° 04.140 E). Whilst individual horse mussels are found
throughout most British coasts, extensive reef formations are rarer and are
defined as having a coverage of 30% or more (OSPAR, 2008). This species
is considered to be scarce but not in decline (MarLIN, 2011b).

Box 5.5

Summary of Protected Species within the MAREA Study Area

The European edible sea urchin (Echinus esculentus) was found in one
station sampled for the REC survey (REC station 99). This species is
considered to be widespread but is not in decline. It is classified as ‘Near
Threatened’ in the IUCN Red List of threatened species (IUCN, 2001).

There two nationally scarce species as listed by Sanderson (1996),
Apherusa ovalipes; and Harpinia laevis.

There were two nationally rare or scarce species as listed by Sanderson
(1996), Obelia bidentata; and Ophelia bicornis.

Arctica islandica has been recorded within the survey area and is listed on
the OSPAR list of threatened and/or declining habitats and species.

Sea Urchin (Echinus esculentus)
The rest of this section describes the UK Biodiversity Action Plan (UK BAP)
species and Nationally Important Marine Features (NIMF) that have been
found within the study area.

The Edwardsiidae. benthic species group recorded within the MAREA study
area is protected by the UK Biodiversity Action Plan,

UK BAP Species and National Important Marine Features

There are four benthic species that were recorded within the MAREA study
area that are considered Nationally Important Marine Features (NIMF):

One UK BAP species group was found within the MAREA study area:
anemones from the family Edwardsiidae. The BAP action plan aims to
maintain and expand the existing abundance and geographical distribution of
designated species in UK waters (BRIG, 2008b).






Sabellaria spinulosa
Modiolus modiolus
Echinus esculentus
Leptocheirus hirsutimanus

The anemone Edwardsiidae was found in five sample sites from the REC
and other licence area specific surveys and was primarily found close to the
coast.
Four species have been identified through the REC and historic dredging
surveys that are considered Nationally Important Marine Features (NIMF)
(Connor et al., 2002). These are:





Sabellaria spinulosa;
Modiolus modiolus;
Echinus esculentus; and
Leptocheirus hirsutimanus.

The location and abundance of Sabellaria spinulosa is shown in Figure 5.28.
As individual tubes this species is common and was found throughout the
study area. However, it is in decline as a result of disturbance from fishing
(Pearce et al., 2011). S. spinulosa are discussed as individuals and in its
reef-forming capacity in Section 5.2.9 above.

Source:Shutterstock.com

Leptocheirus hirsutimanus is an amphipod that was found at over 50 stations
within the study area from the REC and other benthic surveys from the
consolidated dataset. However, the number of individuals found in each
survey was low. This species is thought to be scarce but not in decline
(Tappin et al., 2011)

The horse mussel Modiolus modiolus was found at 19 stations from dredge
surveys within the consolidated dataset. These were found primarily within
the western central area of the MAREA study area. Two aggregations of
horse mussel (that may have the characteristics of reef) have been sampled
annually for the last two decades by Cefas for chemical analysis ((Ministry of
Agriculture, fisheries and Food, 1992) & K. Cooper, Cefas, pers. comm.).
One of these aggregations is at a disposal site within the full extent of Area
105 and 1.5 km south of the future 15 year dredging area (053° 36.035 N,
000° 32.420 E) and the other is approximately 15 km off the Norfolk coastline
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5.2.11

Commercial Species

Figure 5.31 Shellfish abundance in the REC study area

Overview
Under the Marine and Coastal Access Act 2009, the Inshore Fisheries and
Conservation Authorities (IFCAs) of England and Wales are tasked with the
sustainable management of inshore sea fisheries resources in their local
area, and have the power to make fisheries byelaws and enforce national
and EU legislation relating to fisheries. The Humber and Outer Wash
MAREA study area falls within the districts of the Eastern IFCA and North
Eastern IFCA (see Section 6.2 for further details).
Crustacean fisheries are important within and around the MAREA study
area. Over recent years effort has increased as fishermen have switched
from demersal trawling to potting which provides the majority of income for
many fishermen in the area, especially where landings of finfish have fallen
(Tappin et al., 2011). Some fishing boats set up to 2,000 pots each off the
Yorkshire Coast. The most active months are July to September due to
favourable weather conditions and increased lobster activity (Walmsley and
Pawson, 2007) whereas peak crustacean landings are from September to
November (Edwards, 2012). The rest of this section provides details on the
main commercial benthic species in the study area. The section includes
indications of abundance for the relevant species from surveys that have
taken place in the region over recent years. The Humber Regional
Characterisation Survey (REC) is used to provide an overview of the shell
fish ecology in the wider Humber area. These results are presented in Figure
5.31 which show proportional pie charts of the key species that were found in
the Humber REC Survey. Further details of the surveys referred to in this
chapter are provided in Section 5.3.
Many small crustaceans are also important to ecosystem services within the
area as they provide a key food resource for marine mammals and sea birds.
Marine mammals including harbour porpoises, common bottlenose dolphins
and minke whales are known to feed on small crustaceans such as brown
and pink shrimp and small crabs and lobsters. Seabirds including terns and
auks will also feed opportunistically on small crustacean species and sea
ducks feed on shallow shell fish beds within the study area.
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European Lobster
The European lobster (Hommarus gammarus) is found in the intertidal zone
down to depths of 200 m on rocky sediments around all UK coasts. They are
usually found to a depth of 60 m living in holes and tunnels in the rock. The
lobster is a nocturnal feeder, targeting a variety of benthic invertebrates
including crabs, molluscs, sea urchins, polychaete worms and starfish, but
may also opportunistically feed on fish and flora.
Lobsters are not known to make structured migrations but have been
recorded moving long distances across featureless seabed to find shelter
and re-colonise fished out reefs (Mercer et al., 2001).
Mating occurs in the summer when the post-moult females are soft, although
fertilisation is not always immediate and females can retain sperm for up to a
year. Larvae remain in the plankton for approximately three weeks before
settling (Moen and Svensen, 2004a).
Landings of lobster have increased over the last 20 years. They are
primarily targeted using pots but landings as bycatch from demersal trawlers
have also increased. Further information on the commercial lobster fishery in
the study area can be found in Section 6.2.
The Whitehill Gas Storage baseline survey recorded lobsters as abundant as
they were present at all sites in 2007. Lobsters caught in the July 2005
trawls for Sheringham Shoal were analysed for length frequency which
indicated that a number of size classes were present in the survey area, with
an even spread in each size class. The size class above the minimum
landing size appeared to be fairly strong (although it should be noted that
trawling is not the best means by which to assess a shellfish population).
Lobsters were also caught in the September survey, again including a
number of size classes, each with an even spread. Lobster were the most
commonly recorded epifaunal species in the Humber Gateway trawls (2005)
and were the dominant epifaunal species in a fish assessment carried out for
the Aldbrough Gas Storage Facility. They comprised 25% of the total
number of crustacean recorded, although less than 3% were above minimum
landing size.

Brown Crab
The brown crab (Cancer pagurus), sometimes referred to as the edible crab,
is a robust crab of red/brown colour with a strong carapace. Mature adults
have a maximum carapace width of approximately 250 mm and can weigh
up to 3 kg. This species is an active predator feeding on a variety of
crustaceans, bivalves, molluscs and polychaetes (Tappin et al., 2011). The
large powerful claws are well adapted for crushing molluscs. They are
common around the British coastline and are found on bedrock, under
boulders, on mixed coarse ground and in muddy sand. They can be found
offshore to approximately 100 m depth (MarLIN, 2011c).
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Mating can only occur when mature females are soft, after their moult,
usually in the summer. The females normally spawn during November and
December and then incubate their eggs for 6-9 months. During this time
females remain in pits dug into the sediment or under rocks, not feeding until
ready to release their larvae. Brown crabs are known to undertake
migrations of 2-3 km per day, totalling approximately 200 nm in one
migration period (Pawson, 1995). Previous tagging studies have shown
directed northward movements of mature females along the English east
coast, suggesting that recruitment is strongly influenced by larval drift
southwards (Eaton et al., 2003). Brown crabs were found in the REC survey
in small numbers across the study area (Figure 5.31). It should be noted
that the 2 m beam trawls used in this survey do not adequately sample
macro-crustaceans and cannot be used to determine the abundance of the
species within the area or accurately determine its distribution.
The brown crab is a major fishery targeted by a number of fishermen working
within the Humber and Outer Wash area, as discussed in Section 6.2.

Velvet Crab
The velvet crab (Necora puber) has short hairs on its carapace giving it a
velvety texture; it also has paddle shaped back legs, enabling it to swim.
The velvet crab is very common on all British coasts from the intertidal zone
down to approximately 70 m depth (Smith et al., 1994). The species feeds
primarily on brown algae, however, it will opportunistically feed on molluscs
and other smaller crustaceans (Norman and Jones 1992). The velvet crab is
also an important prey item to demersal species such as cod, thornback ray
and grey gurnard.
Velvet crabs are landed as by catch from both potting and trawling activities.
There is a large market for this species in southern Europe where they are
considered a speciality, therefore most catches are exported (Tappin et al.,
2011).
Velvet crab dominated shell fish caught during the EIA for the Dudgeon
offshore wind farm in both spring and autumn. They were also present in
large numbers in the Whitehill Gas Storage Project survey and produced the
largest overall biomass for the area. Similarly, they were the most commonly
recorded epifaunal species in the Humber Gateway trawls (2005). Velvet
crabs accounted for 9% of the total crustacean abundance in the Aldbrough
Gas Storage Facility (usually abundances are higher than this but the survey
was carried out during winter months when the crabs tend to migrate to
deeper waters further offshore).

Brown Shrimp

Brown shrimp are found on all British coasts, often partially buried in fine
gravel or sand at approximately 10 m in depth. Breeding occurs biannually
with juveniles eventually settling on mudflats after spending five weeks in the
plankton (Moen and Svensen, 2004b). Egg bearing females can be found
throughout the year however two peaks are seen in April – early September
and October – November (Tappin et al., 2011).
The brown shrimp is abundant in The Wash and are fished in large numbers
in the Humber and Outer Wash area. Brown shrimp are likely to be limited to
inshore areas in the Humber and Outer Wash area as offshore deposits are
gravelly and the sediment preference for brown shrimp is for a high
proportion of sand and silt (Boddeke, 1996).
Brown shrimp were common throughout the REC study area. They were
found in the REC survey in large numbers, making up the majority of the
samples taken in two locations in the centre and to the south of the study
area (Figure 5.31). They also dominated the epifaunal assemblage in
inshore waters during the South Humber Bank Power Station fish
impingement survey. There was an increase in the mean weight of
individuals in April, May and June. Brown shrimp were also found to be the
dominant epifaunal species in beam trawls carried out for the Docking Shoal
Offshore Wind farm surveys, representing just over 80% of the catch. A
small scale beam-trawl fishery for brown shrimp and pink shrimp continues
in the Humber Estuary, although this is significantly more prolific further into
The Wash and outer banks.

Pink Shrimp
The pink shrimp (Pandalus montagui) is larger than the brown shrimp and
can grow to 160 mm in length. Pink shrimp are common from depths of
15 m, and adult individuals can be found in much deeper waters (up to 1,330
m) (FAO, 2012b). They are detritus feeders usually found on hard bottoms
associated with algae (Moen and Svensen, 2004a).
In the winter this species migrates offshore to deeper waters, and females
will also brood their eggs in these deep waters before returning inshore once
they have spawned. Eggs hatch in March and juveniles will move inshore
throughout the summer.
The deeper waters within Silver Pit are likely to represent an important
breeding ground and overwintering ground for pink shrimp (Tappin et al.,
2011). The deep channel of Silver Pit is known to support a significant
shrimp population and the deeper waters in The Wash also support a large
population (Warren, 1973) . This population also provides a food resource
for larger crustaceans, fish, marine mammals and seabirds within the area.

The brown shrimp (Crangon crangon) is ventrally flattened with mottled dark
brown and grey coloration and a short rostrum (MarLIN, 2011d). It feeds
nocturnally on algae, polychaete worms, crustaceans and fish larvae (Moen
and Svensen, 2004a).
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Whelk
Whelks (Buccinum undatum) are a carnivorous snail commonly found
around the coasts of the UK primarily in the subtidal and down to 1,200 m.
They have a preference for muddy sand, gravel and rocky substrates
(Tappin et al., 2011). They are not known to make significant migrations
however females may make an effort to find coarse seabed features such as
rocks, stones and shells on which to attach egg masses, which they lay in
the winter and spring (Moen and Svensen, 2004a). They feed on a variety of
living or dead marine organisms, including urchins, swimming crabs and
polychaetes, using radula on the tip of their proboscis (Kaiser and Hiddink,
2007).
There is a large whelk fishery within the study area with the species primarily
targeted using pots (Section 6.2). During the REC survey catches of shellfish
were generally high (30 – 50) closer to the shore (<13 km) and whelks and
edible crab dominated (Figure 5.31). Whelks were also recorded in low
densities during the baseline surveys for the Aldbrough Gas Storage Facility
and the Lincs Offshore windfarm EIA.

King Scallop and Queen Scallop
King scallops (Pecten maximus) are commonly found on clean firm sand,
fine or sandy gravel and may occasionally be found on muddy sand. King
scallops are usually found in shallow depressions in the sea bed. Although
capable of being mobile they are sedentary for most of their lives (Moen and
Svensen 2004b). Queen scallops (Aequipecten opercularis) are found to
depths of 100 m on sand or gravel substrates.

Queen Scallop (Aequipecten opercularis) on the Seabed

King scallops grow to approximately 15 cm in diameter with each valve
having approximately 15-17 broad radiating ridges. Queen scallops grow to
approximately 9 cm in diameter with each valve having approximately 20
radiating ridges. Young scallops remain attached by byssus threads to the
(1)

seabed , later becoming unattached when they are capable of swimming
freely (MarLIN, 2011e).
Scallops within the MAREA study area were found in coastal regions. There
were no landings of King scallops in 2004 and 2005 and a maximum of 92
tonnes in 2007 (Section 6.2). Queen Scallops were landed in lower
quantities and varied from 0.8 tonnes in 2004, no landings in 2006 or 2008,
to a maximum of 3.8 tonnes in 2009. Queen scallops were also found in one
location in the REC survey approximately 35 km from the shore Figure 5.31).
King Scallops are also found in coastal areas with a moderate current but do
not constitute a significant fishery. They were also recorded in low densities
during the Aldbrough Gas Storage Facility survey.

Cockle
The cockle (Cerastoderma edule) is a moderately sized bivalve mollusc that
burrows itself in shallow soft sediments ranging from soft mud to gravel.
They are most commonly found from the mid to lower intertidal zone but can
also be found subtidally (Tappin et al., 2011).
Cockles are filter feeders, feeding on organic material that is suspended in
the water column, such as microscopic plants, animals and detritus. They
spawn in early spring but this may continue into early autumn. Eggs and
sperm are released into the water column and the developing larvae will
remain in the water column for approximately three weeks (Tappin et al.,
2011). The larvae then settle en-masse when approximately 1 mm in size.
The spat are redistributed by tides and sand bed movement until they reach
4 mm when they anchor themselves in the sediment. After this stage, cockle
only move when undertaking their limited, deliberate lateral migrations.
Cockles reach maturity after about one year. A lifespan of 4-5 years has
been estimated in exploited beds (Franklin, 1972).
The Wash is an important area for cockle fisheries with stocks usually taken
by hydraulic suction dredge; however the cockle landings from the study
area have been low in recent years (Section 6.2).

Common Mussels
The common mussel (Mytilus edulis) is found from the high intertidal to the
shallow subtidal on rocky shores of open coasts as well as on man-made
structures such as piers in more sheltered harbours. They are common
around all coasts of the UK. They attach to hard surfaces and to each other
using byssus threads to form dense beds several layers deep.
Source: Shutterstock.com
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Common mussels are active suspension feeders that take bacteria,
phytoplankton, detritus and dissolved organic matter from the water column.
They are predated upon by a number of different species including whelks,
starfish, sea urchins, crab, fish and wading birds.
Mussels spawn primarily in spring and summer. The pediveliger larvae
settle on filamentous substrates such as the byssus threads from other adult
mussels. The larvae typically settle once they are around 260 µm in size but
may delay metamorphosis into adult form for up to seven weeks or 350 µm
in size (Tyler-Walters, 2008b). Settled larvae then test the substrate for
suitability. Most individuals probably only survive for 2-3 years due to
mortality from predation although individuals can live for 18-24 years (TylerWalters, 2008b).
There is a significant mussel fishery in The Wash and outer banks that is
monitored annually along with pink and brown shrimps through benthic
trawls (Nigel Proctor, 2011). During the REC survey mussels were found in
four samples in the centre of the study area. They were particularly
prevalent in one sample taken 45 km from the coast line (Figure 5.31).

Box 5.6

Summary of Commercially Important Species within the
MAREA Study Area

Commercially important species within the MAREA study area include
lobster (Hommarus gammarus), brown crab (Cancer pagurus), velvet crab
(Necora puber), brown shrimp (Crangon crangon), pink shrimp (Pandalus
montagui), whelk (Buccinum undatum), scallops (Pecten maximus and
Aequipecten opercularis), cockle (Cerastodermata edulae) and mussel
(Mytilus edulis).

5.2.12

Non-Native Species

The introduction of non-native species to a marine ecosystem and their
subsequent establishment may cause effects ranging from the almost
undetectable to the domination and displacement of native communities.
Introductions may also bring diseases with them and may adversely affect a
range of interests from commercial use of the marine environment to wildlife
conservation. Marine species introduced to North Atlantic waters are
currently being reviewed by the International Council for the Exploration of
the Sea (Eno et al., 1997).
The polychaete Goniadella gracilis was first recorded in 1970 in Liverpool
Bay having been introduced from the east coast of the United States;
introduction is thought to have been via trans–Atlantic shipping carried into
Merseyside (Walker, 1972). This species was found in a survey of Area 481
in 2008 and in the benthic survey for Triton Knoll Offshore Wind Farm in
2008.

Elimnius modestus, the acorn barnacle, was first reported in the UK in 1946
where it was found to be widespread across the south of England. The first

(1) Fine threads attaching them to hard substrata.
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Sensitive Commercial Species

introduction was thought to be through ship traffic into Southampton water.
Acorn barnacles were found in the benthic survey for Triton Knoll Offshore
Wind Farm in 2008.

5.2.13

Crepidula fornicata, the common slipper limpet, was first found in Europe in
1872 in Liverpool Bay. They were found in multiple historic benthic surveys
in the study area, including in the benthic survey for Triton Knoll Offshore
Wind Farm, the Area 481 survey in 2008, the Area 481 survey in 2003 and
the Dudgeon West Offshore Wind Farm survey in 2008.

This section has provided information on the benthic species and habitats
within the MAREA study area. These species and habitats are described in
terms of their biotopes, the species and habitats that are protected by
national or international legislation as well as those species that are
commercially important to the area.

Petricola pholadiformis, the American piddock, was introduced in the 1890s

Biotope Sensitivities

into the River Crouch in Essex. It has subsequently spread to various
European locations through pelagic larval stages. This species was found
during the MIRO 106 survey in 2003.
The amphipod Monocorophium sextonae is defined by many as cryptogenic,
that is its origin is uncertain. It was first recorded in Belgium in 1993; it lives
in soft sediment, on top of other organisms such as algae and sponges and
is found from the intertidal zone to a depth of 50 m. It was found during the
2011 MAREA benthic survey, Area 440 survey in 2009, Area 480 survey in
2002, Humber Gateway Offshore Wind Farm survey and the Triton Knoll
Offshore Wind Farm survey.

Mya arenaria is thought to have been introduced from the American coast
th

th

during the 16 or 17 century. However, there is also evidence that the
Vikings transported this species to Europe from America as early as 1245. It
is a slow burrower and can be found buried to a depth of 15 cm or more. It is
tolerant to a wide range of temperatures and salinities and can be found in
estuaries. This species was found during the Humber REC survey.

Ensis americanus (or Ensis directus) was found in 1989 on Holme beach,
Norfolk (Howlett, 1990). It is native to the Atlantic coast of North America
and is thought to have been introduced from there. It lives in sandy or
muddy sand substrate in fairly shallow water (intertidal to 12 m depth). This
species was not found within any of the surveys but is known to be present
within the Humber region.

Box 5.7

Summary of Non-Native Species within the MAREA Study Area

The following non-native species have been found during benthic surveys
that were included within the consolidated dataset:






the polychaete Goniadella gracilis;
Acorn barnacle, Elimnius modestus;
Common slipper limpet, Crepidula fornicata;
American piddock, Petricola pholadiformis; and
the amphipod Monocorophium sextonae.
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Key Sensitivities

The following species have will be taken into the impact assessment as they
are commercially valuable.

Introduction



European lobster (Hommarus gammarus) as it is a key shellfish species
landed at Bridlington port.



Brown crab (Cancer pagurus) as consultation indicates this fishery is
becoming increasingly important.



Pink shrimp (Pandalus montagui) and brown shrimp (Crangon crangon)
as these fisheries are expected to undergo pre-assessment for MSC
accreditation in 2012.



Cockles (Cerastoderma edule) are an important fishery within the region.



Common or blue mussels (Mytilus edulis) are an important fishery in the
region and seed mussels are supplied to the rest of Europe.

As each biotope has an important function within the ecosystem, all 16 of the
biotopes within the extrapolated biotope map will be carried forward to the
impact assessment. These biotopes are:

















SS.SCS.ICS.HeloMsim;
SS.SCS.ICS.Glap;
SS.SCS.ICS.SLan;
SS.SCS.CCS.PomB;
SS.SCS.CCS.MedLumVen;
SS.SCS.CCS.Pkef;
SS.SSa.IFiSa.IMoSa;
SS.SSa.IFiSa.NcirBat;
SS.SSa.iFiSa.TbAmPo;
SS.SSa.IMuSa.FfabMag;
SS.SSa.CFiSa.ApriBatPo;
SS.SSa.CMuSa.AalbNuc;
SS.SBR.PoR.SspiMx;
SS.SCS.CCS.Blan (SS.SCS.CCS Complex);
SS.SCS.CCS.Nmix (SS.SCS.CCS Complex); and
SS.SSa.IFiSa.ScupHyd (SS.SSa.IFiSa Complex).

Sensitive Protected Species and Habitats
The following species and habitats will be taken forward as they are
protected as Annex I habitats, UK BAP species or habitats or are recognised
as Nationally Important Marine Features, therefore the potential impact of
dredging activity to their ecology should be assessed.








Ross worm (Sabellaria spinulosa) individuals and reef;
Honeycomb worm (Sabellaria alveolata);
Blue mussel reef (Mytilus edulis);
Horse mussel (Modiolus modiolus);
European edible sea urchin (Echinus esculentus);
The amphipod Leptocheirus hirsutimanus; and
The anemone Edwardsiidae.
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5.3

FISH ECOLOGY

5.3.1

Introduction



This section describes the baseline ecology of fish resources in the Humber
and Outer Wash MAREA study area. The description is supported by
information on the frequency of occurrence and distribution of fish species in
the region obtained from the Humber Regional Environmental
Characterisation (REC) survey and other surveys conducted in this region.
This section presents the following:


A description of the data sources that have been used to inform this
section.



An overview of legislation relevant to fish ecology.



Overview findings of the key surveys that have taken place in the region.



Information on of the ecology and distribution of the demersal species,
pelagic species, elasmobranchs and protected species, which are found

AquaMaps species distribution maps (Kaschner, K., J. S. Ready, E.
Agbayani, J. Rius, K. Kesner-Reyes, P. D. Eastwood, A. B. South, S. O.
Kullander, T. Rees, C. H. Close, R. Watson, D. Pauly, and R. Froese.
2008 AquaMaps: Predicted range maps for aquatic species. World Wide
Web electronic publication, www.aquamaps.org, Version 08/2010.)
(Accessed 24/05/11). (See Box 5.8 for more detail).



FishBase (www.fishbase.org), an online database containing data on
fish ecology, distribution and basic biological information (accessed
15/05/11).



NBN Gateway species distribution maps, comprising information from
the following sources: Biological Records Centre, Bristol Regional
Environmental Records Centre, Countryside Council for Wales, Devon
Biodiversity Records Centre, Glasgow Museums BRC, Highland
Biological Recording Group, JNCC, Marine Biological Association,
Marine Conservation Society, Scottish Natural Heritage. Available at
http://data.nbn.org.uk (accessed 24/05/11).



Fisheries Research Services website (www.marlab.ac.uk) (accessed
24/05/11).



Ellis, J, Milligan, S, Readdy, L. South, A. Taylor, N. Brown, M. (2010)
Mapping spawning and nursery areas of species to be considered in
Marine Protected Areas (Marine Conservation Zones). Cefas

Table 5.6

Past Surveys in the Humber and Outer Wash MAREA Study
Area

Survey

Survey Type /
Purpose
Hornsea round
Zonal
Three Offshore wind Characterisation
Farm, Zone
Environmental
Characterisation:
Baseline
Interim
Review
Environmental
Baseline Review
Whitehill Gas
EIA baseline
Storage Project
survey

Date of
Surveys
January
2011

Reference

2011

Dogger Bank Zonal
Characterisation
Report

Summarises
fisheries data
from surveys
carried out by
EMU in 2007
and 2008

2007 and
2008

Humber Regional
Characterisation
Survey

REC baseline
survey

2010

ERM, 2011. Whitehill
Gas storage Project
Offshore Works
Environmental
Statement. E.on
EMU LTD, 2010 Dogger
Bank Zonal
Characterisation; Interim
Report –A report to
Forewind Limited.
October 2010. Report
No.10/J/1/06/1587/1028.
Tappin, D R, et al 2011.
The Humber Regional
Environmental
Characterisation. British
Geological Survey Open
Report OR/10/54.
357pp.

Dudgeon Offshore
Wind Farm
Development

EIA baseline
survey

October
and
May 2008

(1)

within the MAREA study area .


A summary of the information provided in this section.

5.3.2

Sources of Information

In compiling the available information concerning the fish ecology in the
study area, a desk-based review of the existing published and peer-reviewed
literature was carried out. Expert knowledge of the fish ecology in the study
area was also provided by Nigel Proctor of Precision Marine Surveys
Limited. The key sources consulted are listed below.

Scientific Reports and Web Based Sources


Coull, K. A., Johnstone, R. and Rogers, S. I. 1998. Fisheries Sensitivity
Maps in British Waters. Published and distributed by UKOOA Ltd
(Cefas, 2011).



ICES FishMap species summaries for the North Sea
(http://www.ices.dk/marineworld/fishmap/ices/).



ICES Datras
(http://datras.ices.dk/Data_products/Download/Download_Data_public.a
spx )

EIA Surveys and Other Surveys Conducted in the Region
Recent applications for aggregate dredging licences and offshore windfarms
have resulted in the completion of several surveys on fish species
abundance in sections of the study area, which provide a further useful
source of data.
As these surveys have largely been conducted for Environmental Impact
Assessments (EIAs), the data only cover the area of interest to the developer
and therefore provide patchy data for this MAREA. A Regional
Characterisation Survey was, however, also undertaken by the Marine
Aggregates Levy Sustainability Fund in 2010. This survey covered a large
part of the MAREA study area, although it extended further offshore than the
MAREA study area. Together, data from these surveys provide a useful
picture across the study area.
Table 5.6 summarises the various survey reports which have been referred
to in this assessment; the location of these surveys can be seen in
Figure 5.33. Figure 5.34 also presents a summary of which types of species
were found in each survey. Further details on these and all surveys
referenced throughout the report can be found in Appendix O.

(1) For information on the ecology of shell fish species please refer to the benthic ecology baseline section
(Section 5.2)
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Triton Knoll
EIA baseline
Offshore Wind Farm survey
Development

Docking Shoal and EIA baseline
Race Bank Offshore survey
Wind Farm
Development
Humber Gateway
EIA baseline
Offshore Wind Farm survey
Development

EMU LTD. 2011,
Hornsea Round 3
Offshore Wind Farm:
Zonal Characterisation
Environmental Baseline
Review. Smart Wind

Royal Haskoning, 2009.
Dudgeon Offshore Wind
Farm, Environmental
Statement. Dudgeon
Offshore Wind Limited.
September RPS 2008. Triton Knoll
and
Offshore Wind Farm
October
Environmental
2008
Statement. RWE
n.power renewables
2006
Amec, 2006. Docking
Shoal Offshore Wind
Farm Race Bank
Offshore Wind Farm.
Centrica Energy
March
ERM, 2005. Humber
2005
Gateway Offshore Wind
Farm Environmental
Statement. E.on
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Survey

Survey Type /
Purpose
Sheringham Shoal EIA baseline
Offshore Wind Farm survey
Development
Lincs. Offshore
Wind Farm

Cefas North Sea
Young Fish Survey

Aldbrough Gas
Storage Facility

South Humber Bank
Power Station – Fish
Impingement
Assessment

EIA baseline
survey

Cefas conduct
surveys to give
indices of
abundance of
juvenile plaice
and sole. For
more detail on
this survey see
Box 5.9
EIA baseline
survey

Date of
Surveys
April, July
and
September
2005
2004/2005

Annually –
(until
2010)
August
and
September

Reference

Box 5.8

Sirca 2006. Sheringham
Shoal Offshore Wind.

AquaMaps is an online tool that generates large-scale predictions of the
distribution of marine fish species. The distribution maps are created in two
stages. The first stage combines occurrence records with model based
predictions of species habitat usage against local environmental conditions
to determine the suitability of a given area for a species. At the second
stage, experts review the map and revise the distribution of each species
based on their knowledge and by citing suitable references.

RPS. 2010. LID6
Environmental
Statement on behalf of
Lincs Wind Farm
Limited. Centrica
Energy, Dong Energy
and Siemens
Cefas, 2010. Young
Fish Survey.

Assessment of 2001 and
fish
2003
impingement in
power stations
along the South
Humber Bank

The maps produced from this tool give an indication of the likelihood that a
species will be found in that area, rather than a distribution map of where a
species has been found in the past.

Box 5.9

November Institute of Estuarine
2003
and Coastal Sciences,
2003. Proposed
Underground Gas
Storage Facility:
Aldborough, East
Yorkshire. Marine
Ecology Environmental
Assessment Wardell
Armstrong & BG
Storage.
RSK ENSR group.
2006. South Humber
Bank Power Station
PPC Permit Application.
Centrica Energy

AquaMaps

Cefas North Sea Young Fish Survey

Cefas (Centre for Environment, Fisheries and Aquaculture Science) also
conducted surveys around the coast of England and Wales using a variety
of fishing gears, to collect fisheries-independent indices of stock
abundance. This was undertaken annually until 2010. These data are
integrated into the stock assessments carried out by the ICES
(International Council for the Exploration of the Sea) Assessment Working
Groups. The Cefas North Sea young fish survey provides indices of the
abundance of small demersal fish in two key parts of the UK coastline that
have historically shown their importance as inshore flatfish nursery
grounds, in particular for plaice (Pleuronectes platessa) and sole (Solea
solea). The aim of the survey is to provide data on the abundance, in
particular, of fish in the juvenile 0-group and 1-group plaice and sole prior
to recruitment to the fishery. The two areas surveyed annually for this
purpose were the Thames Estuary and the coastal area between the River
(1)

Humber and the north Norfolk Coast . The survey was conducted
throughout August and September using a 2 metre beam trawl.

Box 5.10

Data Limitations

Much of the data that are available are from surveys that use 2m beam
trawls. For windfarm developments the use of a 2m beam trawl is accepted
as a standard practice to assess the presence of elasmobranch and benthic
fish. Likewise, surveys conducted under Cefas guidelines and
recommendations will utilise the 2m beam trawl sampling method to
undertake fish abundance surveys.
While beam trawls are accepted as standard industry practice and allow
sampling of slow-moving adult benthic species, they will underrepresent
many pelagic species, and adult or highly mobile benthic species. This
subsequently means that adult fish may be under-represented in the survey
data drawn on in this report. The 2m beam trawls used in the REC survey,
for example, would not be expected to adequately sample adult demersal
fish and the data will therefore focus on juvenile individuals. If adults are
caught, it cannot be assumed that this provides a suitable description of
distribution or abundance of local adult stages of these species
In light of these acknowledged limitations of the data, additional data sources
such as AquaMaps have been used to supplement this information. Further
information on the distribution of adult fish can also be drawn from the
commercial fisheries data available which is presented in Section 6.2.

5.3.3

Most fish stocks in the North Sea are over exploited (Office for National
Statistics, 2011) and a number of both commercially important and noncommercial species are now protected. Table 5.7 summarises the
conservation measures in place to protect southern North Sea fish species.
In 2003 the EU Commission introduced special measures to conserve cod in
the North Sea with a long-term recovery plan which was adopted in 2004.
The EU Commission also implemented a long-term management plan for
North Sea plaice and Dover sole in 2007 and a European recovery plan for
the common eel.


It is acknowledged that whilst the best available data have been used to
compile this report there are some limitations to that which is available. As
this is a broad scale assessment covering a large area it has not been
deemed appropriate to focus in on very small scale or transient fisheries as
data collection for these can be inconsistent and therefore unreliable to
compare at a regional scale.

Legislation and Guidance Relevant to Fish Ecology

The ‘grouped’ Species Action Plan (SAP) for commercial marine fish
mentioned in the table provides detailed information on the threats facing
species and the opportunities for maintaining and enhancing
populations. A ‘grouped’ Species Action Plan was developed because a
range of common policies and actions are required for a number of
similar species. The overall target of the grouped SAP is to “bring all
stocks identified in the plan within precautionary reference points as
defined by ICES within 5 years”. Currently this target is assessed as
having achieved ‘no progress’. The management advice associated with
the individual species in the plan is summarised within the relevant
paragraphs in the relevant sections below.

(1) The distribution and abundance of the young fish on the east and south coast of England. Cefas Science
Series Technical Report No. 108
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Table 5.7

Conservation Measures in Place to Protect Southern North Sea Fish Species (as of October 2011)

Species

Wildlife and Countryside
Act (Schedule 5)
Yes
Yes
-

IUCN Red Data List
Species (June 2011)
Critically Endangered
Least Concern
Least Concern
Least Risk

Sea trout -Salmo trutta
Smelt -Omerus eperlanus
Sea lamprey -Petromyzon marinus

EC Habitats Directive
(Annex number)
II and V
II and V
II and V
(only in freshwater)
II and V

-

Least concern
Least concern
Least Risk

Berne Convention
(Appendix III)
Yes
Yes
Yes
(only in freshwater)
Yes

River lamprey -Lampetra fluviatilis

II and V

-

Least Risk

Yes

Common skate - Dipturus batis
Allis shad -Alosa alosa
Twaite shad -Alosa fallax
Atlantic salmon -Salmo salar

Nationally Important
Marine Feature (NIMF)
-

Biodiversity Action Plan
Common skate Species Action Plan
Allis shad Species Action Plan
Twaite shad Species Action Plan
Biodiversity Action Plan UK list of priority species
Biodiversity Action Plan UK list of priority species
Biodiversity Action Plan UK list of priority species
Long list species.

Biodiversity Action Plan UK list of priority species
Yes

Cod -Gadus morhua

-

-

Vulnerable

-

Herring -Clupea harengus
Whiting -Merlangius merlangus
Mackerel -Scomber scombrus
Horse mackerel -Trachurus trachurus
Lesser sandeel -Ammodytes marinus
Greater sandeel -Hyperoplus lanceolatus
Plaice -Pleuronectes platessa

-

-

Least Concern

-

-

-

Least concern
Least concern

-

Yes
Yes
Yes

-

-

-

-

-

EU long term Cod Recovery Plan,
Commercial marine fish grouped Species Action Plan
Commercial marine fish grouped Species Action Plan
Commercial marine fish grouped Species Action Plan
Commercial marine fish grouped Species Action Plan
Commercial marine fish grouped Species Action Plan
EU North Sea Plaice and Dover sole management plan, Commercial
marine fish grouped Species Action Plan
EU North Sea Plaice and Dover sole management plan, Commercial
marine fish grouped Species Action Plan

-

Yes

-

-

Yes

-

-

-

-

-

Vulnerable
Critically endangered

-

-

Biodiversity Action Plan UK list of priority species
Biodiversity Action Plan UK list of priority species

Dover Sole -Solea solea
Sand goby- Pomatoschistus minutus
Short snouted seahorse -Hippocampus

hippocampus

-

Spiny seahorse -Hippocampus guttulatus
Spurdog -Squalous acanthias
Eel -Anguilla Anguilla

Yes
-

-

Table notes:
Annex II EC Habitats Directive – This annex includes “Animal and plant species of community interest whose conservation requires the designation of special areas of conservation”.
Annex V EC Habitats Directive – This annex includes “Animal and plant species of community interest whose taking in the wild and exploitation may be subject to management measures”.
Berne Convention – Conveys special protection to those species which are vulnerable or endangered. In England the Berne Convention is implemented through the Wildlife and Countryside Act 1981.
Nationally Important Marine Feature – Identified as part of Defra’s Review of Marine Nature Conservation (RMNC). Include species for which we have a special responsibility in a national, regional or global context, and/or species that have suffered
significant decline in their extent or quality, or are threatened with such decline, and can thus be defined as being in poor status.
Biodiversity Action Plan – This is the UK Government’s response to Article 6 of the Convention on Biological Diversity (1994). The overall goal is to conserve and enhance biodiversity in the UK. A Species Action Plan provides detailed information
on the threats facing species and the opportunities for maintaining and enhancing populations. A ‘Grouped’ Species Action Plan has been produced for Commercial Marine Fish as a range of common policies and actions are required for all species
listed.
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Figure 5.32 2m Beam Trawl Locations for the Regional Environmental Characterisation Survey
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Figure 5.33 Locations of Historic EIA Fish Surveys using 2m Beam Trawls
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Figure 5.34 Results of Historic EIA Fish Surveys using 2m Beam Trawls
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5.3.4

An Overview of Fish Ecology in the Study Area

Overview
Across the study area fish assemblages are dominated by demersal fish,
including gobies (Gobidae), lesser weever fish (Echiichthys vipera) and
common dragonets (Callionymus lyra). Flatfish are present throughout,
including dab (Limanda limanda), lemon sole (Microstomus kitt) and
solenette (Buglossidium luteum). Elasmobranches and pelagic species are
also present but appear less abundant, however this is likely to be in part a
result of the methods used which as mentioned previously are likely to
underestimate pelagic species. Almost all species show seasonal trends,
with an increase in abundance in autumn months. Many fish species
abundant in the study area including whiting (Merlangius merlangus), sprat
(Sprattus sprattus), gobies and mackerel (Scomber scombrus), are important
food sources for marine mammals and birds found in the area such as seal
species, dolphins, auks and other seabirds and therefore form an integral
part of the food chain.

Dab - Limanda limanda

(1)

5.10 This survey method may under-represent the more mobile pelagic
species or adult individuals and this is reflected in the types of species
caught in the REC (this also applies to the historical EIA and other surveys
referred to in this section). The locations of the REC beam trawl surveys are
shown in Figure 5.32.
The results of the REC survey are presented in Figures 5.35 to 5.37 which
show proportional pie charts of demersal species, elasmobranch species
and flat fish species found in the Humber REC Survey. No figure is
presented for pelagic species caught during the REC survey, as none were
sampled during this survey, as noted in the limitations discussion in Box
5.10. Figure 5.38, however, indicates pelagic species likely to be present in
the study area based on catch data provided by ICES.

Regional Overview of Species Present
(2)

No pelagic fish were sampled during the REC survey . However, it has
been noted that pelagic fish in the area include mackerel, Atlantic horse
mackerel (Trachurus trachurus) and occasional smelt (Osmerus eperlanus).
Demersal species were the largest group sampled during the REC survey in
terms of diversity and abundance (Figure 5.35). Large samples (>50) were
taken from two locations in the north of the study area.

Atlantic horse mackerel (Trachurus trachurus)

These were dominated by greater sandeels (Hyperoplus lanceolatus), lesser
weever fish, gobies and the common dragonet. Further south the size of the
individual samples decreased but the variety of fish caught in each trawl
increased with 17 different species being sampled in total throughout the
study area. Cod (Gadus morhua) was not found in the REC survey, however
it is thought that they are more prevalent in the northern part of the North
Sea, and will therefore be more abundant in the northern part of the MAREA
study area than the south. This is attributed to factors such as water
temperature and habitat availability. Areas in The Wash will therefore have
a lower density of cod than the outer Humber Estuary to the north (Nigel
Proctor, 2011).
The survey data shown in Figure 5.36 demonstrate that the thornback ray
(Raja clavata) was the only elasmobranch species to be recorded during the
REC survey. This species was found in low numbers (<5) and was only
caught in two locations. Although Thornback rays are common throughout
the North Sea, they are more common throughout the southern part of the
North Sea due to limitations of available habitats in the north.
Flat fish catches within the REC study area were dominated by dab and
lemon sole (Figure 5.37). Large samples (30 – 50) of dab were taken in the
north of the study area. The Humber region is thought to be an important
ecological region for sole due to the spawning and nursery grounds that exist
within the area (Figure 5.41 and 5.42). However it is thought that the Thames
estuary is more important for sole with regards to species distribution (Nigel
Proctor, 2011). Other flat fish recorded in low abundance throughout the
area include plaice and solenette.
Although no protected species were found during the Humber REC survey,
two protected species of clupeid have been documented in the area, the allis
shad (Alosa alosa) and twaite shad (Alosa fallax). It is thought that the
coastal zones within the study area are of significant importance to the twaite
and allis shad. As they are migratory species they are less likely to occur
offshore, meaning that movement within the North Sea zone is likely to be
limited to the coastal fringes surrounding major estuaries such as the
Humber.

Source: Shutterstock

The Humber Regional Environmental Characterisation Survey
The fish abundance data from the Humber REC provide an overview of the
fish ecology in the wider Humber area. The survey used 2 m beam trawls to
sample the epibenthos at 30 sites in October 2008. Each trawl was towed at
1.5 knots for approximately 10 minutes. The limitations of this method in
accurately documenting the fish ecology of the area are summarised in Box
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Source: Shutterstock.com
(1) Species that live in the water column or 'open ocean'.
(2) For the purposes of this report whiting have been classified as demersal. It is noted that some whiting
within the North Sea may display pelagic habitat preference due to feeding patterns as discussed in:
Pedersen, J. 1999. Diet comparison between pelagic and demersal whiting in the North Sea. Journal of Fish
Biology. 55: 1069 - 1113
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Figure 5.35 Demersal Fish Abundance in the REC study area
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Figure 5.36 Elasmobranch Abundance in the REC Study Area
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Figure 5.37 Flat Fish Abundance in the REC study area
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Figure 5.38 Pelagic Species Abundance in the MAREA Study Area

Source: ICES Datras CPUE (catch per unit effort) data
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Seasonality

5.3.5

The REC surveys were undertaken in October 2008; however this does not
give any indication of seasonal variation in the fish assemblage. Three of
the other EIA surveys that have taken place in the Humber and Outer Wash
study area have, however, undertaken seasonal monitoring. A complete list
of the timings of surveys undertaken and the methods of data collection are
available in Appendix O). These surveys have taken samples at least twice
a year, providing data that show the difference in fish abundance and
distribution over the year. These surveys show a trend over the area for fish
abundance to be greater in autumn, but for diversity to be greater in the
spring surveys. This has been attributed to whiting dominating autumn
surveys, increasing the biomass but decreasing the biodiversity.

Introduction

The Dudgeon offshore windfarm EIA survey sampled fish species during the
spring and autumn of 2008. The total number of individual organisms caught
per trawl in this survey was much higher in autumn (204 individuals) than
spring (6.5 individuals) as shown in Figure 5.39. The Lincs offshore
windfarm EIA studies also included surveys during the autumn and spring.
Beam trawl data demonstrated a significantly greater abundance of
epibenthic species in the autumn (12,000 individuals) compared with spring
(2,000 individuals). Although abundances were high in autumn the species
diversity was lower than in spring (45 species in spring and only 40 in
autumn). Similarly survey results from a fish assessment conducted for the
Sheringham Shoal offshore windfarm also reported the same pattern of
seasonality of higher fish abundances during the autumn but with lower
species diversity in comparison to the spring months.

Figure 5.39 Average catch per trawl of species at the Dudgeon offshore
windfarm in Autumn and Spring 2008
250

Autumn

Average number of individuals per trawl

Spring
200

150

used as a spawning ground for several years (Cefas, 2008). This is the
population that will most commonly overlap with the study area.

Pelagic Species

Pelagic fish are those species that spend the majority of the life-cycle in the
water column or associated with the surface. These species generally feed
and breed within the water column, although some species (e.g. herring)
may spawn on the seabed. The following sections discuss the pelagic
species which are considered to be present within the Humber and Outer
Wash, that have a migratory presence, or are known to use nursery or
spawning grounds that overlap with the study area. These are:





herring;
sprat;
mackerel; and
Atlantic horse mackerel.

This section draws on general information on these species from publically
available sources, and also discusses the degree to which the species were
found in the various surveys (see Table 5.6) that have been carried out in
this region.

Herring
Atlantic herring (Clupea harengus) are mostly found in continental shelf seas
down to 200 m depth and are widely distributed throughout the North Sea as
shown in Figure 5.38. One year old fish are restricted to shallower waters
up to 100 m deep and are most abundant in the south-eastern area of the
North Sea. Mature herring (3 years and older) are not generally found in the
eastern half of the North Sea (Ellis et al., 2010a).
Despite the prevalence of adult herring throughout the North Sea, the
spawning and nursery grounds are considered to be more site specific than
the site fidelity displayed by adult forms. Herring deposit sticky eggs (0.9 –
1.5mm in diameter) on coarse sand, gravel or shells. Spawning grounds are
therefore associated with these types of substrate. The larval and post
larval stages are pelagic (ICES, 2011c).
Furthermore, it is also apparent that North Sea herring are further
differentiated into distinct groups that use different spawning sites. Three
main groups of autumn spawners are found in the North Sea, of which one
group (banks herring) overlaps with the study area:

100

50

 Southern Bight/Downs herring: spawning takes place in the Southern
Bight of the North Sea and English Channel from November to January.
Downs herring is considered to be a particularly sensitive stock as the
fishery targets spawning aggregations (Laura Weiss, 2011).
Throughout the literature it is acknowledged that, although there are
locations where spawning has historically taken place, spawning grounds
are witnessed to shift over time (Coull et al., 1998). This may be related to a
change in the abundance and distribution of their planktonic food, which are
in turn affected by hydrographical and environmental changes (Corten,
1986).
A number of historic surveys into the spawning and nursery grounds of
herring have been conducted in the North Sea including a key study
conducted in 1998 (Coull et al., 1998). These surveys commonly use larval
data as a proxy for spawning grounds. The most recent survey in 2010 (Ellis
et al., 2010a) also analyses data relating to larval abundance, however this
has not been extrapolated to show spawning grounds. The overlap of these
2010 larval data compared with the 1998 extrapolated spawning ground data
is shown in Figure 5.40.
It is often assumed that sites with suitable substrate to spawn on and where
larvae have been recorded are representative of the spawning grounds.
However, it should be recognised that, even where spawning grounds have
been documented, evidence has sometimes shown that some historic
grounds, including Dogger Bank, currently have no, or very little, spawning
activity although it should be noted that spawning grounds can be
recolonised over time. It may also be that the apparent distribution of herring
larvae is strongly influenced by the distribution of survey (Nigel Proctor,
2011).
On the basis of consultation with a local fisheries expert it is proposed that at
the current time the spawning grounds within the MAREA study area are not
being used. Since this contradicts the 1998 data it is highlighted that the
publically available data alone may not be accurate to rely on for definitive
information on exact spawning sites and their productivity at any one point in
time (Nigel Proctor, 2011).

 Buchan / Shetland herring: spawning takes place off northeast Scotland
and Shetland coasts from August to September.

0
Velvet
crab

Dab

Squid

Whiting

Grey
Gurnard
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 Banks herring: spawning takes place in the central North Sea and off the
northeast English coast from August to October (this group formerly
included herring that spawned at Dogger Bank but this area has not been
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Figure 5.40 Herring Spawning and Nursery Grounds Documented Within the MAREA Study Area

Sources of information: Ellis, J.R, Milligan, S.P, Readdy, L, Taylor, N, and Brown, M.J. (2010) Spawning and nursery grounds of selected fish species in UK waters. Sci. Ser. Tech. Rep. Cefas Lowestoft, 147:56pp. and Coull, K.A, Johnston, R and
Rogers, S.I. (1998) Fisheries Sensitivity Maps in British Waters. Published and distributed by UKOOA Ltd., v + 58pp.
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Current information from ICES is that the stock is at risk of having reduced
reproductive capacity. In November 2008 EU-Norway agreed on an
adjusted management plan for herring taking account of recent poor
recruitment, which is supported by ICES. This includes making every effort
to maintain a minimum level of Spawning Stock Biomass (SSB) greater than
800,000 tonnes (ICES, 2009b).
Herring were not found during the REC survey, which is likely to reflect the
method utilised as outlined in Box 5.10, but were the dominant species found
in the Fish Assessment undertaken for the Sheringham Shoal Offshore Wind
Farm in April 2005, comprising 54% of the total fish abundance. Herring
were also one of the dominant fish caught during a fish assessment for the
Aldbrough Gas Storage Facility (36% of total fish abundance). This species
was also found in the Humber Gateway EIA survey at a density of 3 per trawl
and during the autumn survey for the Dudgeon EIA at a density of 5
individuals per trawl. Size frequency analysis of herring during the 2005
trawls for Humber Gateway indicated that the assemblage in the area was
dominated by adult forms. Herring were also caught in low numbers during
baseline surveys for the Whitehill Gas Storage Project, the Lincs offshore
wind farm EIA and the Triton Knoll survey.

Sprat
Sprat (Sprattus sprattus) are often confused with juvenile herring. They are
found in the continental shelf waters of Europe and North Africa, including
the Mediterranean, Black Sea and Baltic Sea but are only found in areas
where the water is less than 50 m deep.
In the North Sea, sprat are found in high abundance south of the Dogger
Bank and in the Kattegat. They are also abundant along the British coast,
particularly in the Firth of Forth and the Moray Firth. Their distribution varies
considerably between years as it is affected by the tides and currents. The
distribution of adult sprat within the study area is shown in Figure 5.38.
Sprats are recorded as spawning in the North Sea in July and August. They
spawn in most areas of the North Sea and consequently young sprat are
found throughout the North Sea (ICES, 2011c).
Most sprat will migrate inshore during the winter, bringing some of the adult
population further inshore but some older fish may remain offshore. The
highest abundances of larvae are found at tidal mixing fronts which suggests
these are the preferred nursery grounds. There are inshore nursery and
spawning grounds for sprat within the study area (Figure 5.41 and
Figure 5.42). Shoals of sprat will also migrate vertically, coming to the
surface at dusk and moving into deeper water during the day.
Larvae mainly feed on diatoms, copepods and crustacean larvae. Small
sprat that have recently metamorphosed feed on larger planktonic organisms
as well including cladocerans, Oikopleura, bivalve larvae, mysids and
euphausiids (Voss et al., 2009).
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No sprat were recorded in the REC surveys, however, sprat were recorded
in very low abundance during surveys for Sheringham Shoal in April, July
and September of 2005. This is the only species that was found to be more
abundant in the spring than in the autumn surveys in the Dudgeon EIA
survey, indicating that it displays a pattern of seasonality that does not
conform with the general pattern for the area. However, during the fish
impingement assessment at the South Humber Bank Power Station (carried
out by IECS in 2000) a winter peak in numbers was observed which
confirmed that the sprat probably utilise the Humber Estuary at this time of
year to shelter from the harsh coastal environment. At South Humber Bank
Power Station a winter peak was recorded for the number of sprat impinged;
for example, 90.18% of the total fish impinged in December 2001 were sprat.
There is a limited sprat fishery within The Wash, but sprats are often caught
for fish meal as opposed to for food. In 2008 there was a large sprat landing
in the eastern section of the Humber REC survey area.

Mackerel
Mackerel (Scomber scombrus) are usually resident within the water column
at shallower depths (15 to 20 m) but may on occasion be found near the
seabed. Mackerel are found throughout the North Sea with densities
increasing in summer when mackerel enter the Southern Bight and the
Northern North Sea. They are normally found on the edge of the shelf and in
shelf waters but move inshore during the summer. The distribution of
mackerel throughout the North Sea is shown in Figure 5.38.
Mackerel feed on small fish including herring and Norway pout (Trisopterus
esmarkii), and pelagic crustaceans such as crabs and lobsters. In the south
of the North Sea, fish form an important component of the diet whilst in the
north euphausiids and copepods are the most important prey items. The diet
of mackerel also changes seasonally and adult mackerel almost completely
stop feeding in the winter.
Mackerel migrate large distances in response to changes in zooplankton and
other prey abundance as well as to changes in hydrological features. They
spend the winter in deep water at the edge of the continental shelf in the
northern areas of the North Sea, and then migrate south to central regions in
spring in order to spawn. Spawning grounds for mackerel have been
variable in the past but are mainly situated in the central North Sea. They
are batch spawners and spawning occurs between May and July.
The majority of the North Sea stock is less than 8 years old. There is a trend
for more 1 and 2 year old cohorts (<30 cm) to be found in the southern North
Sea and older and larger fish in the north (30-40 cm). There are known
nursery grounds within the study area (Nigel Proctor, 2011).

Mackerel were also recorded in the survey for the Dogger Bank Zonal
Characterisation Study. Here they were found to be mainly associated with
the shallower water on the slopes of Dogger Bank. They were also found in
low numbers in other EIA surveys including Sheringham Shoal and Lincs,
however, this species is relatively mobile and is usually found in the water
column so it may not be accurately sampled during epibenthic beam trawls.

Atlantic Horse Mackerel
Atlantic horse mackerel (Trachurus trachurus) are schooling fish and have a
wide distribution. While young, they feed on planktonic invertebrates and
move onto larger crustaceans and fish when they are older. Spawning takes
place in the summer in the North Sea and spawning and nursery grounds
have been observed within the study area (Nigel Proctor, 2011).
Few horse mackerel have been found across the MAREA study area. It is
on a list of species present in the Greater Wash area in the Lincs offshore
wind farm environmental statement. A low abundance of horse mackerel
was also recorded from the Sheringham shoal surveys. Atlantic horse
mackerel are therefore not thought to be abundant within the study area.

Summary of Pelagic Species
Table 5.8 provides a summary of the pelagic species that spawn and use
nursery grounds in the Humber and Outer Wash MAREA study area or that
may migrate through the area.

Table 5.8

Summary of Pelagic Species potentially found within the
Humber MAREA Study Area

Species
Herring – North
Sea stocks
Sprat
Mackerel

Spawning (including
period where known)
Yes - August to
January *
Yes - November –
January
No

Atlantic horse
Yes – summer
mackerel
* depending on the stock.
** Nigel Proctor Pers Obs.

Nursery Migratory
Yes

Yes – summer presence

Yes

Yes – local
inshore/offshore migration
Yes – long migrations
throughout the year
Yes – summer presence

Yes
Yes**

ICES advice for the North Sea stock of mackerel is for maximum protection.
No mackerel were taken in the REC survey, however they were present in
other EIA surveys including the autumn survey undertaken during the
Dudgeon windfarm EIA where they were found at a rate of 0.1 fish per trawl.
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5.3.6

Elasmobranch species

Introduction
The following sections discuss the ecology of the elasmobranchs found
within the Humber and Outer Wash MAREA study area that have a migratory
presence, or are known to use nursery or spawning grounds that overlap
with the study area. These are:







smooth hound;
starry smooth hound;
tope;
spotted ray;
thornback ray; and
spurdog.

Elasmobranchs are a class of fish that comprises sharks, skates and rays.
They have cartilaginous skeletons, hard teeth and well developed jaws.
Thornback rays and dogfish are particularly important commercially, and
smooth hounds are targeted by recreational fisherman. Dogfish is a
colloquial term often used to describe many different species so can be over
represented in surveys. This usually refers to a type of shark, belonging to
either the Squaliformes order or individuals from the Scyliorhinidae genus
(catsharks) or the Mustelus genus (smooth hounds).

Smooth Hound
The smooth hound (Mustelus mustelus) is a moderately sized shark widely
distributed around the UK, particularly on the west coast from 5-625 m depth.
It frequents both inshore and offshore habitats and is often associated with
tidal flats, estuary mouths and shallow bays with sandy, muddy or gravel
substrate. It is sometimes found swimming in mid-water, but usually stays
close to the seabed.
The smooth hound is viviparous and gives birth to four to fifteen live pups per
litter with a gestation period of 10 - 11 months. Mating is known to occur
within the study area. Smooth hounds feed mainly on benthic crustaceans,
but also on cephalopods and bony fishes.
No smooth hounds were sampled during the REC survey, however they
were found in the autumn Dudgeon offshore EIA at an average of 0.2 per
trawl. They were also found in low numbers during the survey for the
Humber Gateway EIA survey, the Sheringham Shoal EIA survey, the Lincs
EIA survey and during the Cefas young fish survey.

sea bed at depths of up to 100m, and is reportedly most common on sand
and gravel beds.
The starry smooth hound is ovoviviparous and litter sizes vary between 7
and 15, with a gestation period of approximately 12 months. The young are
born in the summer in shallow waters. Their diet is similar to that of the
smooth hound, feeding almost entirely on crustaceans.
Starry smooth hounds were recorded during the September Sheringham
Shoal EIA survey and are reported to be in the area according to the
Docking Shoal EIA and the Lincs EIA survey conducted in 2004.

Tope
Tope (Galeorhinus galeus) is a bentho pelagic elasmobranch widely
distributed along the British coast. It is a slender, streamlined hound shark
and can grow to up to 190cm. It is found from the upper continental shelf to
a depth of 550 m. In some areas pronounced sexual and size segregation
has been documented. It feeds primarily on fish species, crustaceans,
cephalopods, worms and echinoderms. This species is oviparous, (egglaying) and deposits egg-cases protected by a horny capsule with long
tendrils.
Tope were caught whilst carrying out long-line surveys for the Lincs offshore
windfarm EIA and were also recorded in the Docking Shoal and Race Bank
EIAs.

Lesser Spotted Dogfish
The lesser-spotted dogfish (Scyliorhinus canicula) is a common demersal
shark, which is increasing in abundance along with the area it occupies in
the North Sea, Skagerrak, and eastern English Channel (ICES, 2008).
Lesser-spotted dogfish inhabit continental shelves and the uppermost slopes
in depths ranging from 10-400 m (Compagno, 1984) and are found on
sandy, coralline, algal, gravel or muddy bottoms.
They are oviparous (egg-laying) and deposit egg-cases protected by a horny
capsule with long tendrils. Females and males are thought to move to the
breeding areas in winter and summer respectively, with mating occurring
during the summer (Moreno, 1995), although long migrations are not thought
to take place. Egg-laying takes place through most of the year, and
development lasts approximately 8–9 months, depending on temperature.
Little is known about where eggs are deposited.

average of 0.6 per trawl. In the Humber Gateway survey (2007), lesser
spotted dogfish accounted for 3.7% of the total fish abundance and were
ranked second in terms of species biomass. They were also recorded during
baseline surveys for the Whitehill Gas Storage Project and during long-line
surveys carried out for the Lincs Offshore Wind Farm EIA.

Spotted Ray
Spotted rays (Raja montagui) are usually found at depths of 60 – 120m,
although they have been recorded from shallower waters. They are most
commonly reported to inhabit sandy grounds but can be found on rough
grounds.
The egg-capsules are deposited from April to July in shallow water, with
embryos taking 5-6 months to develop. There is a nursery ground within the
study area. The spotted ray feeds almost entirely on crustaceans when
young, feeding on the larger crustaceans and occasional fish when older.
Spotted rays were caught in low numbers along with other elasmobranch
species during long-line surveys carried out for the Lincs Offshore Wind
Farm EIA. The Cefas young fish survey also recorded spotted rays across
the area from Flamborough Head to Winterton.

Thornback Ray
Thornback rays (Raja clavata) are bottom dwelling elasmobranchs found
inshore on the shelf and upper slope, to depths of 300 m, but are most
common between 10 and 60 m. Juveniles are generally found inshore.
They prefer mud, sand and gravel substrates, and are occasionally found on
coarser grounds. They are most abundant in the southwest North Sea
especially within The Wash which is thought to have the main concentration
of thornback rays in the North Sea.
Spawning is recorded to take place in inshore areas between March and
September. Walker et al. (1997) suggest that adult thornback rays move
offshore over the winter months (December to March) to deeper waters up to
30 m deep, they then return to shallower waters (up to 10 m deep) in the
summer months to lay their eggs. Both males and females are highly mobile
fish, capable of moving over large areas on a daily basis (Hunter et al.,
2005). Nursery ground data from Cefas (2012) illustrates that nursery
grounds for the thornback ray overlap with the MAREA study area (Figure
5.41).

Starry Smooth Hound

Lesser-spotted dogfish feed on molluscs and crustaceans, small
cephalopods, polychaete worms and small bony fishes.

Juveniles feed on small crustaceans (amphipods, mysids and crangonid
shrimps). Thornback rays mature between 7 and 9 years old and adults feed
on large crustaceans (swimming crabs) and fish (sandeel and small
gadoids).

The starry smooth hound (Mustelus asterias) is similar in size to the
aforementioned smooth hound. It is an inshore species found close to the

No lesser spotted dogfish were sampled during the Humber REC survey;
however, they were found in the autumn Dudgeon offshore EIA survey at an

The thornback ray was the most common ray found in the Humber region
during the REC survey and the only elasmobranch species to be found

ENVIRONMENTAL RESOURCES MANAGEMENT

5-121

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

during the survey. Rays are a major commercial fishery within the study
area, especially within The Wash. In 2008 twenty tonnes were landed from
demersal trawls. Thornback rays were also found in the Whitehill Gas
Storage Project Survey and the Triton Knoll EIA but at low rates with 1 – 2
individuals taken throughout each survey. Thornback rays were caught in all
long-line surveys carried out for the Lincs Offshore Wind Farm EIA. In the
Humber Gateway survey (2007) the thornback ray was recorded, however
they only accounted for 0.2% of the overall total fish abundance. The Cefas
young fish survey recorded thornback rays across the area from
Flamborough Head to Winterton.

Species

Spurdog

5.3.7

Spurdogs are an abundant species found on continental and upper slopes at
depths between approximately 16 –440m. They are epibenthic, however they
are not associated with any specific habitat association. Schools are often
segregated by sex and size. They are highly migratory and travel in dense
shoals. Spurdogs are oviviparous with a litter size of 5 to 20 being common.
They are found throughout European waters and are ubiquitous across the
North Sea. Females give birth in coastal waters in and around the study
area between August and December.

Introduction

They prey primarily on a variety of small fish and crustaceans. They are
eaten by seals, sharks and large bony fish in the study area. Spurdog were
recorded in the species list for the Lincs offshore wind farm EIA.

Summary of Elasmobranchs
Table 5.9 provides a summary of the elasmobranchs that may spawn/breed
and use nursery grounds in the Humber and Outer Wash MAREA study area
or that may migrate through the area.

Table 5.9

Summary of Elasmobranchs Species potentially located in the
MAREA study Area

Species

Spawning (including Nursery Migratory
period where known)
Smooth
Yes - Mating and birth No
Thought to migrate inshore
hound
occur in summer
during summer months.
Present in the area April –
Oct*.
Starry smooth Yes - Mating and birth No
Thought to migrate inshore
hound
occur in summer
during summer months.
Present in the area April –
Oct*.
Tope
Yes - Give birth in the No
Present in the area Junesummer months
Oct*.
Lesser
Yes - Eggcases are
No
Ubiquitous throughout the
spotted
laid during spring &
area*.
Dogfish
early summer
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Spotted ray

Thornback
ray

Spawning (including
period where known)
Yes - Lay their
eggcases April – July

Nursery Migratory

Cod

Yes

Yes – mainly March –
September

Yes

Atlantic cod is found throughout the subarctic (boreal) regions of the North
Atlantic. Gadus morhua morhua is a subspecies of the Atlantic cod (Gadus
morhua) that occurs on the western and eastern areas of the Atlantic and is
present within the study area (ICES, n.d.). Atlantic cod are found from
shallow coastal waters to the shelf edge (approximately 200 m deep) in the
North Sea (ICES, n.d.). In recent years, the highest abundances off the
British coast are found north of the 50 m depth contour between
Flamborough Head and Jutland Bank (Blanchard et al., 2005).

Yes – migration offshore in
winter, return to shallows in
summer
Yes – migration offshore in
winter, return to shallows in
summer

*Nigel Proctor Pers Obs.

Demersal Species

The following section discusses the demersal species found in or around the
Humber and Outer Wash MAREA region that have a migratory presence, or
are known to use nursery or spawning grounds that overlap with the study
area. These are:



















cod;
haddock;
whiting;
bib;
bass;
grey gurnard;
red mullet;
sandeel;
Gobidae;
snake pipefish;
pogge;
dragonet;
lesser weaver;
plaice;
sole;
lemon sole;
dab; and
brill.

Cod are likely to migrate through the study area towards winter spawning
grounds and during feeding migrations. Spawning occurs throughout the
North Sea and is not restricted to specific areas; however it is thought that
spawning areas may occur within the study area (Figure 5.42). A survey in
spring 2004 (Fox et al., 2005) suggests that some of the most important
spawning areas in the North Sea are northwest of Dogger Bank. However,
adult cod found south of Dogger Bank tend to migrate southwards during
autumn to spawn and move northwards again during spring to their feeding
grounds (ICES, n.d.).
Following metamorphosis, juveniles are found over a large part of central
and northern areas of the North Sea (ICES, n.d.). After about two months
the young fish become demersal and inhabit nursery areas i.e. grounds
where juvenile fish, generally less than a year old, can be found in large
numbers. It is thought that cod use the east of the study area as a nursery
ground (Cefas, 2001b). The Wash is a recognised cod nursery where
significant numbers of juveniles have been recorded as by catch from shrimp
trawling (Figure 5.41). There is also a significant cod nursery north off Spurn
Head extending beyond Flamborough Head in the north of the study area
(Perez-Dominguez, 2008). An offshore migration of 1 and 2 year old cod to
deeper waters has been noted in previous years (Heessen, 1983), although
this has not been observed during more recent studies (ICES, n.d.).

The section draws on general information on these species from publically
available sources, and also discusses the degree to which the species were
found in the EIA and other surveys which have been carried out in this
region. These species spend most of their life-cycles associated with the
sea bed and feed and breed in benthic habitats. However, spawning may
occur in the water column and eggs and larvae may be found at or close to
the surface. The majority of the demersal fish species discussed in the
following sections are of commercial interest.
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Cod larvae of 2 to 8 mm in length feed principally on the larvae of copepods.
The juvenile fish continue to feed pelagically after metamorphosis but their
diet changes as they grow larger. At 5 cm, cod have already changed to a
diet dominated by fish (ICES, n.d.). From a length of 7 cm onwards, the
juveniles become demersal, which is mirrored in their diet in which
crustacean prey (e.g. the brown shrimp Crangon crangon and a range of
crab species) are increasingly important. Larger specimens feed
predominantly on fish, most of which are of commercial importance and
include other gadoids, sandeels, flatfish, and clupeids (Dean, 1989).
ICES classifies the North Sea cod stock as suffering reduced reproductive
capacity and at risk of being harvested unsustainably. The EU has adopted
a long-term management plan for this stock which is supported by ICES and
implements a new system of effort management and a targeted fishing
mortality of 0.4 (EC 1342/2008) (ICES, 2009c).
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Commercial catches of cod are relatively low in the area compared to other
species; however, landings have increased steadily from 2004 to 2009 from
12 tonnes to 83 tonnes /year.

Figure 5.41 Nursery Grounds in the Humber and Outer Wash MAREA Study Area for Selected Species

Low numbers of cod were found in some historical EIA surveys throughout
the study area. This, however, may be an underrepresentation due to the
use of a 2m beam trawl (Box 5.10). As cod are demersal and adults will be
sampled either on or close to the sea floor the use of more suitable
equipment such as a commercial beam trawl would be needed to sample
them.
In the Dudgeon offshore windfarm EIA survey cod was only found in the
autumn survey (an average of 1.9 individuals per trawl), and none were
found during the REC survey. However, cod was the predominant fish
species caught in the offshore trammel nets for the Humber Gateway survey
(2007). It was also recorded in abundance for the Whitehill baseline survey,
and contributed most in terms of species biomass. The data from the fish
impingement assessment at South Humber Bank Power Station revealed an
influx of juvenile cod during the first quarter and early second quarter of
2000. Juvenile cod are reported to be particularly common in The Wash and
(1)
the Humber Estuary . Cod was also found in the Lincs EIA survey; they
were not a dominant species, however abundance was considerably higher
in the winter than in the autumn or spring surveys.

Haddock
Haddock (Melanogrammus aeglefinus) is a demersal species and shoals in
water at a depth of 40 to 300 m (Hedger et al., 2004). In the North Sea, the
majority of haddock are found in the northern areas. In the study area
haddock is targeted as part of a mixed fishery but landings have declined
over the last 20 years.
Spawning generally occurs in water depths between 100 and 150 m from
March to May in the North Sea. The larval fish remain pelagic until they are
approximately 7 cm in length when they become demersal (ICES, 2011d).
Haddock larvae feed on euphausiids, appendicularians, decapod larvae,
copepods and small fish (Robb and Hislop, 1980) whereas the adults feed
on fish such as sandeel, Norway pout, long rough dab, gobies, sprat and
herring (Cranmer, 1986).
The migration patterns of haddock are poorly understood but in the
Norwegian Deep haddock are known to move from shallow water in the
summer to deeper water in the winter (ICES, 2011d).
Source: Cefas iSEA

(1)

The distribution and abundance of young fish on the east and south coast of England (1981-1997).
Cefas Science Series. Technical Report No. 108.

ENVIRONMENTAL RESOURCES MANAGEMENT

5-123

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

If haddock are present within the study area they are likely to be found
during the summer months when they are present in shallower areas. No
haddock was recorded during the REC survey, however they were recorded
in very low abundance during baseline surveys carried out for Whitehill Gas
Storage Project.

Whiting
Whiting (Merlangius merlangus) live near the seabed between 10 and 200 m
and are found throughout the North Sea. They are an important commercial
species within the study area (ICES, 2011e).
Spawning occurs in open waters between January and July mostly in early
spring as temperature is thought to be a trigger to spawn with 5 – 10 0c being
optimal. In the summer juveniles are abundant in the German Bight and off
the Dutch coast whereas the whole of the southern North Sea has high
numbers of adult whiting. In winter adults are abundant south of the
Shetlands and have a diminished presence in the central North Sea (ICES,
2011e).
There are two main stocks of North Sea whiting with different migration
routes. Northern North Sea whiting migrate north to south along the Scottish
coast whereas south-eastern North Sea whiting migrate from inshore to
offshore (Hislop and McKenzie, 1976).
Whiting larvae are pelagic and once they are approximately 2.4 mm long
they start feeding on the nauplii and copepodite stages of copepods.
Juveniles (<20 cm) feed on crustaceans including euphausiids, mysids and
crangonid shrimps, although their diet varies with the season. There is a
known whiting nursery ground within the study area (Figure 5.41). Adult
whiting (>30 cm) feed almost entirely on small species of fish such as
Norway pout, sprat and sandeel and the juvenile stages of larger species
such as herring, cod and haddock and even their own juveniles (ICES,
2011e).
ICES does not recommend any explicit management objectives for this
stock, as the state of the stock has not been evaluated. However,
recruitment throughout the North Sea has been very low since 2002, with an
indication of a modest improvement in the 2007 year class (ICES, 2009d).
Whiting were commonly recorded in the study area in both the REC and
historical EIA surveys, with both recording large abundances, especially in
autumn months where whiting landings dominated the majority of surveys.
Survey results have indicated that this is one of the abundant and
commercially important species within the survey area year round. It is an
important commercial fishery, with 33 tonnes being landed in 2008, although
this is a decrease from the 1998 landings levels of 193 tonnes. During the
Dudgeon offshore wind farm EIA autumn survey, 125 individuals were
caught on average per trawl. Whiting were recorded as one of the dominant
species caught in surveys for Humber Gateway, Lincs, Sheringham Shoal,
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Docking Shoal, Whitehill Gas Storage, Aldbrough Gas Storage, South
Humber Bank Power Station, Triton Knoll and the Dogger Bank surveys.

identified and it appeared that any local production is strongly supplemented
by adolescent bass recruiting from elsewhere (Picket, 2004.

Bib

Sea bass (Dicentrarchus labrax)

Bib (Trisopterus luscus) are a salt or brackish water fish native to Britain and
Ireland and can be found living down to 300 m amongst mixed rock and sand
habitats inshore and in coastal waters. They are also often found living in
and around wrecks.
Bib move inshore towards the study area, from December to April, for
spawning. Eggs are scattered on rocks and sand for external, indirect
fertilisation. Juvenile bib can often be found in large schools and there is a
known nursery ground within the study area. Bib feed from July to
September on benthic crustaceans but also on small fish, molluscs and
polychaetes.
Bib was recorded in the historical EIA survey for the Dudgeon offshore wind
farm at a density of 2 individuals per trawl. However, they were not found in
any other EIA surveys or during the REC survey.

Bass
Sea bass (Dicentrarchus labrax) is a demersal species which can be found
between depths of 10 and 100 m but is usually found at the shallow end of
this depth range. Adult sea bass feed on small fish, prawns, crabs and
molluscs (Food and Agriculture Organization of the United Nations, 2009).
Spawning occurs offshore from March until June (Totonese, 1986). Larvae
enter estuaries approximately 2-3 months after hatching and remain in the
lower reaches of rivers until the end of their first year. Bass are generally
thought to spawn in deeper offshore waters (Cefas, 2007), and there is
anecdotal evidence of a sea bass spawning ground within the study area.
.
Some adult bass are known to make extensive migrations of up to 300 miles
(nearly 500 km) between summer spawning grounds in the English Channel
and winter feeding grounds in the southern North Sea (Pawson, 1987).
However, over the last 10 years, this seasonal migration has become less
evident, perhaps as a result of warmer winters which suggests that bass may
complete their entire life cycle in the North Sea (Cefas, 2007) .

Source: Shutterstock.com

An intertidal bass fishery is now fully accredited under the Marine
Stewardship Council (MCS) guidelines and is inspected on an annual basis.
Indications are that the fishery is likely to expand, with the new North Eastern
Inshore Fishery & Conservation Authority (NEIFCA), formerly the North
Eastern Sea Fisheries Committee (NESFC), having recently issued 5
additional permits for vessels under 10m access to the nearshore waters
(>5m depth), in which bass along the Holderness coast tend to migrate.
Historical surveys for EIAs in the region have recorded low numbers of sea
bass. Greater numbers were caught during the autumn months than during
the spring in the Dudgeon offshore survey. No bass were caught in the REC
survey. The commercial bass fishery in the Humber area is small and mainly
uses gill nets, but long lines and demersal trawls are also used.

A three year bass gillnetting trial was undertaken near Bridlington by Cefas,
which ran from 2002 until 2004. Gill nets were used for the survey and few
bass caught were under minimum landing size. Recaptures of bass tagged
during the study indicated that bass caught locally may have limited
seasonal movements. Samples of maturing ripe bass taken south of
Bridlington in 2003 and 2004 revealed that spawning appears to take place
late April and early May within this area. No distinct nursery areas were
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Figure 5.42 Spawning Sites in the Humber and Greater Wash MAREA Study Area

Source: Cefas iSEA
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Grey Gurnard
Grey gurnard (Eutrigla gurnardus) is a demersal species often found on
sandy seabeds but also found on mud, shell and rocky substrates. In the
winter they form dense aggregations to the northwest of Dogger Bank (ICES,
2011f) and are also found in the central western North Sea at approximately
50 to 100 m water depth. During this time they are almost completely absent
in the south of the North Sea. In the summer they are found throughout the
North Sea whilst in spring the high concentrations in the central and northern
areas of the North Sea disappear and large quantities of grey gurnard are
found in the areas south of 56°N, particularly in the southeast where they
spawn during the spring and summer (April-August) (ICES, 2011f).

Spawning is known to take place from May to July off the southern coast of
Brittany and Plymouth (Da and Deniel, 1993) and (Russell, 1976), and may
also take place in the southern North Sea. Juvenile red mullet live at the
surface feeding on larval crustaceans and copepods. They mature after one
year and as adults become benthic feeders, with a diet that contains
shrimps, amphipods, polychaete worms, molluscs and benthic fishes
(Fishbase, 2011a).
The historical EIA surveys recorded low numbers of red mullet in the autumn
(0.9 individuals per trawl) at Sheringham Shoal and Humber Gateway, and
none were recorded during spring surveys. No individuals were sampled in
the REC trawl surveys.

Juvenile grey gurnard (<14 cm) feed on a variety of small crustaceans
including the brown shrimp. Adults (2+ years/15+ cm) feed on larger
crustaceans and small fish such as the juveniles of cod, whiting and sole
(Gee and Kikkert, 1993). Juvenile grey gurnard have been captured in 2m
otter and beam trawls along the sheltered nearshore sands within Bridlington
Bay.

Sandeel

Grey Gurnards are not heavily fished within the study area and will grow to
45 cm long. Three tonnes were landed within the MAREA area in 2008; this
was down from previous years.

This species is found on and within sandy substrates in well oxygenated
areas. Its reliance on good quality substrate makes its distribution patchy.

Grey gurnards are likely to be found in the Humber and Outer Wash MAREA
study area from autumn until late winter in the deeper, offshore waters to the
northeast of the study area. A small number of individuals were caught
during the historical EIA surveys and the Humber REC survey in October
2008. During the Dudgeon autumn trawl survey an average of 1.78
individuals were caught per trawl, compared to an average of 0.4 individuals
in the same area in the spring survey indicating an increase in population in
the area in autumn. In the winter, grey gurnards migrate to the northwest of
Dogger Bank and will therefore be more prevalent in the study area.

Red Mullet
Red mullet (Mullus barabatus) are found within the North Sea, which is the
northerly reach of their distribution. Red mullet live in water depths of
approximately 3 to 60 m on muddy seabeds but can occasionally be found
over rocky substrate (Fishbase, 2011b).
In the spring, red mullet enter through the English Channel into the southern
North Sea and in autumn they migrate from the northwest into the northern
North Sea, and back to the English Channel (ICES, 2011g). This indicates
that the Humber and Outer Wash Study area may be an important feeding
ground for red mullet migrating between the North Sea and the English
Channel and the fish may be found in higher numbers during the winter
months in this region than other times of the year (ICES, 2011g).
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Five species of sandeel are found within the North Sea. The most abundant
species is the lesser sandeel (Ammodytes marinus) which is found
throughout the North Sea except for the deeper parts of the Norwegian
trench (Hassel et al., n.d.).

In the autumn and winter (approximately September to March), sandeels
remain buried in sand in a state of hibernation. During the rest of the year,
they are buried during the night or when it is dark due to cloudiness or other
environmental conditions, but emerge into the water column in the morning
and feed throughout the day on planktonic prey, particularly copepods and
fish larvae although larger individuals may feed on benthic fauna such as
polychaetes. The feeding period is usually between April and July in adults
whereas the young may feed until October.
Lesser sandeels are winter spawners and leave the sand in order to breed
during December and January; this is common throughout the study area.
Some of the other species of sandeel are also winter spawners although
many species spawn in the summer. A large number of commercially
important fish species and seabirds prey on sandeels. There is also a known
sand eel nursery within the study area.
During the Humber REC survey lesser sand eels were found in the northeast
of the survey area and in smaller numbers to the south. However, during the
Dudgeon survey conducted at the same time only one individual was found,
and none were found in the spring survey in the same area. They were found
in larger numbers (1.8 individuals per trawl) in the Triton Knoll survey, also
conducted in the autumn of 2005. This indicates a degree of seasonality in
the occurrence of sand eels. Ammodytes tobianus were recorded in the
South Humber Bank Power Station impingement assessment. Greater
sandeels (Hyperoplus lanceolatus) were also recorded in the South Humber
Bank Power Station assessment as well as during the Sheringham Shoal
baseline survey. Other historical data report sandeels to family level for
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example for the Dogger Bank EIA and in the Cefas young fish survey. Owing
to their preference for coarse sediments, sand eels are common in the
Wash, the estuary of the Humber and along the coast of East Anglia.

Gobidae
Gobies are one of the most successful fishes and are highly abundant in
inshore waters, especially estuaries. The two most common species in this
area are the common goby (Pomatoschistus microps) and the sand goby
(Pomatoschistus minutus). Common gobies prefer muddier substrates, while
sand gobies prefer sandy grounds.
The common and sand gobies spawn from March to August in the study
area and lay their eggs on the hollow surface of empty bivalve shells. The
shells are then guarded by the male goby. They predominantly feed on small
crustaceans.
Painted gobies (Pomatoschistus pictus) and black gobies (Gobius niger)
were recorded during surveys for the Sheringham Shoal offshore windfarm.
Sand gobies and common gobies were found impinged in great numbers
during the South Humber Bank Power Station assessment, especially during
autumn months. Sand gobies were the predominant species although
transparent gobies (Aphia minuta) were also recorded in much lower
abundances. Gobies were also found to be highly abundant in the Wash
during beam trawls carried out for the Docking Shoal and Race Bank cable
route surveys. Sand and common gobies comprised 55% of fish abundance
sampled during the EIA for the Lincs offshore windfarm. During the Dudgeon
survey, painted and sand gobies dominated species within beam trawls
undertaken in the autumn.

Snake Pipefish
Entelurus aequoreus are now present on all coasts of the UK following a
population explosion. They are found deeper than most other species of
pipefish but are most common between 10 and 100 m amongst seaweed.
The male snake pipefish can carry approximately 100 eggs on a sticky brood
pouch. Males with eggs have been found in June and July. There are both
spawning and nursery grounds for the snake pipefish within the study area.
Snake pipefish were caught in high numbers during the Sheringham Shoal
surveys and the Humber Gateway trammel net survey. They were also
recorded in the Cefas young fish survey, Dudgeon Shoal EIA and the
Dogger Bank EIA. Other pipefish recorded include the greater pipefish
(Syngnathus acus), recorded in the Cefas young fish survey, and Nilsson’s
pipefish (Syngnathus rostellatus) found impinged at South Humber Bank
power station as well as during the Cefas young fish survey. Snake pipefish
were the most common species found in the survey for Whitehill Gas
Storage project in 2006 using static fishing gear.
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Pogge
Pogge (Agonus cataphractus) are also commonly known as the ’hook-nose’
or ’armed bullhead’ and can be found in inshore waters all around Britain and
Ireland. They spend most of their lives partly buried in sand, mud and gravel
deeper than 20 m. Pogge prefer sandy bottoms, without stones and can be
found in deep waters down to 500 m, particularly in the winter, although the
young have been found in as little as 2 m of water.
Pogge reach maturity after about 1 year and spawn in one clear seasonal
peak from February to April. Females scatter their eggs amongst seaweeds
in open water for external, indirect fertilisation. Adults feed on benthic
crustaceans and polychaetes.
During the REC survey, pogge was found in relatively low numbers in three
samples taken from the outer survey area. During the Triton Knoll
Offshore EIA pogge was the second most abundant fish sampled (goby was
the most common) with an average of 5.2 individuals per trawl. They were
also present in the Humber Gateway EIA survey (5.8 individuals per trawl),
and the Docking Shoal EIA survey. However this species was not found in
either of the Dudgeon EIA surveys.

males, contains an elongated first spine containing venom. The rest of the
fish is yellowish brown with a paler underside.

Plaice nursery grounds are located in the coastal and inshore areas of the
North Sea. These areas tend to be very shallow with some juveniles staying
behind in pools on the tidal flats of estuaries during the ebb tide, and include

They are found on sandy, muddy or gravel bottoms, in shallow waters in
summer to deeper waters (150m) in winter. They are often buried in the
sediments with only the eyes and the tip of the first dorsal fin exposed. They
are seen as a threat to humans due to the venom in the glands on the first
dorsal fin.

the shallower areas within the study area .

Lesser weever fish were common during the REC survey, dominating trawls
at three locations in the north of the study area. They were sampled at an
average of 0.7 individuals per trawl during the Dudgeon offshore autumn
EIA. During spring surveys they were not as common, being absent from the
Dudgeon spring survey and only one individual sampled during the Humber
Gateway EIA survey. Beam trawls carried out for Sheringham Shoal
recorded the lesser weever fish as the predominant fish species, comprising
71% of the total fish abundance. They were also present in the surveys
undertaken for the Triton Knoll EIA and they were the third most dominant
species in the Docking Shoal EIA survey compromising 12.67% of total fish
abundance.

Plaice
Dragonet
Dragonets (Callionymus lyra) are widespread in shallow inshore waters all
along the coasts of Britain and Ireland and can be found living on the sea
bed, often partially buried in sand or shell gravel, down to water depths of
430 m, but more usually at depths of 5 to 50 m.
Dragonets feed mainly on polychaete worms, amphipod crustaceans and
molluscs, especially cockles. Spawning occurs from April to August and
eggs are scattered in open water for external, indirect fertilisation. Eggs are
not guarded during their development period. Both spawning and nursery
grounds have been seen within the study area.
Dragonets were caught in all but one of the survey locations in the REC
survey of the Humber region. A high density of dragonets (4.2 individuals per
trawl) was sampled during the Triton Knoll EIA survey in October 2008. No
dragonets were found during either EIA survey conducted during the spring.
The common dragonet was recorded throughout most stations sampled
during beam trawls for Sheringham Shoal. Dragonet made up 14.46% of
total fish abundance sampled during the Docking Shoal EIA and the
Dudgeon EIA; both used beam trawls to conduct their surveys.

Lesser Weever
Lesser weever (Echiichthys vipera) is a demersal species, common in the
North Sea and the North Eastern Atlantic. Adults can grow up to 14 cm in
length. A defining feature is the black triangular first dorsal fin, which, on

In the summer, North Sea plaice (Pleuronectes platessa) are largely found in
the Southern and German Bights but are also found along the east coast of
Britain, in the Skagerrak and Kattegat and in lower densities in the central
North Sea (ICES, 2011h). Juveniles are largely found in shallow water and
outer estuaries before they move into deeper waters as adults. Juvenile
plaice are therefore most likely to be found within the Humber and Outer
Wash area in the summer months.
Adults feed on polychaete worms, bivalves, small crustaceans and the
siphons of bivalve molluscs (Rijnsdorp and Vingerhoed, 2001). Adults make
use of tidal stream transport during seasonal migrations between spawning
and feeding grounds. The adults move downstream with the tide in midwater and stay on the bottom during the opposing tide showing little or no
movement during spawning (Metcalfe and Arnold 1997). Plaice spawn over
most of the offshore and deeper parts of the southern North Sea and off the
east coast of Britain. Spawning occurs between January and June but within
the study area plaice are thought to spawn between December and
(1)

February . Large concentrations of eggs occur in the eastern English
Channel and the Southern Bight (Fox et al., 2005).
Larvae are known to feed on appendicularians, copepods, algae, and bivalve
post-larvae (Ryland, 1964). Metamorphosing larvae migrate to mid-water
during flood tide and settle at the bottom of the nursery grounds during ebb
tide (Rijnsdorp et al., 1985).

(1) Based on consultation with fishermen (November – February 2009).
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(2)

ICES classifies the plaice stock as having full reproductive capacity and as
being harvested sustainably. The EC has adopted a management plan for
flatfish in the North Sea (EC No. 676/2007). According to ICES, the
management plan is not yet conclusive with regards to consistency with the
precautionary approach in terms of the North Sea plaice stock (ICES,
2009e).
Plaice were caught during the historical EIA surveys and there was an
increase in abundance in the autumn surveys. Plaice were caught at three
sampling stations during the Humber REC survey. The trawl that consisted
only of plaice (with 5 – 15 individuals) was to the southeast of the study area.
During the autumn Dudgeon offshore survey EIA survey an average of 1.2
individuals per trawl was found, however none were found during the spring
survey in the same area. Plaice were recorded in low abundance during
surveys carried out for Humber Gateway and Sheringham Shoal.
Throughout surveys undertaken for the Docking Shoal Offshore Wind farm,
juvenile plaice were found uniformly across the area, suggesting that this
area could be within a nursery ground. The Dogger Bank Zonal
Characterisation found that plaice were abundant over the top of sandbanks
in shallow, sandy habitats. Plaice were also found in surveys undertaken in
the Cefas Young Fish Survey, Race Bank EIA and Lincs offshore windfarm
EIA.

Sole
In the North Sea, sole (Solea solea) are mainly found in the southern and
eastern areas (ICES, 2011i) and are likely to be found within the Humber
and Outer Wash MAREA study area during the spawning season and later
on in the year as juveniles within extensive nursery areas (Figure 5.41 and
Figure 5.42). Their distribution is constrained by a sharp change in
temperature of approximately 7 °C between the southern and northern parts
of the North Sea (ICES, 1965).
Sole are nocturnal, olfactorial feeders (Kruuk, 1963). Juvenile and adult sole
mainly feed on polychaete worms such as Arenicola marina, Lanice spp. and
Nereis spp., echinoderms including brittle stars and the urchin
Echinocyamus pusillus (Braber and Groot, 1973).
In autumn, sole leave shallow coastal areas and congregate in warmer,
deeper offshore waters of the southern North Sea (Rijnsdorp et al., 1992).
Between March and May sole return to inshore waters to spawn
(Woodhead,1964). Sole are thought to spawn in spring in coastal waters

(2) Cefas iSEA.
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within the 30 m depth contour (CEFAS ISEA). Continental and English
coasts form the nursery grounds of sole in waters of less than a few metres
depth. The Humber and Outer Wash areas are of great importance to the
recruitment of sole stocks.
Based on the most recent estimate of Spawning Stock Biomass (SSB) and
fishing mortality, ICES classifies the North Sea stock as having full
reproductive capacity and as being harvested sustainably. The EC has
adopted a management plan for flatfish in the North Sea (EC No. 676/2007),
which is supported by ICES in terms of its management of the North Sea
sole stock in the short term.
Sole were found at two stations during REC survey in the area, and were
caught relatively close to the coast. They were also recorded in surveys
conducted for the Triton Knoll offshore wind farm in November 2008 with an
average of 1.2 individuals per trawl. They were found at very low densities
(0.25 individuals per trawl) in a spring survey conducted at the Humber
Gateway in 2005. During the Humber Gateway 2007 trammel net survey,
sole accounted for 2% of the total abundance of fish caught (ranking fifth in
terms of species biomass). Sole were also recorded in low abundances
during the Whitehill Gas Storage surveys.

Lemon Sole
The lemon sole (Microstomus kitt) is not related to the sole (Solea solea) and
is actually a flounder. It is found as far south as the Bay of Biscay and as far
north as Iceland and the White Sea off the Russian coast. Lemon sole are
found throughout the North Sea and are found on hard and shell-gravel
seabeds in water depths of 10 to 200 m (fishbase, 2011c). Lemon sole feed
on benthic invertebrates, particularly polychaetes (Munk and Nielson, 2005).
They do not have well defined spawning grounds but it is thought that
juveniles (below 15cm) have a preference for rocky areas between 50 –
100m deep. Landings from the Humber region have steadily declined over
the last 20 years (REC, 2011).
During historical EIA surveys lemon sole were only found in significant
numbers during surveys conducted during the autumn months. During the
Dudgeon offshore wind farm survey 0.8 individuals were caught per trawl in
the autumn and none were found during the spring. During the REC survey
lemon sole was found in four trawls. Juvenile lemon sole were recorded from
surveys carried out for the Docking Shoal Offshore Windfarm and it has been
suggested that the area surveyed could act as a nursery ground for certain
species of flat fish. A low abundance of lemon sole was recorded from a
trammel net survey undertaken for Humber Gateway in 2007, as well as from
surveys carried out for Docking Shoal offshore wind farm. They were also
ubiquitous in the Dogger Bank Zonal Characterisation study and were found
in the Lincs EIA survey.

Table 5.10 Summary of Demersal Specie potentially located within the
MAREA Study Area

Dab
Dab (Limanda limanda) are found from the Bay of Biscay to the coast of
Murmansk and Iceland (Fishbase, 2011d). This demersal species is found in
sandy areas up to 150 m water depth but usually occupies depths between
20 and 40 m (Ruiz, 2008)(1). This would indicate that dab are more likely to
be found in the west and south of the study area in inshore areas or in the
vicinity of the submerged sandbanks further offshore. Sandy coastal waters
often support numerous juvenile dab, which are associated with juvenile
plaice (Ruiz, 2008).
Spawning occurs during spring and early summer after which the adults
move into deeper, offshore waters (Ruiz, 2008). The juveniles are usually
found in shallower, inshore waters and there is a potential for dab to use the
shallower regions of the study area as a nursery ground. The adults feed on
benthic fauna including brittlestars, small sea urchins, fish, worms,
crustaceans and molluscs (Ruiz, 2008).

Species

Cod
Bass
Haddock
Whiting
Grey
gurnard
Red mullet
Sandeel
Bib

During the REC survey dab were found in large numbers throughout the
survey area, but were especially predominant in the northeast of the area.
During Dudgeon offshore wind farm EIA dab were abundant during the
autumn survey (36 per trawl) and were present but less abundant in the
spring (1.1 per trawl). Dab made up 1% of the total fish caught whilst
carrying out Humber Gateway trammel net survey 2007. Dab were also
recorded across the majority of stations surveyed in July 2005 for
Sheringham Shoal, and a low abundance of dab were found in the Whitehill
Gas Storage surveys. Juvenile dab were recorded from surveys carried out
for the Docking Shoal Offshore Windfarm, which supports the suggestion
that the area surveyed could be a nursery ground for certain species of flat
fish. Dab were also found during the Triton Knoll EIA, Racebank EIA and
Lincs EIA surveys. They were ubiquitous thorough the Dogger Bank Zonal
Characterisation survey.

Brill
Brill are usually found at depths of 10-70m, and generally inhabit sandy
substrates although they can be found on gravelly and muddy grounds. Their
diet consists predominantly of fish such as sandeels and sprats, occasionally
eating invertebrates such as shrimp and squid. Brill spawn in the spring and
summer, reportedly from March to August in the North Sea.

Spawning
(including period
where known)
Yes - OctoberDecember
Yes - March –
June
No
No
No

Nursery

Migratory Presence

Yes

Yes

No

Yes – summer feeding grounds

No
Yes
No

No
Yes - December
– January
Yes -December –
April
Yes -MarchAugust
Yes -June-July

No
Yes

Yes – summer presence
Yes – summer presence
Yes – spring – late Autumn
presence
Yes – summer feeding grounds
No

Yes UTR*
Gobies
Yes UTR*
Snake
Yes pipefish
UTR*
Pogge
Yes -October –
Yes January
UTR*
Dragonet
Yes - February - Yes March
UTR*
Lesser
Yes -June Yes Weever
August
UTR*
Plaice
Yes - December Yes
– February
Sole
Yes - March –
Yes
June
Lemon Sole Yes - May –
Yes
October
Dab
Yes - February – Yes
May
Brill
Yes - March –
Yes
August
*Ubiquitous throughout region.

Yes – move inshore and into
estuaries in summer
No
No
No
No
No
Yes – spawning in winter,
feeding in summer
Yes – summer presence
Yes – spring and early summer
presence
No
No

Brill were recorded from several surveys across the area for various offshore
windfarm EIAs, although not in any great abundance. These surveys include
the Sheringham Shoal baseline surveys, Lincs baseline surveys (otter
trawls) and the Docking Shoal beam trawl survey.

Summary of Demersal Species
Table 5.10 gives a summary of which demersal species use the area for
spawning, nursery grounds or as part of their migratory route.
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5.3.8

mysids and euphausiids and may feed on small fish (Maitland and Lyle,
1995).

Protected Species

Introduction
The following section discusses the protected species found in or around the
Humber and Outer Wash region. These are:









allis shad;
twaite shad;
salmonids;
sea lamprey;
river lamprey;
eel;
smelt; and
seahorses.

Allis shad were recorded during the Cefas Young Fish Survey of The Wash,
but no individuals were caught during the historical EIA surveys or the REC
survey.

Twaite Shad

Information on the conservation status of these species has been
summarised in Table 5.7. None of these species were found during the REC
survey. However, as illustrated in the sections below, they have been
recorded in the area by Cefas or in some other historical data sets.

Allis Shad
The allis shad (Alosa alosa), is one of only two members of the herring family
that are found in freshwater in the UK (the twaite shad being the other). It
spends the majority of its life cycle in marine waters, migrating up rivers to
suitable spawning areas and back towards the sea to begin the adult life
stages. In the marine environment, they are found in depths between 10 and
(1)

150 m (Maitland and Hatton-Ellis, 2003). Adults and sub-adults are found
along the British coast including the English Channel. Allis shad have been
found in waterways in Essex and Norfolk (Marine Biological Association,
2011 and Davies, et al., 2004).
Allis shad spend most of their lives at sea but stop feeding and move into
estuaries during late spring (April-June). Almost all allis shad die after
spawning although adults that do survive return to the sea (Maitland and
Hatton-Ellis, 2003). The eggs are laid above shallow gravelly areas and t
are semi-buoyant, tending to drift downstream, although most of the eggs
sink and remain in crevices until they hatch (Maitland and Hatton-Ellis,
2003). After hatching, the young remain in the slower moving areas of the
river for at least a year. By their second year they migrate to sea, where they
mature at between three and eight years old (Maitland and Hatton-Ellis,
2003). Juveniles feed on benthic

The allis shad has suffered considerably from pollution, over-fishing and river
obstructions, and is now rare over most of its range. There are no known
spawning sites for this species in Britain, hence its designation as a
protected species (Maitland and Hatton-Ellis, 2003). The Annex II allis shad
is not a qualifying feature of the SACs in the Humber and Outer wash
MAREA area (JNCC, 2009b).

(2)

predominantly feed on planktonic

(3)

river invertebrates whereas adults
crustaceans such as calanoid copepods,

(1) Stage in which an organism has developed many but not all adult characteristics and is not sexually
mature.
(2) Resident on the seabed or river bed surface.
(3) Plankton are small micro-organisms that float or drift in great numbers in the water column.
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In Britain, the main spawning grounds for twaite shad are in rivers such as
the Severn, Wye, Usk and Tywi. They are usually found in the sea and in
the estuaries of large unpolluted rivers. Twaite shad have been found in
several rivers in Essex, Suffolk and Norfolk (Figure 5.43). Thus, they are
likely to be found throughout the study area during seasonal migrations
between their freshwater spawning grounds and deeper offshore feeding
grounds before spawning in late spring/early summer and after spawning in
late summer. Outside of the breeding and migratory periods, twaite shad are
found in seawater at depths of between 10 and 110 m (Maitland and HattonEllis, 2003).
Twaite shad stop feeding before spawning and start to gather in estuaries in
early summer (April-May) although spawning does not begin until mid-May to
mid-July (Maitland and Hatton-Ellis 2003). Unlike allis shad, twaite shad can
spawn several times in their lives. Males start to mature at three years old
but females do not start to mature until they are five years old. Where both
twaite and allis shad are found in the same rivers, allis shad tend to migrate
further upstream to spawn whereas twaite shad may spawn near the tidal
reach of the river (Maitland and Hatton-Ellis, 2003). Juvenile twaite shad
mainly feed on invertebrates, especially estuarine zooplankton. As the
juveniles mature they start to feed on larger crustaceans such as shrimps
and mysids and on small fish. A large proportion of the adult diet is fish,
particularly juvenile sprat and herring (Maitland and Hatton-Ellis, 2003).
As with the allis shad, the twaite shad has suffered a decline in numbers and
is now afforded legal protection. Aquamaps predicts a high probability of
occurrence of twaite shad in the Humber and Outer Wash MAREA study
area (0.8-1.0); however no individuals were caught during the REC survey.
The Annex II twaite shad is not a qualifying feature of the SACs in the
Humber and Outer Wash MAREA area (JNCC, 2009b).

salmonid and bass fisheries that suggest twaite shad have a larger than
previously thought abundance along the Holderness coast. Shad, recorded
as rock herring by local fishermen, are a common catch during the period
June to August, as a result of their migration into rivers and back to feeding
grounds in the sea.
Twaite shad have been recorded in low abundance throughout fish
impingement studies at South Humber Bank Power Station as well as during
baseline surveys for the Whitehill Gas Storage Project and for the Humber
Gateway survey. Cefas Young Fish Survey of the Wash also recorded the
protected species.

Salmonids
Atlantic salmon (Salmo salar) spawn in freshwater but spend about half of
their life at sea. The salmon spawn in the autumn and winter, in excavations
in gravel beds known as redds (CEFAS, n.d). When the fish have hatched
they remain in the gravel until they disperse and set up their territories.
Following 1-3 years in freshwater they develop into smolts and migrate to the
sea in the spring. There is little information on the movement of salmon once
they migrate to the sea but it is thought they probably move to the Norwegian
Sea in the summer and autumn of their first sea year, with some possibly
migrating further. The salmon grow rapidly once at sea and after 1-3 years
return to the river as a fully mature adult. The majority of salmon spawn just
once, but some survive to spawn again in the following spawning cycle. It is
thought that the low number of salmon found in the area is indicative of a
decline throughout the whole North Atlantic population.
Sea trout (Salmo trutta) have a similar life cycle to the salmon, apart from
those classed as brown trout (brown trout remain in their natal stream or
some migrate within their river). Sea trout, like salmon undertake a smolt
transformation and migrate to the sea to grow, returning to their natal stream
to spawn. Salmon and sea trout normally make their migration to the sea in
April or May as the rivers warm up. On return to their home rivers as adults,
different age groups may return at different times of year. The sea trout
population along the coastal margins within the MAREA study area is
abundant in comparison to other populations along the UK coastline. Their
distribution within the study area can be seen in Figure 5.43.
In England and Wales, the only substantial marine fisheries for sea trout
have been located off the north-eastern coast of England and off East
Anglia. Sandeels and small clupeids are an important food source for trout.

Twaite shad was reported during an investigation into the near-shore
passage of migratory fish species along the Holderness coast (Proctor,
2005). It is thought that shad use near-shore coastal fringes to migrate north
or south. There is also extensive anecdotal evidence from intertidal
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Sea trout were also recorded in an investigation into the near-shore passage
of migratory fish along the Holderness coast. Near-shore coastal margins
are considered important routes for migrating salmonids. There is also an
important salmonid fishery along the Holderness coast in which both sea
trout and salmon are regularly caught, however, in recent years the sea trout
has become the main stay of this fishery. A study of commercial bass fishing
in the intertidal zone, which captured sea trout as a by-catch (Picket, 2005)
found that sea trout were migrating along the Holderness coast in relatively
moderate numbers in October, although numbers declined considerably
throughout the month. The mean catch for the month was 74 fish with a
length range of 44 – 79cm. Individual weights of sea trout ranged from 825g
to 2550g, with an average of 1,500g.
Both sea trout and Atlantic salmon have been recorded in the Humber during
an impingement assessment at South Humber Bank Power Station from July
to September 1999.

Sea Lamprey
Sea lamprey (Petromyzon marinus) occur over much of the North Atlantic in
both shallow coastal and deep offshore waters, but migrate to freshwaters to
spawn. Sea Lamprey have been documented in the Humber Estuary in
recent years during their spawning migration (Figure 5.43). The Humber
Estuary is a nationally important breeding site for sea lamprey (English
Nature, 2007) and they are a qualifying feature of the Humber Estuary SAC
(JNCC, 2010).
Adult sea lamprey spend the majority of their lives at sea, migrating up
estuaries and into rivers to spawn in late May or June (Maitland, 2003). The
majority of sea lamprey die after spawning. Sea lamprey larvae feed on
microorganisms and detritus in the benthos. Juveniles feed on dead fish and
(1)

fish caught in nets, and also attach to healthy fish such as large teleosts
and sharks (Rochard and Elie, 1994). Whilst attached the lamprey scrape a
hole in the skin of the fish and use an anticoagulant to suck blood, body
fluids and flesh.
Aquamaps predicts a low probability of occurrence of sea lampreys in the
outer Humber and Outer Wash MAREA study area (0.01 – 0.19) and a
marginally higher probability in coastal areas (0.20 – 0.39). Sea lamprey were
recorded in the first, second and third quarterly surveys of fish impingement
at South Humber Bank Power Station. However no individuals were caught
during the historical EIA or REC surveys.

River Lamprey
River lamprey (Lampetra fluviatilis) are found in the rivers and coastal waters
of Europe, as well as the North Sea. River Lamprey have been documented

in the Humber Estuary in recent years during their spawning migration
(Figure 5.43). The Humber estuary is a nationally important breeding site for
river lampreys (English Nature, 2007); they are therefore a qualifying feature
of the Humber Estuary SAC (JNCC, 2010).
Adult river lamprey live in coastal areas and migrate to rivers in autumn to
spawn. Spawning takes place in pits of between 50 cm and 1 m deep,
following which the adults die. The larvae are filter feeders and live in the
river bed until they are about 13 cm in length. Juveniles then live in the sea
for at least a year before maturing (Maitland, 2003). Adult river lamprey feed
on fish, particularly herring (Clupea harengus), sprat (Sprattus sprattus) and
flounder (Platichthys flesus) by sucking their blood and then eating the flesh.
They often inflict extensive damage on these fish by rasping away large
amounts of flesh from the back (Maitland, 2003).
Aquamaps predicts a high probability of occurrence of river lamprey in the
Humber and Outer Wash MAREA study area (0.8-1.0). Another study was
carried out by IECS in 2004 to investigate the impingement of lamprey
species at Elvington and Loftsome Bridge Water Treatment Works on the
River Derwent (which flows into the River Ouse and then joins the Humber).
All lamprey found impinged were either river lamprey or brook lamprey
(Lampetra planeri), but juveniles proved difficult to identify to species level.
The study revealed that lamprey do not migrate along that stretch of the
River Derwent from February to April.
No individuals were caught during the historical EIA surveys or the REC
survey. River lamprey were found impinged at South Humber Bank Power
Station in an assessment during 2000. There was a peak in the number of
river lamprey impinged in the summer months, from June to August (most of
which were juveniles).

Eel
The eel (Anguilla anguilla) migrates between fresh and salt waters and as a
result may be found in the study area (Figure 5.43). The eel is listed as
critically endangered under the IUCN red list.
The European eel is found throughout the Atlantic from Scandinavia to
Morocco and south to the Canary Islands and parts of the Mediterranean,
Northern Africa and Asia, and in all European rivers draining to the
Mediterranean, North and Baltic Seas.
Recruitment of glass eels (the common name for eel larvae) in estuarine and
freshwaters has declined markedly since the early 1980s, causing a major
decline in the European fishery. Eels are catadromous meaning that they
spawn in the sea and return to freshwater to grow. Spawning of the
European eel takes place in the Sargasso Sea peaking at the beginning of
March and continuing until July. Larvae are carried by the Gulf Stream to the
continental shelf of Europe. The larvae feed on plankton for approximately

one year, during which they metamorphose into colourless elvers or glass
eels.
In the UK, elvers then start to move up rivers, in February and April. The
freshwater stage is a feeding and growing phase and at this stage they are
known as yellow eels. As they mature and grow they undergo further
metamorphosis into silver eels (this may take between 7 and 12 years). As
they mature sexually they descend the river and begin the spawning
migration to the sea.
Aquamaps predicts a variable probability of occurrence of eels in the
Humber and Outer Wash MAREA study area (0.6-1.0) with the higher
probabilities found inshore. Eels are commercially fished in the River
Humber using fyke nets, eel criggs and pots set from spring through to
autumn (CEFAS, n.d). However, there has been a notable decline in the
fishery, owing to a combination of anthropogenic and environmental factors.
No individuals were caught during the historical EIA surveys or the REC
survey. Eels were found throughout continuous surveying of fish
impingement assessment at South Humber Bank Power Station (19992000). However it should be noted that the method of sampling used in these
surveys would not be conducive to catching eels, therefore no conclusions
can be drawn on their abundance based on the survey data alone. Further
assessment using a specific, targeted survey would be needed although the
documentation available indicates no interaction between marine dredging
activities and eels.

Smelt
Smelt is a migratory fish that is usually found in estuaries, especially during
winter months when they prepare to enter the river. The migration upstream
in order to spawn usually occurs in February to April. Their eggs are shed
over sand or gravel, sometimes adhering to plants and following spawning
the adults return to the sea. The eggs hatch and the young remain in the
estuary for the summer.
Few smelt have been recorded in the area. It is suggested that this
population in the Humber Estuary is the basis for any stock of fish which run
into the Ouse, Trent and associated waters to spawn. It also seems likely
that the population of smelt in The Wash represents a common stock to the
rivers and coastal harbours of the area.
Smelt is a BAP priority species and is considered vulnerable having suffered
greatly from anthropogenic effects such as pollution and the construction of
weirs in rivers.
A low abundance of smelt in the Humber Estuary and The Wash was found
in the Cefas young fish survey (Rogers et al 1998) as well as a low
abundance recorded impinged at South Humber Bank power station.

(1) Fish with bony skeleton such as cod instead of cartilaginous fish such as skates and rays.
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Seahorses
Two species of seahorse are likely to be found within the southern portion of
the study area: the short-snouted seahorse (Hippocampus hippocampus)
and the spiny seahorse (Hippocampus guttulatus). In the UK both species
are generally limited to the south coast, Welsh coast and the southeast coast
of England (Marine Conservation Society, 2011). The known distributions of
both species of seahorse include the entire southern coastline of the British
Isles. This species may therefore be found in the south of the Humber and
Outer Wash MAREA area; however they are not expected to be found in
northern parts of the study area towards the river Humber (Aquamaps,
2011).

Spiny Seahorse (Hippocampus guttulatus)

Aquamaps predicts a medium probability of occurrence of the short-snouted
seahorse in the Wash region (0.6-0.79). Their primary habitat is along the
south coast of England, around the Channel Islands and Ireland (Sabatini
and Ballerstedt, 2007).

Table 5.11 Summary of Protected Species potentially found within the
Humber MAREA Study Area

Spiny seahorses are generally larger than short-snouted seahorses with a
maximum recorded height of 18 cm whereas the short-snouted seahorses
are only thought to reach a maximum of 15 cm (Lourie, et al., 2004). Spiny
seahorses are reported to occupy shallower areas from 1 m to 20 m during
the spring, summer and early autumn where they favour habitats with
seaweed, seagrass and algal stands (British Sea Horse Survey, 2011). In
the winter months, they move to relatively deeper waters. In the spring,
summer and early autumn, short-snouted seahorses are generally found at
1-25 m in algae, seagrass and rocky areas. In the winter months they
migrate to deeper rocky and silty areas (British Sea Horse Survey, 2011).

Allis shad

The timing of the reproductive season of both species varies with location
and environmental conditions including light, temperature and water
turbulence. During the breeding season, monogamous pair bonds will
develop that are reinforced by daily greetings by the male and female
(Vincent, 1995).
Around the UK, both species of seahorse were thought to only breed from
spring (April) until autumn (October) but survey work by the British Seahorse
Survey has found juveniles in February that must have been born in
November (Vincent, 1995). The fry are born live and are immediately
planktonic. It has been suggested that it is at this stage that seahorse
populations are most likely to colonise new areas as they are often carried
away in currents (Vincent, 1995).
Seahorses have few predators which include crabs, large pelagic fish and
occasionally gulls (British Sea Horse Survey, 2011).
Source: Shutterstock.com

No individuals of either species were caught during the historical EIA
surveys or the REC survey. However these surveys did not target the
coastline and the methods used were not designed to sample seahorses.

Summary of Protected Species
Table 5.11 gives a summary of the protected species that may spawn and
use nursery grounds in the Humber and Outer Wash MAREA study area or
that may migrate through the area.
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Species

Spawning (including Nursery
period where known)
No
No

Migratory

Twaite shad No

No

Sea
Lamprey
River
Lamprey
Atlantic
Salmon
Sea Trout

No

No

Yes – late spring and early
summer presence
Yes – late spring and early
summer presence
Yes – late spring presence

No

No

Ye s – autumn presence

No

No

Eel

No

Smelt

No

Seahorses

Unknown

5.3.9

No

Yes – migrate to sea in
spring
No
Yes – migrate to sea in
spring
Yes
Yes – migrate from the
sea to the river from Feb –
April.
Yes
Yes – migrate from sea to
river Feb – April.
Unknown Yes – migrate offshore in
winter and back inshore in
summer.

Summary and Species of Key Importance

Overview of the Region
The abundance and diversity of fish species across the study area
demonstrates strong seasonal trends, with almost all species showing an
increase in abundance in autumn months. There is also a clear dominance
of demersal and flat fish species. The abundance of pelagic species is
generally low, with no pelagic species sampled during the REC survey.
However, pelagic fish known to occur throughout the area include mackerel,
horse mackerel, and occasionally smelt.
Demersal species found in the study area include gobies, lesser weever fish,
sand eels and dragonet. Whiting is one of the most dominant species within
the study area and was found in all historic EIA and REC surveys. Cod and
bass are also present in the area and are of significant importance to the
area from both an ecological and commercial stand point.
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Plaice (Pleuronectes platessa)

Smelt (Omerus eperlanus)

Box 5.11

Fish Species that will be considered in the Impact Assessment

Protected species:
o allis shad;
o twaite shad;
o salmonids;
o sea lamprey;
o river lamprey;
o eel;
o smelt;
o seahorses.
Demersal species
o Cod
o Bass
o Whiting

Source: Shutterstock.com
Flat fish are abundant within the study area and large numbers were
sampled by both the REC and historic EIA surveys. Plaice is the dominant
species in terms of abundance and commercial values within the area. There
are extensive nursery grounds for all flatfish species sampled and spawning
areas for sole, lemon sole and plaice within the study area.
Four species of elasmobranch occur within the study area. Of these the
dominant species is thornback ray, which was also the only species to be
found in the REC study. Spurdog, smooth hound and tope have also been
sampled within the study area, however not as frequently as the thornback
ray, which also has spawning and nursery grounds overlapping with the
study area.
The presence of protected species in the area is minimal; however,
protected species found in or around the study area often seasonally migrate
from the River Humber and nearby rivers and estuaries to either deeper
offshore waters or further along the coast. None of these species was found
during the REC survey; however they have been recorded in the area by
Cefas or in some other historical data sets. Twaite shad, sea lamprey, sea
trout, river lamprey, eel and smelt all migrate along the coast zones in the
study area.
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Source: shutterstock.com

In the fish ecology of the MAREA area there is most important to note from
an ecosystem services perspective, as indicated in more detail in Table 5.12,
is that there are several commercially important populations. Some species
(e.g. cod), by virtue of their abundance, are also likely to be important prey
species for seals and marine mammals.

Summary of Species to be considered in the Impact Assessment
Table 5.12 summarises key information for the fish species in the region
which have been discussed in this section. Information has been
summarised from a number of perspectives including the species’ protection
status and the relative importance of the study area for the species. Key
ecosystem services provided by each fish species has also been
considered, the prime consideration for the context of this MAREA being
whether the species is an important commercial fishery. Due to the wide
spatial range of this assessment all species have been assessed to be
potentially present and have therefore been taken forward to the impact
assessment section for detailed consideration as to potential for impacts to
occur to these species.
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o
o
o
o
o
o
o
o
o
o
o
o
o
o

Haddock
Grey Gurnard
Gobidae
Snake pipefish
Red Mullet
Lesser / greater sandeel
Bib
Pogge
Dragonet
Plaice
Sole
Lemon sole
Dab
Brill

Pelagic species:
o Herring
o Sprat
o Mackerel
o Atlantic horse mackerel
Elasmobranchs:
o Thornback Ray
o Spur dog
o Smooth hound
o Starry smooth hound
o Tope
o Lesser spotted dogfish
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Table 5.12 Summary of Fish Ecology in the HADA Study Area
Species

Lifecycle Stage Likely to be present in the MAREA
study area

Seasonality in the MAREA study area

Specific Habitat Associations

Importance of the MAREA study area to the
wider North Sea population

Commercial importance in the MAREA
study area

Migrate up rivers to spawn, usually during November
or December; surviving adults return to sea therefore
both stages may be present in study area.
Sea trout migrate as smolts to sea in April – May.
Return as adults to spawn in rivers, therefore both
stages may be present in study area.
Migrate up rivers to spawn, surviving adults return to
sea therefore both stages may be present in study
area.
Seasonal migrations between freshwater spawning
grounds and offshore feeding grounds – both stages
may be found in study area.
Larvae, juveniles and adults may be found in the
study area.

Present in coastal margins and estuaries
throughout April – October.

None within the MAREA study
area.

Very low abundance in study area.

Limited due to low abundance.

Present in coastal margins and estuaries
throughout April – November*.

None within the HADA study
area.

Relatively abundant within the study area.

Moderate commercial importance in
coastal area.

Possibility of movement through study
area before spawning (late spring) and
after spawning (late summer).
Migration to rivers in late spring/early
summer and back to the sea in late
summer.
Migrate up rivers in February-April.

None

Numbers appear to be in decline. There is no
significant data on distribution within the HADA
study area.
Spawning potential is uncertain, stocks of
twaite shad are known to occur in the Humber
Estuary and within adjacent coastal margins.
Wide UK and Ireland distribution

Limited due to low abundance.

Sea lamprey

Adults migrate from sea to rivers to spawn.

Migration to rivers from April onwards.

Have not been reported in significant numbers
in the Humber.

River lamprey

Adults migrate from sea to rivers to spawn.

Seasonal migrations from October to
December.

Does not live as far from the
coastline as sea lamprey, tends
to stay near estuary mouth.

Have begun to recolonise the catchment areas
of the Humber in recent years, it is also thought
this is an important breeding ground.

No – but occasionally taken as bycatch
in eel fisheries for use in recreational
fisheries.
No – but taken as bycatch in eel
fisheries for use in recreational fisheries.

Smelt

Adults migrate from sea to rivers to spawn

Seasonal migrations from February to
April

Eggs are shed onto sand or
gravel

Population in the Humber may be the basis for
any fish stock found in the Ouse, Trent and
other rivers and coastal harbours in the area.

No commercial importance

Seahorse

Larvae, juveniles and adults may be found in the
south of the study area.

Possibility of occurrence in the study
area all year round

Favour shallow habitats with
seaweed, sea grass and algal
strands.

Generally found around all southern UK coast
lines, the study area does not represent an
important habitat.

No commercial importance

Anecdotal evidence from fishermen that
cod spawn in January to March in the
study area. Otherwise ubiquitous
throughout the region.

Spawning areas thought to
overlap with some areas in the
north and east of the study area.
Cod are broadcast spawners
(release eggs into the water
column).
Thought to spawn predominantly
in deep water.

Cod are found all around the coasts of Britain,
Yes – is of significant regional and local
the population in the Humber does not constitute importance.
a significant proportion of the UK population.

Thought to be present around all coasts of
Britain although not recorded in all areas.

Yes – of high importance within near
shore coastal fisheries.

Shoals in waters 40-300m deep.

Not found in high numbers in the Humber
estuary.

Limited importance in the northern region
but due to patterns of distribution, overall
there are negligible landings further
south.

Protected Species
Salmon

Sea Trout

Allis shad

Twaite shad

Eel

Demersal Species
Cod
Larvae, juveniles and adults may be found in study
area.

Bass

Larvae, juveniles and adults may be found in study
area.

Haddock

Larvae, juveniles and adults may be found in study
area.
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Most likely to be found in the study area
in late summer when feeding inshore.
Spawning occurs from March until June.
Spawning from March to May.

None

Inhabit deep water whilst at sea.
Live on the seabed, under
stones, in the mud or in
crevices.
None
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Moderate abundance – caught as
bycatch within salmonid fishery.
Limited commercial fishery of declining
importance.
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Species

Lifecycle Stage Likely to be present in the MAREA
study area

Seasonality in the MAREA study area

Specific Habitat Associations

Importance of the MAREA study area to the
wider North Sea population

Commercial importance in the MAREA
study area

Whiting

Larvae, juveniles and adults may be found in study
area.

Larvae, juveniles and adults may be found in study
area.

Shallower inshore waters used as
nursery grounds. Found near
mud and gravel bottoms, also
sand and rock.
Sandy, muddy, shelly and rocky
seabeds. Also found in
aggregations off seabed in 50100m.

The Humber Estuary and surrounding area
support a large whiting population.

Grey gurnard

Yes – are a commercially important
species and may form a considerable
component of the overall catch at certain
times of the year.
Limited commercial importance, usually
landed for pot-bait.

Gobidae

Larvae, juveniles and adults may be found in study
area

Adults likely to be found in study area in
summer during migration from inshore to
offshore. Spawning takes place from
January onwards.
Almost completely absent in the area
during winter when dense aggregations
formed northwest of Dogger Bank and in
central western North Sea. Spawn in
southeast North Sea from April to August.
Spawn in March – August in coastal
areas.

Snake pipe fish

Larvae, juveniles and adults may be found in study
area

Males brooding eggs are present June
and July.

Lesser Weaver

Larvae, juveniles and adults may be found in study
area

Found to be more common in the autumn Found on muddy or gravel
than spring months.
bottoms in shallow waters.

Red mullet

Migrating adults may be found in study area.
Spawning unlikely to occur.

Study area may be important feeding
ground for red mullet in summer months.

Lesser and
Greater sandeel

Bib

Pogge

Dragonet

Plaice

Sole

Predominantly found along western and
southern UK coasts with fewer records in
eastern England.

Common gobies prefer muddy
substrates while sand gobies
prefer sandy grounds.

Gobies are highly abundant in inshore areas and Limited commercial importance
estuaries around the UK. Although the
population in the study area is large, it is not
important on a national scale.
Most common between 10 – 100m Present along all coasts of the UK
No commercial importance
depth, with seaweed beds.

UK distribution predominantly in the southwest.
The Humber may be used as a feeding ground
when migrating between English Channel and
North Sea.
Larvae, juveniles and adults may be found in study
In winter sandeels remain buried in the
Found on and within wellMajority of sandeel spawning and nursery
area.
sand, forage in the water column in spring oxygenated substrates.
grounds further north towards Shetland. The
and summer. Spawn in December and
Spawning and nursery grounds to population in the Humber does not constitute a
January.
east of study area.
significant proportion of the UK population.
Juveniles and adults may be found in the study area. Feed from July to September.
Mixed rock and sand habitats.
Widespread in UK and Irish waters. Numbers in
the Humber are relatively low and do not
contribute substantially to the UK population.
Larvae, juveniles and adults may be found in the study Spawning from February to April.
Prefer sandy bottoms without
Widespread in UK and Irish waters. Population
area.
stones.
in Humber does not constitute an important part
of the national population and the area has not
been highlighted as a particularly important
spawning or nursery area.
Larvae, juveniles and adults may be found in the study Spawning from April to August.
Sand or shelly gravel.
Found all around the coasts of Britain and
area.
Ireland. a high number were found during the
REC survey, however there is not thought to be
a significant population in the Humber estuary
with regards to the whole UK population.
Larvae, juveniles and migrating adults may be found in Spawning is thought to occur within the
Live on mixed substrates.
Common all around Britain and Ireland. The
the study area.
study area between December and
population in the Humber does not constitute a
February in the Eastern part. This
significant proportion of the UK population.
overlaps with three licence areas.
Larvae, juveniles and adults may be found in study
Likely to be found spawning in study area Spawning and nursery areas are Found all around the British and Irish coast.
area.
from March to June and then as juveniles found throughout the Humber
Spawning grounds widespread along south east
within nursery area.
Region. Spawning occurs in the
coast.
inshore area and throughout the
Wash.
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Sandy/muddy seabeds,
occasionally rocky.

Common in the North Sea and North East
Atlantic.
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Minimal commercial importance
No commercial importance

No commercial fishery.

No commercial fishery.

No commercial fishery.

No commercial fishery.

Limited commercial importance, due to
declining stocks within the region.
However, plaice stocks are increasing
within the wider North Sea.
Yes – moderately high commercial
importance within near-shore coastal
fisheries.
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Species

Lifecycle Stage Likely to be present in the MAREA
study area

Seasonality in the MAREA study area

Specific Habitat Associations

Lemon sole

Larvae, juveniles and adults may be found in study
area.

Some spawning in the study area from
May to October.

Hard and shell-gravel seabed
from 10m to 200m.

Larvae, juveniles and adults may be found in study
area.

Likely to be in study area in summer
months

Sprat

Larvae, juveniles and adults may be found in study
area.

Mackerel

Juveniles and adults may be found in study area.

It is unknown whether the Humber of
Wash area are crucial habitats, however
the seasonal influx suggests that it may
be used as a nursery ground.
Expected to be found in study area in
spring when migrating south to spawn.

Nursery areas inshore
overlapping with west of study
area.
Found in areas <50m deep.
Important as a nursery area.

Atlantic horse
mackerel

Juveniles and adults may be found in study area

Dab

Brill
Pelagic Species
Herring

Importance of the MAREA study area to the
wider North Sea population

Commercial importance in the MAREA
study area

UK distribution predominantly in the southern
No commercial importance.
half of UK. The Humber MAREA Study Area is
not important.
Larvae, juveniles and adults may be found in study
Spawning inshore during spring and early Sandy areas, usually 20-40m
One of Britain’s most common flatfish, occurring No commercial fishery.
area.
summer.
deep. High potential that the
all around the coast. The Humber population
study area is used as a spawning does not constitute a significant proportion of the
and nursery ground.
UK population.
Larvae, juveniles and adults may be found in the study Spawning in the North Sea March –
Usually sandy areas, sometimes Found all around the British Isles.
High value species, but caught primarily
area.
August.
gravelly/muddy grounds 10-70m.
as bycatch.

Elasmobranch Species
Spurdog
Juveniles and adults may be found in the study area.

Spawning takes place throughout the
summer within the study area

They are a schooling fish with a
wide distribution

There are nursery grounds within the study area Small local commercial fishery.

Most likely to be found within the study
are in summer. Females give birth in
coastal bays between August and
December although exact locations are
not known.
Breeding occurs in summer in the study
area.
Breeding occurs in summer in the study
area

Usually found near the bottom
but also in mid-water and at the
surface.

Widely distributed throughout UK waters but
low abundance in the southern North Sea.

No local commercial fishery.

Stay close to seabed. Prefer
sandy, muddy, gravel substrate.
Preference to inshore areas,
close to the sea bed on sand
and gravel bottoms
Found from the upper
continental slope to a depth of
550m.
Prefer sandy, coralline, algal,
gravel or muddy bottoms.

Wide UK distribution, predominantly on the
west coast.
Wide UK distribution

No local commercial fishery.

Wide UK distribution

No local commercial fishery.

Wide UK distribution but not common in the
southern North Sea.

No local commercial fishery.

Prefer sandy bottoms but have
been found on gravel

Not common within the study area

Small local commercial fishery

Prefer mud, sand and gravel
substrate, occasionally found on
coarser grounds.

Form a majority proportion of the elasmobranch
population of the Humber and Outer Wash
Study Area.

Yes – forms an important constituent of
coastal landings.

Smooth hound

Juveniles and adults may be found in the study area.

Starry smooth
hound

Juveniles and adults may be found in the study area.

Tope

Juveniles and adults may be found in the study area.

Give birth in the study area in summer
months

Lesser-spotted
dogfish

Juveniles and adults may be found in the study area.

Spawning takes place throughout the
year.

Spotted Ray

Juveniles and adults may be found in the study area.

Thornback ray

Juveniles and adults may be found in the study area.

Egg capsules are deposited from April July, with embryos taking 5 – 6 months to
develop
Spawning though to take place between
March and December, however
fishermen suggest spawning takes place
all year. Migration offshore in winter and
inshore in summer.
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Study area is used as a nursery
ground.

Widespread in UK and Irish waters. The Humber Small local commercial fishery.
may constitute an important nursery area for
Atlantic herring.
Nursery grounds are widespread along the UK
Moderate commercial fishery.
coastline therefore the study area is unlikely to
contain a significant proportion of the UK
population.
Widely distributed around the British Isles and
No local commercial fishery.
Ireland.
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No local commercial fishery.
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5.4

MARINE MAMMALS

5.4.1

Introduction

This section describes marine mammal ecology in the vicinity of the Humber
and Outer Wash MAREA study area and discusses the national and regional
importance of the MAREA study area in relation to the species known to be
present. Evidence is presented regarding the seasonal activities of marine
mammals in the region.
More than 20 marine mammal species have been historically recorded in UK
waters, with ten of those known to be resident or annual visitors to British
and Irish territorial waters (JNCC, 2011b). Only a small group of these has
the potential to occur with any degree of regularity within the MAREA study
area, however, as certain species do not normally enter the southern North
Sea.
The species groups found in the Humber and Outer Wash region include
cetaceans (whales, dolphins and porpoises) and pinnipeds (seals), which
use the many sandbanks present in the region as haul out sites. Each of
these species groups is considered in detail in Section 5.4.5 and Section
5.4.6 below.
Species that are not considered to be of regional importance are not
discussed in depth.

5.4.2

Information Sources

The main sources of data used to compile this section include:








Small Cetaceans in the European Atlantic and North Sea (SCANS I and
II surveys);
Atlas of Cetacean Distribution in northwest European Waters (Reid et
al., 2003);
Southern North Sea Marine Natural Area Profile (Jones et al., 2004a);
Sea Watch Foundation (www.seawatchfoundation.org.uk);
Sea Mammal Research Unit (SMRU); and
Environmental Statements for offshore windfarms in the region.

continental shelf waters in order to better assess and manage bycatches and
other anthropogenic threats to these species. During the SCANS I survey,
ship-board observers systematically surveyed the North Sea, Kattegat,
Skagerrak, English Channel, and Celtic Sea in 1994 and produced
abundance estimates on the basis of the survey data. The SCANS II survey
in 2006 revisited these areas and systematically surveyed additional Atlantic
waters to the north and west of the UK and Ireland, to the west of France and
north of Spain, and to the west and south of Portugal.

Figure 5.44 SCANS I and II Survey Areas

Both surveys were conducted by dividing the North Sea into a number of
survey blocks and used standardised survey methodology to provide
abundance estimates for cetaceans for each block.
The Humber and Outer Wash MAREA study area lies within the SCANS I
2
Block C, which covers 43,744 km of coastal waters from Peterhead in
northeast Scotland to near Great Yarmouth on the East Anglian coast. The
survey blocks were modified for the SCANS II survey so in this case the
MAREA study area lies within Block U, which covers the south central North
Sea extending from the Scottish border in the north to the north Norfolk coast
in the south, and eastwards across the North Sea towards Holland and
Denmark (Figure 5.44).
During the SCANS I survey, Block C was surveyed by ship-board observers
on a single vessel conducting standard line transect sampling over a total of
1,557 km (Hammond et al, 2002) . The resultant dataset was dominated by
harbour porpoise, white-beaked dolphin, and minke whale.
During the SCANS II survey, Block U was surveyed by ship-board observers
over the course of 33 days between June and July 2005, who recorded
sightings of the same three cetacean species: harbour porpoise, whitebeaked dolphin, and minke whale (SCANS II, 2006).
Data from these surveys have been used to inform Section 5.4.5 where the
distribution and abundance of these species are discussed.

More information on these data sources and the information they have
provided about marine mammals likely to be present in the Humber and
Outer Wash Study Area is presented below.

Source: Adapted from Hammond et al, 2002 and SCANS, 2006 to show
SCANS I survey Block C in red, and SCANS II survey Block U highlighted in
yellow.

SCANS I and II Survey Data
The Small Cetaceans in the European Atlantic and North Sea (SCANS I & II,
reported on in 1994 and 2006 respectively) projects aimed to estimate the
abundance of small cetaceans in the North Sea and European Atlantic

ENVIRONMENTAL RESOURCES MANAGEMENT

5-137

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Sea Watch Foundation
The Sea Watch Foundation is a national charity, founded in 1991 dedicated
to the conservation and better understanding of whales, dolphins and
porpoises in British and Irish waters. Its remit is primarily to conduct
scientific research to inform government and other interested parties, and to
raise public awareness of cetaceans in UK waters. The Sea Watch
Foundation is the host of a cetacean sightings database on which individuals
can register their sightings of cetaceans from around the UK. As such, this
database provides some of the most recent information regarding cetacean
sightings populations and subsequently has been used to inform this
baseline assessment.

Atlas of Cetacean Distribution
The Atlas of Cetacean Distribution in northwest European waters (Reid et al.,
2003) presents an account of the distribution and status of cetacean species
known to have occurred off northwest Europe since 1979.
The Atlas combines data from the SCANS I surveys, the JNCC’s European
Sea Bird At Sea (ESAS) database and data held by the Sea Watch
Foundation. In order to provide a standardised description of species
distributions from these different data sources, sightings rates are used to
describe the perceived density of animals in a particular area, presented as
the number of individuals sighted per unit time. The maps are resolved into
cells equivalent to ¼ International Council for the Exploration of the Sea
(ICES) rectangles (15’ latitude x 30’ longitude).
Each cell is shaded to indicate the level of survey effort it achieved, with
survey effort (in hours) corrected for differences in sea state to account for
possible biases in the estimation of sightings rates. The data for harbour
porpoises, white–beaked dolphins and minke whales are displayed in this
format in
Figure 5.46, Figure 5.47, and Figure 5.49 respectively. For certain species,
such as the common bottlenose dolphin, data were insufficient to allow the
estimation of correction factors (Figure 5.48). In these cases, sighting
ratings are presented as uncorrected numbers of animals observed per unit
search time.
There are order of magnitude differences in the sightings rates between
species presented in the maps within the Atlas of Cetacean Distribution. The
maps therefore cannot be used to compare the relative density distributions
between species. They are intended solely for comparisons to be made
between areas where individual species are typically found. In addition, for
each species where sea state corrections have been applied to search effort,
the corrected search effort is species-specific; therefore the grey shading
differs between species maps.
The data used for each map span all years of data collection, from 1979 to
1997, therefore possible inter-annual shifts in distribution are not reflected,
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and rather the maps present an integrated picture over the 18 year period.
Similarly, these maps do not present seasonal differences in distribution but
are intended to provide a regional overview for the purposes of the MAREA.

Southern North Sea Marine Natural Area Profile
The Southern North Sea Marine Natural Area Profile is a document compiled
for English Nature by Jones et al. in 2004. Marine Natural Areas (MNAs) are

Environmental Statements have been informed by marine mammal surveys
conducted specifically for the planning purposes of each respective windfarm
project. Where available, the survey datasets have been reviewed to inform
the MAREA baseline for marine mammals as they represent as additional
insightful information source regarding the distribution of species in the
region. Further information regarding the survey methodologies for these
studies and their findings are presented in Section 5.4.3.

5.4.3
“areas of the sea around England that have been identified using
oceanographic processes, bathymetry and biogeographic
characteristics to define broad natural divisions in the marine
environment”.

Offshore Windfarm Surveys in the Humber and Outer Wash
Region

The purpose of the document is to highlight and describe the key features of
the southern North Sea MNA from a nature conservation perspective. Its
contents provide a broad context for decision-makers working towards
balancing human activities and nature conservation. The information it
contains regarding marine mammals is not comprehensive but where
appropriate the species it discusses have been taken into account in
developing this section.

Marine mammal sightings were recorded during aerial and boat-based bird
surveys and dedicated marine mammal surveys across the Humber and
Outer Wash region, on behalf of the Westermost Rough, Humber Gateway,
Lynn, Inner Dowsing, Lincs, Sheringham Shoal, and Dudgeon offshore
windfarm developments. The survey designs adopted by these projects
were agreed by Natural England and the JNCC as being suitable for
providing baseline marine mammal data for the development areas
described in their Environmental Statements. These data were integrated
with other relevant data sets to provide a robust characterisation of marine
mammal populations in the region.

Sea Mammal Research Unit

Survey Methodologies

The SMRU is the Natural Environment Research Council (NERC) research
unit that provides the UK government’s main scientific research capability
regarding marine mammals. It was initially formed to support the
Conservation of Seals Act in 1970. Historically the organisation has
conducted significant research into pinnipeds but it currently focuses over
50% of its research effort towards cetaceans. Its activities primarily focus on
the delivery of information to inform a number of government documents
such as The UK Sustainable Development and Biodiversity Strategy, the



The Humber Gateway marine mammal observations were mostly taken
as incidental sightings during boat and aerial bird surveys. There were
also four vessel based survey trips during which a dedicated marine
mammal surveyor was on board. It is likely marine mammals were
under sampled during bird surveys as the visual cues used to spot birds
and mammals are different. Data were often collected in sea conditions
up to Sea State 4. The collection of data during high sea states was to
ensure that data were collected during all the winter months. However,
the chances of sighting marine mammals are reduced in increasing sea
states, especially for small slow moving marine mammals such as
harbour porpoises and seals. During the vessel based surveys from
May 2004 – April 2005 with a dedicated marine mammal surveyor on
board, environmental conditions including sea state, wind speed and
visibility were recorded. It was concluded that recording efficiency
between survey methods varied and it was apparent that seals were
difficult to identify to species level from aerial surveys.



The marine mammal survey conducted for the Dudgeon offshore
windfarm EIA consisted of a programme of monthly boat based
ornithological surveys, during which incidental sightings of marine
mammals were recorded. This gives an under-representative sample of
the species and abundances. However, it does provide useful
information on species presence and may provide some indication of
any observable patterns of distribution within the site.

Joint UK Response to the Review of Marine Nature Conservation, the EU
Marine Strategy and the UK Small Cetacean Bycatch Response Strategy . In
addition it is also a source of specialist advice for industry and information for
the general public. The SMRU conducted a telemetric tagging study of
common seals in The Wash in 2008. The results of this study have been
used to inform this baseline section in terms of the distribution and
movements of common seal individuals within and beyond the MAREA study
area. The data demonstrate the potential ranges of individuals and provides
some insight into the behaviour of these animals within the region.

Environmental Statements from Offshore Windfarms in the Humber
and Outer Wash Region
A number of offshore windfarm developments are planned in the Humber
and Outer Wash region, some of which have published publically available
Environmental Statements in line with the Town and Country Planning
(Environmental Impact Assessment) Regulations 1999. These
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Where effort intensity is high the data are more reliable regardless of
whether the number of animals recorded is high or low. However, a low
sampling intensity will include a relatively higher margin of error and the
relative density of animals may not reliably reflect the relative importance of
the area for that species; for example a high number of sightings within an
area may indicate a single chance occurrence of a large aggregation of
animals.

Survey Findings
The results of these surveys and the species they identified are shown in
Table 5.13. No whale species were identified by any of the surveys, and
dolphins were only potentially sighted by the Westermost Rough boat survey
although it was not determined whether the individual was a dolphin or a
harbour porpoise. An inability to identify individuals to species level is a
common drawback of marine mammal surveys and aerial surveys in
particular. The surveys were conducted offshore around the windfarm sites
so do not account for individuals in coastal waters or hauling out areas.
The data from each survey cannot be directly compared against one another
due to variability between the survey methodologies employed and the
survey periods covered by the various projects. Furthermore, incidental
sightings data from boat surveys have a tendency to underestimate the
species numbers and abundances present, particularly if the surveys are
conducted during bad weather or elevated sea states. As a result,
quantitative statistics will not be performed on this data but the entire dataset
does provide a useful indication of the prevalent species that inhabit the
Humber and Outer Wash region. The species positively identified by
offshore windfarm baseline studies were the common seal, grey seal and
harbour porpoise.
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Total counts of
individuals between
survey dates
Survey
type

Westermost Boat
Rough
survey
Aerial
survey
Humber
Boat
Gateway
survey
Aerial
survey
Lynn &
Aerial
Inner
survey
Dowsing
Boat
survey
during
transit to
piling
sites
Boat
survey
Lincs
Boat
survey
Aerial
survey
Sheringham Boat
Shoal
survey
Dudgeon

Survey
dates

Survey
effort/frequency

Aug 04Jul 06
Sep 04Jun 06
Sep 03May 05
Oct 03Feb 05
Nov 03Dec 03

Monthly

Apr 07Oct 07

242.5h over
139 transits

4

7

11 11 1

Monthly
Monthly

Harbour
porpoise
Unidentified
porpoise/dolphin

Wind farm

Unidentified seal

Westermost Rough offshore windfarm also conducted marine mammal
surveys as incidental observations during ornithological surveys for the
EIA process. Environmental conditions including sea state, wind speed
and wind direction were also recorded.

Table 5.13 Survey Data from Offshore Windfarm Projects in the Humber
and Outer Wash Region

Grey seal



The Lincs and Inner Dowsing offshore windfarm conducted boat based
ornithological and marine mammal surveys from March 2004 to March
2006. Towed hydrophone surveys were also conducted during the
summer of 2004 and aerial surveys of the Outer Wash strategic area
between October 2004 and March 2006. Both visual and acoustic
methods were used to detect the presence of marine mammals.
Sightings were all recorded on official JNCC recording forms with
position, time and environmental factors including sea state and visibility.
A total of 82 hours and 35 minutes was spent in visual mitigation
monitoring for marine mammals over 59 sessions.

Common seal



5.4.4

Legislation and Conservation Initiatives

National and international legislation and conservation initiatives apply to
marine mammals found in UK waters. Table 5.14 details the legislation and
conservation initiatives relevant to the marine mammals discussed in this
section. Information on the individual international and UK-based initiatives
is provided in Box 5.12 and Box 5.13 respectively.

Grey Seal (Halichoerus grypus) Hauling Out on a Sandbank

10 25 18
8

Monthly

66

29

12 30 55

Unknown

11 6

6

49 2

29

Source Shutterstock.com

Apr 04Mar 06
Oct 06Mar 06

82h35m over
59 transits
Quarterly

Observed on
10/29 survey
days
Monthly

11 3
5

3

Boat
Dec 076 4
survey
Apr 09
Race Bank Boat
Dec 05Unknown
survey
Oct 07
Docking
Boat
2004Unknown
Shoal
survey
2006
Data source: COWRIE
http://data.offshorewind.co.uk/catalogue/search/criteria.php
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Table 5.14 International and National Legislation under which Cetaceans and Seals are afforded Protection

Annex 2

Yes

Annex 2

Annex IV

Lagenorhynchus albirostris

Annex 2

Annex 2

Yes

Annex 2

Annex IV

Harbour porpoise

Phocoena phocoena

Annex 2

Annex 2

Yes

Annex 2

Annex IV

Common seal

Phoca vitulina

Annex 3

Annex V

Grey seal

Halichoerus grypus

Annex 3

Annex V

Atlantic white-sided dolphin

Lagenorhynchus acutus

Annex 2

Short-beaked common
dolphin
White-beaked dolphin

Delphinus delphis

Annex 5

Biodiversity Action Plan UK list of
priority species 2007

Annex 2

Annex 2
Annex 1

Offshore Marine Conservation (Natural
Habitats &c.) Regulations 2007 (as
amended)

Annex IV

Annex 2
Annex 2

The Conservation of Habitats and
Species Regulations 2010

Annex 2

Globicephala melas
Tursiops truncatus
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Box 5.12

Summary of International Legislation and Agreements
Regarding the Conservation of Marine Mammals

Berne Convention on the Conservation of European Wildlife and Natural
Habitats
 Signatories commit to taking the appropriate and necessary
legislative and administrative measures to ensure the conservation of
the species listed in Appendices I and II, and to give special attention
to the protection of areas that are of importance for the migratory
species specified in Appendices II and III.








Bonn Convention on the Conservation of Migratory Species of Wild
Animals
 Aims to conserve terrestrial, marine and avian migratory species
throughout their range. The only global convention that promotes
international alignment with regard to the conservation and restoration
of migratory species and their habitats, as well as the mitigation of
obstacles that could obstruct their migration or endanger their
survival.
Agreement on the Conservation of Small Cetaceans of the Baltic, North
East Atlantic, Irish and North Seas (ASCOBANS, 1991)
 An agreement under the Bonn Convention that promotes international
cooperation for the protection of cetacean species by using regional
conservation tools and transboundary measures.
Oslo and Paris Convention for the Protection of the Marine Environment
(OSPAR, 1998)
 A legal instrument guiding international cooperation on the protection
of the marine environment of the North-East Atlantic. It lists marine
habitats and species under threat of decline under Annex V. It also
lists ecological objectives for sea areas including the North Sea.
Convention on the Trade of Endangered Species of Wild Flora and Fauna
(CITES)
 International governmental agreement to ensure that international
trade in specimens of wild animals and plants does not threaten their
survival. Species are listed in Appendices I (species threatened with
extinction), II (trade is permitted only in exceptional circumstances)
and III (species that are protected in at least one country)
European Directive on the Conservation of Natural Habitats and Wild
Flora and Fauna (92/43/EEC) (known as the Habitats Directive)
 Intended to help maintain biodiversity in the Member States by
defining a common framework for the conservation of wild plants and
animals and habitats of Community interest.
 The Directive establishes a European ecological network known as
Natura 2000 which comprises Special Areas of Conservation (SAC)
for habitats and species set out in the Annexes of the Directive.
 Annex II – Animal and plant species of community interest whose
conservation requires the designation of special areas of conservation
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Annex IV – Animal and plant species of community interest in need of
strict protection. The keeping, sale or exchange, deliberate capture,
killing, or disturbance of Annex IV listed species is prohibited.
Annex V – Animal and plant species of community interest whose taking
in the wild and exploitation may be subject to management measures.
Article 12 provides strict protection of those animals listed in Annex IV in
their natural range, including all cetaceans.
Article 14 states that populations of animal species listed on Annex V
can only be exploited in a sustainable way. This includes all seal
species.
Article 15 prohibits the taking of animals listed on Annex V (including all
seal species).

International Union for the Conservation of Nature and Natural Resources
(IUCN) Red List
 The IUCN Red List identifies and documents those species most in need
of conservation attention if global extinction rates are to be reduced; and
provide a global index of the state of change of biodiversity.

Box 5.13

Summary of UK Legislation Regarding the Conservation of
Marine Mammals

Conservation of Seals Act 1970
 This Act creates closed seasons in which seal culling is not permitted.
The Conservation of Seals (England) Order 1999 has since implemented
a year-round prohibition on the killing, injuring or taking of common and
grey seals within specific territorial waters on the east coast of England
including Lincolnshire and Norfolk.
Wildlife and Countryside Act, 1981
 Makes it an offence (with exception to species listed in Schedule 2) to
intentionally kill, injure, or take any animals listed on Schedule 5 and also
to disturb them in a place of shelter or rest (the sea, in the case of marine
mammals).
 Schedule 6 of the Wildlife and Countryside Act 1981 (as amended)
makes it an offence to kill animals listed on Schedule 6 in certain ways.
Countryside and Rights of Way Act (CRoW) 2000
 Schedule 12 updates and extends the schedule 5 of the Wildlife and
Countryside Act such that it is an offence to recklessly disturb any wild
animal including all cetaceans.
Conservation of Habitats and Species Regulations 2010
 The implementation of the Habitats Directive via the provision of
designations and levels of protection for European sites, European
protected species, and the adaptation of planning and other controls for
the protection of European Sites.
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Offshore Marine Conservation (Natural Habitats &c) Regulations 2007 (as
amended)
 The implementation of the Birds Directive and Habitats Directive via the
provision of measures to ensure the conservation of species in the
offshore areas beyond 12 nm from the coast.
UK Biodiversity Action Plan
 All cetaceans are listed under the UK BAP as a group, and both the
harbour porpoise and common seal are priority action plan species under
the UK BAP.
 UK BAP priority species are transposed into UK law by inclusion under
Section 74 of the CRoW Act 2000: List of Habitats and Species of
Principal Importance for the conservation of Biological Diversity in
England.
 The common seal and grey seal are both included in a grouped local
BAP for Lincolnshire, whilst the harbour porpoise is included in a local
BAP for Norfolk.

5.4.5

Cetaceans

Introduction
The order of cetaceans includes whales, dolphins, and porpoises and can be
divided into two sub-orders: odontocetes (toothed whales, dolphins and
porpoises) and mysticetes (filter-feeding baleen whales). Mysticetes are
generally larger than odontocetes and are often found in deeper waters.
Cetaceans are common in the northern North Sea, with lower abundances
found in the central and southern North Sea. Of the 11 marine mammal
species known to inhabit UK waters, four species of cetacean are known to
regularly inhabit the southern North Sea and have the potential to be present
within the MAREA study area.





harbour porpoise (Phocoena phocoena);
white-beaked dolphin (Lagenorhynchus albirostris);
common bottlenose dolphin (Tursiops truncates); and
minke whale (Balaenoptera acutorostrata).

These four species are discussed in depth in the sub-sections below.
Photographs of harbour porpoise and bottlenose dolphin are shown in Figure
5.45. Other species are known to occur in the North Sea but are not
considered to be common inhabitants of MAREA study area. These species
are also discussed briefly below.
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Figure 5.45 Examples of Harbour Porpoise and Bottlenose Dolphin ( from
top to bottom)

The harbour porpoise is an opportunistic species, feeding on a variety of
small fish species, including herring, sprat, mackerel, sandeel, whiting and
hake as well as certain cephalopods and crustacea, all of which are found
within the MAREA study area. They often feed close inshore and they have
been reported to orientate themselves against tidal currents in order to
facilitate their foraging activities, feeding particularly after high waters on the
ebb tide (Evans et al., 2003).
There have been sightings reported all around the UK and across the North
Sea, and the population is understood to be maintaining itself on a long-term
basis with its range also remaining stable (JNCC, 2010b). Although there
have been occasional sightings in deep waters, they are most commonly
found in waters over the continental shelf (JNCC, 2003).
The SCANS I survey in July 1994 estimated a North Sea population of
280,000 individuals (Reid et al, 2003), with further numbers reported in
specific areas such as the Skagerrak and Belt Seas and the Celtic shelf
between Ireland and Brittany. The SCANS II survey (2006) estimated a
population of 134,434 harbour porpoises in the Southern North Sea, an area
covering SCANS survey Block U and waters to the east and south (i.e. the
English Channel, and coastal waters of Belgium, The Netherlands, northwestern Germany and Denmark).
The SCANS II study also explored trends in cetacean populations over time,
focusing primarily on harbour porpoise data for the North Sea. Various data
collection methods were considered, but an emphasis was placed on
shipboard visual survey data from the European Seabirds at Seas (ESAS)
database and acoustic data from towed hydrophones as these two datasets
were often collected simultaneously by research vessels and could therefore
have more powerful statistical methods applied to them.

Source: Shutterstock

Harbour Porpoise
The harbour porpoise (Phocoena phocoena) is the most abundant cetacean
found in north-western Europe. They are commonly found alone or in
groups of up to three individuals and although large aggregations have been
recorded they are considered to be uncommon (Hoek, 1992).
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Analysis of data reported by the SCANS II study for the wider SCANS study
area found no difference in abundance of harbour porpoises between the
1994 and 2005 datasets. However, in 2005 the harbour porpoise average
density in survey blocks north of latitude 56°N (i.e. approximately level with
Edinburgh) was found to be approximately half that recorded in 1994, whilst
the average density in survey blocks below this latitude was found to be
approximately twice that recorded in 1994. These data indicate a southward
shift in the distribution of the harbour porpoise population in the North Sea
over the 11 year period. The study was inconclusive with regard to the
causes of this apparent distribution change, but likely reasons were cited as
inter-annual variation and changes in the distribution or availability of prey
species such as sandeel, whiting, and herring (SCANS II, 2006).
The distribution map from the Atlas of Cetacean Distribution shows the Belt
Sea to the east of Denmark and the north-western North Sea to be the areas
of the highest population. High densities of harbour porpoises are also
shown around the Humber and Outer Wash region, however, especially in
inshore areas. The Sea Watch Foundation’s sightings database continues
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to note sightings of this species more commonly than any other off the East
Coast of England. The southern boundary of the Humber and Outer Wash
REA study area roughly represents the southern limit of their main
distribution in the North Sea, with areas south of the study area showing a
reduced population density.
Recent studies in support of offshore windfarm developments also identified
a common and widespread distribution of harbour porpoises throughout the
Humber and Outer Wash region as follows.


During the construction of the Lynn and Inner Dowsing wind farm,
approximately 85 hours of acoustic monitoring and 82 hours of visual
monitoring identified 13 marine mammals, including three harbour
porpoises (RPS, 2008);



The EIA survey conducted for the Westermost Rough windfarm
identified 11 harbour porpoises during its pre-construction boat survey
(monthly between August 2004 and July 2006) and 18 during its aerial
survey (monthly between September 2004 and June 2006) (data publicly
available on COWRIE website).

Aerial and boat-based marine mammal pre-construction surveys conducted
between 2004 and 2005 for the Humber Gateway offshore windfarm
identified a total of 84 individuals over a survey distance of 8,758 km
demonstrating a widespread and common distribution of the species across
its survey area (RPS, 2005). A pre-construction boat survey conducted for
the Lincs offshore windfarm (April 2004 to March 2006) reported 56
individuals up to 16 km offshore (RPS, 2007).
Harbour porpoises are known to range over wide distances, with telemetry
studies having shown individuals to regularly travel hundreds of kilometres
(JNCC, 2010). The Atlas of Cetacean Distribution and the surveys described
above provide evidence of a year-round distribution of this species in the
MAREA study area. Peak sightings rates and numbers were reported
between August-September, which corresponds with the months following
the early-summer breeding season.
This is supported by monthly distribution maps presented in the Atlas of
Cetacean Distribution that show peak sightings in and around the Humber
and Outer Wash MAREA study area between July and September. The
Humber Gateway surveys identified calves and juveniles, indicating the
presence of nursing females in the area. Harbour porpoises are therefore
considered to be common residents in the Humber and Outer Wash MAREA
study area and surrounding waters, with both adults and juveniles inhabiting
and feeding in the region. It can therefore be concluded that the distribution
of the harbour porpoise is widespread throughout the North Sea, and that the
Humber and Outer Wash MAREA study area more specifically is used
throughout the year by the species. This indicates that the region has value
to the harbour porpoise population of the southern North Sea.
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Figure 5.46 The Distribution of Harbour Porpoises around the UK

Source: Atlas of Cetacean Distribution
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White-beaked dolphin

Figure 5.47 The Distribution of the White-Beaked Dolphin around the UK

The white-beaked dolphin (Lagenorhynchus albirostris) is restricted to
temperate and sub-arctic seas of the North Atlantic and is usually found over
the continental shelf in waters of 50 – 100 m depth. They are not common in
coastal waters, preferring the greater depths of offshore waters. Within the
North Atlantic the white-beaked dolphin ranges from central west Greenland
to Cape Cod in the west and the islands of Svalbard in the Barents Sea and
Novaya Zemlya off the north-western coast of Russia to the French Atlantic
coast in the east.
Using shipboard and aerial survey data, the SCANS II survey estimated an
overall North Sea abundance of 7,856 white-beaked dolphins in 1994 and
10,562 in 2005 (SCANS II, 2006) with sightings most common between July
and October.
Figure 5.47 shows that the North Sea population generally resides to the
north of the Humber Estuary, with numbers within the Humber and Outer
Wash area thought to be low. The distribution of this species in UK waters is
closely associated with water temperature, with a strong preference for
waters below 13°C (Brereton et al., 2010).
The seasonal distribution of the white-beaked dolphin is presented in
monthly distribution maps in the Atlas of Cetacean Distribution. No sightings
are presented within the MAREA study area between November and May.
The map for June shows a presence of the species (10-100 individuals per
standardised hour of survey effort) to the east of Spurn Point followed by no
sightings in the area in July. Sightings are considerably more frequent
further north beyond Flamborough Head and of the coast of Yorkshire,
Durham and Northumberland coasts in June, however. Sightings in the
range of 1-10 per standardised hour of survey effort have been recorded off
the Holderness coast including within the northern limit of the MAREA study
area between August and October.
The main prey species for the white-beaked dolphin are white fish such as
haddock, cod and whiting. They have been found to show a preference for
sandy seabed habitats but they do not commonly share habitat with other
species of dolphin. Waters around the Farnes Deep off the coast of
Northumberland have been identified by fishermen as an important wintering
ground for this species (Brereton et al., 2010). There have been no recorded
sightings of white-beaked dolphins by the recent offshore windfarm marine
mammal surveys conducted within the MAREA study area and given this
species’ preference for cold deep water, it is therefore considered to be
found uncommonly within the Humber and Outer Wash MAREA study area.
The Sea Watch Foundation’s recent sightings database supports this pattern
with the most recent sighting of this species being reported in June 2010 in
the offshore North Sea waters of East Hinder (further offshore to the east of
the Humber MAREA study area) (Sea Watch Foundation, 2011).
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In conclusion, the distribution of the white-beaked dolphin has been shown
to extend throughout the North Sea but with the highest numbers found in
the northern North Sea, beyond the northern limits of the MAREA study area.
Although the species can be present throughout the year in offshore areas,
historic data has shown the species to be present within northern parts of the
MAREA study area in low numbers and only during the late summer and
autumn.

Figure 5.48 Distribution of Bottlenose Dolphins around the UK

Common Bottlenose Dolphin
The common bottlenose dolphin (Tursiops truncatus) occurs throughout the
north-eastern Atlantic and is locally common around areas of the British
coast, particularly northeast Scotland, southwest England, Wales and
Ireland. This species grows up to 4 m long and feeds on a wide variety of
fish and cephalopod species. It is a very adaptable feeder with coastal
populations capable of taking benthic species such as flounder, dab and
sole. The species has an extended breeding season in UK waters, with a
peak in births between May and October.
Bottlenose dolphins have a global distribution in tropical and temperate seas.
More locally, the species inhabits waters around Cardigan Bay in west
Wales, the Moray Firth in east Scotland and the west coast of Ireland (Sea
Watch Foundation, 2011a). They are commonly found in coastal waters and
along main shipping routes (Wilding and Penny, 2009). The population
density is higher inshore and they have been known to favour headlands,
sandbanks and river mouths. Throughout the UK the highest number of
sightings has been between July and October (with a secondary peak in
some localities in April) (Reid et al, 2003). A report by Williams et al
presents evidence of seasonal movements along the south coast of England
with an increase in sightings in Cornwall in winter and east of Lyme Bay in
the summer.
Figure 5.48 shows that the abundance of bottlenose dolphins around the
MAREA study area is low but that they have been found to occur. Further
south they are less abundant with no sightings from any of the surveys
reported.

Source: Atlas of Cetacean Distribution
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Minke Whale

.Figure 5.49 Distribution of Minke Whales around the UK Coast

The only species of mysticete whale to have been reported in the vicinity of
the MAREA study area is the minke whale (Balaenoptera acutorostrata).
One minke whale was sighted offshore from Flamborough Head during the
Sea Watch Foundation ‘National Whale and Dolphin Watch Week’ held in
early August 2010. A pair was also sighted within the same week to the
north of Flamborough Head near Whitby (Sea Watch, 2010). North Sea
Minke whales are rarely seen south of the Humber Estuary (Reid et al, 2003)
(Figure 5.49), although one was sighted near Tilbury in Essex in 2009 (Sea
Watch Foundation, 2011a).
Minke whales are generally sighted in the late summer or early autumn when
they are understood to seek warmer waters and feed in the plankton frontal
system that occurs in this area. They are filter feeders, preying on schooling
fish such as herring, cod, whiting and sandeels as well as free swimming
crustaceans and gastropods. They can reach up to 7-8.5 m in
length (Fishbase, 2011) and have a preference for coastal waters so most
sightings are made between May and September and within 100 km of the
coast. They usually occur singly or in pairs (Evans, 1995), but have been
known to form larger groups during feeding.
Minke whales are extensively distributed in northern hemisphere tropical,
temperate and polar seas including the Atlantic seaboard of Britain and
Ireland and the northern and central North Sea. The 1994 SCANS I survey
estimated a population of 8,445 minke whale individuals inhabiting the North
Sea (Hammond et al, 1995), whilst the 2005 SCANS II survey estimated a
population of 10,541 individuals. The SCANS I survey identified the highest
average density of minke whale in the North Sea to be distributed around the
Firth of Forth and to the northeast of Scotland, whilst the 2005 data identified
higher densities in the central North Sea and off the coast of southwest
Norway. These data indicate a distribution shift of the North Sea minke
whale population over the 11 year period but the study offered no clear
explanation for this apparent change

Source: Atlas of Cetacean Distribution
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Other Species
The long-finned pilot whale (Globicephalus melas), common dolphin
(Delphinus delphis), Atlantic white-sided dolphin (Lagenorhynchus actus),
northern bottlenose whale (Hyperoodon ampullatus), and killer whale or orca
(Orcinus orca) are occasionally recorded in the Southern North Sea. The
long-finned pilot whale tends to follow the continental shelf and is rarely
recorded within shallow coastal waters such as those of the MAREA study
area. The common dolphin has also only been sighted in waters of the
southern North Sea at distances usually exceeding 100 km from the coast
(Jones et al., 2004). The Atlantic white-sided dolphin is largely confined to
the North Sea north of the Humber estuary beyond the northern limit of the
MAREA study area although a sighting is presented in the Atlas of Cetacean
Distribution monthly map for September (Reid et al, 2003). The northern
bottlenose whale is most commonly sighted beyond the continental shelf
edge or near to oceanic trenches, but occasionally entering shallower seas.
Killer whales (Orcinus orca) are most frequently seen northwest of Scotland
and the Shetland and Orkney Isles. Sightings on the east coast are limited
to a few incidental records.
These species were not specifically recorded during the aerial surveys for
the previously mentioned Round 2 windfarms and only the northern
bottlenose whale has been listed in the Sea Watch Foundation’s recent
sightings database with sightings around Hunstanton in early July 2011 (Sea
Watch Foundation, 2011a).
Although there is potential for these species to occur in the area, the low
frequency in which they have been historically sighted in relation to other
marine mammal species indicates that the area is of low importance to their
wider populations. It is therefore considered unlikely for these species to
occur with regularity in the Humber and Outer Wash MAREA study area.

Threats to Cetaceans
Anthropogenic activities in the North Sea pose threats to the survival of
cetacean species in these waters. Over 10,000 porpoises are reported to
die in British waters as a result of entanglement in fishing gear each year
(Sea Watch Foundation, 2011b). Porpoises and dolphins are a bycatch of
the bottom set gillnet and trawl fisheries in UK waters, and a reduction in
food availability as a result of overfishing is also considered to affect
population stability.
Increasing sea temperatures as a result of climate change has the potential
to reduce habitat availability for species such as the white-beaked dolphin
that prefer colder water. The extent of this effect is currently unknown.

harbour porpoise. Intense low frequency sounds such as those produced by
seismic surveys and long range active sonar are particularly problematic as
they have the potential to interfere with the sonic communication and
navigation strategies of cetacean species.

Figure 5.50 Examples of Grey and Common Seals (from top to bottom)

The noise profiles associated with marine aggregate dredging are discussed
in the section of the MAREA on underwater noise (Chapter 7).

5.4.6

Pinnipeds

Introduction
Two species of seal breed in the UK and are commonly found in UK coastal
waters: the grey seal (Halichoerus grypus) and the common (or harbour)
seal (Phoca vitulina).

Grey Seal
The grey seal population in the UK is of international conservation
importance as it accounts for approximately 45% of the total world
population (Special Committee on Seals (SCOS), 2009). The population
distribution is centred on the northwest of Scotland and the Shetland and
Orkney islands, but there are also important colonies within the Southern
North Sea Marine Natural Area including within the MAREA study area. The
grey seal is an Annex II qualifying feature of the Humber Estuary SAC as
well as being included in a grouped local BAP for Lincolnshire.
Grey seals generally prefer rocky coastlines and remote islands but they will
also use sandy beaches if they are suitable. The main breeding site in the
MAREA study area is on the Lincolnshire Wildlife Trust nature reserve at
Donna Nook, which is used by a colony reported to consist of up to 3,000
individuals at peak times (Wildlife Extra.com, 2011) . Grey seals also use
other sites along the North Norfolk coast however, including Blakeney Point
and the Flamborough Head SAC.
In 2008, 1,318 seal pups are reported to have been born at Donna Nook with
an average annual increase in pup production of over 17% from 2003-2008
for the Donna Nook and East Anglian colonies (SCOS, 2009). Table 5.15
shows data for seal pup counts at seal colonies on the Lincolnshire and
North Norfolk coasts over a ten year period. Seals are also known to haul
out on Horsey beach at East Horsey. This location is beyond the southern
extremity of the Humber and Outer Wash MAREA study area but is included
here as the foraging range of this population has the potential to extend into
the study area as described below and illustrated in Figure 5.54. Each of the
three seal colonies showed an increase in pup production throughout the
period.

Source: Shutterstock

Disturbance by offshore industries and shipping that introduce noise into the
marine environment is also reported as a threat to marine mammals in the
North Sea, particularly for coastal marine mammal species such as the
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Table 5.15 Seal Pup Production at Colonies on the Lincolnshire and North
Norfolk Coasts
Year
Donna Nook
1999
503
2000
618
2001
634
2002
709
2003
792
2004
998
2005
995
2006
1070
2007
1194
2008
1318
Data source: SCOS, 2009

Blakeney Point
No data
No data
No data
50
80
100
175
234
278
433

Figure 5.51 Grey Seal Population Distribution in Great Britain and Ireland

East Horsey
No data
No data
No data
52
68
78
106
133
168
202

The annual breeding season for common seals is June and August.
Females give birth and suckle cubs on intertidal sand and mudflats near to
deep water areas where males wait to mate for the next season
approximately a month after the previous birth. Common seals are highly
mobile and, although they are known to travel considerable distances to
feeding grounds, they are generally resident in one area and do not
seasonally migrate.

Figure 5.52 Common Seal Population Distribution in Great Britain and
Ireland

The UK grey seal population was estimated at 183,000 individuals for
(1)
2009 with the east coast population representing less than 10% of that
number (SCOS, 2009). The North Sea grey seal population is estimated to
be increasing at 6% per year.
The North Sea population remains largely at sea throughout most of the year
and will haul out on exposed offshore sandbanks, but they come to breed on
the Lincolnshire and North Norfolk coasts from October to December.
Pupping occurs around January in the southern North Sea, followed by
moulting in February and March.
The distribution of the grey seal around the British Isles is shown in Figure
5.51.
Grey seals surviving beyond their first year can live for over 20 years for
males and over 30 years for females, breeding from ages 10 and 5
respectively. Their diet consists of sandeels, flatfish (plaice, sole, flounder,
dab), and whitefish (cod, haddock, whiting, ling) and with most prey items
taken from on or near the seabed. Consumption varies according to the fat
content of the prey, with an average consumption estimated at 7 kg of cod or
4 kg of sandeel per seal per day (SCOS, 2009).
The daily foraging range of grey seals in Canada was found to be about
80 km (Bowen and Harrison, 1994). Data are sparse regarding the foraging
behaviours of the Donna Nook and East Anglian populations of grey seals,
but the foraging distances are likely to depend upon the location and
availability of food.

Source: NBN Gateway 2007

Common Seal
The common seal (or harbour seal) is the smaller of the two UK seal species
and is a dominant marine predator. It occurs along all coasts of the UK,
feeding in coastal waters and estuaries and hauling out to breed on sandy
beaches and sandflats. Recent counts of common seals at sites around the
UK reported 24,250 individuals, 13% of which were in English waters
(SCOS, 2009). These data do not account for individuals that were at sea
during the count so it must be taken as an indication of the minimum
population size. The total for the UK may be in the region of 40,000-60,000
individuals according to telemetry and mark-recapture estimates (SCOS,
2009). The distribution of common seals around the British Isles is shown in
Figure 5.52.

(1) Based on m modelled data from annually monitored sites around the UK.
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Source: NBN Gateway 2007

A project undertaken by the SMRU in 2008 involved the telemetric tagging of
common seals that inhabit The Wash. A total of 3,648 days of data were
collected from 24 common seals (13 females and 11 males) that were
captured and tagged in the Wash between October 2003 and March 2005.
The mean tagging time per animal was 152 days. The tagging allowed the
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transits made by individual seals to be mapped, showing the extent of their
ranges offshore and the locations of foraging areas. Animals were found to
repeatedly return to specific foraging areas. With the exception of one animal
that did not go beyond 20 km from its haul-out site, seals were found to
commonly and repeatedly travel to between 75 km and 120 km offshore.
Certain individuals were found to travel up to 220 km offshore in some
cases. The telemetry tracks for the Wash region are shown in Figure 5.53.
An internationally important colony of common seals is found within the
Southern North Sea Marine Natural Area on and around The Wash and the
sandbanks of the north Norfolk coast. The common seal is an Annex II
qualifying feature of The Wash and North Norfolk Coast SAC as well as
being included in a local BAP for Lincolnshire.

Figure 5.53 Telemetry Tracks for Common Seals Captured and Tagged in
The Wash

tagged in The Wash. The area is therefore considered to be important to the
wider UK east coast seal population. In order to illustrate the potential
ranges of individuals that haul-out in and around the MAREA study area,
Figure 5.54 also shows an indicative potential range of 120 km from each of
the five named haul-out sites. This demonstrates that seals have the
potential to occur throughout the MAREA study area, including a likely
presence of individuals that haul-out beyond the limits of the study area.

When not in transit, the tagged seals were found to show a preference for
shallow areas and areas with higher proportion of gravel to sand (SMRU,
2008). However, they tended to avoid the coastal areas with the highest
percentages of gravel (Figure 5.55). This is likely to be due to the availability
of food sources over these substrates. Their diet consists of a range of small
and medium-sized fish species including herring, sprat, sandeel, whitefish,
and flatfish. The report found an extensive overlap between the foraging
areas used by the tagged seals and the locations of oil and gas infrastructure
such as wellheads and pipelines, but due to high densities and accepted
degrees of error in the telemetry data it was not possible to determine
whether seal distributions are influenced by the presence of offshore
infrastructure.

Sign Board at Donna Nook National Nature Reserve showing Illustration of
Seals

Source: ERM

Threats to Seals
An epidemic of the phocine distemper virus killed 52% of the UK population
of common seals in 1988 (mainly in the Wash), and several small outbreaks
have been recorded since including a decline of 22% in the Wash in 2002
(SCOS, 2009). It has been postulated that pollution events may have
resulted in immune system deficiencies in seals, which may be partially to
blame for the scale of the impact.

Source: Sharples et al., 2008
Note: Males are shown in shades of blue whilst females are shown in shades
of red.

Within the MAREA study area, significant numbers haul out at Donna Nook
on the Lincolnshire coast and at Blakeney Point on the north Norfolk coast.
These haul-out locations are all shown on Figure 5.54. This figure also
shows coastal and offshore sandbanks as potential seal areas as they are
known to use them to haul-out when sands are exposed at low tides or to
use the submerged sandbanks as foraging areas.

More recently, an unidentified threat is causing the deaths of increasing
numbers of common and grey seals in UK waters. Up to 40 seal carcasses
have washed up on beaches in north Norfolk and Scotland between 2008
and 2010, all with a severe ‘corkscrew’ injury that starts at the head and
spirals around the body. The injury has been the cause of death and has
possibly been caused by a single blade although the exact cause has not yet
been identified. Similar accounts have been reported on the Atlantic coast
of Canada in the past 10 years, where the cause has been suggested to be
predation by the Greenland shark (Somniosus microcephalus) a deep water
shark (Lucas, 2010). Initial investigations suggest that a plausible cause of
these injuries is from animals being drawn through a ducted (or cowled)
propellers or ducted azimuth thrusters such as those on DP (dynamic
positioning) vessels and other types of ships (Scottish Government, 2010).
The dredging industry will monitor further evidence regarding this issue as it
emerges.

Approaches to the Sandflats at Donna Nook

Source: ERM

The 2008 SMRU tagging study found seals tagged in the outer Thames
Estuary to transit to The Wash and the foraging areas identified for seals
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Figure 5.54 Location of Seal Haul-out Sites and Approximate Potential Ranges of Individuals
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Figure 5.55 Characteristics of Areas Used by Common Seals (Clockwise from left: Depth, Gravel, Mud, Sand
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5.4.7

Summary of the Baseline and Key Sensitivities

Table 5.16 summarises the frequency of occurrence of marine mammal
species recorded in the Cetacean Distribution Atlas and in the Humber and
Outer Wash region as part of the Round 2 offshore windfarm surveys. The
following criteria are used for determining frequency of occurrence.




Common – Sighted annually with a stable population;
Occasional – >2 sightings recorded in the cited data;
Rare – 0 to 2 sightings recorded in the cited data.

Table 5.16 Marine Mammals Recorded within the Humber and Outer Wash
Species
Minke whale
Long-finned pilot whale
Northern bottlenose
whale
Bottlenose dolphin
Atlantic white-sided
dolphin
White-beaked dolphin
Harbour porpoise
Common seal
Grey seal

Frequency of Sightings
Occasional
Rare
Rare

Conservation Status
UK & EU designation
UK & EU designation
UK & EU designation

Rare
Rare

UK & EU designation
UK & EU designation

Rare
Common
Common
Common

UK & EU designation
UK & EU designation
UK designation
UK designation

Common and grey seals are present within the Humber and Outer Wash
MAREA study area in high numbers as there are important breeding colonies
located on the North Norfolk and Lincolnshire coasts. Seal pup production
has been increasing in recent years, which suggests an abundance of food
and an absence of factors such as disturbance and predation that could
decrease fecundity.

A Sandy Beach on the North Lincolnshire Coastline

The baseline data review indicates that for three species, the harbour
porpoise, common seal and grey seal, the Humber and Outer Wash MAREA
study area is of some value or importance for their wider populations. These
three species will therefore be taken forward into the impact assessment
process for the Humber and Outer Wash MAREA.
While other species may be encountered in the study area they occur in
much greater numbers in other marine regions. The numbers recorded in
sightings in the MAREA study area do not indicate it has any significant
value or importance to the wider populations of these other species.

Common Seal Hauling Out on a Shingle Bank on the Norfolk Coast
Source: ABPmer

Example Photograph of a Harbour Porpoise Swimming

Harbour porpoises were recorded by all the Round 2 offshore windfarm
surveys and are considered to be the most frequently occurring cetacean in
the Humber and Outer Wash MAREA study area. They are present
throughout the year and across the study area, but with higher numbers
found in winter and in offshore areas. Sightings of juveniles suggest that the
area is also used for weaning and foraging. Other cetacean species that
have been historically sighted in the region have been infrequently recorded
in recent years.
Source: Shutterstock.com
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5.5

MARINE ORNITHOLOGY

5.5.1

Introduction

This section sets out the baseline conditions with respect to use of the
MAREA study area by birds.
The closest licence area to the coast is approximately 10 km offshore, and
although coastal designated sites have been listed in this section, the
majority of the baseline description concentrates on birds using the offshore
marine habitat around the licence areas, as this is the habitat with the
potential to be most affected by the development of licence areas within the
REA area.

5.5.2

Sources of Information

This baseline section has been compiled using existing sources of data.
The main sources of data include:




The results of aerial bird surveys undertaken over the Greater Wash
Strategic Offshore Wind Farm (OWF) area during 2004/05, 2005/06,
2007/08 and 2010.
JNCC Report 431: An analysis of the numbers and distribution of
seabirds within the British Fishery Limit aimed at identifying areas that
qualify as possible marine SPAs (Kober et al 2010).

Annual aerial surveys were undertaken by Wildfowl and Wetlands Trust
Consulting (WWTC) on behalf of the Department for Energy and Climate
Change (DECC), Business Enterprise and Regulatory Reform (BERR) and
previously Department of Trade and Industry (DTI) of strategic Offshore
Wind Farm (OWF) areas around the coast of the UK from 2004 to 2010.
The survey area for the Greater Wash OWF area stretches from
Flamborough Head in the north to the north east Norfolk coast in the south
and encompasses almost the entire Humber and Outer Wash MAREA study
area with the exception of the far eastern side (see Section 5.5.7 for further
details).

5.5.3

Consultations

In addition to the above sources of information, key statutory and non
statutory organisations were consulted throughout the REA process. The
following organisations provided information and views on the scoping
stages of this regional assessment:




Natural England (NE);
The Joint Nature Conservation Committee (JNCC); and
The Royal Society for the Protection of Birds (RSPB).

A full list of organisations consulted is provided in Appendix B. The RAG
also provided comment on the ornithology sections of this report.

5.5.4

Legislation and Guidance

Natural England (formerly English Nature)’s information on The
Southern North Sea Marine Natural Area (Jones et al 2004).

European Directive on Conservation of Wild Birds (79/409/EEC
(known as the Birds Directive)



Reports of aerial surveys of the Greater Wash Strategic OWF area
undertaken in 2004/05 and 2005/6 (BERR 2007, DTI 2006)



Counts of seabird numbers and breeding success (Mavor et al 2008 &
2005 and Mitchell et al 2004).

The aim of this Directive is to protect birds which are considered rare or
vulnerable within the European Community and all regularly occurring
migratory birds. The Birds Directive is enacted in the UK through the
Wildlife and Countryside Act, 1981 and subsequent amendments and the

An atlas of seabird distribution in north-west European waters (Stone et
al 1995).



RSPB tagging studies for gannets at Bempton Cliffs.



Published papers on seabird distribution in the North Sea.



Relevant information from Cook & Burton 2010. A review of the potential
impacts of marine aggregate extraction on seabirds. Marine
Environment Protection Fund (MEPF) Project 09/P130



Seabird Monitoring Data from http://jncc.defra.gov.uk/page-3201
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Conservation (Natural Habitats &c) Regulations, 1994 as amended.

European Directive on the Conservation of Natural Habitats and Wild
Flora and Fauna (92/43/EEC) (known as the Habitats Directive) as
amended
This Directive, known as the Habitats Directive, is intended to help maintain
biodiversity in the Member States by defining a common framework for the
conservation of wild plants and animals and habitats of Community interest.
The Directive establishes a European ecological network known as Natura
2000. The network comprises Special Areas of Conservation (SAC)
designated by Member States in accordance with the provisions of the
Directive, and Special Protection Areas (SPA) classified pursuant to
Directive 79/409/EEC on the conservation of wild birds.
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The Conservation of Habitats and Species Regulations, 2010 consolidate
the various amendments made to the Conservation (Natural Habitats &c)
Regulations, 1994 in England and Wales since it was brought into power.
The 1994 Regulations transposed Council Directive 92/43/EEC on the
conservation of natural habitats and of wild fauna and flora (EC Habitats
Directive) into national law up to the 12 nautical mile (nm) territorial waters
limit. The Conservation of Habitats and Species Regulations 2010 now
provide for the designation and protection of European sites (SPAs and
SACs), the protection of European protected species, and the adaptation of
planning and other controls for the protection of European Sites.

The Offshore Marine Conservation (Natural Habitats, &c.)
(Amendment) Regulations 2010
The Offshore Marine Conservation (Natural Habitats, &c.) (Amendment)
Regulations 2010 amend the Offshore Marine Conservation (Natural
Habitats &c) Regulations 2007 which transpose Council Directive
92/43/EEC on the conservation of natural habitats and of wild fauna and
flora (EC Habitats Directive) in marine areas where the UK has jurisdiction
beyond its territorial sea – broadly from 12 nm to the 200 nm exclusive
economic zone (EEZ) waters limit. The Regulations provide for the
designation and protection of European sites (SPAs and SACs) and the
protection of European protected species

Wildlife and Countryside Act, 1981 and subsequent amendments





The Conservation of Habitats and Species Regulations, 2010

The Wildlife and Countryside Act (WCA) consolidates and amends existing
national legislation to implement the Convention on the Conservation of
European Wildlife and Natural Habitats (Berne Convention) and Council
Directive 79/409/EEC on the Conservation of Wild Birds (Birds Directive) in
Great Britain. It is complimented by the Wildlife and Countryside (Service of
Notices) Act 1985, which relates to notices served under the 1981 Act, and
the Conservation (Natural Habitats, &c.) Regulations 1994 (as amended),
which implement Council Directive 92/43/EEC on the conservation of natural
habitats and of wild fauna and flora (EC Habitats Directive).
The Act makes it an offence (with exception to species listed in Schedule 2)
to intentionally kill, injure, or take any wild bird or their eggs or nests.
Special penalties are available for offences related to birds listed on
Schedule 1, for which there are additional offences of disturbing these birds
at their nests, or their dependent young. The Secretary of State may also
designate Areas of Special Protection (subject to exceptions) to provide
further protection to birds.
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Birds of Conservation Concern
Key UK bird conservation organisations have compiled a series of reviews
of the conservation status of all British bird species entitled Birds of
Conservation Concern 1 (RSPB, 1996), 2 (Gregory et al, 2002) and 3 (Eaton
et al, 2009). The reviews categorise species as being on the red, amber or
green lists of decreasing concern depending on the population status and
trends of each species measured against a number of criteria. The most
recent review of species was undertaken in 2009. For each species
considered in this baseline chapter, its status on the list of conservation
concern is stated in the relevant section; these categories and their
requirements (Eaton et al, 2009) are listed below.
Species included on the red list of conservation concern must meet one of
these criteria:






Global conservation status;
Historical decline;
Breeding population decline;
Non-breeding population decline; and
Breeding range decline.

Species included on the amber list of conservation concern must meet one
of these criteria:









European conservation status;
Historical decline;
Breeding population decline;
Non-breeding population decline;
Breeding range decline;
Rarity;
Localisation; and
International importance.

Species included on the green list of conservation concern must meet one of
these criteria:



Regularly occurring species not on the Red or Amber lists;
Species that are recovering from historical decline.

5.5.5

General Ecological Context

The waters of the southern North Sea around the east coast of England
support nationally and internationally important populations of seabirds.
According to Jones et al (2004), there are 33 regularly occurring species
within the Southern North Sea Natural Area which stretches from
Flamborough Head in East Yorkshire down to Dover in Kent and covers the
entire Humber and Outer Wash MAREA area.
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Over winter the inshore areas around the MAREA area support large
numbers of waders and waterfowl, especially on the large intertidal sand
and mud flats of the Humber Estuary and The Wash. The further offshore
areas support large numbers of gulls and auks, as well as fulmars and
gannets and low numbers of divers and seaduck.
During the summer, the varieties of coastal habitats present around the
MAREA area support a range of seabird species. Cliffs at Bempton support
gannets, fulmars, kittiwakes and auks, and low lying coastal lagoons,
saltmarsh and sand dunes, especially along the north Norfolk coast, support
breeding gull and tern colonies.
The range of offshore habitats, including shallow sandbanks and nutrient
rich upwellings known as the Flamborough Front offshore from
Flamborough Head, provide rich feeding opportunities for foraging seabirds.

5.5.6

Table 5.17 Designated Sites with Seabird Interest Features
Special
Protection
Area
(SPA)
Flamborough
Head and
Bempton
Cliffs
Humber
Estuary

Designation

Bird Qualifying Interest Features

Other constituent
Sites

SPA and
SSSI

Breeding kittiwake and a breeding
assemblage of puffin, razorbill,
guillemot herring gull and gannet.

Flamborough Head
SSSI

SPA,
Ramsar
Site and
SSSI

Breeding little tern and marsh
harrier, wintering bar-tailed godwit,
bittern, golden plover, hen harrier,
dunlin, knot, redshank, shelduck
and passage redshank and
sanderling and a wintering
assemblage of over 20,000 birds.

Humber Estuary
SSSI
SaltfleetbyTheddlethorpe
Dunes SSSI
Humber Estuary
Ramsar Site
Spurn NNR
Donna Nook NNR
SaltfleetbyTheddlethorpe
Dunes NNR
Gibraltar Point SSSI
Gibraltar Point
Ramsar Site
Gibraltar Point NNR
The Wash SSSI
The Wash Ramsar
Site
The Wash NNR

Designated Sites

Introduction
The coastline which runs along the western edge of the study area supports
a number of regionally, nationally and internationally designated sites.
These sites are covered in more detail in Section 5.6, while this section
concentrates on SPAs.

Special Protection Areas (SPAs)
There are a number of SPAs along the coast of the study area. The coastal
SPAs support a range of estuarine, lagoon, saltmarsh and sand dune
habitat which in turn support large numbers of wintering waders and wildfowl
species. A number of the SPAs also support internationally important
breeding populations of a number of species including little and common
terns. Table 5.17 shows the coastal SPAs within the vicinity of the study
area, and Figure 5.72 shows their location relative to the study area.
Work is ongoing by the JNCC (JNCC, 2011a) to identify further marine
SPAs for breeding terns, offshore aggregations of seabirds and inshore
aggregations of non-breeding waterbirds. Much of the MAREA study area is
within some of the marine areas designated as ‘Areas of Search’ currently
under investigation (JNCC, 2010a). No additional sites have been identified
to date.

Sites of Special Scientific Interest (SSSIs)
The majority of the coastal SSSIs around the MAREA area which have been
designated for bird interest are included within SPAs. The exception is
Hunstanton Cliffs SSSI which lies adjacent to The Wash SSSI and SPA and
supports a nationally important colony of northern fulmar.
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Gibraltar
Point

SPA,
Ramsar
Site, SSSI
and NNR
The Wash SPA,
Ramsar
Site and
SSSI

North
Norfolk
Coast

SPA,
Ramsar
Site and
SSSI

Breeding little tern and wintering
bar-tailed godwit, grey plover and
knot.
Breeding common tern, little tern
and marsh harrier, wintering
avocet, bar-tailed godwit, golden
plover, whooper swan, black-tailed
godwit, curlew, dark-bellied Brent
goose, dunlin, grey plover, knot,
oystercatcher, pink-footed goose,
pintail, redshank, shelduck,
turnstone, and ringed plover and
sanderling and a wintering
assemblage of over 20,000 birds.
Breeding common tern, little tern,
Sandwich tern, roseate tern,
avocet, bittern, marsh harrier and
Mediterranean gull, redshank,
ringed plover wintering avocet, bartailed godwit, bittern, golden plover,
hen harrier, ruff, dark bellied Brent
goose, knot, pink-footed goose,
pintail, redshank, wigeon and an
assemblage containing common
scoter, velvet scoter and
cormorant.

North Norfolk Coast
SSSI
North Norfolk
Ramsar Site
Holkam NNR
Holm Dunes NNR
Blakeney NNR
Skolt Head Island
NNR

(Source: JNCC Website 2011, Natural England Website 2011, Yorkshire
Wildlife Trust 2011)

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

National Nature Reserves (NNRs)

Figure 5.56 Greater Wash Strategic OWF Area Aerial Survey Blocks

All of the NNRs which support bird interest along the coast around the REA
are also covered by SPAs and are covered in Table 5.17.

5.5.7

Aerial Survey Results

Introduction
The most comprehensive ornithological surveys of the study area have been
undertaken by WWTC on behalf of the DTI/BERR/DECC. The surveys were
undertaken over an area called the Greater Wash Strategic Offshore Wind
Farm (OWF) Area consisting of a number of offshore and coastal survey
blocks which stretch from Flamborough Head in the north to the north east
Norfolk coast in the south. The survey blocks cover the majority of the study
area although not all blocks have been surveyed at all times of the year, or
the same number of times. The aerial surveys are undertaken during seven
periods throughout the year, outlined in Table 5.18. Periods 1-4 correspond
to winter, and Periods 5-7 correspond to summer. The position of the
survey blocks in relation to the MAREA study area is shown in Figure 5.56.

Table 5.18 Greater Wash Strategic OWF Area Aerial Survey Periods
Survey Period
1
2
3
4
5
6
7

Description
Early winter
Mid winter (1)
Mid winter (2)
Late winter
Breeding: incubation
Breeding: chick rearing
Post fledging/moult

Dates
17 Oct - 20 Nov
21 Nov - 31 Dec
1 Jan - 12 Feb
13 Feb - 12 Mar
8 May - 4 Jun
5 Jun - 9 Jul
10 Jul - 20 Aug

The coverage of the surveys undertaken between 2004 and 2008, and in
2010, has varied depending on a number of factors including target species
and weather conditions. Where sufficient observations have been recorded,
WWTC has produced relative density maps from the survey data for species
encountered and it is these data that have been used to provide the majority
of the baseline information. Figure 5.57 illustrates the survey coverage for
summer and winter.
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Figure 5.57 Bird Survey Effort in Summer and Winter
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Bird species’ distributions are expressed as relative densities in 2km x 2km
squares. These squares are arranged in a grid covering the survey blocks
which overlap with the Humber and Outer Wash MAREA study area.
The average relative density for each bird species, for each time period and
for each grid square was calculated by ERM during the baseline study for
this assessment. This was undertaken by adding the distribution for each
year for each time period and dividing by the number of years in which the
bird species was recorded; for example:
[period 1 (p1) for 2004/05] + [p1 for 2005/06] + [p1 for 2007] + [p1 for 2010]
4
Whilst the bird species’ distribution grids for 2004/05, 2005/06 and 2010
were spatially coincident, the grid cells for 2007 were offset by 1km in the
north-south direction. When undertaking the analysis, the grid for 2007 was
shifted by 1km south to ensure consistency with the data from the other
years. No large inter year variability was present in data used although
some inter year variability is lost using this method. However, it does still
present the relative importance of each grid square over the total duration of
the surveys, and also provides better overall coverage for the study area in a
single figure. This method allows data to take account of different surveying
effort in each survey area.
The relevant species group distributions from each survey period are shown
in Figures 5.58 to 5.69 and the findings from these surveys form the bulk of
the baseline information. Where species are only present within the study
area during one season (winter including Survey Periods 1-4 or summer
including Survey Periods 5-7), or where records of that species group are
low, a single distribution for each season has been produced.
Due to the nature of the aerial survey, it is not always possible to distinguish
individual birds down to species level and so records are often only provided
down to genus or species group level. For this baseline section, most of
these categories have been used, and the survey findings are grouped into
the following categories:








divers;
gannets;
scoters;
gulls;
kittiwakes;
terns; and
auks.

The results for each of these categories have been plotted where available.
It is believed that this Greater Wash aerial survey data provides the most up
to date and complete survey of the distribution of seabirds across the study
area, however where it has been felt that there are not sufficient data on any
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particular species or species group, information from other sources has been
used to supplement the survey results, including the JNCC’s analysis of the
numbers and distribution of seabirds within the British Fishery Limit aimed at
identifying areas that qualify as possible marine SPAs. Where information
exists on the presence or distribution of individual species within the study
area this has been included.
The results of the surveys are presented for the summer (Survey Periods 57) and winter (Survey Periods 1-4) due to the timings of the surveys
undertaken. In reality individual species do not have such set seasons and
in addition many migratory species have additional periods of passage
movement in the spring and autumn. Where this additional behaviour is
relevant it is discussed in the species group accounts below.

beyond 200 km but the majority of activity within 100 km (RSPB, 2011b) (see
Figure 5.59 below). The results show that relatively little gannet foraging
activity takes place within the south of the study area, with the main areas of
activity within 50 km of Bempton Cliffs and out to 100 km to the east and
northeast. The results of the tagging study are slightly at odds with the
results of the Netgain/RSPB work on foraging distribution which states a
mean foraging distance for northern gannet at 140 km (Netgain/RSPB,
2011). Gannets are listed on the Amber List of Species of Conservation
Concern.

Photographs of Gannets (Morus bassanus) in Flight and Nesting (top to
bottom)

For further details on the methodology and coverage of the surveys please
see DTI (2006) and BERR (2007).
As stated above, the baseline focuses on those species that have been
shown to be most likely to be affected by the development of marine
aggregate dredging licences within the Humber MAREA area, and these are
species that fall into the groups of seabirds and seaducks (Cook and Burton
2010).

5.5.8

Summer Surveys

Gannets
The only mainland breeding colony of northern gannet ( Morus bassanus) in
England is situated at Bempton Cliffs at Flamborough Head in East
Yorkshire, which supports approximately 7,859 breeding gannets (JNCC,
2011c). The UK breeding population of gannets is estimated at
approximately 219,000 breeding pairs (JNCC, 2011). Gannets may forage
over a wide range away from breeding sites and immature birds which are
not breeding will forage more widely still.
The summer Greater Wash OWF aerial survey results for gannets only cover
the north of the study area because only this area was targeted during the
survey due to its importance for gannets. They show high densities (>5
2
birds/km ) around Flamborough Head, with densities and distribution
declining to the south (Figure 5.58). During the 2004/05 aerial survey a high
count of 147 gannets was recorded within the Greater Wash Strategic OWF
area during the summer period. Although this represents <0.1 % of the
breeding population of Bempton Cliffs this count does not represent the
entire MAREA study area. However due to its proximity to the colony, the
study area undoubtedly supports important foraging habitat for gannets.
Studies undertaken at the Bass Rock gannet colony in Scotland showed that
the majority of adult gannets foraged over 100 km from the colony
(Camphuysen 2011). Tagging studies currently being undertaken by the
RSPB at Bempton show a similar pattern, with tagged birds foraging out to
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Source: Shutterstock.com
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Figure 5.59 Foraging distribution from 2010 RSPB Bempton Gannet
Tracking Study

Figure 5.58 Gannet Distribution from Greater Wash Strategic OWF Area Aerial Survey – Summer

(Source: RSPB: 2010)
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Gulls

Figure 5.60 Gull Distribution from Greater Wash Strategic OWF Area Aerial Survey – Summer

Five Larus (gull) species are known to breed in the study area: black-headed
gull (Chroicocephalus ridibundus), common gull (Larus canus),
Mediterranean gull (Larus melanocephalus), herring gull (Larus argentatus)
and lesser black-backed gull (Larus fuscus). In addition to the Larus gulls,
black-legged kittiwakes (Rissa tridactyla) also nest just to the north of the
area. Great black-backed gulls (Larus marinus) do not breed within the
study area although have been recorded in low numbers by the aerial
surveys in the study area. Summer distribution of Larus gull species in the
study area is shown in Figure 5.60, and summer kittiwake distribution is
shown in Figure 5.61.
Use of the study area by Larus gulls over the breeding season is relatively
low compared to the winter season (see Section 5.5.9). The highest
2)
densities (>5 birds per km are concentrated along the Norfolk Coast where
breeding colonies for a number of species are present (see below). Gull
activity offshore is limited although the highest densities are recorded during
2
the incubation period (Period 5), when high density (>5birds/km )
concentrations of presumably foraging gulls were recorded approximately
50 km north of the Norfolk Coast.
Although the results of the Greater Wash OWF aerial surveys do not identify
gulls to species level, it is possible to use other data sources to infer the
most likely species present. Black-headed, lesser black-backed and herring
gull are all common and widespread breeders at coastal sites in the study
area and records of these species are likely to make up the majority of the
records.
The main herring gull colonies in the study area are located at Flamborough
Head and in The Wash with smaller colonies located on the north Norfolk
coast. There is a large lesser black-backed gull colony in The Wash and
four small colonies along the north Norfolk coast. There are a number of
large black-headed gull colonies along the north Norfolk coast. Although the
UK Mediterranean gull population is increasing steadily, the number of
breeding pairs present on the coast around the study area is estimated to be
less than 20 even taking into account population growth since the last all
country counts in 2006 (Mayor et al, 2008). Common gull breeding sites
around the study area are limited to two small colonies on the north Norfolk
coast (Mitchell et al, 2004).
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Published counts from the aerial surveys undertaken from 2004-2006 across
the Greater Wash OWF area are available and during these surveys the
highest numbers of any gull species recorded during any one survey across
the area was 802 black-headed gulls recorded during Mid-winter (Period 3)
in 2005. Relatively high numbers of unidentified gulls were recorded on a
number of survey periods, with 6,713 the highest number recorded during
any one survey period. Current UK breeding population estimates for blackheaded gull are approximately 138,000, herring gull approximately 139,000
and lesser black-backed gull approximately 112,000 (RSPB, 2011).
Therefore although not all of the gulls recorded during surveys have been
identified to species level, it is possible that the numbers recorded during the
surveys represent nationally significant numbers of individual species.

Figure 5.61 Kittiwake Distribution from Greater Wash Strategic OWF area Aerial Survey – Summer

Figure 5.61 shows high levels of activity close to the large kittiwake breeding
colony at Bempton Cliffs within the north of the study area. Average
2
abundances of over 5 birds per km are widespread up to around 70 km from
Flamborough Head. This greatly exceeds published mean foraging
distances for this species during breeding, estimated at 25.45 km (Bird Life
International, 2011a) suggesting that the birds recorded comprise both
breeding and non breeding or post breeding birds. Lower numbers of birds
forage in the south of the study area further from the breeding colonies at
Flamborough Head, although there are areas of elevated abundance in the
centre of the study area, which are likely to be linked to areas of higher
quality foraging habitat.
Herring gull is on the UK Red List of Species of Conservation Concern and
great black-backed, lesser black-backed, black-headed, common,
Mediterranean gull and kittiwake are all on the Amber List of Species of
Conservation Concern.

Photograph of Herring Gull (Larus argentatus) in Flight

Source: Shutterstock.com
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Terns
Four of the five species of tern which commonly breed in the UK have
colonies present along the coast within the study area. Sandwich tern is
known to breed at two internationally important colonies within the North
Norfolk Coast SPA. Common terns are the most abundant tern present in
the area and occupy around six colonies along the coastline, although two of
these are well inland on the inner Humber Estuary. Arctic terns generally
have a much more northerly distribution than other terns in the UK and are
only present at two small colonies within the North Norfolk Coast SPA and
are consequently relatively rare within the study area. In comparison, little
terns have a much more south eastern distribution in the UK and are
believed to have approximately 10 breeding sites around the coast within the
study area (Mitchell et al, 2004). Roseate tern is the rarest breeding tern in
Britain and although it has bred on the north Norfolk coast in the past, no
successful breeding attempts have been made since at least 1995 (English
Nature and Environment Agency, 2003).

Whilst rearing chicks, tern species will often forage close to their colony
sites. Published data on the foraging distances of different species was
taken from BirdLife International species accounts (BirdLife International,
2011a). The mean and mean maximum foraging ranges for little tern,
common tern, Arctic tern and Sandwich tern are shown in Table 5.19.

All species of tern are listed on Annex 1 of the Birds Directive and Schedule
1 of the Wildlife and Countryside Act. Sandwich, common, little and arctic
tern are all on the Amber list of Species of Conservation Concern.

Little Tern (Sterula albifrons)

Table 5.19 Foraging Distances of Tern Species in the NetGain Area
Species

Mean Foraging Distance Mean Maximum Foraging
from breeding colony
Distance from breeding colony
(km)
(km)
Little tern
4.14
6.94
Common tern 8.67
33.81
Arctic tern
11.75
12.24
Sandwich
14.7
42.3
tern
(Source: http://seabird.wikispaces.com/Laridae)

Common Tern (Sterna hirundo) in Flight
When not breeding, terns forage over a much wider area, and may travel
further out to sea or along coastlines to exploit good sources of food.
Figure 5.62 shows the average relative density of all tern species recorded
during the Greater Wash OWF aerial surveys of the Humber OWF strategic
area undertaken during summers from 2004 - 2010.
The highest densities of terns were recorded close to the large common tern,
little tern and Sandwich tern colonies on the north Norfolk coast and
Gibraltar Point. As might be predicted, concentrations of birds decrease with
distance from the breeding colonies, and also avoid areas of deeper water,
for example the main channel leading into The Wash.

Source:Shutterstock.com

Sandwich Tern (Sterna sandvicensis)

More diffuse records of terns were recorded further away from colonies,
which reflect the lower abundance of foraging birds at this distance from
nests during breeding, but may also include birds dispersing from colonies
towards the end of the breeding season. The records which are more distant
from the shore are likely to be common and Sandwich terns, with records of
little terns likely to be confined to approximately 7 km from the coast,
although the distribution data from the survey only identified birds down to a
generic tern group rather than to species.

Source: Shutterstock.com

All species of tern locate their prey by sight and feed by plunge diving. Little
tern feed on small fish and invertebrates, whilst common, arctic and
(1)

Sandwich tern all feed on clupeids and sandeels, with common tern taking
a wider variety of prey species than other terns, including crustaceans.

(1) Clupeids are fish of the herring and mackerel family.
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The highest count of common/Arctic terns recorded during the 2005/06
survey was 118 birds and the high count of Sandwich terns was 209 birds.
The Britain and Ireland population of common tern was estimated at 12,372
breeding pairs and the UK Sandwich tern population is estimated at over
14,000 (JNCC, 2008). The total breeding population of common tern in east
England was 963 pairs (based on 1 pair per apparently occupied nest (AON)
(Mitchell et al, 2008). In a UK perspective, the numbers of terns recorded
represent a small proportion of the total breeding population, but a significant
(>1%) portion of the regional population.
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Figure 5.62 Tern Distribution from Greater Wash Strategic OWF Area Aerial Survey - Summer

ENVIRONMENTAL RESOURCES MANAGEMENT

5-162

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Figure 5.63 Auk Distribution from Greater Wash Strategic OWF Area Aerial Survey - Summer
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Auks

Other Species

Auks are primarily marine birds which only come to shore to breed at
colonies on islands or on steep cliffs. The only breeding colonies of auks
present within the study area occur at Flamborough Head and Bempton
Cliffs in the north of the study area. Three species of auks are known to
breed at Flamborough Head, Atlantic puffin, common guillemots and
razorbills. When at sea, auks hunt small fish and crustaceans by diving from
the surface.

Modelling of seabird distributions using European Seabird at Sea (ESAS)
data undertaken by the JNCC in 2010 shows that the study area may be
locally important for pomarine skua (Stercorarius pomarinus) on passage
from March to June and August to November and Arctic skua ( Sterocorarius
parasiticus) during the summer from May to August and on autumn passage
from September to November (Kober et al, 2010). There are no breeding
colonies for either species close to the study area so the observations made
over the summer are likely to be from post breeding or non breeding birds.

Published data on the foraging distances of auks from their colonies were
used to calculate the mean and mean maximum foraging ranges for Atlantic
puffin, common guillemot and razorbill shown in Table 5.20 (Bird Life
International, 2011c).

Table 5.20 Foraging Distances of Auk Species in NetGain Area
Species

Mean Foraging
Distance from
breeding colony (km)
30.35
24.49

Mean Maximum Foraging
Distance from breeding
colony (km)
62.2
60.61

Atlantic Puffin
Common
Guillemot
Razorbill
10.27
31
(Source: http://seabird.wikispaces.com/Alcidae (accessed 12/12/2011)

The Greater Wash OWF aerial surveys undertaken over the study area have
recorded sightings of common guillemots, razorbills and unidentified auk
species which may be common guillemot, razorbill or Atlantic puffin.
Although the summer surveys do not cover the whole survey area, the
results appears to show a predictable distribution of birds through the
season (Figure 5.63). During incubation (Period 5) the majority of birds are
observed close to breeding colonies at Flamborough Head and Bempton
Cliffs. During chick rearing birds are recorded further away from the colonies
as birds travel further to forage for chicks, and during the post fledging/moult
period birds disperse away from the breeding colonies and are present over
a wider area in greater densities.
All three auk species recorded during the aerial surveys are on the Amber
List of Species of Conservation Concern.
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A high count of 372 divers was recorded during the late winter period during
the 2005/06 surveys in the Greater Wash. This represents around 1.8% of
the wintering population of all diver species in the UK, predicted to be
approximately 20,200 (RSPB Website 2011a, Natural England, 2010). All
diver species undergo seasonal moults when they become flightless and are
restricted to loafing and feeding at sea (Stone et al, 1995). For red-throated
diver this moult occurs during the autumn and may not be recorded during
the early winter survey (Period 1), although no specific moulting areas have
been identified within the study area.
All diver species are on the Amber List of Species of Conservation Concern.

5.5.9

Winter Surveys

Red Throated Diver (Gavia stellata)

Divers
Divers are large fish-eating birds which breed onshore on sheltered lochs but
overwinter offshore, mostly in sheltered coastal waters. Aerial surveys of
inshore waters have demonstrated that certain coastal areas are particularly
important for wintering divers, most notably the Outer Thames Estuary and
the south and east of Liverpool Bay, both of which have been designated as
SPAs for red-throated diver. The Greater Wash also supports wintering
divers, although not in internationally important numbers.
Aerial surveys of the Greater Wash OWF area recorded sightings of all diver
species, although the vast majority of these are likely to be red-throated
divers, due to the more northern distribution of great northern and blackthroated diver. Figure 5.64 shows the averaged diver distribution in the study
area from the aerial survey data.
The figure shows that the majority of divers are found in a narrow band from
Flamborough Head down to the north Norfolk coast, with relatively few birds
recorded more than 25 km offshore. The highest concentrations were
recorded in the early and late winter with the largest area of distribution in
the Wash and off the north Norfolk coast and south Lincolnshire coast.

Source: Shutterstock.com

Diver distribution during winter is largely determined by available food
resources which, based on studies of red-throated diver diet in the Thames
Estuary, are thought to constitute mainly herring and sprat, although in
addition sand gobies, whiting and flatfish such as flounder and dab may also
be important (Cork Ecology, 2004). Red-throated divers are thought to dive
to between 2-9 m during pursuit dives, and in the Thames Estuary have
been most often associated with relatively shallow water depths (Cork
Ecology, 2004).
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Figure 5.64 Divers Distribution from Greater Wash Strategic OWF Area Aerial Survey - Winter
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Gannets

Figure 5.65 Gannet Distribution from Greater Wash Strategic OWF Area Aerial Survey - Winter

During winter, gannets disperse away from breeding colonies to forage
further out from the coast. The distribution shown in Figure 5.65 reflects this
pattern of behaviour with lower gannet densities around Flamborough Head
and low densities of gannets recorded from further south across the study
area and off the Norfolk Coast. The highest concentrations were still
recorded close to Flamborough Head, possibly reflecting the tendency of
breeding gannets to return to nesting sites early in the spring. The highest
number of gannets recorded during the aerial surveys for a single winter
period for which the results have been published was 199 recorded during
early winter (Period 1) in 2005/06. This represents approximately 0.09% of
the UK breeding population (as no winter population estimate is known)
based on 218,546 nests (RSPB 2009). However the actual UK population is
larger, with gannets only reaching maturity after 5 years (BTO web 2008)
and therefore the percentage of the overall population recorded is actually
lower still.

Scoter
During the winter many duck species which breed in coastal or inshore areas
disperse to estuarine or coastal areas to winter. The Greater Wash area
supports relatively high numbers of seaduck over winter, the majority of
which are common scoter (Melanitta nigra) and common eider (Somateria
mollissima) (although low numbers of red-breasted merganser were also
present) although numbers are low relative to other areas of the UK, such as
Liverpool Bay or the west coast of Scotland. The aerial survey data show
that the majority of birds across all years are found in high densities in a
small number of locations in The Wash and off the north Norfolk coast and
south Lincolnshire coast (see Figure 5.66). This is likely to reflect the
behaviour of this species, which is known to aggregate into large flocks close
to shore to feed on shellfish beds in shallow (<20 m deep) water.
The Greater Wash OWF aerial surveys during 2004/05 recorded a high
count of 3,217 common scoters during mid winter, predominantly in dense
flocks in small areas offshore of the north Norfolk coast. The north western
European bio-geographic wintering population of common scoter is thought
to be approximately 1.6 million, meaning that the high count from the Greater
Wash OWF Strategic Area in 2004/05 represents approximately 0.2% of the
wintering population (JNCC, 2011).
Common scoter is on the Red List of Species of Conservation Concern,
although this is because of its decreasing UK breeding population rather
than its wintering population.
In addition to the common scoter, a high count of 2,358 common eider was
recorded during the 2005/06 surveys, as well as 572 un-speciated duck
observations. The majority of these observations are likely to have been
recorded within the Wash or close to the coast.
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Gulls

Figure 5.66 Scoter Distribution from Greater Wash Strategic OWF Area Aerial Survey - Winter

Gull species (excluding kittiwake) recorded during the winter Greater Wash
OWF aerial surveys of the Greater Wash OWF strategic area are shown in
Figure 5.67. As well as the six gull species discussed in Section 5.5.8 during
the summer surveys, little gull were also recorded during the winter surveys.
Records of gulls are widespread across the study area, with the highest
concentrations recorded within the Wash and areas offshore of the
Lincolnshire and East Riding of Yorkshire coast.
st

The early winter and 1 midwinter counts recorded the most widespread
distribution of gulls across the study area. High densities of gulls were most
2
widespread in early winter with densities of >5 birds/km recorded
extensively from The Wash, the mouth of the Humber and widely across the
centre of the study area. During the second mid winter and late winter
periods, gulls are concentrated closer to the coast, with the main
concentrations in The Wash, the Humber and around Flamborough Head.
This change in distribution may be related to changing weather conditions or
changes to the abundance or distribution in food resources as the winter
progresses.
Table 5.21 shows averaged counts over the two winter surveys of gulls in the
Greater Wash OWF Strategic Area, compared to bio-geographic or UK
population estimates. Total numbers of most wintering gulls recorded are
still relatively low compared to the population estimates.

Table 5.21 Averaged winter gull counts from 2004/05 and 2005/06 aerial
surveys of the Greater Wash OWF Strategic Area
Survey Period
Species
little gull
black-headed
gull
common gull
lesser blackbacked gull
herring gull
great blackbacked gull
kittiwake
grey gull spp.
black-backed
gull spp.
large gull sp.
small gull sp.
gull sp.

UK or Biogeographic
Population
24,000
1,697,797

Maximum
% of UK
population
recorded
1.15

1
276

2
64

3
8

4
1.5

62
28.5

111
87.5

474.5
171.5

195.5
163

7
140

28
88

9
259

5
243

54
253
240

70
206
328

50
72
864

9
54
348

379,892
-

0.16
0.02
-

60
77.5
265
1235

88.5
28.5
95
492.5

50.5
19
146
3574

16
61
44
1662.5

-

-

430,927
60,830
378,748
43,156

0.01
0.04
0.01
0.02

Source: BERR 2007, DTI 2006, population estimates from Birdlife International 2004
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Figure 5.67 Gull Distribution from Greater Wash Strategic OWF area Aerial Survey - Winter

Using just the numbers of gulls identified to species level, most gull species
are present in the study area in relatively low numbers. These figures do not
take into account, however, those gull records which could not be identified
to species level. The number of little gulls recorded represent a significant
(>1%) proportion of the lowest estimate of the European wintering
population.
Kittiwake distribution over the combined winter period is presented in Figure
5.68. Outside of the breeding season kittiwakes are largely oceanic,
spending most of their time foraging over the North Atlantic or North Sea.
The winter surveys showed kittiwake distribution over more of the study area
than during the summer, with higher densities recorded in the south of the
area closer to the north Norfolk coast and in The Wash. Densities close to
the breeding colonies at Flamborough Head are much lower during winter as
birds disperse to forage further away.

Auks
Auks congregate offshore during winter where they feed on small fish such
as sand eels and clupeids. The most widespread distribution and largest
areas of high density are seen in the early winter period, with extensive
observations across the south and west of the study area (see Figure 5.69).
During the rest of the winter periods, the distribution is still widespread but at
lower densities. During the second half of the winter higher concentrations
are observed closer to Flamborough Head, potentially representing birds
either visiting the colony during the winter or beginning to return to nesting
sites.
Although relatively high numbers have been recorded during the winter in
the Greater Wash area, in a UK context the numbers are low. During the
2004/5 and 2005/6 surveys the highest count was 3,745 guillemots, puffins
and razorbills combined (BERR, 2007, DTI, 2006), with the majority likely to
be guillemots as they are the most common auks species in the UK and
most abundant breeding auks species at Bempton Cliffs. The estimated total
UK breeding population of these three species is c. 4 million birds (RSPB,
2011) with wintering numbers likely to be greater still as the breeding counts
do not include juvenile birds and non-breeders, suggesting that the numbers
recorded are not significant in a national context, representing approximately
0.09% of the combined UK breeding total for auks.
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Figure 5.68 Kittiwake Distribution from Greater Wash Strategic OWF Area Aerial Survey - Winter
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Other Species

Figure 5.69 Auk Distribution from Greater Wash Strategic OWF Area Aerial Survey - Winter

Fulmars have been regularly recorded in low numbers during the Greater
Wash OWF aerial surveys, with a high count of 80 birds recorded during the
late winter (Period 4) during the 2005/06 survey across the whole survey
area. However this number of birds is not considered to be significant in the
context of the UK wintering population which currently stands at
approximately 1.6-1.8 million birds (RSPB, 2011). Low numbers of
cormorants and shags have also been regularly recorded across the survey
area.

5.5.10

Summary of Baseline and Key Sensitivities

During the breeding season the study area is an important foraging area for
a range of seabird species which breed in internationally important numbers
at colonies around the study area, most notably at Bempton Cliffs and
Flamborough Head and along the north Norfolk coast. Birds nesting at
Bempton Cliffs and Flamborough Head, including kittiwakes, gannets and
auks tend to forage across the north of the study area close to the colonies,
ensuring that they regularly provide food to nesting birds or chicks. Species
breeding on the north Norfolk coast, namely gulls and terns, are recorded in
highest densities along this coast and tend to forage across the south of the
study area.
During the winter, the distributions of most species groups are centred on
The Wash and the waters northeast of it as birds disperse from breeding
colonies. These areas also support the highest densities of birds, especially
for gulls, kittiwakes, and divers. In addition auk densities are high close to
Flamborough Head in the second half of the winter.

Aerial Photograph of a Cove at Flamborough Head

Source: Shutterstock

ENVIRONMENTAL RESOURCES MANAGEMENT

5-170

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

5.6

DESIGNATED SITES

5.6.1

Introduction

This section provides an overview of sites in the MAREA study area that
have been designated for protection due to their importance for nature
conservation. Information is provided on sites which have been designated
under national, European and international legislation. Details are given on
sites that are already designated, as well as sites that are proposed for
protection.
The Humber and Outer Wash area includes a relatively high number of
designated sites in comparison to other areas of coastal sea around the UK.
Three Special Area of Conservation (SAC), two SPAs and one candidate
Special Area of Conservation (cSAC) (designated under the EU Habitats
Directive) are located within the MAREA study area. Two further cSACs are
situated approximately 10 km from the study area’s eastern boundary. The
study area also contains a number of sites that are currently being
considered for designation as Marine Conservation Zones (MCZs) under the
UK Marine and Coastal Access Act 2009. In addition to these marine sites,
several terrestrial designated sites are found in the coastal parts of the study
area. These sites include additional SACs and SPAs, as well as Ramsar
Sites, National Nature Reserves (NNRs) and Sites of Special Scientific
Interest (SSSI)).
Species that are protected under national and European legislation, but
which do not form part of the qualifying interest of a designated site, are
covered in individual species topics for benthic communities (Section 5.2),
fish ecology (Section 5.3), marine mammals (Section 5.4) and ornithology
(Section 5.5).

5.6.2

Information Sources



Net Gain (2011) Final Recommendations Submission to Natural
England & JNCC. August 2011.



Natural England and JNCC. 2010. Special Area of Conservation
(SAC): Inner Dowsing, Race Bank and North Ridge. SAC Selection
Assessment. Version 5.0. Available at http://jncc.defra.gov.uk/page4534





JNCC. 2010. Offshore Special Area of Conservation: Norfolk
Sandbanks and Saturn Reef. SAC Selection Assessment. Version 5.0.
Available at http://jncc.defra.gov.uk/page-4534



JNCC. 2010. Offshore Special Area of Conservation: Norfolk
Sandbanks and Saturn Reed. Draft Conservation Objectives and
Advice on Operations. Version 4.0. Available at
http://jncc.defra.gov.uk/page-4534



Natural England. 2000. Wash and North Norfolk Coast European
Marine Site. English Nature’s advice given under Regulation 33(2) of
the Conservation (Natural Habitats &c.) Regulations 1994. Contains
Advice pertaining to the Wash and North Norfolk Coast SAC, The
Wash SPA, the North Norfolk Coast SPA and Gibraltar Point SPA



Natural England. 2000. English Nature’s advice for the Flamborough
Head European marine site given under Regulation 33(2) of the
Conservation (Natural Habitats &c.) Regulations 1994.
Natural England. 2003. The Humber Estuary European Marine Site.
English Nature’s advice given under Regulation 33(2) of the
Conservation (Natural Habitats &c.) Regulations 1994. Contains
Advice pertaining to the Humber Estuary SAC, Humber Flats,
Marshes and Coast SPA and the Humber Flats, Marshes and Coast
Ramsar Site.
Graham, C., Campbell, E., Cavill, J., Gillespie, E. and Williams, R.
2001. JNCC Marine Habitats GIS Version 3: its structure and content.
British Geological Survey Commissioned Report, CR/01/238. UK:
British Geological Survey.



Joint Nature Conservation Committee (JNCC), 1999. The Birds
Directive - selection guidelines for Special Protection Areas. JNCC
Peterborough;



Stroud, D. A., Chambers, D., Cook, S., Buxton, N., Fraser, B.,
Clement, P., Lewis, I., McLean, I., Baker, H., Whitehead, S. 2001.
The UK SPA network: its scope and content. Volumes 1 - 3. JNNC,
Peterborough, UK.





MALSF (2010) The Humber Regional Characterisation Report.





Net Gain (2011) Progress Report for the 3 Iteration Submission to
the Science Advisory Panel February 2011.
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European Marine Sites

Overview
The European designations of sites for nature conservation importance
comprise Special Protection Areas (SPAs) under the Birds Directive, and
Special Areas of Conservation (SACs) under the Habitats Directive (see
Section 5.1 for a more detailed description of the relevant legislation).
Where these sites occur in the marine environment they are referred to as
European Marine Sites.
Within English inshore waters (0 -12 nm), Natural England is responsible for
identifying and proposing draft SACs and possible SPAs for designation.
Once a draft SAC has been identified and undergone consultation within the
UK, it is submitted for approval to the UK government. Once signed off by
the UK government, the site becomes a candidate SAC (cSAC) and is
submitted to the EC for approval and after being approved by the EC, the
site has full SAC status. Possible SPAs are also subject to public
consultation and after being approved by the UK Government following
consultation they are classified as SPAs and notified to the European
Commission. In UK territorial waters outside of 12 nm, JNCC is responsible
for identifying SACs and SPAs. Under The Conservation of Habitats and
Species Regulations 2010 and The Offshore Marine Conservation (Natural
Habitats, &c.) Regulations 2007 (as amended) all candidate SACs are
considered to be European Sites and treated as though already fully
designated for the purposes of environmental impact assessment.

Special Areas of Conservation



The following information sources were used to inform this baseline section:

rd

Natural England and JNCC. 2009. Offshore Special Area of
Conservation: Inner Dowsing, Race Bank and North Ridge. Draft
Conservation Objectives and Advice on Operations. Version 2.0.
Available at http://jncc.defra.gov.uk/page-4534

5.6.3

Jackson, A. & Hiscock, K., 2008. Sabellaria spinulosa. Ross worm.
Marine Life Information Network: Biology and Sensitivity Key
Information Sub-programme [on-line]. Plymouth: Marine Biological
Association of the United Kingdom. [cited 22/01/2008]. Available at
http://www.marlin.ac.uk/species/sabellariaspinulosa.htm
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The study area contains three SACs and one cSAC which support
specifically marine habitats (i.e. sandbanks covered by seawater at all times
or reefs), with two further cSACs located around 10 km to the east of the
study area. The cSACs are part of a tranche of 13 sites submitted to the EC
in August 2010 which are expected to be assigned full SAC status in 2011.
The SACs and qualifying interested features (where mapping is available)
are shown in Figure 5.70 and are described in more detail below. There are
several additional European marine sites (SACs and SPAs) with
predominantly estuarine and coastal features, around the coast of the
MAREA study area which are described in more detail in Section 5.6.5.
Details of the qualifying interest features of each of the SACs are shown in
Table 5.22.

The Wash and North Norfolk Coast SAC
The Wash and North Norfolk Coast SAC is a large SAC which covers the
littoral habitats (up to highest astronomical tideline (HAT)) of The Wash and
an area extending out to approximately 12 km from the north Norfolk coast
stretching from the mouth of The Wash along the majority of the North
2
Norfolk Coast. The site is approximately 10,7761 ha (1,078km ) in size.
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It represents the largest embayment in Britain which supports the largest
expanse of intertidal sediment flats in the country; these include extensive
fine sands and drying banks of coarser sand which support a community
characterised by large numbers of polychaetes, bivalves, and crustaceans.
Subtidal sandbanks vary in composition and include coarse sand through to
mixed sediment at the mouth of the embayment. This SAC hosts a wide
range of coastal and marine habitats and species.

Figure 5.70 Marine SACs within the HADA Study Area

Flamborough Head SAC
Flamborough Head SAC is situated on the East Riding of Yorkshire Coast, at
the northern extent of the Humber and Outer Wash MAREA Study Area. It
extends approximately 8.5 km out from the chalk outcrop of Flamborough
2
Head into the North Sea and is approximately 6,312 ha (63.12 km ) in size.
The SAC has been designated because it supports a variety of Annex I
habitats. The site supports one of the most extensive and diverse areas of
subtidal chalk reef habitats in Europe. The SAC also supports over 200
submerged or partially submerged sea caves which are another Annex 1
habitat as well as vegetated sea cliffs which are representative of a further
Annex I Habitat.

Humber Estuary SAC
The Humber Estuary is the largest coastal plain estuary on the east coast of
2
Britain, and the SAC is 36,657.15 ha (366.6 km ) in size. It supports a range
of estuarine habitats from fully marine habitats to saltmarsh habitats. The
estuary supports extensive areas of intertidal mudflats as well as submerged
sandbanks, Salicornia glasswort beds, salt meadows, lagoons and a range
of dune habitats. The Estuary is also an important habitat for a number of
protected species including sea and river lamprey as well as grey seal.

The Inner Dowsing, Race Bank and North Ridge cSAC
The Inner Dowsing, Race Bank and North Ridge cSAC is located off the
south Lincolnshire coast in the vicinity of Skegness, extending eastwards
and north from Burnham Flats on the North Norfolk coast, occupying The
2
Wash Approaches and encompassing an area of 84,514 ha (845 km ). The
area includes a wide range of sandbank types including banks bordering
channels, linear relict banks, sinusoidal banks with distinctive subsidiary
banks, together with associated channels; it also includes biogenic reefs of
the ross worm Sabellaria spinulosa (JNCC, 2011e). The cSAC has been
designated because of the presence of internationally important sandbank
habitats and reef habitats.
Two separate sandbank complexes are present in the SAC. One in the west
of the site comprises Inner Dowsing Overfalls, Inner Dowsing and Scott
Patch whilst a larger complex in the east comprises North Ridge, Dudgeon
Shoal and Race Bank. Three reef features have been identified within the
SAC; Lynn Knock Sabellaria Reefs, Silver Pit South Reef and Docking Shoal
Sabellaria Reef (shown on Figure 9.15).
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The North Norfolk Sandbanks and Saturn Reef cSAC
The North Norfolk Sandbanks and Saturn Reef cSAC contains the most
extensive example of the offshore linear ridge sandbank type in UK waters.
The sandbank area extends from about 40 km off the northeast coast of
Norfolk out to approximately 110 km (JNCC, 2011f). The cSAC site area is
2
approximately 3,600 km . The sandbanks are home to invertebrate
communities typical of sandy sediments, such as polychaetes, crabs and
brittlestars. One particular polychaete, the ross worm ( Sabellaria spinulosa),
is capable of creating biogenic reef structures through consolidating
thousands of fragile sand-tubes to create a solid structure that rises from the
seabed. The Saturn Reef, which was recorded within the cSAC, is one such
a structure, although the site may support other biogenic reefs which would
also qualify as interest features.

The Haisborough, Hammond and Winterton cSAC
The Haisborough, Hammond and Winterton cSAC site lies off the northeast
coast of Norfolk, approximately 7 km from the MAREA study area at its
closest. . The cSAC contains a series of sandbanks which meet the Annex I
habitat description, sandbanks slightly covered by sea water all the time and
2
covers an area of 146,759 ha (1,468 km ). The infaunal and epifaunal
communities found on the crests of the sandbanks within the site are
relatively species-poor as a result of this highly dynamic sediment
environment and the associated impacts of natural disturbance, smothering
and scour. The site is also designated as it supports internationally
important reef habitat, represented by S. spinulosa biogenic reef.
Table 5.22 summarises the qualifying interest features of SACs within the
Humber and Outer Wash MAREA study area.

Table 5.22 Qualifying Interest Features of SACs within the Humber and
Outer Wash MAREA study area
SAC
The Wash and North Norfolk
Coast SAC

Qualifying Interest Feature
Annex 1 Habitat Sandbanks which are
slightly covered by sea water all the time
Annex I Habitat Mudflats and sandflats not
covered by seawater at low tide
Annex I Habitat Large shallow inlets and
bays
Annex I Habitat Reefs
Annex I Habitat Salicornia and other
annuals colonising mud and sand
Annex I Habitat Atlantic salt meadows
(Glauco-Puccinellietalia maritimae)
Annex I Habitat Mediterranean and thermoAtlantic halophilois scrubs (Sarcocornetea
ruticosa)
Annex I Habitat Coastal lagoons
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SAC

Flamborough Head SAC

Humber Estuary SAC

Qualifying Interest Feature
Annex II Species Common seal (Phoca
vitulina)
Annex II Species Otter (Lutra lutra)
Annex I Habitat Reefs
Annex I Vegetated sea cliffs of the Atlantic
and Baltic coasts
Annex 1 Habitat Submerged or partially
submerged sea caves
Annex I Habitat Estuaries
Annex I Habitat Mudlfats and Sandflats not
covered by seawater at low tide
Annex I Habitat Sandbanks which are
slightly covered by sea water all the time
Annex I Habitat Coastal Lagoons
Annex I Habitat Salicornia and other
annuals colonising mud and sand
Annex I Habitat Atlantic salt meadows
(Glauco-Puccinelliatalia maritimae)
Annex I Habitat Embryonic shifting dunes
Annex I Habitat Shifting dunes along the
shoreline with Ammophila arenaria (‘white
dunes’)
Annex I Habitat Fixed dunes with
herbaceous vegetation (‘grey dunes’)
Annex I Habitat Dunes with Hippophae

rhamnoides
Annex II Species Sea lamprey
(Petromyzon marinus)
Annex II Species River lamprey (Lampetra
fluviatilis)
Annex II Species Grey seal (Halichoerus
grypus)
Inner Dowsing, Race Bank
Annex I Habitat Sandbanks which are
and North Ridge cSAC
slightly covered by sea water all the time
Annex I Habitat Reefs
The North Norfolk Sandbanks Annex I Habitat Sandbanks which are
and Saturn Reef cSAC
slightly covered by water at all times
Annex I Habitat Reefs
The Haisborough, Hammond Annex I Habitat Sandbanks which are
and Winterton cSAC
slightly covered by water at all times
Annex I Habitat Reefs

Draft or final Conservation Objectives have been drawn up for each of the
SACs and cSACs within the study area. These objectives require the
statutory authorities, subject to natural variation, to maintain or restore each
qualifying interest feature in favourable condition.
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Special Protection Areas
Within the Study area there are no Special Protection Areas (SPA) that are
entirely marine in nature; however there are a number of coastal and
estuarine sites that either have a marine component or support species that
use the marine environment. These sites are outlined in Section 5.6.5
below. In addition, JNCC is currently undertaking work to identify additional
marine SPAs for a number of species across the UK. The MAREA area
contains a number of tern colonies for which marine SPAs may be
designated in the future following the conclusion of survey work in 2012, as
well as a number of offshore Areas of Search (AoS) for which additional
analysis of existing data is being undertaken which may also lead to the
designation of additional SPAs.
The Conservation Objectives and definitions of favourable condition for
features of a SAC site will inform the scope and nature of any ‘Habitat
Regulations Assessment’ required under the Habitats Regulations (see Box
5.14).
Advice on operations which may affect each of the qualifying interest
features has also been provided by Natural England and JNCC. The advice
is generated through a coarse grading of sensitivity and exposure of site
interest features to physical, chemical and biological pressures associated
with human activity, and identifies the vulnerability of each qualifying interest
feature for each site to each type of operation. Due to the number and
diversity of qualifying interest features present within the SACs or cSACs
present in the MAREA study area, the vulnerability of each interest feature is
not presented here, but is presented where relevant within the Impact
Assessment (Section 9.6).

Box 5.14

Habitats Regulations Assessment Requirements

Any proposed plan or project which may affect either a SAC or SPA
(collectively known as Natura 2000 sites) must be assessed in terms of its
Likely Significant Effects to the qualifying interest features of that site. This
overall process is known as a Habitats Regulations Assessment. A
screening process will initially identify the likely impacts of a plan or project
upon a Natura 2000 site, either alone or in combination with other plans or
projects and assess if there will be a Likely Significant Effect. Any Likely
Significant Effects identified at this stage will lead to a detailed consideration
of the impacts, known as the Appropriate Assessment (AA).
An HRA is not required at the REA stage, however individual applications for
licence areas covered by this MAREA may require an HRA. If the MAREA
highlights any potential cumulative or in combination impacts to a protected
site (or the interest features of that site) this information may form part of the
HRA process.
If an AA is required for licence areas covered by the MAREA and it
concludes that the plan or project would have an adverse effect on the
integrity of the designated site, then it can only proceed if the competent
authority making the AA is satisfied that there are no alternative solutions
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and (in turn) that the project should proceed for imperative reasons of
overriding public interest (IROPI). In this case suitable compensation will be
required to maintain the integrity of the Natura 2000 network as a whole.
The possible need for an AA extends to candidate SACs provided that such
sites have been submitted for designation by the UK Government for the
approval of the European Commission, and to sites which qualify, but have
not yet been classified as SPAs. It is also required in the case of Ramsar
sites.

5.6.4

Marine Conservation Zones

In 2009 the Marine and Coastal Access Act created a new type of Marine
Protected Area (MPA), called a Marine Conservation Zone (MCZ). The aim
of these MCZs is to protect nationally important marine wildlife, habitats,
geology and geomorphology (JNCC, 2011d). The Marine Conservation
Zone Project concerns the selection of MCZs in English inshore waters and
offshore waters next to England, Wales and Northern Ireland (Natural
England, 2011). Sites will be selected to protect not just the rare and
threatened, but the range of marine wildlife. MCZs, together with other types
of MPA, will deliver the Government's aim for an ecologically coherent
network of Marine Protected Areas.
In June 2011 MCZ recommendations were submitted to Natural England and
JNCC and in November 2011 Natural England and JNCC submitted MCZ
recommendations to Defra. A total of 127 areas totalling more than
2
37,000km are expected to be designated, coming into force in 2012. The
Humber and Outer Wash MAREA area is within the Net Gain Regional MCZ
project (Marine Conservation Zone, 2011).
Four Marine Conservation Zone (MCZ) projects are currently ongoing in
England. These projects are working with sea users and interest groups to
identify a suite of Marine Conservation Zones by the end of 2012 which
(together with Natura 2000 sites) will form a coherent network of marine
protected areas in English waters. The network will protect nationally
important marine wildlife, habitats, geology and geomorphology. The
Humber and Outer Wash MAREA area falls within the ‘Net Gain’ MCZ
project area which is the MCZ project covering the northern and southern
North Sea.
Net Gain has identified a number of recommended MCZs (rMCZs) within the
Humber and Outer Wash MAREA Study Area. These rMCZs will be
considered by the UK government advisors and UK government and, if
signed off, will be designated at the end of 2012. The final MCZs will be
subject to restrictions to limit some activities in some locations, in particular,
those that are particularly damaging to the marine environment. The rMCZs
are still being refined and considered and may not all be selected as full
MCZs, however the sites listed below represent the current situation (Net
Gain 2011), and current UK government policy is to treat all rMCZs as if they
have been designated (NE pers com 2011). Additional surveys are being
undertaken by statutory nature conservation bodies to provide further
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information on the distribution of rMCZ qualifying interest features and this
information will be made available when surveys have been completed.

areas for seabirds including breeding terns and wintering auks and
kittiwakes and an important area for both grey and harbour seals.

In addition to MCZs, Net Gain is required to identify Reference Areas. The
guidance for Reference Area selection states that:

NG6 – Silver Pit

‘Each broad-scale habitat type and Features of Conservation Importance

(FOCI) should have at least one viable reference area within each of the four
regional MCZ project areas where all extraction, deposition or humanderived disturbance is removed or prevented (JNCC/NE, 2010).’
Within the Humber and Outer Wash MAREA area eight potential Reference
Areas have been identified (Net Gain 2011).
Each of the rMCZs and potential Reference Areas within the Humber and
Outer Wash MAREA, as set out in Net Gain’s Final Recommendations to NE
and JNCC is described below, and shown on Figure 5.71.

NG2- Cromer Shoal Chalk Beds
The rMCZ NG2 lies along the north Norfolk coast between Weybourne and
Trimingham and has initially been named Cromer Shoal Chalk Beds. The
site has been put forward as a rMCZ because of its infralittoral rock habitats,
which includes both high and medium energy areas. As the name suggests,
some of these rock habitats are chalk outcrops and may also support
submerged peat outcrops. Part of the site contains an area of an ancient
submerged forest known as the West Runton submerged forest. The site
also supports a blue mussel bed as a designated feature.

NG4 – Wash Approach

Silver Pit rMCZ has been identified as it supports a range of broad scale
sediment habitats as well as a unique geological feature in the form of a
subsea canyon known as the Inner Silver Pit. The majority of the site
contains subtidal coarse sediment or subtidal mixed sediments which
support a range of benthic species including ross worm and ocean quahog.
The site lies approximately 35 km east of the mouth of the Humber Estuary.

NG8 – Holderness Inshore
This rMCZ lies along the Yorkshire coast from just north of Hornsea to the
mouth of the Humber, and abuts NG 5 to the south. The majority of the site
contains subtidal coarse sediments but also supports peat and clay
exposures as well as subtidal chalk. The site supports high biodiversity and
may help to protect the geomorphology around Spurn Point and The Binks.

NG9 – Holderness Offshore
This rMCZ has been identified as a representative area of subtidal coarse
and mixed sediments. The site extends out from the Yorkshire coast
between Hornsea and Withernsea to approximately 70 km offshore at its
furthest extent. The majority of the site supports coarse sediments with
some subtidal sand and mixed sediments. The site is also important as a
fish spawning and nursery ground and supports oceanic thermal fronts in the
summer.

This rMCZ overlaps with a large part of the Inner Dowsing, Race Bank and
North Ridge SAC. Sabellaria spinulosa reefs and subtidal sandbank
features are protected within this SAC, but areas between the sandbank
features are not currently afforded protection (outside of consideration of
physical processes supporting the Annex I features). It was felt that the
designation of an MCZ could afford comprehensive and ecologically
coherent protection to important features in-between the sandbanks. The
site supports a range of subtidal sediment habitats ranging in substrate type
from gravel to coarse sediment, as well as supporting biogenic S. spinulosa
reefs.

NG5 – Lincs Belt
This coastal site, which runs along the Lincolnshire Coast from the Humber
Estuary south down to Anderby Creek and extends approximately 7 km
offshore, has been identified as it supports a range of subtidal sediment
habitats including a large extent of coarse sediment habitats. The subtidal
habitats also include chalk and peat exposures as well as Sabellaria
spinulosa reefs. The area also covers important foraging and wintering
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RA 2a/2b Seahorse Lagoon and Arnold’s Marsh

Figure 5.71 Recommended Marine Conservation Zones and Reference Areas

This reference area lies on the North Norfolk Coast to the west of rMCZ 4
Wash Approach. The site consists of two saline lagoons located within the
Norfolk Wildlife Trust Cley Marshes Reserve on the North Norfolk Coast.
The lagoons have been recommended for designation for starlet sea
anemone (Nemastostella vectensis).

RA 3 Glaven Reedbed
Glaven Reedbed lies on the River Glaven within the Norfolk Wildlife Trust
Cley Marshes Reserve on the North Norfolk Coast. The site has been
recommended for designation for the broad scale habitat feature Coastal
Saltmarsh and Saline Reedbed, with the site in particular supporting an
example of a saline reedbed.

RA 4 Blakeney Marsh
Blakeney Marsh is located at Morston Salt Marsh between the villages of
Morston and Blakeney, on the North Norfolk Coast. The site has been
recommended for designation as it supports the broad scale habitat coastal
saltmarsh and saline reedbeds, with the site in particular supporting an
example of saltmarsh habitats. The reference area has also been
recommended for designation as it supports small areas of intertidal sand
and muddy sand, intertidal mud and littoral chalk communities.

RA 5 Blakeney Seagrass Beds
Blakeney Seagrass Beds is located in a sheltered inlet between two of the
sand spits at the end of Blakeney Point on the North Norfolk Coast. The site
has been recommended for designation as it supports a seagrass bed, as
well as intertidal sand and muddy sand and intertidal mud.

RA 6 Dogs Head Sandbanks
Dogs Head Sandbanks lies at the northern mouth of the Wash south of
Gibralter Point. The site has been designated for its intertidal mud, subtidal
sand, subtidal mud, subtidal mixed sediment and subtidal biogenic reef
habitats, ross worm (Sabellaria spinulosa) reefs, subtidal sands and gravels
and subtidal chalk.

RA 7 Seahenge Peat and Clay
Seahenge Peat and Clay is an intertidal site on the North Norfolk Coast north
of Holme-next-the-Sea. The site was primarily identified for its peat and clay
exposures although the site also supports intertidal sand and muddy sand,
subtidal sand and subtidal sands and gravels.
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RA 8 Wash Approach
This reference area lies within NG4 Wash Approach north east of Docking
Shoal and within the Inner Dowsing, Race Bank and North Ridge cSAC. It
has been identified as a potential Reference Area for subtidal mixed
sediments.

RA9 Flamborough Head No Take Zone
The Flamborough Head No Take Zone lies on the coast southwest of
Flamborough Head. The site supports a range of habitat features including
moderate energy intertidal rock, intertidal coarse sediments, intertidal sand
and muddy sand, high energy infralittoral rock, moderate energy infralittoral
rock, littoral chalk communities and subtidal sands and gravels.

5.6.5

Coastal Protected Sites

The coastline in the MAREA study area supports a number of designated
sites. The range of coastal designations are discussed below and shown in
Figure 5.72.

Special Areas of Conservation (SACs)
In addition to the SACs mentioned in Section 5.6.3 above, the study area
also supports two coastal SACs.
The North Norfolk Coast SAC extends along the north coast of Norfolk and
predominantly supports dune habitats, but also supports coastal slaine
lagoons and specialist coastal vegetation communities, which are also
qualifying interest features. The site also supports grey seals and a rare
plant species, petalwort.
Saltfleetby-Theddlethorpe Dunes and Gibraltar Point SAC lies on the
Lincolnshire coast to the south of the mouth of the Humber Estuary and
supports a range of important dune habitats.
The qualifying features of all of these SACs are shown in Table 5.23.

Special Protection Areas (SPAs)
The Wash and Humber estuaries which occur on the western edge of the
MAREA area represent two of the most important areas in Britain for
internationally important numbers of regularly occurring migratory bird
species and Annex 1 species listed under the EC Directive on the
conservation of wild birds (79/409/EEC).
The Wash SPA supports internationally important populations of 21 different
species either breeding, on passage or over winter as well as supporting an
assemblage of over 400,000 birds in winter. Gibraltar Point SPA lies
adjacent to the north of The Wash SPA and supports internationally
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important numbers of breeding terns and passage and wintering waders, as
well as a wintering assemblage of over 22,000 birds.
The Humber Flats, Marshes and Coast SPA also supports internationally
important populations of a range of species during breeding, passage or
wintering periods, as well as an assemblage of over 187,000 birds over
winter.
The North Norfolk Coast SPA also supports internationally important
populations of a range of migratory and Annex 1 species during breeding,
passage and over winter.
Several species of tern little tern (Sterna albifrons), common tern (Sterna
hirundo), Sandwich tern (Sterna sandvicensis) and roseate tern (Sterna
dougalli) are features of one or more of these SPAs along the coastline of
the study area, which have also been recorded foraging within the offshore
study area. Mediterranean gull (Larus melanocephalus) is a feature of the
North Norfolk Coast SPA and will also forage within the study area.
Flamborough Head and Bempton Cliffs SPA provides suitable cliff nesting
habitat for colonial breeding seabirds and supports the largest concentration
of cliff nesting seabirds on the east coast of England. The site supports over
300,000 individual seabirds, including over 80,000 breeding pairs of
kittiwakes (Rissa tridactyla) as well as northern gannets (Morus bassanus),
puffin (Fratercula artica), razorbill (Alca torda), guillemot (Uria aalge), and
herring gull (Larus argentatus) which will forage and loaf within the study
area. More information on these species is provided in Section 5.5.
Table 5.24 lists all of these sites along with their qualifying interest feature
bird species.

geological features. Improved provisions for the protection and management
of SSSIs were introduced by the Countryside and Rights of Way Act 2000
(England and Wales). There are a large number of SSSIs along the
coastline of the MAREA study area; the closest is the Humber Estuary SSSI,
approximately 8 km from the nearest licence area at the closest point (Figure
5.72). A full list of coastal SSSIs within the MAREA area is provided in Table
5.25.

National Nature Reserves (NNRs)
Many SSSIs are also National Nature Reserves (NNRs). NNRs are selected
as examples of some of the most important natural and semi-natural
terrestrial and coastal ecosystems in Great Britain. They are managed to
conserve their habitats and to provide opportunities for scientific study.
NNRs are declared under the National Parks and Access to Countryside Act
1949 and the Wildlife and Countryside Act 1981 for England, Scotland and

Wales.
Figure 5.72 shows the location of the NNRs along the coastline of the
MAREA study area, all of which are incorporated within one or other of the
SACs located around the study area and listed in Table 5.26.

Table 5.23 Estuarine or Coastal SACs present along the coast of the HADA
MAREA study area
Site
Status
North Norfolk SAC
Coast

Ramsar Sites
Ramsar sites are designated under the Convention on Wetlands of
International Importance, agreed in Ramsar, Iran in 1971. The criteria for
assessing a site for designation as a Ramsar site include that the wetland
supports 20,000 water birds, and/or supports 1% of the individuals in a
population of one species or subspecies of water bird. As a result, many
SPAs are also designated as Ramsar sites. The Government has made it
clear that Ramsar sites will, as a matter of policy, be afforded the same
protection as the European designated sites: SPAs and SACs (see Planning
Policy Statement 9). Table 5.24 lists these sites and Figure 5.72 illustrates
the location of the Ramsar sites that are present within the study area.

Sites of Special Scientific Interest (SSSIs)
The majority of coastal SACs, SPAs and Ramsar sites are underpinned by
one or more Sites of Special Scientific Interest (SSSIs), notified under the
Wildlife and Countryside Act 1981 for England, Scotland and Wales. SSSIs
provide statutory protection for the best examples of the UK’s flora, fauna or
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SaltfleetbySAC
Theddlethorp
e Dunes and
Gibraltar
Point

Qualifying Interest Feature
Annex I Habitat Coastal Lagoons
Annex I Habitat Perennial vegetation of stony
banks
Annex I Habitat Mediterranean and thermo-Atlantic
halophilous scrubs (Sarcocornetea fruticosi)
Annex I Habitat Embryonic shifting dunes
Annex I Habitat Shifting dunes along the shoreline
with Ammophila arenaria (‘white dunes’)
Annex I Habitat Fixed dunes with herbacsous
vegetation (‘grey dunes’)
Annex I Habitat Humid dune slacks
Annex II Species Otter (Lutra lutra)
Annex II Species Petalwort (Petalophyllum ralfsii)
Annex I Habitat Shifting dunes along the shoreline
with Ammophila arenaria (‘white dunes’)
Annex I Habitat Fixed dunes with herbaceous
vegetation (‘grey dunes’)
Annex I Habitat Dunes with Hippophae rhamnoides
Annex I Habitat Humid dune slacks
Annex I Habitat Embryonic shifting dunes
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Table 5.24 Coastal SPAs and Ramsar Sites featuring Birds of Conservation Importance present along the coast of the HADA MAREA study area
Site
The Wash

North Norfolk Coast

Gibraltar Point
Humber Flats, Marshes and
Coast
Falmborough Head and
Bempton Cliffs

Status
SPA,
Ramsar
site

Qualifying Interest Feature
Breeding common tern (Sterna hirundo), little tern (Sterna albifrons) and marsh harrier (Circus aeruginosus), passage ringed plover (Charadrius hiaticula) and sanderling (Calidris alba) and wintering
avocet (Recurvirostra avosetta), bar-tailed godwit (Limosa lapponica), golden plover (Pluvualis apricaria) whooper swan (Cygnus cygnus), black-tailed godwit (Limosa limosa islandica), curlew (Numenius
arquata), dark-bellied Brent goose (Branta bernicla bernicla), dunlin (Calidris alpina alpina), grey plover (Pluvialis squatarola), knot (Calidris canutus), oystercatcher (Haematopus ostralegus), pink-footed
goose (Anser brachyrhychus), pintail (Anas acuta), redshank (Tringa totanus) shelduck (Tadorna tadorna), turnstone (Arenaria interpres) and an assemblage of over 20,000 birds over winter
SPA,
Breeding avocet, bittern (Botaurus stellaris), Mediterranean gull (Larus melanocephalus) common tern, little tern, marsh harrier, roseate tern (Sterna dougallii), Sandwich tern (Sterna sandvicensis),
Ramsar redshank (Tringa totanus) and ringed plover, passage ringed plover and wintering avocet, bar-tailed godwit, bittern, golden plover, hen harrier (Circus cyaneus) ruff (Philomachus pugnax), dark-bellied
Brent goose, knot, pink-footed goose, pintail, redshank and wigeon (Anas penelope) and an assemblage of over 20,000 birds over winter
SPA
Breeding little tern and wintering bar-tailed godwit, grey plover and knot and an assemblage of over 20,000 birds over winter.
SPA,
Breeding little tern and marsh harrier, passage redshank and sanderling and wintering bar-tailed godwit, bittern, golden plover, hen harrier, dunlin, knot, redshank and shelduck and an assemblage of over
Ramsar 20,000 birds over winter.
SPA
Breeding kittiwake (Rissa tridactyla) and assemblage of over 20,000 birds during the breeding season.

Table 5.25 Coastal SSSIs within the Humber and Outer Wash MAREA Study Area
Site
Beeston Cliffs
Chapel Point Wolla Bank
Dimlington Cliff
East Runton Cliffs
Flamborough Head
Gibraltar Point
Humber Estuary

Designation
SSSI
SSSI
SSSI
SSSI
SSSI
SSSI
SSSI

Hunstanton Cliff
Morston Cliff
North Norfolk Coast

SSSI
SSSI
SSSI

Overstrand Cliffs
Saltfleetby-Theddlethorpe
Dunes
Sidestrand & Trimingham Cliffs
The Lagoons
The Wash

SSSI
SSSI

West Runton Cliffs
Weybourne Cliffs
Withow Gap, Skipsea

SSSI
SSSI
SSSI

SSSI
SSSI
SSSI
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Description
Coastal cliff with geological interest supporting unimproved calcareous grassland
Important geological site for inter-tidal sediments showing evidence of early Holocene sea level change
Coastal cliff with geological interest
Coastal cliff with geological interest
Extensive chalk cliff with geological interest including sea caves. Supports nationally important colonies of kittiwake, guillemot, razorbill, puffins, fulmar and gannet.
Supports nationally important sand dunes and other coastal habitats together with associated invertebrates and passage and breeding birds including little tern
Supports a range of coastal and estuarine habitats including mudflats, sandflats, lagoons and sand dunes as well as 22 wintering or passage bird species as well as a colony of grey seal and river and
sea lamprey
Coastal cliff with geological interest which also supports a breeding colony of fulmar
Coastal cliff with geological interest
Supports extensive coastal habitats including intertidal sand and mud flats, saltmarsh, sand dunes and shingle banks. The area supports nationally important numbers of a range of breeding, wintering
and passage bird species including breeding colonies of Sandwich, little and common tern.
Supports soft cliff habitat which supports a range of coastal grassland habitats and an important vertebrate community.
Supports a range of coastal habitats including sand and mud flats, sand dunes and salt and fresh water marsh. The site supports a range of wintering, passage and breeding birds including a
breeding colony of little tern.
Coastal cliff with geological interest which also supports and important invertebrate community.
Supports nationally important lagoon habitat with associated flora assemblage as well as a breeding colony of little tern.
Supports extensive intertidal sandflats and mudflats and saltmarsh. These support a large assemblage of wintering, passage and breeding bird species including common and little tern and a breeding
colony of common seal.
Coastal cliff with geological interest
Coastal cliff with geological interest, also supports a small colony of fulmar
Coastal cliff with geological interest
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Table 5.26 Coastal National Nature Reserves (NNR) within the Humber and Outer Wash MAREA Study Area
Site
Spurn Point
Donna Nook
Saltfleetby and Theddlethorpe
Dunes
Gibraltar Point
Holme Dunes
Scolt Head Island

Designation
NNR
NNR
NNR

Description
Shingle and dune spit habitat at the north bank of the mouth of the Humber Estuary important for a range of invertebrate and bird species
Dune system containing dunes, slacks and inter-tidal areas. Supports a large grey seal colony
Dune system supporting a range of specialised dune plant species, wintering and breeding birds as well as natterjack toad.

NNR
NNR
NNR

Holkham
Blakeney

NNR
NNR

Dune, saltmarsh and freshwater marsh habitats which support a range of rare plants and invertebrates as well as numerous wintering and breeding birds
Supports sand dunes, freshwater pools, grazing marsh and saltmarsh. Important for a range of wildfowl and waders, especially as a high tide roost.
Important habitats are sand dune, saltmarsh, intertidal sand and mud flats, and open shingle. The saltmarshes are considered to be the finest in the UK. The island supports nationally and
internationally important numbers of breeding terns
Habitats include dunes, saltmarsh, grazing marsh habitats and coastal pine woods. Important for a range of wildfowl and waders.
Supports sand dunes, vegetated shingle, freshwater pools, grazing marsh and saltmarsh. Supports internationally important breeding colonies of gulls and terns as well as wintering waders and
wildfowl. Also supports grey and common seals.
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Figure 5.72 Coastal Designated Sites within the Humber and Outer Wash MAREA Study Area
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5.7

SUMMARY OF KEY BIOLOGICAL SENSITIVITIES

Biotope

5.7.1

Benthic Ecology

SS.SSa.CFiSa.ApriBatPo

The MAREA study area contains a variety of benthic species and habitats.
These species and habitats have been described in terms of biotopes,
protected species and those that are commercially important to the area.

SS.SSa.CMuSa.AalbNuc
SS.SSa.IFiSa.##

16 biotopes have been identified within the MAREA study area, all of which
will be taken forward to the impact assessment. These are summarised in
Table 5.27.

SS.SSa.IFiSa.IMoSa

Table 5.27 Summary of Biotopes within the Study Area

SS.SSa.IFiSa.NcirBat

Biotope

SS.SSa.IFiSa.TbAmPo

EUNIS Description
Code
(1)
A5.61 Polychaete worm reefs (on sublittoral
SS.SBR.PoR.##
sediment) (but with Lagis and Lanice
instead of Sabellaria)
SS.SBR.PoR.SspiMx
A5.611 Sabellaria spinulosa on stable
circalittoral mixed sediment
SS.SCS.CCS.MedLumVen A5.132 Mediomastus fragilis, Lumbrineris ssp
and venerid bivalves in circalittoral
coarse sand and gravel
SS.SCS.CCS.Pkef
A5.133 Protodorvillea kefersteini and other
polychaetes in impoverished
circalittoral mixed gravelly sand
SS.SCS.CCS.PomB
A5.131 A few ubiquitous robust and fast
growing ephemeral species which are
able to colonise pebbles and unstable
cobbles and slates, regularly moved by
wave and tidal actions
SS.SCS.ICS.Glap
A5.125 Glycera lapidum in impoverished
infralittoral mobile gravel and sand
SS.SCS.ICS.HeloMsim
A5.124 Hesionura elongate and
Microphthalmus similis with other
interstitial polychaetes in infralittoral
mobile coarse sand
SS.SCS.ICS.SLan
A5.127 Dense beds of Lanice conchilega occur
in coarse to medium fine gravelly sand
in the shallow sub littoral
SS.SCS.OCS.HeloPkef
A5.142 Hesionura elongate with Protodorvillea
kefersteini in offshore deep circalittoral
habitats with coarse sand

SS.SCS.ICS.MoeVen

EUNIS Description
Code
A5.252 Abra prismatica, Bathyporeia elegans
and polychaetes in circalittoral fine
sand
A5.261 Abra alba and Nucula nitidosa in
circalittoral muddy sand
A5.23 Amphipods and polychaetes including
Nephtys cirrosa in clean sands
occurring in shallow water
A5.231 Infralittoral mobile clean sand with
sparse fauna
A5.233 Napthys cirrosa and Bathyporeia ssp in
infralittoral sand
A5.234 Semi permanent tube building
amphipods or polychaetes in sublittoral
marine sand in moderately exposed of
sheltered inlets
A5.133 Moerella ssp infralittoral medium to
coarse sand and gravelly sand which is
subjected to moderately strong tidal
streams

Source: ERM

Photograph of Cockles (Cerastoderma edule)

The following species and habitats will be taken forward for consideration in
the impact assessment as they are protected as Annex I habitats, UK BAP
species or habitats or are recognised as Nationally Important Marine
Features.








Ross worm (Sabellaria spinulosa) individuals and reef;
Honeycomb worm (Sabellaria alveolata);
Blue mussel reef (Mytilus edulis);
Horse mussel (Modiolus modiolus);
European edible sea urchin (Echinus esculentus);
The amphipod Leptocheirus hirsutimanus; and
The anemone Edwardsiidae.

The following species have will be taken into the impact assessment as they
are commercially valuable.





European lobster (Hommarus gammarus)
Brown crab (Cancer pagurus)
Pink shrimp (Pandalus montagui)
Cockles (Cerastoderma edule) Common or blue mussels (Mytilus edulis)

Source: Shutterstock.com

5.7.2

Fish Ecology

Across the study area fish assemblages are dominated by demersal fish,
including gobies (Gobidae), lesser weever fish (Echiichthys vipera) and
common dragonets (Callionymus lyra), dab (Limanda limanda), lemon sole

(1) SS.SBR.PoR is a biotope complex (Level 3 classification) that has not been described to the biotope level
(Level 4). There are three different biotope codes that may be supported by this biotope complex:
SS.SBR.PoR.SspiMx, SS.SBR.PoR.SalvMx and SS.SBR.PoR.Ser.
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Photograph of Honeycomb worm (Sabellaria alveolata) on the Seashore
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(Microstomus kitt) and solenette (Buglossidium luteum). Thornback ray
(Raja clavata) is the dominant elasmobranch species found, with spurdog
(Squalous acanthias), smooth hound (Mustelus mustelus) and tope
(Galeorhinus galeus) also present. Pelagic species including herring
(Clupea harengus), sprat (Sprattus sprattus), mackerel (Scomber scombrus),
and Atlantic horse mackerel (Trachurus trachurus) are also found in the
study area.

Atlantic Horse Mackerel (Trachurus trachurus)






During the winter, the distributions of most species groups are centred on
The Wash and the waters northeast of it as birds disperse from breeding
colonies. These areas also support the highest densities of birds, especially
for gulls, kittiwakes and divers. In addition, auk densities are high close to
Flamborough Head in the second half of the winter.

common bottlenose dolphin (Tursiops truncates);
minke whale (Balaenoptera acutorostrata);
grey seal (Halichoerus grypus); and
common (or harbour) seal (Phoca vitulina).

The Humber and Outer Wash MAREA study area is only deemed to be of
value or importance for the wider populations of three of these species, the
harbour porpoise, common seal and grey seal. The other three species may
be encountered in the study area but the study area is not of high importance
to their populations.

Common scoter (Melanitta nigra)

Seals at Hauling Out at Blakeney Point

Source: Shutterstock
Source: Shutterstock.com

5.7.5
Few protected species are permanently present, but there are records of
seasonal migration across the MAREA area of species such as twaite shad
(Alosa fallax), sea lamprey (Petromyzon marinus), sea trout (Salmo trutta),
river lamprey (Lampetra fluviatilis), eel (Anguilla anguilla) and smelt
(Osmerus eperlanus).
Almost all species show seasonal trends, with an increase in abundance in
autumn months. Many fish species abundant in the study area are
commercially important or perform other key ecosystem services.

5.7.3

Marine Mammals

Four species of cetacean and two species of seal are known to regularly
inhabit the southern North Sea and have been recorded within the MAREA
study area:



harbour porpoise (Phocoena phocoena);
white-beaked dolphin (Lagenorhynchus albirostris);

ENVIRONMENTAL RESOURCES MANAGEMENT

Source: Shutterstock

5.7.4

Ornithology

To different degrees in the summer and winter the study area is utilised by a
range of bird species including gannets, gulls, terns, auk, divers and scoters.
During the breeding season the study area is an important foraging area for
a range of seabird species which breed in internationally important numbers
at nearby coastal colonies, most notably at Bempton Cliffs and Flamborough
Head and along the north Norfolk coast. Birds nesting at Bempton Cliffs and
Flamborough Head, including kittiwakes, gannets and auks tend to forage
across the north of the study area close to their colonies, ensuring that they
regularly provide food to nesting birds or chicks. Species breeding on the
north Norfolk coast, namely gulls and terns, are recorded in highest densities
along this coast and tend to forage across the south of the study area.
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Designated Sites

The MAREA study area contains three SACs and one cSAC supporting
specifically marine habitats, including subtidal sandbanks, intertidal sediment
flats, subtidal chalk reefs, biogenic reefs, sea caves and vegetated sea cliffs,
and species including lampreys and seals. Protected sites along the
coastline of the study area include two SACs and five SPAs, of which three
are also listed as Ramsar sites. These support dune habitats, coastal
lagoons and specialist plant communities, as well as a range of migratory
birds and Annex 1 listed species which use the sites for breeding, foraging
and resting. A number of rMCZs and Reference Areas have been identified
within the study area, which should be treated as though they have been
designated.
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6

HUMAN ENVIRONMENT

6.1

HUMAN ENVIRONMENT INTRODUCTION

6.1.1

Introduction

The section describes the baseline conditions in relation to human activities
within the MAREA study area. The Humber and Outer Wash is a nationally
important area for certain anthropogenic activities that provide natural
resources and employment to the UK.
The Humber and Outer Wash is an historically important and economically
valuable area for commercial fishing and it remains host to a variety of
fishing fleets and methods that capitalise on the diverse fish and shellfish
resources that exist in the area. This activity occurs within a setting of some
considerable long-standing marine infrastructure, with key developments
including ports and harbours, pipelines and cables, military activity and
hydrocarbon exploration.
Since the beginning of The Crown Estate offshore windfarm leasing rounds
in 2000, five windfarm concessions have been leased for development in the
MAREA study area. This includes one operational Round 1 site, and four
Round 2 designations. Two of these are currently under construction and
are expected to be operational in 2012. There are four other leasing sites
that are currently in the planning process and therefore have the potential to
be developed in future. The Hornsea Round 3 zone overlaps with the
northeast of the MAREA study area, and whilst this area is large it is not yet
known which parts of the zone will be developed or the timescales involved.
Large amounts of shipping traffic originate from the major industrial ports of
Hull, Immingham, and Grimsby, which dominate over the smaller ports of
Boston, King’s Lynn, and the smaller fishing harbours of The Wash. There
are many navigational features such as Traffic Separation Schemes and
anchorage areas to reduce navigational risk in this busy part of the North
Sea. In addition to docks for container ships, ferries, and fishing vessels
there are also numerous recreational marinas in the Humber and Wash
estuaries that serve as hubs for the widespread maritime recreational
activities that occur in the region. Activities include pleasure cruising, sailing,
sail racing, diving, and sea angling.
Archaeological and cultural heritage sites within the MAREA study area
include prehistoric eroded coastal archaeology such as Neolithic, bronze and
iron-age records as well as more recent maritime and aviation archaeology
such as shipwrecks and aircraft crash sites.

The following sections address these topics in greater detail:

Commercial Fisheries







European Legislation - Common Fisheries Policy (CFP)

Section 6.2 Commercial Fisheries;
Section 6.3 Infrastructure;
Section 6.4 Recreation;
Section 6.5 Navigation and Shipping; and
Section 6.6 Archaeology and Cultural Heritage.

6.1.2

Legislation and Guidance

Overview
The following section details the European and national legislation that
provide the framework for this MAREA with respect to human receptors that
have important regional and national socio-economic value.

The Common Fisheries Policy (CFP) is the European Union’s instrument for
the management of fisheries and aquaculture. It provides the legal
framework for the exploitation of living marine resources in EU waters and
for those vessels registered in the EU fishing in non-EU waters. The
European Commission has exclusive rights to administer up to the High
Water Mark. However, in practice they devolve authority to the UK
government through Defra, to manage the fisheries within 12 nm of the UK
and to control the activities of UK registered fishing vessels. A major reform
of the CFP has been called for in order to improve its method of keeping
catches within sustainable limits, and is due to be agreed in 2012 and
implemented on 1st January 2013.
UK Policy

The Marine Strategy Framework Directive
The EU Marine Strategy Framework Directive (2008/56/EU) came into force
in July 2008. It sets the overall goal of achieving “Good Environmental
Status” for Europe’s seas by 2020. Each Member State must produce a
Marine Strategy for their waters, in collaboration with other Member States
sharing the same marine region. Key requirements include:


An assessment of the current state of UK seas by July 2012;



A detailed description of what Good Environmental Status means for UK
waters, and associated targets and indicators by July 2012;



Establishment of a monitoring programme to measure progress toward
Good Environmental Status by July 2014; and



Establishment of a programme of measures for achieving Good
Environmental Status by July 2016.

Under the Marine and Coastal Access Act 2009, the Inshore Fisheries and
Conservation Authorities (IFCAs) of England and Wales are tasked with the
sustainable management of inshore sea fisheries resources in their local
area and have the power to make fisheries byelaws and enforce national and
EU fisheries legislation. IFCA districts cover the English coast out to 6 nm
and include estuaries. They are made up of representatives from the
constituent local authorities and volunteers from sectors that use or are
knowledgeable about the inshore marine area such as commercial and
recreational fishermen, environmental groups and marine researchers. The
MAREA study area falls within the districts of the Eastern and North Eastern
IFCAs (Figure 6.1).

Fishing Boats at Flamborough Head

This Directive is therefore likely to become very important to industries
operating in the UK offshore area over the coming years. The UK is keen to
use OSPAR as the forum to deliver all key regional elements of the Directive,
and OSPAR is currently reviewing its priorities to ensure it supports the
delivery of the Directive. The Directive has been transposed into UK
legislation through the Marine Strategy Regulations 2010.
The Directive prioritises the achievement of Good Environmental Status in
the management of human activities. In line with this an ecosystem based
approach is encouraged, alongside consideration of the collective pressure
of these activities. The Directive also aims to encourage the integration of
environmental concerns into existing policies, such as the Common
Fisheries Policy.
Source: Shutterstock.com
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Figure 6.1

The IFCA Districts in the MAREA Study Area
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The Sea Fisheries Regulation 1966 and the Sea Fish (Conservation) Act
1967 (as amended) include legislation for the purpose of protecting the
marine environment from fisheries related activities, or taking into account
conservation issues when creating byelaws.

Infrastructure
Offshore Wind Developments

(MCEU). In addition, a licence may be required under the Coastal Protection
Act 1949. The OSPAR Convention provides guidelines that have shaped the
UK’s licensing regime by prohibiting the majority of disposal activities at sea.

Shipping and Navigation
International Regulations for Preventing Collision at Sea 1972 (COLREGS)
(as amended by the 1996 Merchant Shipping Regulations)

The size of an offshore windfarm development determines the body
awarding the consent. Windfarms between 1 and 100 MW apply to the
Marine Management Organisation (MMO) for consent who will award
Section 36 consents under the Electricity Act 1989. For developments over
100 MW the Infrastructure Planning Commission (IPC) is the regulatory body
that awards development consents.

COLREGS requires compliance by all vessels navigating in the MAREA
area, including dredgers. It provides rules to facilitate safe navigation and to
minimise collision risk and disruption during encounter situations.

The Planning Act 2008 has streamlined the planning and consents process
for nationally significant infrastructure projects in England and Wales, which
encompasses offshore renewable development. The IPC has been set up
as an independent body to make the planning decisions. The single regime
includes Food and Environment Protection Act (FEPA) and Coast Protection
Act (CPA) licensing in England.

The ISM code establishes safety management objectives and requires a
Safety Management System (SMS) to be established by “the Company”,
which is defined as the ship-owner or any person who has assumed
responsibility for operating the ship.

International Management Code for the Safe Operation of Ships and for
Pollution Prevention (ISM code)

Various Boats and Coastal Industrial Sites on the Humber Estuary

View of an Offshore Windfarm from the Lincolnshire Coast

the government. There are currently two protected wreck sites designated
under the Act within the study area; the Dunwich Bank wreck and the South
Edinburgh Channel wreck. If an important wreck is discovered during the
dredging or survey operations, the area surrounding a wreck may become
designated.
Merchant Shipping Act 1995
The Merchant Shipping act requires the reporting of recovered marine
archaeological material.
Protection of Military Remains Act 1986
The Protection of Military Remains Act protects aircraft and ships that have
crashed during military service and makes it an offence to tamper, damage
or move such protected remains. The Act also forbids diving, salvage and
excavation on the site. The Ministry of Defence (MoD) can designate named
vessels as protected places or controlled sites.
Ancient Monuments and Archaeological Areas Act 1979
The Ancient Monuments and Archaeological Areas Act introduces the
scheduling of monuments with national importance (including buildings,
structures, work, caves, excavation, vehicle, vessel, aircraft or other
moveable structures).
National Heritage Act 2002
The National Heritage Act 2002 has given English Heritage (EH)
responsibility for archaeology below the low watermark. This includes
historic wrecks and historic landscapes in, or under the seabed, out to the 12
nautical mile territorial limit around England. Beyond the 12 mile limit EH
should be considered a stakeholder and consulted at the Environmental
Impact Assessment (EIA) stage and any advice that EH offer is given without
prejudice.
The Marine and Coastal Access Act 2009
The Marine and Coastal Access Act 2009 and associated Marine Policy
Statement provide a best practice framework for the protection and
management of the marine historic environment, based on significance
assessments. The Marine Policy Statement requires the consideration of
seascapes and the historic environment based on the following principles:

Source: Shutterstock.com
Source: Shutterstock.com

Archaeology
Marine Disposal

Protection of Wrecks Act 1973

Disposal at sea requires a FEPA (Food and Environment Protection Act
1985) licence issued by Defra’s Marine Consents and Environment Unit

It is an offence under the Protection of Wrecks Act to carry out certain
activities in the area surrounding a designated wreck without a licence from
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The historic environment should be conserved in a manner
appropriate and proportionate to its significance.



Opportunities should be taken to contribute to our knowledge and
understanding of our past from the historic environment and
making this publicly available, particularly if a heritage asset is to
be lost.
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The absence of designation for heritage assets does not
necessarily indicate lower significance and non-designated assets
should be considered subject to the same policy principles as
designated heritage assets.



Development proposals should avoid or minimise conflict with the
conservation of an asset’s significance.



Developments should adopt a general presumption in favour of
the conservation of designated heritage assets within an
appropriate setting proportionate to its significance.



Substantial loss or harm to designated assets should be
exceptional.



Where the loss of the whole or a material part of a heritage asset’s
significance is justified, suitable mitigating actions should be
required to record and advance understanding of the significance
of the heritage asset before it is lost.

6.1.3

were discussed with a view to ensuring that they are considered in the
approach for the HADA MAREA. A second consultation was undertaken
during the RAG meeting held in June 2011, which presented the findings of
the physical processes studies conducted by ABPmer and was informative
for Wessex Archaeology with regard to the physical effects of dredging.
English Heritage also provided comments on draft sections of this MAREA.

Inshore Boats Moored in Tidal Creeks at Blakeney

Fishing Nets and Floats

Consultation

Source: Shutterstock.com

Overview
The following section details the stakeholder consultation that took place
during this MAREA with respect to fisheries, shipping and navigation and
archaeology.

Fisheries
Consultation with the fishing industry was undertaken, with meetings held
with key representatives during July and August 2011. Further detail of the
consultation undertaken is provided in Section 6.2.

Source: Shutterstock.com

View of Spurn Point at the Mouth of the Humber Estuary

Shipping and Navigation
Key navigational stakeholders were consulted during a workshop held in
London in July 2011 and through follow-up telephone / email consultation
with stakeholders who could not attend the workshop. Further details on this
consultation are provided in Section 6.5.

Archaeology
Post-scoping consultation was initially undertaken with the English Heritage
Maritime Team at a meeting held in London in May 2011. The first
consultation addressed the MAREA approach and methodology with regard
to archaeology and was attended by members of HADA, project staff from
ERM, project staff from Wessex Archaeology and a representative of English
Heritage. The availability and suitability of relevant datasets were discussed
and the comments from English Heritage on the Thames Estuary MAREA

ENVIRONMENTAL RESOURCES MANAGEMENT
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6.2

COMMERCIAL AND RECREATIONAL FISHERIES

6.2.1

Introduction

Figure 6.2

ICES Divisions in the North Sea

This section presents the baseline conditions pertaining to commercial
fisheries in the Humber and Outer Wash MAREA study area. The fisheries
study area looks beyond the Humber and Outer Wash MAREA study area
boundary shown by the red line in Figure 6.2 and also examines fisheries in
ICES Division IVb and IVc, to provide a wider regional context on the key
fisheries that operate in the area. Data are then examined at the more
localised scale of the ICES rectangles that overlap with the study area.
The main objectives of the following sections are to:


Discuss the dynamics (spatial and temporal) of both the inshore (small
UK vessels less than 10 m in length) and offshore (UK and foreign
vessels larger than 10 m in length) fishing vessels operating in the
MAREA study area.



Highlight important commercial species and their landings into ports
within the MAREA study area and landings of vessels whose home ports
are outside the MAREA study area.



Provide an indication of the fishing gears employed to catch the key
target species.



Discuss the economic value of the key target species within the Humber
MAREA study area.

This Section is organised as follows:









Baseline Data;
Policy Context;
Commercial Landings – Regional Perspective;
Commercial Landings – MAREA Study Area;
Fishing Fleets;
Spatial and Temporal Trends of Fishing Methods (>10 m);
Sports Fisheries; and
Fisheries Value.

ENVIRONMENTAL RESOURCES MANAGEMENT
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6.2.2

Baseline Data



Data Sources
Several organisations hold data relevant to fisheries within the Humber and
Outer Wash MAREA, including the Marine Management Organisation
(MMO), the Centre for the Environment, Fisheries and Aquaculture Science
(Cefas), the International Committee for the Exploration of the Seas (ICES),
the Eastern Inshore Fisheries and Conservation Authority (Eastern IFCA)
and North Eastern Inshore Fisheries and Conservation Authority (North
Eastern IFCA). In addition, a number of published reports on the fisheries of
the North Sea and the Humber Estuary were examined to aid in developing
the fisheries baseline. The principal data sources are as follows:




MMO surveillance data of fishing vessels in English and Welsh waters
from Fishery Protection Aircraft (overflight data). Recorded since 1985
and analysed for the five years between (and including) 2005 and 2009.
MMO landing statistics (tonnage and value) for each ICES rectangle
identified as overlapping with the Humber and Outer Wash MAREA area
(see Figure 6.3), analysed for the years between (and including) 2004
and 2010.



Cefas fisheries information datasheets for stocks targeted in the North
Sea available at http://www.cefas.defra.gov.uk/our-science/fisheriesinformation/marine-fisheries/commercial-species.aspx



ICES Fish-Map data sheets for stocks of individual species available at
http://www.ices.dk/marineworld/fishmap/ices/.



ICES advice for each stock within the MAREA area. Available from the
ICES website http://www.ices.dk/advice/icesadvice.asp.



Eastern Inshore Fisheries Conservation Authority (IFCA) website
(http://www.eastern-ifca.gov.uk/), for information on the structure of
inshore fleet landings, species, fishing methods and fisheries.



North Eastern Inshore Fisheries and Conservation Authority (IFCA)
website (http://www.neseafish.gov.uk/) for information on the structure of
inshore fleet landings, species, fishing methods and fisheries.
MMO seafish statistics average annual tonnage value for each species.
Available from:
http://www.marinemanagement.org.uk/fisheries/statistics/annual.htm
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Gubbay, S., & Knapman, P.A., 1999. A review of the effects of fishing
within UK European marine sites. Natura 2000 report prepared for the
UK Marine SACs Project. English Nature. (UK Marine SACs Project, The
coastal fisheries of England and Wales Volume 12).



Galbraith, R. D., and Rice, A. 2004. An Introduction to Commercial
Fishing Gear and Methods Used in Scotland, FRS Marine Laboratory,
Aberdeen. Scottish Fisheries Information Pamphlet, No. 25, 44 pp.



Vanstaen, K., Clark, R., Ware, S., Eggleton, J., James, J.C.W., Cotteril,
C., Rance, J. Manco, F. and Woolmer, A. (2010) Assessment of the
distribution and intensity of fishing activities in the vicinity of aggregate
extraction sites. MALSF-MEPF Project 08/P73. Cefas, Lowestoft, 116pp.



Consultation meetings (see below).

MMO Vessel Monitoring System (VMS) satellite surveillance data
showing positions of vessels over 15 m between 2007 and 2010. The
MMO provided GIS layers of the locations of vessels which were using
both mobile fishing gears and static fishing gears.







Walmsley S.A. and Pawson, M.G., 2007. The coastal fisheries of
England and Wales, Part V: a review of their status 2005–6. Scientific
Series Technical Report, Cefas Lowestoft, 140: 83pp.

Analysis of Overflight Data
Overflight data were analysed using a GIS tool which provides graphical
representations of the data. This allowed the data to be explored for spatial
and temporal trends in fishing activity.
The overflight data were provided at the ICES sub-rectangle scale (ICES
rectangles divided into four) and standardised using the methodology
described by Rogers et al. (2001). The aim of this was to take account of the
variable number of overflights, as not all sub-rectangles in the MAREA area
were visited on the same number of occasions per month by the survey
aircraft. Each vessel observed was given a nominal score of 1, and this was
then divided by the number of overflights that had taken place in the relevant
month and sub-rectangle. The resulting index, usually a fraction, expressed
each observation in terms of the effort required to make it. This provided an
indication of the fishing effort as the number of standard observations within
an ICES sub-rectangle during a month or year.
The overflight survey datasets were analysed by gear type, by year and by
season to provide an indication of changes in fishing activity between 2005
and 2009.

Data Limitations
With any fisheries dataset there are limitations as to its accuracy. The
landings data in particular do not account for total removals of fish in the
area as discards are not recorded by the fishing vessels or the MMO.
Landings data prior to 2006 did not include all of the vessels in the under
10 m fleet and is likely to underestimate total landings. In addition, many
vessels hold a valid licence but do not use it or are part time. Thus, it is
likely that the number of active vessels in the under 10 m fleet is
overestimated.

Consultation

The overflight data also have limitations as it can be difficult to separate out
individual vessels from the data provided. The type of fishing gear used by
vessels can change particularly in response to economic constraints
associated with using gear that is labour and fuel intensive; therefore, data
collected by overflight may not provide an accurate view of fishing gear
usage because gear type may have changed since data collection.

A direct approach to consultation with the fishing industry was taken, with
meetings held with key representatives during July and August. At the first
th
meeting, held on 25 July 2011, a representative of Precision Marine Survey
th
Ltd (PMSL) met with Ivan Large (Wells and District), the following day (26
July 2011) representatives met with Stephen Williamson and a local skipper
at King’s Lynn.

The VMS data supplied from the MMO are not split into fishing gear type,
only mobile and static gears; therefore, the report analysis is unable to
provide analysis of distribution of different fishing vessel types. In addition,
the VMS data are only available for vessels over 15 m in length and there
are large parts of the study area for which there are no VMS data.

In August PMSL representatives met with the Holderness Coast Fishing
Industry Group in Bridlington and were able to examine in more detail the
important grounds relevant to the Yorkshire shellfish fleet.

In order to fully understand the inshore fleet (vessels under 10 m in length)
within the Humber and Outer Wash MAREA study area it was important to
consult the fishermen and Inshore Fisheries and Conservation Authorities
(IFCAs) to validate the collected data. The first stage was to consult the
Eastern IFCA and North Eastern IFCA on the information sources being
used to complete the fisheries assessment for the MAREA.

It should be noted that the over 10 m sector is generally better represented
in the data sets than the under 10 m inshore vessels. For instance, the data
allow the examination of spatial and temporal variability of different gears for
the over 10 m vessels but not for the under 10 m vessels. Therefore, in
Section 6.2.7 the fishing methods are described but only data for the over
10 m sector are analysed.
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Figure 6.3

ICES Rectangles that Overlap with the MAREA Study Area

ENVIRONMENTAL RESOURCES MANAGEMENT

6-7

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

6.2.3

Commercial Landings - Regional Perspective

Mackerel on Ice

In terms of individual catches of various groups, the largest decline over the
10 year period has been for ‘sandeels (Ammodytes spp.) and miscellaneous
coastal fish’. This group is also responsible for the increase in total catches
from 2007 to 2010. Herring, sardines, anchovies and sprat have also
declined throughout the sampling period but showed an increase in 2009;
the variations in landings are not as pronounced in these species as with the
former. Although comparatively smaller landings of horse mackerel and
miscellaneous pelagic fish decreased by approximately 80% between 2009
and 2010 from 27,000 t to 5 t.

Introduction
To develop an understanding of fisheries within the study area it is important
to examine the species of fish and shellfish that are caught. The wider North
Sea and the study area contain a number of important commercial fish and
shellfish species and fishing grounds. Thus, through the landings data it is
possible to understand the important commercial species in the area and
those that are the most economically important. The value of the key fish
species targeted is discussed in Section 6.2.9.

The catches of other species show less variability between consecutive
years, although a slight decline in catches is seen in all species throughout
the 10 year period, for example gadoids including cod (Gadus morhua),
haddock (Melanogrammus aeglefinus) and hake (Merluccius merluccius)
show a general declining trend from 2000 to 2010. Molluscs (mussels and
scallops), clams (e.g. Ruditapes philppinarium) and cockles (Cerastoderma
edule) also show a decline in catch abundance.

Data Sources
Commercial landings data were downloaded from ICES using the FAO
FISHSTAT database programme. The database provided the catches for
the ICES Divisions IVb and IVc between 1999 and 2009. For vessels
operating within the narrower MAREA study area, landings data for the ICES
rectangles within which the study area is located were sourced directly from
the MMO.

Landings in ICES Divisions IVb and IVc

Bridlington Harbour
Source: Shutterstock.com

Figure 6.4

The Humber and Outer Wash MAREA study area sits within ICES Divisions
IVb and IVc in the North Sea and covers approximately 8% of the sea area of
ICES IVb and IVc; therefore, species landed in these ICES rectangles may
not occur within the study area. Catches from this area are reported to the
nation to which the vessels are flagged. The catches reported to the flag
state are then reported in turn to ICES and the EU.

Catches are dominated by sandeels (Ammodytes spp.) and other
miscellaneous coastal fishes, pelagic fish such as herring ( Clupea
harengus), sardines (Sardina pilchardus), anchovies (Engraulis
encrasicolus) and sprats (Sprattus sprattus) and demersal species including
flatfishes e.g. Dover sole (Solea solea) and plaice (Plueronectes platessa)),
and molluscs including scallops (Aequipecten opercularis) and mussels
(Mytilus edulis).

ENVIRONMENTAL RESOURCES MANAGEMENT
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1,200,000

Landings (tonnes)

Catches from the 10 year period between 2000 and 2010 from Areas IVb
and IVc are shown in Figure 6.4. Catches within IVb and IVc have
decreased between 2001 and 2007. In 2008 a small increase was seen; this
increase continued into 2009 and remained the same in 2010, however,
levels were still below the 2004 catch levels. These changes in catch
amounts are generally driven by changes in catches of sandeels and
miscellaneous coastal fishes; the decline in 2007 is also attributable to a
decline in herring, sardines, anchovy and sprat.

Total Catches from ICES Statistical Area IVb and IVc 2000 2010

1,000,000
800,000
600,000
400,000
200,000
0
2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Clams and cockles

Gadoids (Cods, hakes, haddocks)

European plaice, Dover sole and other flatfish

Herrings, sardines, anchovies

Sandeels and miscellaneous coastal fishes

Other demersal fishes

Horse Mackerel and miscellaneous pelagic fishes

Sharks, skates and rays

Shrimps and prawns

Cephalopods (squids, cuttlefishes, octopuses)

Molluscs (scallops, mussels etc)

Crabs and lobsters

Source: Shutterstock.com

Source: Eurostat/ICES database on catch statistics - ICES 2010
Copenhagen, (formatted in FishStat Plus http://www.fao.org/fi )
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1600

Crustacean landings are dominated by crabs (Figure 6.6). Landings of crabs
are consistently highest in rectangle 36F0 peaking at 1400 tonnes in 2005.
Overall, landings were high across all four rectangles in 2005 and 2006 but
decreased in all rectangles except 36F0 during 2007, 2008 and 2009. In
2010 crab landings were low in all four rectangles with the peak landings in
36F0 of 413 tonnes. Lobster landings were slightly smaller overall, although
have been growing in more recent years. The largest catches of lobster over
the six year period were also in rectangle 36F0, ranging from 71 tonnes in
2010 to 322 tonnes in 2009. Catches of lobster over the six year period were
lowest in 2010.
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35F0
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35F1

35F0
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Total Landings of Molluscs from 36F0, 36F1, 35F0, 35F1 2005 2010

35F1

0

Figure 6.5

35F0

Shellfish do not form a significant portion of landings within the study area;
however, mollusc landings constitute the largest landings of shellfish within
the area (Figure 6.4). The crustacean species targeted are crab (including
Cancer pagurus), brown shrimp, and lobsters (including Homarus
gammarus). Molluscs targeted by the fisheries are mussels (Mytilus edulis),
whelks (Buccinum undatum) and scallops (Aequipecten operculari and
Pecten maximus).

1800

36F1

Shellfish

Figure 6.6 Total Landings of Crustaceans from 36F0, 36F1, 35F0, 35F1
2005 - 2010

36F0

The following section examines the landings from the ICES Rectangles
(35F0, 35F1, 36F0 and 36F1) that overlap with the Humber and Outer Wash
MAREA study area (Figure 6.3). The ICES rectangles 34F0, 34F1, 36E9,
37E9 and 37F0 also overlap with the MAREA study area but are far from the
marine aggregate licence areas, therefore, dredging activity will not interact
with the fisheries in these areas and data from them were not considered
further in this analysis. While these are generally representative of the
landings that are taken from the study area by both UK and foreign vessels
and are landed into the UK, they do not incorporate the landings from foreign
vessels that are landed into foreign ports; in addition, the study area only
partially overlaps with rectangles 35F1, 36F0, and 36F1 therefore landings
presented may not be from within the study area. Thus, the presented
landings do not fully represent landings (or catches) from the study area.

any other year or adjacent ICES rectangle. The pattern of landings seen in
rectangle 36F0 could be attributed to a shift in the normal distribution of the
population in 2006 and 2009 or a change in the market value leading to more
squid being landed.

35F1

Introduction

The majority of mollusc landings in the study area are whelks (Figure 6.5).
Landings of whelks were high in 2005 but decreased between 2006 and
2009 in all rectangles; in 2010 landings of whelks increased to approximately
250 tonnes in all rectangles except 36F1 where landings were 4.7 tonnes.
Mussels were the next most commonly landed mollusc; however, landings
were significantly lower than whelks. In 2008, 2009 and 2010 mussels were
only landed from rectangle 35F0. There were no landings of mussels in
2006 and 2007 and 12 tonnes were landed in 2005 from rectangle 35F1. All
scallop landings in the study area were from rectangle 36F0 but were
comparatively low overall.

35F0

Commercial Landings - MAREA Study Area

Landings (tonnes)

6.2.4

2010

Lobster

Source: MMO landing statistics.
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Figure 6.7
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Source: MMO landing statistics.

Source: Shutterstock.com
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Landings of cephalopods (squid, cuttlefish and octopus) are generally low
and rarely above 1 tonne of catch (Figure 6.7) with the exception of squid in
2006 (7.04 tonnes) and 2009 (2.94 tonnes) from rectangle 36F0. In the
ICES rectangles 37E9 and 37F0, which are adjacent to 36F0, landings were
similarly high in 2006; the landings in 37E9 were also high in 2009 but not in

These data do not, however, fully represent the importance of shellfish in a
regional and national context; Bridlington is the largest shellfish port in the
UK, whilst ‘Cromer crab’ is a nationally known marketable product. The
importance of these shellfisheries to local businesses, including fishing
companies, processors and associated services (chandlers and
engineering/mechanical repairers), is significant. Further to this, some
fishing ports have completely switched from whitefish to shellfish, e.g.
Bridlington which traditionally had a mix of whitefish trawlers and small
inshore shellfish vessels. Presently, vessels operating out of Bridlington
target almost exclusively shellfish (crabs and lobster); although a few smaller
vessels may seasonally target whitefish as well as shellfish.

Freshly Caught Brown Crab (Cancer pagurus)

Due to the nature of their different lifecycles, these groups are generally
targeted using different fishing methods. These species groups are
therefore discussed separately.

Pelagic Finfish
Landings of all pelagic species are generally low with the exception of
landings in rectangle 36F1 in 2007 (Figure 6.8). Pelagic finfish species
targeted in the area are mostly sprats and other pelagic species; other
pelagic species include mackerel, other clupeids (i.e. pilchards, shads,
smelts, anchovies and sardinellas), garfish, sea trout, eels and wrasses.
Herring were caught in large numbers in 2007 exclusively with 213 tonnes
landed from 36F1. In the same year landings of sprat and other pelagic
species were also unusually high when compared with the other three
rectangles in the same year and with landings in other years. Landings in
rectangles 36F0, 35F0 and 35F1 in 2007 remained low, in line with the
pattern seen in previous years. Sprats were landed in 2006 in very low
numbers and then again in 2007 and when landings increased to 45 tonnes.
The 2007 landings data for ICES rectangle 36F1 is anomalous for the
fisheries operating in the MAREA study area; however, analysis of landings
data from the ICES rectangle 37F1, which is directly north of 36F1 (Figure
6.3), shows that landings of herring in 2007 were higher than from 36F1 (340
tonnes).

Figure 6.8

Data from the other rectangles surrounding 36F1 (37F0, 37F2, 36F2) show
no herring were landed from these areas in 2007. The landings of herring
from 37F1 in the other years between 2004 and 2009 were very low.
Landings of herring have been declining in recent years due to a reduction in
market value leading fishermen to target more profitable species. In 2007
the herring nursery ground may have been further south or further inshore
leading to a proliferation in stock.

Demersal Finfish
Demersal finfish (Figure 6.9) species form a significant portion of landings
within the study area. Demersal species are generally dominated by plaice,
whiting and cod. Other significant catches include sole, skates, rays and
other demersal species. A variety of other species are also caught including
bass, sharks and dogfish species. In 2005 demersal landings were
dominated by plaice in 36F1 with 97 tonnes landed. In the subsequent three
years whiting was the prevalent species landed and mainly from rectangle
36F0; however, landings showed a general pattern on decline in these years
(168 tonnes in 2006 to 90 tonnes in 2008). Cod was landed consistently
from all rectangles; however, abundance fluctuated throughout the years
peaking in 2009 with 47 tonnes landed from 36F0. In 2010 landings from
each rectangle were below 50 tonnes.

Figure 6.9

Total Landings of Demersal Fish from 36F0, 36F1, 35F0, 35F1
2005 - 2010

Total Landings of Pelagic Fish from 36F0, 36F1, 35F0, 35F1
2005 - 2010
300

250

 Demersal fish spend most of their life-cycle associated with the seabed
and feed and breed in benthic habitats. However, spawning may occur in
the water column and eggs and larvae may be found at or close to the
surface.
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 Pelagic fish are those species that spend the majority of the life-cycle in
the water column or associated with the surface. These species
generally feed and breed within the water column, although some species
(e.g. herring) may spawn on the seabed.
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Overall, catches have declined each year from 2006 to 2010 which indicates
a decline in the importance of demersal species for the Humber and Outer
Wash fisheries. The commercial value of demersal species is lower than
other species such as shellfish which encourages fishermen to target other
species.
Landings for the species caught in the region have shown both increases
and decreases in the period between 2005 and 2010. These fluctuations are
described below:


Cod landings have increased steadily from 2005 to 2009 from 15 tonnes
in 2005 to 83 tonnes in 2009. When put in the context of the decline of
the whole fishery over this time, it can be seen that cod was becoming a
significantly more important contributor to percentage of total landings in
recent years. However, this increase in landings is likely to be linked to
the moderately successful year class of 2005, which recruited to the
fishery in successive years. In 2010 landings reduced to 15 tonnes
indicating that the fishery is now in a declining trend.



Plaice were the largest contributor to this fishery in 2005 but landings
declined from 113 tonnes in 2005 to 8 tonnes in 2008. Landings
increased to 40 tonnes in 2010.



Whiting landings increased rapidly from 2005 (13 tonnes) to 211 tonnes
in 2006. In subsequent years landings decreased to 3 tonnes in 2010.



Skates and ray landings have remained relatively stable from 2004 to
2009 with landings between 17 – 28 tonnes, the exception of 2007 when
landings dropped to 8 tonnes.





Dogfish were not landed in 2005 and 2006 and have since only been
landed in very small amounts, with landings fluctuating between 0.06
tonnes in 2007 and 0.005 in 2008.

Shellfish

Seasonal Variation in Landings

General Considerations
Seasonality, which brings some species inshore to breed and changes their
market value, is a very important feature of the fisheries in the area.
However, it must be noted that the beginning and end of seasons change
from year to year and localised seasonal differences in fisheries exist. Catch
quotas also influence the apparent seasonality of commercial species
because vessels may target one species until the quota is met and then
move onto another species.

ENVIRONMENTAL RESOURCES MANAGEMENT

The traditional pink shrimp (Pandalus montagui) was an important fishery
for boats based at King’s Lynn and Boston; however, a change in market
forces resulted in the decline of the fishery. Pink shrimp are found
throughout The Wash area south of the Humber Estuary and only a very
small fishery exists today; however, high abundance levels of the
species currently found throughout the area may initiate some degree of
interest in the future, particularly if brown shrimp were to decline.



Landings of cockles (Cerastoderma edule) are restricted within the
MAREA study area to the inner Wash. In 2010 cockle harvesting
occurred between June and December, however, for 2011 landings were
primarily restricted to June through to August (Nigel Proctor, pers.comm,
2011).

Within the landings data there is a degree of seasonality for most shellfish
species (Figure 6.10).
 Landings of whelks (Buccinum undatum) peak in April and May and are
generally low during the autumn and winter.


Mussels are not recorded from February to May, and show two landings
peaks, the smaller in September and the larger in November.



Landings of scallops (P. maximus and A. opercularis) fluctuate
throughout the year with overall higher landings in spring and early
summer than winter. The seasonality of these landings may however, be
dictated by where the largely nomadic fleets are fishing (Nigel Proctor,
pers.comm. 2011). If the fleets are concentrating effort in ICES sub-area
VII (Nigel Proctor, pers.comm, 2011), then effort within the MAREA
region will be significantly reduced, however, should the scallop fishery in
ICES sub-area VII be closed, then the nomadic scallop fleet may migrate
into the central North Sea and the MAREA area specifically to continue
fishing.



Fresh Cockles (Cerastoderma edule)

Landings of lobsters are considerably lower in the winter months than in
the spring, with landings peaking in August. However, as the value of
lobster (£’s/kg) is considerably greater from November to March, the
importance of the fishery outside of peak landing months should not be
underestimated.

 Brown shrimp landings are low in spring and summer months and peak in
October, as a result of recruitment to the fishery.


Sole landings decreased from a peak of 21 tonnes in 2005 to 2 tonnes in
2009. Landings increased in 2010 to 29 tonnes.

6.2.5



Landings of crab peak in October and November and are generally low in
spring, but fluctuate throughout the year. However, there is evidence
both from landings data (2009 -2010) and anecdotal (2011) that the
traditional spring brown crab fishery along the southern Yorkshire coast
(Holderness) has begun to re-emerge (Nigel Proctor, pers. Comm.
2011).

Source: Shutterstock.com
.

 Landings of whelks (Buccinum undatum) peak in April and May and are
generally low during the autumn and winter.


Cephalopods are landed as by-catch and are not a targeted species.

A number of species that are not represented above may also play a
significantly important role either as a seasonal short scale fishery or as an
important source of revenue to a small number of fishermen to supplement
their income.
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Figure 6.10

Average Monthly Landings of Shellfish and Cephalopods from 36F0, 36F1, 35F0 and 35F1 for 2004 to 2010

Mussels

Whelks

Scallops

90

16

80

14

35
70

25
20
15

12

Landings (tonnes)

Landings (tonnes)

Landings (tonnes)

30

60
50
40
30

10
8
6
4

10

20
2

5

10

0

0

0

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

12

4
2

20
15
10
5

0
Jan Feb Mar Apr May Jun

May

Jul

Aug

Sep

Oct

Nov

Dec

60
50
40
30
20
10
0

0

Jul Aug Sep Oct Nov Dec

Jun

70

Landings (tonnes)

Landings (tonnes)

6

Apr

80

25

8

Mar

Crabs

30

10

Feb

Dec

Brow n shrimps

14

Landings (tonnes)

Jan

Jan

Feb Mar Apr May
Jun Jul Aug Sep Oct Nov Dec
Lobsters

Jan Feb Mar Apr May Jun

Jan Feb Mar

Jul Aug Sep Oct Nov Dec

Apr May

Jun

Jul

Aug Sep Oct

Nov Dec

Cuttlefish

Octopus

Squid

0.02

0.08

0.9

0.018

0.07

0.8

0.016

0.05
0.04
0.03

0.7

0.014

Landings (tonnes)

Landings (tonnes)

Landings (tonnes)

0.06

0.012
0.01
0.008
0.006

0.02

0.6
0.5
0.4
0.3

0.004

0.2

0.01

0.002

0.1

0

0

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Source: MMO landing statistics

ENVIRONMENTAL RESOURCES MANAGEMENT

6-12

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Finfish



Landings of pelagic fish species show marked seasonality which is generally
associated with their ecology. Herring and sprat landings tend to be greatest
in the winter months, between November and December for herring and
between January and February for sprats (
Figure 6.11).


(1)



Generally, the landing patterns (particularly for the smaller vessels) are
driven by the seasonal migrations of each species and their availability on
the fishing grounds:

Landings of plaice peak in the spring and summer (May to July) before
decreasing until there is another peak in December. Plaice are generally
present in shallow waters and estuaries during the summer months
before migrating offshore during the winter.

Plaice (Pleuronectes platessa)

Herring have a large peak in landings in November and December, and
are not landed at any other time of year. This is because Banks
herring, move inshore to spawn in the autumn and area available to the
Humber fisheries. Herring overwinter inshore before moving offshore
into deeper waters.



Other pelagic species show their highest catches in January, and there
is a second, smaller peak in landings in June. There are no landings of
other pelagic species between September and December.

and will be present in the vicinity of the study area between August and
December.



Sprat landings peak in January, and this rapidly decreases with no
sprats landed between April and December. Similarly to herring, sprats
migrate inshore during the winter which makes them available to
fisheries.

Landings of bass tend to be low during the winter months (Figure 6.12)
increasing during the summer and peaking in September, although this
does not necessarily reflect the importance of small scale fisheries (e.g.
along the Holderness coast during spring). There is also a smaller peak
in May. Traditional bass spawning areas are known to be offshore
between March and June and then bass move inshore; however, for the
MAREA study area there is only limited anecdotal evidence of a
spawning stock. It is highly probable that the greater part of the more
localised population are made up of adolescent recruits from the Thames
stock, although ripe fish are frequently recorded, as are 0-group
juveniles

Sprat (Omerus eperlanus)

(2)

. At the time of writing, there is no well-defined spawning
(3)

ground in the study area .






Source: Shutterstock.com



Horse mackerel landings peak in September with a smaller number of
landings in July, and August. Horse mackerel are present in the North
Sea during April – December where they spawn in the eastern North Sea
during May and June. Horse mackerel migrate westwards towards the
Humber region to come available for fisheries during September before
they leave the North Sea via the Channel for warmer waters in October.

(1) Banks herring are the type of herring found within the study area. They spawn in the central North Sea.
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Landings of dogfish are in three peaks throughout the year. The first, and
largest, is in April, the second in August and the smallest peak in
December. Landings in other months (except March) are nil.
Unfortunately, dogfish are rarely identified to species level and as a
consequence, the landings are likely to include a number of species
including lesser spotted dogfish (Scyliorhinus canicula), common
smoothhound (Mustelus mustelus) and starry smoothhound (Mustelus
asterias) (Nigel Proctor, pers.comm. 2011).
Sole landings fluctuate throughout the year. Peak landings occur in
December with a second peak in October and March. Landings are
lowest in the late spring and summer.
Landings of other flatfish peak in September and December; however,
landings are similar throughout the year.



Peak cod landings occur in February and remain low throughout the rest
of the year until they increase in December and January. There are cod
nursery grounds present in the vicinity of the study area and cod migrate
south towards the study area during autumn to spawn making them
available to fisheries.



Whiting catches peak in September and are generally low during the rest
of the year. Whiting move offshore during January and July to spawn

Source: Shutterstock.com



Landings of skates and rays do not show a seasonal pattern. Shark
landings are highest between June and August and are low during all
other months.



Landings of other demersal species peak in May and June and then
again in September after declining in the mid-summer months.

The majority of the observed patterns in landings are likely to be driven by
the biology of each species. As each species moves inshore to breed,
catches generally increase. For instance, cod breed during the winter and
catches increase during this time when they move inshore to the spawning
areas (see Section 5.3). However, in some instances the catches are driven
by the quota system within the CFP (Common Fisheries Policy) which
manages the catches of each species. If the quota is used up quickly fishers
will move to target another species until the quota is released in the New
Year or more quota becomes available.

(2) Individuals up to 1 year old
(3) Nigel Proctor pers. comm.
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Figure 6.11 Average Monthly Landings of Pelagic Fish from 36F0, 36F1, 35F0 and 35F1, for 2004 to 2010
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Figure 6.12 Average Monthly Landings of Demersal Fish from 36F0, 36F1, 35F0 and 35F1, for 2004 to 2010

Source: MMO landing statistics.
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6.2.6

Fishing Fleets

Introduction
The Humber and Outer Wash MAREA study area is bordered by a number of
fishing ports. Vessels from ports outside the study area also fish the
grounds within the MAREA study area. These ports include Grimsby, Hull,
and King’s Lynn. Vessels from ports in Belgium, Holland, France and
Germany also use the study area as a fishing ground.
Generally, the majority of vessels operating in the study area are under 10 m
in length and operate within the 6 and 12 mile nautical limits. The larger
vessels (over 10 m in length) are generally fewer in number but are recorded
during overflight surveys. As a result, the spatial and temporal variations of
the larger vessels can be readily plotted. The spatial and temporal variation
of the less than 10 m vessels is less well understood but through
consultation it was possible to map their fishing grounds.

Data Sources
For the offshore fleet (both UK and foreign) the main data source was the
overflight data provided by MMO. In addition, a report on the fisheries
around the UK produced by Cefas (Walmsley et al., 2007) was reviewed and
relevant information to the fisheries in this area used to inform the report.
The inshore and offshore fleets are discussed separately below. For each
sector the spatial and temporal differences in fishing are presented and for
the greater than 10 m sector the temporal and spatial changes in fishing
effort are further discussed based on overflight data.

compete for space with the under 10 m segment on the nearshore grounds
at certain times of the year, particularly during high summer when lobsters
become more freely available.
South of the Humber Estuary and within The Wash, the key under 10 m
shellfish grounds follow a similar pattern ie predominantly inshore, with some
seasonal migration into deeper water or bank areas (Race Bank). Vessels
from Skegness, Brancaster, Wells and the coastal area between Cley and
Sea Palling (including Cromer) fish largely within 3 nautical miles (Burnham
Flats, Inner Docking Shoal and the Stiffkey and Blakeney Overfalls), with
seasonal migration into areas further offshore (Race Bank, Outer Docking
Shoal, North Ridge and Dudgeon shoal), particularly during the summer.
These vessels number around 50, with the majority based at Wells (approx.
13 vessels), Brancaster (4-5 vessels) and with around 30 vessels between
Cley and Sea Palling. Some vessels, and in particular those based at
Cromer may work east as far as Inner Haisborough.

Whelks
Landings of whelks are largely dictated by market demand. The vessels that
target whelks have specific fishing gear and indications are that there are up
to 6 vessels in King’s Lynn which may target whelks for a short period,
although vessels operating out of all the principal shellfish ports (Bridlington,
Grimsby, Wells and Cromer) will land whelks if there is a market for their
catch.

Whelk (Buccinum undatum)

Brown Shrimp
There are mixtures of vessel sizes which target brown shrimp, which tend to
be primarily located at King’s Lynn and Boston, although a small number of
vessels at Brancaster may also occasionally target brown shrimp within the
inner Wash and within suitable nearshore coastal margins. The key grounds
for the King’s Lynn and Boston fleets are largely defined by season, with
Mablethorpe and to a lesser extent, the Humber Estuary being key grounds.
Figure 6.13 provides an indication of the location of low intensity, moderate
intensity and high intensity brown shrimp fishing grounds from consultation
with local fishermen. High intensity fishing grounds extend adjacent to the
shore from the Humber Estuary to The Wash which overlaps with Licence
Area 107. The moderate intensity fishing grounds extend eastward from the
high intensity fishing ground overlapping with nine Licence Areas and three
Application Areas. An area of low intensity shrimp fishing occurs directly
east of the Humber Estuary which overlaps with Licence Areas 102 and 105
and Application Areas 448 and 449.
Brown shrimp are ubiquitous throughout The Wash region, which is the most
important fishery in the UK, and this is reflected by the number of vessels
targeting the species. As many as 40 vessels from King’s Lynn and Boston
may be engaged in this fishery, with two thirds of the fleet operating from
King’s Lynn, with the remainder based at Boston. The bulk of landings feed
into the Dutch market, with vessels operating in more remote areas
(Brancaster), more likely supplying local outlets. During the winter, vessels
targeting brown shrimp operate in the deeper water channels throughout The
Wash region.
Similarly to the brown shrimp, pink shrimp are ubiquitous throughout The
Wash, although despite this once being a significant fishery, only a single
vessel is now thought to exert a very limited amount of effort on the pink
shrimp, and as a consequence it is not currently an important fishery .

The Inshore (<10 m) Fishing Fleet
Overview
The predominant target species for the under 10 m fleet are a mixture of
crustacean and molluscan shellfish and the under 10 m fishery is largely
conducted inshore (within 6 nautical miles) due to the distribution of the
target species and due to the relatively small size of the fleet’s vessels. As
outlined previously there are only very limited data to illustrate the
distribution of under 10 m fishing activity and as a consequence, this section
is based largely on anecdotal evidence and from the consultation process.
Along the Holderness coast, vessels operating from Bridlington, Hornsea,
Withernsea and Easington, as well as one vessel from Spurn on a seasonal
basis, target crustacean shellfish and tend to work the inshore waters all
year round. Given the number of under 10 m vessels operating within this
area (approx. 50 vessels), competition on the key fishing grounds inshore is
significant, and this is exacerbated when the over 10 m fleet is taken into
consideration. The over 10 m fleet, which along the Holderness coast fish
solely out of Bridlington, tend to fish further offshore (6 – 12 nm), but will

ENVIRONMENTAL RESOURCES MANAGEMENT

Source: Shutterstock.com

6-16

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Figure 6.13 Illustrative Brown Shrimp Fishing Grounds in the MAREA Study Area
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Cockles

Figure 6.14 Illustrative Cockle Fishing Grounds in the MAREA Study Area

The cockle is an important target species for many vessels within The Wash,
although this fishery is predominantly targeted by vessels at Boston and
King’s Lynn. There are no licensed cockle fisheries within the MAREA study
area north of the Humber Estuary. Within The Wash area there are between
46 and 50 vessels that harvest cockles, which has a 1,500 tonne Total
(1)

Allowable Catch (TAC) for 2011. This fishery is a predominantly hand
worked fishery, with vessels settling out on the sandbanks as the tide ebbs
and fishermen rake and collect the cockles by hand until the tide begins to
flood, whereby the vessel then floats free and returns to port with the daily
catch. However, when stock levels allow, suction dredging is used by fishing
vessels.
The principal cockle grounds (Figure 6.14) are located throughout The Wash
particularly on the inner Wash sands at Wainfleet, Roger, Gat, Holbeach and
Daseleys, and along the North East Lincolnshire coast. The cockle fishing
grounds do not overlap with the marine aggregate licence areas. A number
of vessels based at Brancaster also work cockle beds, although these are
private beds. These beds are rented under a long standing agreement with
the Crown Estate, and managed by the Le Strange estate, and these cockles
can only be harvested by the fishermen who are operate on behalf of or
under permit of the estate.
Cockles are targeted by a range of vessels sizes although byelaws may be
implemented to restrict overall vessel size to 14 m. The seasonality of the
cockle fishery is difficult to predict as it is considered to be a year round
fishery, activity on the individual cockle beds may be very short, depending
on the standing crop. Once a bed has been fished to the maximum extent,
vessels may move to different beds or locations, in addition the average size
of cockles on a bed may be too low to facilitate a harvest, although later in
the year these cockles may have grown to a harvestable size.

(1) A catch limit set by the European Commission for key fish stocks given to each member state.
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Mussels

Figure 6.15 Illustrative Mussel Fishing Grounds in the MAREA Study Area

There are approximately 30 – 35 vessels which target mussels using a range
of methods from suction dredging, mechanical dredging and or hand
collection although the latter is restricted to small vessels. This is primarily
an all year round fishery, with mussel collected for seed, to be sold on to
other fishing companies, or placed directly onto the fishermen’s own ‘lays’:
alternatively the adult mussel can be sold for human consumption and on to
markets/processors. In the last two years most of the seed mussels
harvested by Boston and King’s Lynn vessels has been sold on to Germany,
although two vessels operating from the Thames Estuary have, for 2010 and
2011, been working within The Wash and transporting seed mussel to their
own lays outside of the area. In addition, some vessels based at Brancaster
have also been operating in the deeper areas of The Wash; these vessels
dredge a range of mussels including the seed mussel, and deposit them on
lays close to their normal working area.
The mussel fishing grounds are shown in Figure 6.15. The principal fishing
grounds for the Boston and King’s Lynn fleets vary considerably and due to
the dynamic nature of The Wash, naturally occurring mussel beds change
considerably. Seed mussel beds are located adjacent to the coastline south
of the Humber Estuary; these beds overlap with Application Area 493 and
are adjacent to Application Area 400 and 439 and Licence Area 197 and
107. Mussel beds with more established adult specimens are abundant in a
range of areas; mussel lays in The Wash are subject to high intensity fishing.
During consultation fishermen indicated a number of locations which are
potential mussel bed areas; Figure 6.15 shows that these areas are in close
proximity to Licence Areas 107, 440 and 441/1.
The King’s Lynn and Boston fishermen’s mussel lays cover a wide area of
the inner Wash, with artificial mussel beds sited on sand banks and
channels. The Boston vessels tend to utilise areas around Roger Sand and
Gat channels, with King’s Lynn fishermen concentrating their activities on
Breast Sand, Thief Sand and Pandora.
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Whitefish

Shellfish (Crab and Lobster)

Whitefish (in fisheries terms) refer to several ecological groups of demersal
and benthic finfish. In recent years there has been a significant decline in
the whitefish activity of the under 10 m fleet within the MAREA study area
mainly due to economic constraints and a decline in traditional target
species. However, the emergence of ‘new world’ species such as bass has
afforded those vessels still with an interest in white fish, an opportunity to
continue some form of fishing. Along the Holderness coast a small number
of vessels have continued to fish for traditional whitefish. The majority of
these vessels use gill and or trammel nets in the nearshore coastal margins,
targeting cod and whiting during the winter and spring, Dover sole in the
spring through to early autumn, along with bass and thornback ray which
appear to be absent only during the winter.

Generally most under 10 m vessels will fish consistently between shore
bases and out to 3 miles, with some further migration towards the 6 mile
limit. North of the Humber Estuary is a key fishing ground for the under 10 m
fleet (Figure 6.20). The inshore area south of the Humber Estuary and east
of The Wash are also important for shellfisheries; these areas, highlighted in
Figure 6.20 show the greatest offshore extent of the fishery and during the
year this boundary moves closer to shore. These areas do not overlap with
marine aggregate licence areas. Licence Area 107 overlaps with an area of
moderate intensity fishing which is exploited by both small and large vessels.

Dover Sole (Solea solea)

UK Fishing Boat

The Offshore (> 10 m) Fishing Fleet- UK Vessels
Overview
Vessels greater than 10 m in length are recorded during overflight surveys.
These data are recorded for both UK and foreign vessels fishing within UK
waters.
In addition to ports along the coast of the UK, a number of vessels from ports
within other European countries (both European Union member states and
non-member states) fish the area. Some of these vessels land their catch in
UK ports whereas other land at their own home port or other international
ports. The UK fishing fleet is more active in the Humber and Outer Wash
study area than the foreign fleet.

Fishing Nets

Source: Shutterstock.com

The annual overflight data for UK fishing vessels (Figure 6.16) shows fishing
occurred across the majority of the study area each year. Where vessels
were present the numbers were low, usually 1 vessel at the most. In 20062008 higher vessel activity was seen close to The Wash.
The seasonal information from overflight data (Figure 6.17) shows a similar
pattern to the annual data. The intensity of fishing is highest in the summer
and autumn with high values recorded in the north of the study area
VMS data showing the number of vessels using mobile fishing gear (trawlers
and dredgers) and static fishing gear (pots, longlines and nets) in the study
area between 2007 and 2010 are illustrated in Figure 6.18 and Figure 6.19
respectively.

Source: Shutterstock.com

South of the Humber a very small number of vessels still target whitefish,
primarily from Skegness, Wells and Brancaster. The principal target species
are thornback ray, Dover and lemon soles, cod and bass, with the occasional
monk, and brill, although for cod, a lack of quota has more recently ensured
that landings are negligible. A single vessel from Skegness is thought to
continue long lining for a range of species in adjacent waters inshore, whilst
occasional vessels from Wells nets for thornback rays in April and May,
fishing the stretch down towards Cromer. There is an occasional vessel that
may venture on to the Race Bank during the winter months (December –
January) to fish for Brill.
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Both figures show that there are large gaps in the dataset across the study
area and that seasonal information cannot be distinguished, which limits the
usefulness of the data. However, it is possible to conclude that vessels using
mobile fishing gear focus their effort on The Wash and inshore areas. The
effort of vessels using static fishing gear is focussed in the northern and
eastern parts of the MAREA study area.
.

Source: Shutterstock.com

6-20

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

Figure 6.16

Annual Overflight Standard Observations of UK Fishing Vessels in the Humber and Outer Wash Study Area, 2005 - 2009
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Figure 6.17 Seasonal Overflight Standard Observations of UK Fishing Vessels in the Humber and Outer Wash Study Area, 2005-2009
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Figure 6.18 The Presence of Fishing Vessels using Mobile Gear across the Study Area from VMS Data between 2007 and 2010
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Figure 6.19

The Presence of Fishing Vessels using Passive Gear across the Study Area from VMS Data between 2007 and 2010
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Information gained during the consultation process indicates that there is a
mix of UK over 10 m and under 10 m fishing vessels active in many of the
different fisheries observed in the Humber and Outer Wash area. These
include shellfish, shrimping (beam trawls), cockle harvesting and mussel
dredging. Many over 10 m vessels cannot be distinguished from under 10 m
vessels; this complicates the identification of fishing vessels present on key
fishing grounds making the over 10 m vessels almost impossible to separate
from the under 10 m fleet activity described above.

Figure 6.20 Illustrative Shellfish (crab and lobster) Fishery Boundary within the MAREA Study Area

Shellfish (Crab and Lobster)
The shellfisheries are highly seasonal and the areas exploited by fishing
vessels change throughout the year.
Within the Holderness shellfish fishery, the over 10 m fleet segment tends to
fish further offshore than the under 10 m sector for a considerable part of the
year. However, a large number of these vessels will fish amongst the under
10 m sector during the summer, when lobsters become increasingly more
available in the nearshore environment. The over 10 m vessels will fish from
3 miles predominantly out to the 12 mile limit, with a number fishing beyond
this at certain times of the year, although the greater part of all shellfish
activity occurs within the UK 12 mile territorial limits (Figure 6.20).
Members of the Holderness Coast Fishing Industry Group (HCFIG) indicated
during the consultation meeting that some of their members fished using
over 10 m vessels in the summer in Licence Areas 106/1, 106/2 and 106/3
and on the periphery of 480. They also fished the area between these sites
and into Licence Area 105, which is described as a key juvenile lobster and
edible crab area during the summer when they fish the grounds (Figure
6.20). During the winter months the over 10 m vessels (keel boats) based at
Bridlington also fished a large area north of Licence Areas 440 and 441/1
(Figure 6.20), which gave excellent crab and lobster catches as well as large
velvet crabs.
This distribution of shellfisheries exploited by over 10 m vessels described
correlates with VMS data of static vessels (Figure 6.20); VMS data show a
higher density of fishing vessels in the northern and eastern part of the
MAREA study area.
South of the Humber Estuary, the majority of vessels engaged in crustacean
shellfish activity are under 10 m; there is no such distribution of over 10 m
vessels seen in the region north of the Humber. There are however a couple
of over 10 m shellfish vessels operating out of Wells, which may fish farther
afield than the smaller 10 m vessels.

Brown Shrimp
The over 10 m vessels which target brown shrimp using beam trawls are
primarily based at King’s Lynn and Boston. The key grounds for the King’s
Lynn and Boston fleets are largely defined by season with Mablethorpe
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and the deeper water channels throughout The Wash region being the key
grounds (Figure 6.13). The area of high intensity brown shrimp fishery in
Figure 6.13 correlates with VMS data of vessels using mobile fishing gear.
The VMS data shows high intensity mobile fishing gear usage inshore south
of the Humber Estuary (Figure 6.18).

Figure 6.21

Annual Overflight Standard Observations of Foreign Fishing Vessels in the Humber and Outer Wash Study Area, 2005 – 2009

Cockles
The over 10 m fleet is located at Boston and King’s Lynn. The principal
cockle grounds (Figure 6.14) are located throughout the inner Wash sands at
Wainfleet, Roger, Gat, Holbeach and Daseleys, and along the North East
Lincolnshire coast.

Mussels
There are a number of over 10 m vessels which target mussels using suction
dredging or mechanical dredging. This is primarily an all year round fishery,
with mussel collected for seed, to be sold on to other fishing companies, or
placed directly onto the fishermen’s own ‘lays’, alternatively the adult mussel
can be sold for human consumption and on to markets and/or processors.
Due to the dynamic nature of The Wash, naturally occurring mussel beds
change considerably and principal fishing grounds for the over 10 m Boston
and King’s Lynn fleets vary accordingly. Seed mussel beds are recorded off
Skegness (Figure 6.15) adjacent to Licence Areas 400, 197, 439 and 107,
whilst beds with more established adult specimens are abundant in a range
of areas including offshore.
VMS data from mobile fishing gear usage in the MAREA study area between
2007 and 2010 (Figure 6.18) shows high intensity in The Wash; this
distribution correlates with areas identified as key mussel fishing grounds
during consultation.
The King’s Lynn and Boston fishermen’s mussel lays cover a wide area of
the inner Wash (Figure 6.15), with artificial mussel beds sited on sand banks
and channels. The Boston vessels tend to utilise areas around Roger Sand
and Gat channels, with King’s Lynn fishermen concentrating their activities
on Breast Sand, Thief Sand and Pandora.

The Offshore (>10 m) Fishing Fleet - Foreign Vessels
The majority of foreign vessels that fish in the Humber and Outer Wash are
from the European Union. Fishing effort from foreign vessels does not
account for the majority of fishing activity in the Humber and Outer Wash
study area. Figure 6.21 shows that in 2005 very few foreign vessels fished in
the study area. In 2006 and 2007 fishing activity increased but was mainly in
the central and northern parts of the study area. In 2008 and 2009
approximately half of the study area was being fished by foreign vessels but
in low numbers where present.
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Figure 6.22

Seasonal Overflight Standard Observations of Foreign Fishing Vessels in the Humber and Outer Wash Study Area
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Overflight data for seasonal fishing activity shows that there is no seasonal
trend in fishing by foreign vessels. Activity is focussed on the northern half
of the study area throughout the year. French trawlers operating from
Boulogne sur Mer in France trawl for whiting on a seasonal basis along the
Yorkshire coast, restricted to fishing outside the 12 nautical mile territorial
limit, this fishery has in recent years created a significant degree of conflict
between the French fishermen and UK shellfish fishermen based in
Bridlington (Nigel Proctor, pers.comm. 2011).

6.2.7

Spatial and Temporal Trends of Fishing Methods (>10m
vessels)

Introduction
Fish from the study area are either transported to ports in continental Europe
or landed locally. Those fish that are landed within the study area are sold at
fish markets both locally and further afield. The prices received at market
(see Section 6.2.9) are determined by the supply, the time of year, the
quality and source of the species being sold. The number of observations
from overflight surveys, carried out by Defra, of vessels within the Humber
and Outer Wash study area using various gear types is shown in Table 6.1.

Table 6.1

Number of Vessel (>10 m) Observations from Defra Overflight
Surveys for Gear Types within the Study Area, 2005 - 2009.

Gear type
2005 2006
Side trawler (pelagic/demersal)
13
3
Stern trawler (pelagic/demersal) 149
144
Beam trawler
745
624
Bottom Seiner
8
17
Demersal stern trawler
189
110
Demersal side trawler
52
16
Pelagic stern trawler
8
7
Pelagic side trawler
2
1
Mussel dredger
2
Purse seiner
7
6
Shrimper
5
13
Long liner
13
7
Gill netter
34
33
Potter/whelker
234
376
Drift netter
1
Rod and line
1
3
Trawler
525
1014
Pair trawler
119
110
Suction dredger
8
Unknown
32
12
Scallop Dredger
18
20
Source: Defra overflight data provided by MMO.
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2007
12
312
883
6
262
19
19
1

2008
4
137
623
20
223
21
16
2

2009
3
128
892
19
231
11
13
3

8
23
15
50
584
4
17
873
83
22
69
14

2
6
5
49
534
3
5
611
60
118
6
27

2
9
71
769
22
18
895
93
5
17
55

Data Sources

Figure 6.23 The Principal Features of Demersal Otter Trawl Gear

The overflight data have been used to provide some indication of the
variation in the number of fishing vessels throughout the area and between
years and months.

Trawls Vessels Over 10 m
A variety of trawl gears are used in the study area to target a number of
species. Generally trawls are used to target demersal fish species and may
take some benthic invertebrates as bycatch (crabs, squid etc). Pelagic trawl
gears are used to target pelagic fish species such as herring, sprats and
sandeels (mainly Danish vessels). The main trawl gears recorded in the
overflight data are:





pelagic and demersal side trawlers;
pelagic and demersal stern trawlers;
beam trawlers; and
pair trawlers.

Beam trawlers are largely used to target flatfish such as sole and plaice that
burrow in the sand (see Section 5.3), and brown shrimps Crangon
crangon (Gubbay and Knapman, 1999). In this type of trawl, the mouth of
the net is kept open by the beam that is mounted at each end on guides or
skids that travel along the seabed. The trawls are adapted and made more
effective by attaching tickler chains that drag along the seabed in front of the
net, causing the fish to rise from the sand and into the oncoming trawl.
Otter trawls (Figure 6.23) are mainly used to catch species such as cod,
whiting, bass (see Section 5.3) and Nephrops. The otter trawl is a large
cone-shaped net, which is towed across the seabed. The mouth of the net is
kept open by otterboards, which maintain contact with the seabed. This
method is used by pair, side and stern trawlers. Pelagic trawls are generally
otter trawls that are towed through mid-water or close to the surface to catch
pelagic species.

Source: Galbraith, R. D., and Rice, 2004

Overflight data of all trawling activity in the study area between 2004 and
2009 (Figure 6.24) show that in 2007 trawling was most widespread of the
five years but at low levels. In 2006 an area of high activity was recorded
close to Flamborough Head. Trawling vessel presence has decreased since
2007 and in 2009 approximately half of the study area has no trawling
activity.
There is no clear seasonal pattern in trawling activity (Figure 6.25) in the
study area. Activity is generally low throughout the year but occurs across
most of the study area. Activity is highest, and most widespread in the
summer with a peak in trawling activity in The Wash.

Data collected on fishing intensity in the Humber Regional Environmental
Characterisation (REC) survey between 2007 and 2009 (Vansteen, 2011)
indicated that beam trawling fishing activities by vessels over 15 m was
extensive in the area south of the Humber close to the coast and into The
Wash with moderate to high intensity. To the east of the Humber, activity
was focused outside the Humber and Outer Wash study area and with a low
intensity. Otter trawls over 15 m and pelagic trawling intensity was generally
low intensity across the MAREA study area.
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Figure 6.24 Annual Overflight Standard Observations of Trawl Fishing in the Humber and Outer Wash Study Area, 2005 -2009
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Figure 6.25 Seasonal Overflight Standard Observations for Trawl Vessels Fishing in the Humber and Outer Wash Study Area

Gillnets and Driftnets
(1)

Gillnets (Figure 6.26) can be set at or below the surface, on the seabed, or
at any depth in between. Drift netting (a type of gill net), will often be used by
vessels for targeting small inshore pelagic fish such as herring and sprats.
Drift nets are not attached to the vessel but are allowed to drift in the water
column. The vessel working with the net will keep the net in sight at all times
floats attached to the net making this easier.

Figure 6.26 An Example of a Gillnet

Source: Galbraith, R. D., and Rice, 2004

The number of vessels using this gear type ranged between 33 in 2006 and
71 in 2009 recorded during the overflight survey (Table 6.1). Seasonal
observations of netting activity (Figure 6.27) show that there is an increase in
activity in the summer and autumn in the north of the study area.

(1) Static nets set upright in the water to catch fish by entangling their gills in their mesh.
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Figure 6.27 Seasonal Standard Observations for Netting Vessels Fishing in the Humber and Outer Wash Study Area 2005-2009
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Potting

Figure 6.28 An Example of a String of Pots used by Commercial Fishermen

Potting vessels are generally smaller (less than 10 m) inshore vessels rather
than the larger offshore vessels. There are approximately 110 under 10 m
potting vessels in the MAREA study area. The data from Cefas on over 10 m
vessels (Table 6.1) indicates that a maximum of 769 vessels using this gear
type were recorded by the overflight surveys fishing in the MAREA study
area. Potting for shellfish by the inshore fleet occurs throughout the year,
but effort generally increases inshore from late March through to late
September or early October. The species most commonly caught by potting
vessels include





(1)

:

Nationally there is an increasing trend in shellfish potting effort, although this
trend is less distinct within individual fisheries. Concerns have been raised
at a national level and measures are currently under investigation with
respect to maintaining sustainability of the shellfish resource without
significantly impacting the shellfish sector (Barrister, 2006). Whilst the
general pattern is of increased effort, which can be observed for the majority
of months, it is more pronounced during the summer period. Effort generally
declines in the autumn and winter months (ESFIC, 2007) due mainly to the
poor weather when many beach launched vessels are unable to get to sea
and part-time fishermen bring their gear ashore.

Lobster Pots

lobster Homarus gammarus;
edible crab Cancer pagurus;
velvet crab Necora puber; and
whelk Buccinum undatum.

Velvet crab (Necora puber)
Source: Galbraith, R. D., and Rice, 2004

Lobster prices can vary greatly between summer and winter. In 2009 the
average value of lobster was £8.90 per kg (Table 6.3); however, in
December 2010 lobster was reaching up to £20 per kg (Nigel Proctor,
pers.comm. 2011). Historically, the peak fishing period for edible crab is
from the end of March to the middle of May, with a second peak from August.
Crab caught in the area fetch in the region of £0.90 to £1.10 per kg.

Lobster (Homarus gammarus)

Source:Shutterstock.com

Potting activity (Figure 6.29) from overflight data shows that potting is
restricted to the northern part of the study area in the winter but for the rest of
the year activity is widespread across most of the study area but at lower
levels south of the Humber Estuary. There is a peak in potting in the
summer near the northern boundary of the study area. This northern
distribution correlates with VMS data of vessels static fishing gear (Figure
6.19).

Source: Shutterstock.com
An illustration of potting gear on the seabed is shown in Figure 6.28.
The majority of pots used are of a plastic parlour pot design; although a
small number of traditional creel pots are still used. Pots are strung together
in a line which is then anchored to the seabed (Figure 6.28). These pots are
then baited and left anchored to the seabed until the owner returns to check
them. Commercial potting effort tends to be concentrated around suitable
hard ground, wrecks, pipelines and other areas where target species gather.

(1) Note: actual locations fished for these species and their population distributions are at this time unknown
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Figure 6.29 Seasonal Overflight Standard Observations for Potting Vessels Fishing within the Humber and Outer Wash Study Area 2004-2009
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Long-lines

Figure 6.31 Seasonal Standard Observations of Longline Vessels Fishing in the Humber and Outer Wash Study Area

Any species of fish can be targeted using long lines. A line of baited hooks is
anchored at each end (Figure 6.30) and left for approximately one tide
before being brought ashore, any catch removed and the hooks being rebaited. Long-line fishing takes place in the southern North Sea for cod,
skates and rays, bass and whiting. Long-lining is generally restricted to a
small number of vessels in both the above and below 10 m categories.
Fishing takes place year round but different species are caught depending
on the season.

Figure 6.30 An Example of a Bottom Long-line

Source: Galbraith, R. D., and Rice, 2004

Overflight data (Figure 6.31) on vessels using long-line indicate that there is
no seasonal pattern for this fishing type within the study area and very few
vessels using long-lines were recorded.
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Dredging
Dredging gear consists of a mouth frame to which a holding bag constructed
of metal rings or meshes is attached (Figure 6.32). Dredges are principally
of two variants: dredges that scrape the surface of the seabed and those that
penetrate the seabed to 30 cm or more. Some surface dredges include
rakes or teeth to penetrate the top layer of substrate and capture animals
recessed into the seabed.

Sea anglers concentrate their effort on catching cod and whiting during the
late autumn, winter and early spring (Table 6.2). Cod is historically an
important target species for the recreational sector and it is during this period
that effort from shore is at its highest. During late spring, summer and early
autumn bass are targeted, as are thornback ray, while species such as the
common and starry smoothhound tend to be targeted from early summer
through to autumn. Lesser spotted dogfish are regularly caught throughout
the spring, summer and early autumn (Table 6.2).

The recreational sea fisheries are a valuable asset to the economy. They
attract visitors to the region that support a number of businesses and
livelihoods, including angling charter boats, bait diggers, tackles shops and
angling guides.

Figure 6.32 Example of a Commercial Scallop Dredge

Table 6.2

Source: Galbraith, R. D., and Rice, 2004

Species
Scientific Name
Bass
Dicentrarchus labrax
Cod
Gadus morhua
Dabs
Limanda limanda
Dogfish
Scyliorhinus sp.
Flounder
Platichthys flesus
Grey Mullet
Mugil cephalus
Mackerel
Scomber scombrus
Pollack
Pollachius pollachius
Pouting
Trisopterus luscus
Red Mullet*
Mullus barbatus
Sea Trout*
Salmo trutta
Smoothounds
Mustelus sp.
Sole
Solea solea
Thornback Ray Raja clavata
Tope
Galeorhinus galeus
Whiting
Merlangius merlangus
Source: ESFJC, 2008. Eastern Sea Fisheries Committee Business Plan

The prices received at market for fish landed from the Humber and Outer
Wash are determined by the supply, the time of year, the quality and source
of the species being sold. Table 6.3 presents the average fish prices
received for species landed at all UK ports between 2006 and 2010.

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Recreational Sea Fishing Seasons

Surface dredges are generally utilised in waters around the UK and are used
to target a variety of bottom dwelling animals, such as mussels, oysters,
scallops and clams. The most common method of cockle fishing is now the
use of a hydraulic dredge with solid handling pumps (suction dredging).
Data collected on dredging activity between 2007 and 2009 (Vansteen,
2011) show that scallop dredging activity by vessels over 15 m was not
widespread in the study area and activity was low intensity. Where scallop
dredging did occur it was focussed nearshore towards the north of the study
area.

6.2.8

Sports Fisheries

The northeast coast of England is an important region in terms of
recreational fishing. Although fulltime fishing activity is decreasing in the
Humber Estuary due to economic pressures and unreliable catches, the
popularity of recreational fishing, angling in particular, appears to be on the
increase.

ENVIRONMENTAL RESOURCES MANAGEMENT

(1)

2008-2009. 46pp.
* Not a widespread target for recreational fisheries in the MAREA study area
(Nigel Proctor pers. Comm.)

Cod, whiting, ling and pollack, are typically important species caught
throughout the year, and targeted from small boats, either privately owned or
as part of the charter fleet that operates from a number of ports within the
Humber and Outer Wash area e.g. Bridlington, Grimsby etc. Tope,
thornback ray and smoothhounds provide significant sport throughout the
summer months for charter anglers and self owner anglers alike, as do bass
in the southern Wash area. Angling for sharks has become increasingly
popular in the Outer Wash area following the decline of more conventional
species, although currently this is more restricted to the northern region of
the study area.

6.2.9

Fisheries Value

Introduction

Table 6.3

Average Fish Value (price per tonne) at UK Ports, 2006 - 2010

Brill
Cod
Dogfish
Gurnard
Haddock
Hake
Halibut
Lemon Sole
Ling
Megrim
Monks or Anglers
Plaice
Pollack (Lythe)
Saithe
Sand Eels
Skates and Rays
Sole
Turbot
Whiting
Witch
Other Demersal
Blue Whiting
Herring
Horse Mackerel
Mackerel
Sardines
Other Pelagic
Cockles
Crabs
Cuttlefish
Lobsters
Mussels

2006
5,657
1,614
946
513
1,165
2,291
5,535
3,053
1,186
2,725
2,609
1,191
1,466
506
1,769
1,158
7,561
8,106
790
1,464
1,159
84
234
264
780
368
153
469
1,291
1,441
11,475
91

2007
5,524
1,704
702
461
1,234
1,660
5,801
3,201
1,187
2,491
2,473
1,235
1,492
494
1,824
1,123
7,354
8,331
893
1,232
1,222
123
187
280
669
381
404
639
1,319
1,248
11,792
204

2008
5,691
2,068
607
512
1,095
1,886
5,254
3,042
1,205
2,855
2,786
1,214
1,982
575
1,927
1,147
7,220
7,755
941
1,248
1,282
94
254
272
748
353
309
511
1,317
1,472
11,443
145

2009
5,735
1,779
765
543
985
1,852
6,110
2,654
1,168
2,721
3,103
1,142
1,964
699
100
1,285
7,320
8,041
917
1,416
1,275
40
301
274
843
301
357
2,940
1,244
1,592
9,588
98

2010
5,523
1,950
312
634
1,140
1,805
7,252
3,242
1,382
2,844
3,280
1,138
2,047
910
443
1,420
8,340
8,284
1,053
1,449
1,339
199
289
307
820
276
209
3,146
1,324
1,948
9,748
45

(1) Most up to date information available at time of writing.
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Table 6.3 shows that the most profitable fishery in the UK is lobster although
prices have decreased since 2007 from £11,792 per tonne to £9,748 per
tonne in 2010. Sole and turbot are the second and third most profitable
species in the UK, respectively although their values have fluctuated since
2006 and the values are similar. The value of cockles has increased
considerably since 2008 from £511 per tonne to £3,146 per tonne in 2010.
The opposite pattern has been seen in sandeel value where the value has
decreased from £1,927 per tonne in 2008 to £100 per tonne in 2009.

Value of Landings within the Study Area
Table 6.4 shows the value of key fish species landed from the study area.

Table 6.4 Value (price per tonne) of Fisheries in the Humber Region

Lobster
Crab
Brown Shrimp
Whelks
Sole
Whiting
Plaice
Cod
Scallops
Herring
Squid
Bass
Mackerel
Anchovy
Sprats
Mussels
Cuttlefish
Octopus
Horse mackerel

2006
9695
1171
1711
529
8379
1234
570
1461
5170
0
2707
3936
906
0
0
0
1391
684
360

2007
10518
1221
2581
565
6460
1069
1163
1623
1502
275
2429
5701
906
103
93
523
1054
500
0

2008
10710
1359
3154
636
6640
1296
1050
1869
2223
0
3254
6026
920
0
0
11
1200
778
0

2009
8825
1080
1754
492
7764
768
1112
1617
1333
2056
7071
5732
2061
0
0
0
0
0
452

2010
9970
1016
1844
614
9400
538
1029
1750
1630
1490
2829
5213
1232
0
0
0
1930
0
0

Comparing the value of fisheries from the Humber region with the average
price of fish in the UK (Table 6.3) indicates that the fish species in the
Humber make an important contribution to UK fisheries. The majority of the
values of fish species in Table 6.3 have similar values to the average UK
value.
The value of landings from the five most profitable fisheries within the
MAREA study area landed to all ports (Based on Data from ICES) are
shown in Figure 6.33. Lobster, crab and brown shrimp values decreased
considerably in 2010 but the trend for these three species has been one of
decreasing value over at least the previous two or more years. Lobster and
crab remain the most profitable species in the study area.
The total value of the lobster fishery within the study area in 2010 was
£1,504,002 but had peaked previously at £4,070,754 in 2008. The crab
fishery was valued at £995,445 in 2010 but had peaked in 2006 at
£3,330,552. Brown shrimp were valued at £1,641,452 in 2007 but
decreased each subsequent year until the fishery was valued at £80,911 in
2010. Whelks have shown a gradually increasing trend over the past five
years with the fishery valued at £158,762 in 2006 and £456,056 in 2010.
The value of the sole fishery in the MAREA study area was lowest in 2009 at
£39,117 in 2009 but increased to £261,555 in 2010.
The value of the whole fishery was at a peak in 2007 at a value of
£9,014,620 and has declined since to a minimum of £3,433,278. In 2010
every fishery with the exception of whelks and sole had declined in value.
When looking at all species, cephalopods contribute the least to the total
value of the fishery; this is due to their small landing sizes as opposed to a
small market price.

Figure 6.33 Average Annual Value of Five most Valuable Fish Landed in
35F0, 35F1, 36F0 and 36F1 2006 - 2010
LOBSTER
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CRAB
BROWN SHRIMP
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WHELKS
SOLE
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Annual value

2006
2007
2008
2009
2010
Nephrops
2,779
2,858
2,673
2,262
2,493
Scallops
1,535
1,455
1,538
1,381
1,269
Shrimps and Prawns
1,753
2,575
3,132
1,988
2,148
Squid
2,924
3,284
3,226
2,420
2,839
Whelks
591
592
630
573
648
Other Shellfish
2,115
2,182
2,149
2,178
2,197
Source: MMO UK Sea Fisheries Statistics 2010 Table 3.17 available from
http://marinemanagement.org.uk/fisheries/statistics/annual2010.htm
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Summary

The North Sea and the Humber and Outer Wash have been important areas
for fishing activity for centuries. The region is important for populations of a
number of commercial fish species (e.g. plaice, whiting, cod, and herring),
providing spawning, nursery and feeding grounds for many of them. A wide
variety of fisheries have developed in order to exploit these resources and
the dynamics of the fisheries have become linked to the life cycles of the fish
and shellfish that they target.
The most widely used commercial fishing methods currently utilised in the
region can be broadly divided into five distinct categories: trawling, dredging,
netting, potting and others (including long-lining). The range of marine
species exploited is broad and reflects the diverse marine ecosystem in the
shallow coastal waters of the North Sea. The most important species landed
at local ports are lobster, crab, cockles, brown shrimp and whelks. The
finfish fisheries are less important than the shellfisheries but key species
targeted include plaice, whiting and cod.
The overflight data on all UK vessels in the study area both annually (20052009) and seasonally show that the entire study area has been consistently
used by fishing vessels since 2005 and, in certain areas, at high levels. The
numbers of fishing vessels indicate that the Humber and Outer Wash is a
key area for fisheries in the UK. VMS data of mobile fishing gear usage in
the study area indicates that The Wash is targeted by mobile fishing gear
such as trawlers and dredgers; this correlates with some mussel and brown
shrimp fishing grounds identified during consultation. VMS data of vessels
using static fishing gears shows that north of the Humber Estuary is
important; this correlates with the location shellfisheries targeted using pots
and with information from overflight data and from consultation.
Consultation with fishermen at Wells and District, King’s Lynn and the
Holderness Coast Fishing Industry Group in Bridlington provided clarity on
the location of key shellfish fishing grounds within the MAREA study area
and underline the importance of shellfish in the region. Important shellfish
fisheries are brown shrimp, mussels, cockles, crab and lobster; however,
(1)

only the brown shrimp, mussel and crab and lobster (shellfish ) fishing
grounds are located in close proximity to the Licence Areas and are
therefore potentially susceptible to the primary and secondary impacts from
dredging activities. Taking this into account only these fisheries will be
carried forward to the impact assessment (Section 10.2).

2000000

The fishing fleets that exploit these shellfisheries include both under 10 m
and over 10 m vessel which underlines the importance of the fishery for the
region.

1500000
1000000
500000
0
2006
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(1) Consultation with fishermen indicated that those vessels that target crab also target lobster. For the
purposes of the impact assessment crab and lobster have been grouped as shellfish.
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6.3

INFRASTRUCTURE

Military Activities

6.3.1

Coastal and Offshore Developments and Infrastructure





Introduction
This section describes the other developments and infrastructure that exist
or are currently in the consenting process in the MAREA study area. The
study area is located off the east coast of England which has a relatively high
concentration of human activity (Marine Management Organisation (MMO),
2011a). Of particular note is the large number of active and proposed
windfarms in this area; the MAREA study area contains two operational
Round 1 windfarms and nine Round 2 and 3 proposed windfarms that are
currently going through the consenting process. The study area also
contains a number of significant ports and harbours and a variety of offshore
oil and gas infrastructure. This section discusses the following topics.









existing ports and harbours;
proposed coastal developments and port expansions;
coastal maintenance projects
offshore windfarms and associated subsea cables;
telecommunication cables;
oil and gas related infrastructure;
waste disposal sites; and
military activities.

6.3.2

Sources of Information

The principal sources of information used to inform this baseline section by
subject area include:

Existing Ports and Harbours



Associated British Ports (ABP,2011);and
Simon Group (Simon Group Ltd, 2011).

Coastal Developments and Port Expansions




UK Government Planning Portal (Planning Portal, 2011);
ABP; and
Able Humber Port (Able UK, 2011).

Offshore Windfarms and Associated Infrastructure


Renewable UK (formerly British Wind Energy Association, BWEA)
(Renewable UK, 2011).
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vessels and search and rescue craft. These are discussed further in the
Marine Recreation and Commercial Fishing sections (Section 6.4 and 6.5).

Ministry of Defence Byelaws website (MOD,2011);
Royal Air Force (RAF) station websites (RAF,2011); and
MMO Strategic scoping report for marine planning in England, June
2011.

Telecommunications Cables


Kingfisher Information Service - Cable Awareness (KIS-CA, 2011).

Oil and Gas Related Infrastructure



Department of Energy and Climate Change (DECC) Oil and Gas Portal
(DECC, 2011);
MMO Strategic scoping report for marine planning in England (MMO,
2011).

Dredge Disposal Sites


Seazone data.

6.3.3

Existing Ports and Harbours

Shipping and maritime trade play significant roles in the UK economy as
95% of UK imports and exports are transported by sea via British ports. The
value of trade through British ports has been estimated at £340 billion for
2008, with almost 600 million tonnes of freight handled that year, the majority
of which passed through large container facilities (Shipping Guides, 2011).
Ports are also critical to offshore industries such as oil and gas and the
offshore renewable power sector, and they generate substantial levels of
employment at both local and national scales.

More information on each of these ports is provided in the sections below,
with their locations shown in Figure 6.34.

Port of Hull
The Port of Hull is a major port for foreign trade, with facilities for handling
container traffic, dry bulk (including marine aggregates, agribulks, cement,
chemicals, coal, cocoa and grain), liquid bulk (including chemicals,
petroleum products and edible oils), steel and other metals, timber and
paper products, Roll-on Roll-off (Ro-Ro) traffic, and fresh produce. The
Fishgate fish-auction market is located at the port, which provides cold
storage and freezing facilities as well as a land and sale point for both local
and international fishing fleets.
The Hull Container Terminal can accommodate three simultaneous berths
and has an area of 7.5 ha for container storage. The Port of Hull is also the
only passenger port on the Humber, with an annual handling rate of nearly
one million passengers for super-cruise and ferry services.
In total, the Port of Hull has eight docks and quays that accommodate
vessels up to a maximum draught of 10.4m and 40,000 DWT (deadweight
tonnage) at the Saltend Jetties. The port also accommodates shipping
support services such as marine engineering and ship repair in both dry
docks and wet berths.

Large Container Ship Loading in Port

The main industrial ports within the MAREA study area are the Ports of Hull,
Immingham and Grimsby in the Humber Estuary and the Port of King’s Lynn
in The Wash. These ports deal in the international trade of a variety of
cargoes including container and bulk shipments and passenger services.
The Port of Boston on the Great Ouse River and the Port of Goole on the
Humber also contribute shipping traffic to the area, as discussed in the
Shipping and Navigation section (Section 6.5).
The Competent Harbour Authority for all ports within the Humber estuary is
Associated British Ports (ABP), whereas The Wash is divided into three
jurisdictions that are managed by the Port of Boston Authority, the Port of
Wisbech, and the King’s Lynn Conservancy respectively.
There are also a number of smaller ports and harbours along the coastline of
the MAREA study area that accommodate local fishing fleets, recreational
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Port of Immingham

Port of King’s Lynn

The Port of Immingham is another major port for international-trade to and
from the UK. It has seven docks and quays, accommodating vessels with a
maximum draught of 14.2m and up to 200,000 DWT at its Humber
International Terminal One deep-water riverside facility. Humber
International Terminal Two opened in 2006 to significantly increase the
capacity of the Port of Immingham such that the two combined Humber
International Terminals can now handle over ten million tonnes of bulk cargo
per year making it the UK’s largest dry bulk-handling port. Cargoes include
coal, petroleum coke, ilmenite and titanium slag, ferrous alloys, pig iron, and
pyrites as well as animal feed and agribulk. Undercover storage has recently
been expanded to 2 ha and there are facilities for the processing and
packaging of some of these cargoes.

The Port of King’s Lynn located in The Wash consists of three docks and
quays, able to accommodate vessels with a maximum draught of 5.8m and
5,500 DWT. The main cargoes are agribulk and aggregate products and the
port has storage facilities for malting barley, cereals and pulses.

View of Cargo Ship Docked at the Port of Immingham in the Humber Estuary



Humber International Terminal Berth Three – an additional berth for the
deep sea bulk facility that handles coal for power stations.



Humber International Terminal Berth Four – an additional berth for Ro-Ro
traffic;



Renewable Fuels Terminal – a semi-automated bulk-handling terminal to
supply biomass to the power generation industry in the Humber region.



Western Deepwater Jetty – a deepwater river jetty with 12 acres of
adjacent strategic development land.

Humber Sea Terminal and Port Sutton Bridge



Immingham Outer Harbour – Ro-Ro berths four and five providing an
additional roll-on roll-off facility and a load-on load-off container terminal.

The Humber Sea Terminal in the Humber and Port Sutton Bridge in The
Wash are freehold sites run by Simon Group that provide river berths and
storage facilities for the handling of primarily dry bulk and metals.



Exxtor Terminal Redevelopment – a 40 acre container handling facility.



Humber International Terminal Rail Extension – additional track and rail
crossings.



Agribulk Storage Development – expansion of Immingham Bulk Park to
increase storage capacity.



Extra berths and increasing use of Immingham Oil Terminal – additional
capacity to allow bulk liquid storage and to facilitate expanding
commercial opportunities.



Stallingborough Satellite Terminal – off-dock car storage to release indock storage space.



East Gate Development – potential for additional open or specialist
storage, or biofuel development.



West Gate Development – redevelopment to handle increased traffic and
unit load work in tandem with A160 dualling.



Sunk Dredged Channel Deepening (permitted under Article 8 of The
Associated British Ports (Grimsby Riverside Ro-Ro Terminal) Harbour
Revision Order 2011) – depth increase from 9-11m to allow the safe
passage of large crude oil carriers and dry bulk vessels.

In addition, the Port of King’s Lynn handles forest products from Scandinavia
and the Baltic States, liquid bulks of petroleum-based products and nonhazardous chemicals, and steel and other metal products. There is a facility
for the storage and distribution of recycled metals at one of its docks.

Harbours and Marinas
Information regarding the harbours and marinas that are of particular
importance to fishing fleets and recreational vessels are discussed in detail
in the Shipping and Navigation chapter and Recreation baseline sections
(Sections 6.4 and 6.5).

6.3.4

Coastal Developments and Port Expansions

Several major coastal infrastructure developments and port expansions are
planned within the Humber Estuary, these are as follows:

Able Marine Energy Park

Source: ERM

Port of Grimsby
The Port of Grimsby accommodates cargo vessels at its commercial dock,
transporting primarily ores, minerals, metals, and forest products with a
maximum draught of 5.8m and up to 6,000 DWT. It is more notably,
however, the principal vehicle-handling port for northern England, with
almost 400,000 vehicles passing through the dock each year.
The fish docks are home to a modern industrial fish market, handling 30,000
tonnes of fresh fish each year from local and international fleets. Imported
frozen fish products from Norway, Iceland, the Faroe Islands and Russia
also pass through the fish dock in large quantities each year.
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A major proposed development within the Humber Estuary that is still in the
planning process is the Able Marine Energy Park. Located between the
Humber Sea Terminal to the north and the Port of Immingham to the south,
the proposed development consists of a new quay with bespoke berthing
facilities for vessels specialised in the installation of offshore windfarms. In
addition, a terrestrial development is proposed over an area of 245 ha to
provide the offshore windfarm industry with lay-down areas for wind turbine
components as well as industrial buildings for the manufacture and assembly
of turbines and associated offices and administrative buildings.

Humber International Terminal

6.3.5

ABP has announced 13 major capital projects which it intends to undertake
at the Humber International Terminal within the next 20 years. The plans will
extend its facilities in a number of ways to accommodate an expected
demand increase. The proposed developments are as follows:

Coastal maintenance projects that require a Food and Environment
Protection Act (FEPA) 1985 licence and have recently received approval are
as follows:
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Cromer pier two-year maintenance programme to replace cast iron legs.



SSE/Statoil Aldborough Gas Storage Project Phase 1 – construction of a
temporary revetment (90 x 20m), along the cliff face at beach level to
prevent further erosion at the landfall.

Photograph of Cornelia Suction Hopper Dredger Discharging Sand from
Area 440 onto the Lincshore Frontage

HADA member companies are involved in the Lincshore coastal protection
scheme that seeks to replenish sand stocks on the beaches of Lincolnshire.

Cromer Pier

6.3.6

Offshore Windfarms and Associated Infrastructure

The Utilities Act (2000) requires energy providers to source specified
quantities of power from renewable sources in order to achieve a targeted
20% of the UK’s energy requirements to be derived from renewable sources
by 2020. Offshore wind is expected to significantly contribute to the
achievement of this renewable energy target, with the planning process
steered by a series of development “Rounds” as devised by UK Renewables
(formerly BWEA) and the Crown Estate.

Lincshore Coastal Protection Scheme
A £6 million coastal protection scheme for the Lincolnshire coast has
involved the deposition of 400,000 cubic metres of marine sand onto 20 km
of beach between Mablethorpe and Skegness. The coastal re-nourishment
scheme began in 1994 and has seen sand dredged from production areas
licensed to HADA companies pumped annually onto beaches to replace
material lost to winter coastal erosion. The scheme helps to prevent flooding
along the Lincolnshire coast by maintaining protection for 30,000 properties
and 35,000 hectares of land against a one in 200 year flood
event (Environment Agency, 2011). The scheme is also considered to be
beneficial to tourism by maintaining the beaches with sand that would
otherwise be lost to the sea.
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The Status of Offshore Windfarm sites in the HADA MAREA
Study Area

Windfarm

The only coastal development requiring a Coastal Protection Act (CPA) 1949
licence that was recently approved is the repair of groynes/training walls at
Burnham Ovary Harbour.

Source: Shutterstock.com

Table 6.5

Round No. of
turbines
*
Docking Shoal
2
100
Dudgeon
2
168
Humber Gateway 2
83
Lynn & Inner
1
54
Dowsing
Lincs
2
75

Power Output
(MW)* (MW)

Status

3.6
3.6

540
560
300
194.4

Submitted
Submitted
Approved
Operational

3.6

270

Race Bank
Sheringham
Shoal
Triton Knoll

2
2

88
88

3.6

620
183.6

2

-

-

Under
Construction
Submitted
Under
Construction
Site awarded

Westermost
Rough
Hornsea Zone

2

80

-

1200
(estimated)
240
Submitted

3

-

-

4000
(potential)

PreApplication

* - indicates data that is not yet known
Source: BWEA, 2010. http://www.bwea.com/ukwed/offshore.asp

Offshore Windfarm Construction off the Norfolk Coast

Within the MAREA study area, there are currently two operational windfarm
sites: the adjacent Lynn and Inner Dowsing Round 1 windfarms, located
approximately 5 km east of Skegness and consisting of 54 3.6 MW turbines.
These sites have been operational since 2008 and can provide a combined
total of 194.4 MW to the National Grid (RenewableUK, 2011b). A further
nine windfarm sites are going through planning or are currently under
construction Table 6.5.
The construction of offshore windfarms requires the installation of inter-array
and export cable routes to bring the power to shore where it can be
connected to the National Grid. The offshore windfarm sites located within
the HADA MAREA study area and the associated export cable routes are
shown in Figure 6.34. There is no information currently available regarding
the export cable routes for Docking Shoal, Humber Gateway, or Westermost
Rough.
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Source: Shutterstock.com
The Lincs and Sheringham Shoal offshore windfarms that are currently
under construction have published construction timelines. The start and
finish dates for the key components are shown in Table 6.6.
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Table 6.6

Key construction dates for offshore windfarms in the HADA
study area

Component
Foundations
Turbines
Inter-array
cables
Export cables
Offshore
substation
Power
generation

Site - Lincs
Start date
Q1 2011
Q1 2012
Q2 2011

Finish Date
Q1 2012
Q3 2012
Q1 2012

Site - Sheringham Shoal
Start date Finish Date
Q2 2010 Q3 2011
Q2 2011 Late 2012
Q3 2010 Q2 2011

Q2 2011
Q1 2011

Q4 2011
Q3 2011

Q3 2010
Unknown

Possibly in 2012 but
the project is delayed

Tidal Power Facility on the Humber Estuary

Cowden bombing range and approximately 4km offshore from the Rolston
rifle range. Coastal erosion has removed many features from the onshore
areas of this site.
Part of a large RAF training area that is used for air to air combat
manoeuvres and bombing practice is located offshore within the northern
part of the MAREA study area. In addition, the Humberside and northeast
Lincolnshire coasts are located within the MoD Low Flying Area 11 (LFA11).
This area is used for fly training and air transit to and from the nearby coastal
firing ranges with 4,088 hours of low flying time booked in 2009/10.
(MoD,2001b). North Norfolk is included in LFA 5 and used by fixed-wing
aircraft and helicopters, particularly those transiting to the previously
mentioned firing ranges. 3,385 hours of low flying were booked in 2009/10
(MoD 2011c).

Unknown
Q2 2011

First power produced Q3
2011 with further turbines
coming online sequentially

Military Air Weapons Range Danger Sign at RAF Donna Nook

Information on vessel movements associated with offshore windfarm
developments is included in the Shipping and Navigation chapter (Section
6.5).
Source: ERM
2

The Round 3 Hornsea zone is a 4,735 km area of seabed that has been put
forward by the Crown Estate for potential future windfarm development. It
partially overlaps with the MAREA study area off the Holderness coast. The
Crown Estate will co-invest with developers who are currently leading early
zonal planning stages to identify potential sites that may be taken forward
into planning. It is unlikely that the entire Hornsea zone will be developed
due to technical and environmental constraints but as the project is in preplanning at the time of writing, it is not yet known which parts of the zone will
be developed or the timescales involved. The Round 3 East Anglia zone is
located to the southeast of the MAREA study area and is also in the early
pre-planning stages.

Other Renewable Power Facilities
A 100kW tidal power facility was deployed in the Humber estuary near the
Port of Immingham in 2009. It uses oscillating hydrofoils to provide power to
a large chemical plant on the south bank of the estuary but it does not
provide power to the National Grid (Pulse Tidal, 2011).

6.3.7

Military Activities

Military activities that occur in UK waters involve practice and training, the
movement and transport of personnel and equipment, search and rescue
operations in conjunction with HM Coastguard, and communications
including radar.
The Ministry of Defence (MoD) operates three military Practice and Exercise
Areas (PEXA) within the MAREA study area (Figure 6.34). These are
located at coastal Royal Air Force (RAF) stations, namely RAF Donna Nook
on the south coast of the Humber estuary, RAF Wainfleet on the East
Lincolnshire coast, and RAF Holbeach on the South Lincolnshire coast, both
within The Wash. Each of these includes a Danger Area that extends
offshore from the onshore PEXA but where navigation is permitted.
RAF Donna Nook is also known as the East Coast Air Weapons Range and
its sandflats have historically been used as a bombing range and gunnery
target practice area by the RAF. The RAF has not used Donna Nook for
several decades, but NATO currently uses it as an air weapons firing range.
RAF Holbeach is used by the RAF for bombing and bomb disposal practice,
whilst RAF Wainfleet is used by the RAF, US Air Force (USAF) and
(1)
European air forces for bombing and strafing practice .
To the north of Aldbrough on the Holderness coast are two Danger Areas
that extend approximately 7km offshore at the site of the disused RAF
(1) The practice of attacking ground targets from low-flying aircraft using aircraft-mounted automatic weapons.
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Source: ERM

The MAREA study area is located within the area covered by the RAF Air
Defence Radars at Staxton Wold near Scarborough, North Yorkshire. This
site was first used as a radar station in 1937 but now serves as a reporting
post for the UK’s air defence. Naval activities occur throughout the North
Sea but within the MAREA study area specifically, there is a submarine
exercise area off the coast from Flamborough Head. The precise location of
this is not specified in the available MoD data sources.
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Figure 6.34 Coastal Developments, Ports, Coastal Military Sites, Offshore Windfarms and Associated Subsea Cables in the HADA MAREA Study Area
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6.3.8

Telecommunication Cables

In recent years, there has been an increase in the number of subsea cables
installed beneath UK waters for telecommunications, internet, and data
transfer. The Kingfisher Information Service (KIS) is a department within the
Sea Fish Industry Authority that has been undertaking a cable awareness
project aimed at improving safety for fishermen and at protecting submarine
cables. The KIS cable awareness project has resulted in a database of
submarine cables with associated mapping, which shows that there are two
disused cables within the MAREA study area that extend in a north-easterly
direction from the north Norfolk coast (owned by BT/BAE) and from The
Wash (owned by BT) respectively. There are two active cables to the north
of the MAREA study area, that also extend in a north easterly direction from
a location just north of Flamborough Head (Figure 6.35). There are no
active telecommunication subsea cables within the study area. Submarine
cables have an exclusion zone of 250m on either side of the cable, and a
further 250m buffer against potentially damaging activities beyond the
exclusion zone (MMOa, 2011).

6.3.9

Oil and Gas Related Infrastructure

The North Sea is the most important marine area for the UK oil and gas
exploration and production industry. Oil production dominates in northern
and central areas, with gas production being more common in the Southern
North Sea. There are no oil fields within the MAREA study area but there
are 22 gas fields and a gas condensate field that is located in the southeast
of the MAREA study area, with more located in the adjacent waters to the
east. Oil and gas related infrastructure exists within the MAREA study area
including 14 offshore platforms (Anatec Ltd, 2011), gas and gas condensate
terminals, pipelines, and over 100 associated well heads. All wellheads and
platforms are surrounded by a 500m radius safety exclusion zone that is
observed by the dredging industry (Cefas, 2001a). Two of the platforms,
Pickerill A and Pickerill B, are located on the boundary of Application Area
441/3.

Gas Pipelines
A number of gas and gas condensate pipelines pass through the MAREA
study area. Gas is brought to land via two gas terminals located at
Easington near Spurn Point and Theddlethorpe on the Lincolnshire coast, as
shown in Figure 6.35. There is also a major terminal at Bacton on the
Norfolk coast, to the east of the MAREA study area (Figure 6.35).
Some of these pipelines pass close to dredging licence areas. The main
pipelines present are detailed in Table 6.7 and their locations presented in
Figure 6.35.
.
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Table 6.7

Gas Pipelines within the MAREA Study Area

Name
Amethyst to Easington
Langeled to Easington
Cleeton to Easington
West Sole to Easington
Rough to Easington
Viking to Theddlethorpe
Valiant to Theddlethorpe
Murdoch to Theddlethorpe
Loggs to Mablethorpe
Lancelot to Bacton
Clipper Point to Bacton

Type
Gas
Gas
Gas condensate
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas

6.3.10

Operator
BP
Gassco
BP
BP
British Gas
ConocoPhillips
ConocoPhillips
ConocoPhillips
ConocoPhillips
Perenco
Shell UK E&P

Subterranean Gas Storage
The SSE/Statoil subterranean Aldbrough Gas Storage facility is located near
on the Holderness coast, and offshore at the Rough gas storage facility
located approximately 29km to the northeast of Spurn Point. The Aldbrough
facility has a capacity of 330 million cubic metres (SSE, 2011), whilst Rough
has a capacity of 3.3 billion cubic metres making it the largest operational
gas storage facility in the UK (Centric, 2006).
A further subterranean gas storage facility known as the Whitehill Gas
Storage Development is proposed at Whitehill near Aldbrough (Figure 6.34).
The proposed project comprises ten underground gas storage caverns
created in the Zechstein salt strata underlying the Holderness coast that are
intended to take gas from the National Transmission System (NTS) and
store it at high pressure. Like the existing Hornsea facility, the caverns
proposed are 1.8km below the surface, and will be created by pumping
seawater into wells drilled into the salt strata, with the dissolved salts
released as a brine effluent to the sea in a process termed ‘solution mining’.
The majority of the development is onshore, but a pipeline, water intake and
brine effluent outfall diffusers are all planned to be located approximately
1km offshore (ERM, 2011). Offshore works construction are planned to be
undertaken between the end of 2012 and early 2013, with solution mining
planned between the end of 2013 and early 2018. The first cavern is
expected to be operational in 2016.

Disposal Sites

The disposal of waste material to sea is controlled under the London
Convention 1972, the OSPAR Convention 1992, and the EU Waste
Framework Directive 2008/98/EC. Most forms of disposal at sea have been
prohibited since 1998 (e.g. radioactive and industrial wastes, colliery mine
stone, and sewage sludge). Disposal below the mean high water springs
mark of certain materials is permitted under licence from the MMO under the
Marine and Coastal Access Act 2009. Materials requiring a marine licence
for their disposal at sea include maintenance and capital dredge spoil,
animal by-products (e.g. shells), explosives and munitions, and tracers
(MMO, 2011b).
Designated disposal sites exist within the HADA MAREA study area, which
have historically been used for the disposal of maintenance and capital
dredging material. There are two near Flamborough Head, four within the
Humber estuary, and one within The Wash as shown from the Seazone data
presented in Figure 6.35. These sites are no longer used and are not
expected to be used in future.

6.3.11

Summary of Baseline and Key Sensitivities

The study area is located in one of the busiest sections of the UK coastline
with regard to overall concentrations of human activity. The area contains a
significant number of potential offshore windfarms as well as a number of
major ports and harbours, several of which are planned to be expanded.
Several subsea pipelines and cables also cross the study area along with a
number of gas wellheads and platforms and several dredge disposal sites.
Two subterranean gas storage projects are operational in the coastal parts of
the study area, with two further projects of a similar nature under
development.
For the purposes of the MAREA assessment, all categories of other
developments discussed in this baseline description will be taken through for
consideration, with the exception of the subterranean gas storage projects,
which are located on the coast and are principally associated with onshore
activity; for this reason it is deemed that there is no potential interaction
between these developments and offshore dredging activities.

A further gas storage facility is proposed for the depleted Deborah gas field
off the coast near the Bacton terminal. It received a Gas Storage Licence
from DECC in 2010 and if it is fully consented and developed. The facility
will represent the largest gas storage facility in the UK with a working
capacity of 4.6 billion cubic metres.
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Figure 6.35 Oil and Gas Related Infrastructure and Telecommunication Cable Routes and Waste Disposal Sites within the MAREA Study Area
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6.4

MARINE RECREATION



Blue Flag beaches http://www.blueflag.org Accessed 14/06/2011.

6.4.1

Introduction



British Sub Aqua Club http://www.bsac.com, Accessed 26/05/2011.



Natural England (Heritage Coasts),
http://www.naturalengland.org.uk/ourwork/conservation/designatedareas
/heritagecoasts/, Accessed 14/06/2011.

There is potential for marine aggregate dredging vessels and operational
activities to interact with recreational sea users in the MAREA study area.
Although there are many recreational activities that occur along the coasts of
the study area, only those that occur at sea have the potential to be directly
affected by aggregate dredging activities. As such, the MAREA only
considers recreational activities that occur at sea. This section therefore
presents information on the baseline environment for the following
recreational activities;





recreational sailing and cruising;
sailing clubs and marinas;
scuba diving; and
kite-surfing and windsurfing.

Blue flag beaches are also discussed in order to address recreational
concerns in relation to the coastal processes issues discussed in Chapter 4.

6.4.2

Sources of Information

The information presented in this section was obtained from the following
organisations, websites and publications:


Royal Yachting Association: UK Coastal Atlas of Recreational Boating.



Sharing the Wind: Recreational Boating in the offshore Wind Farm
Strategic Areas. Identification of recreational boating interests in the
Thames estuary, Greater Wash, and North West (Liverpool Bay). The
Royal Yachting Association and the Cruising Association 2004.



Cruising Association http://www.cruising.org.uk/ Accessed 25/08/2011.



Royal Ocean Racing Club http://www.rorc.org/ Accessed 25/08/2011.



Skegness Sailing Club http://www.skegnessyachtclub.co.uk, Accessed
26/05/2011.



Hunstanton Sailing Club http://www.hunstantonsc.co.uk/ Accessed
26/05/2011.



Ovary Staithe Sailing Club, http://www.overystaithesc.org.uk/ Accessed
26/05/2011.



Huttoft Boat Club, http://www.huttoftboatclub.co.uk/, Accessed
26/05/2011.
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Few formal statistics exist regarding the extent of recreational use of the
study area due to the intrinsically informal nature of the activities in question.
Consequently, much of the information and interpretation that follows is
qualitative, with data gathered through the examination of maps, reports, and
websites relating to the relevant activities.
An important source of information regarding sailing was the Royal Yachting
Association’s (RYA) UK Coastal Atlas of Recreational Boating, which
provides maps of RYA clubs, training centres and marinas, sailing and
racing areas and inshore and offshore cruising routes. As much of the
MAREA study area is also a Strategic Area for offshore wind development,
the RYA’s report; Sharing the Wind: Recreational Boating in the offshore
Wind Farm Strategic Areas (The Royal Yachting Association et al, 2004),
was also reviewed for relevant information.

6.4.3

Recreational Sailing

Recreational sailing encompasses a variety of different activities and boat
types. Dinghy, yacht, and motor boat cruising as well as sail and motor boat
racing are the prevalent activities in the study area and are therefore
discussed here. Canoeing, sail-boarding and other personal water craft are
also used in certain local inshore areas, so these are also briefly discussed.

Day sailing typically takes place from yachting clubs and marinas and from
the smaller ports of North Norfolk and The Wash when the weather and wind
conditions are favourable, particularly in the summer months (RYA & CA,
2004).
The Humber and Outer Wash region is noted by the RYA as being
hazardous to recreational sailors as there is no all-weather all-tide safe
harbour in the region. The nearest haven of this type is at Harwich to the
south, as the closer ports of Yarmouth and Lowestoft are both inaccessible
to yachts in strong onshore weather. Similarly, all harbours for some
distance to the north are difficult to access in adverse weather conditions.
The Humber and Outer Wash MAREA study area is also widely considered
to be dangerous for small craft in strong onshore weather conditions, and as
a result of changeable weather, large tidal ranges and strong tidal streams.
Consequently, sailing activity is relatively limited in this part of the UK when
compared to other parts of the UK coast such as the Solent and the Thames
areas (RYA & CA, 2004). Most recreational sailing within the MAREA study
area is concentrated in The Wash, the mouth of the Humber and along the
North Norfolk coastline from Blakeney to Bridlington (RYA & CA, 2004)
where conditions tend to be more favourable than in areas further offshore.

6.4.4

Cruising Routes

Yacht and motor boat cruising is a popular activity, and a network of cruising
routes known to be used by recreational craft has been identified by the
RYA. The routes were identified for the benefit of marine spatial planning
and are based on a variety of data sources and consultations. The routes
are not prescriptive to mariners, but instead indicate the routes commonly
navigated by cruising vessels and the intensity in which they are used.
The RYA has categorised the identified cruising routes as follows (The Royal
Yachting Association, UK Costal Atlas).

Sailing Areas
The RYA publishes maps showing the extent of recreational sailing and
boating around the UK. The RYA defines ’general sailing areas’ as (The
Royal Yachting Association, UK Costal Atlas.



Heavy Use – Very popular routes on which at least six or more
recreational vessels will probably be seen at all times during the summer
daylight hours. These also include entrances to harbours, anchorages
and other places of refuge.



Medium Use – Popular routes on which some recreational vessels will be
seen at most times during summer daylight hours.



Light Use – Routes known to be in common use but which do not qualify
for medium or heavy use status. It should be noted that many lightlyused routes are the only routes available and therefore have
considerable local importance.

“areas in extensive use for general day–sailing by all types of

recreational craft but particularly smaller craft such as small cruisers,
day boats, dinghies, sailboards and personal watercraft. Such craft
must not normally be undertaking point to point passages but will be
on out and return activities.”
Figure 6.36 illustrates the extent of the general sailing area in the MAREA
study area, which is notable along the entire coast, throughout The Wash,
and the mouth of the Humber. Extending out to distances of up to 15km
from shore, the general sailing area can be seen to intersect with licence
areas 102, 106/3, and 197 and application areas 448, 400 and 439 and 493.
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Figure 6.36 Marine Recreational Activities within the Study Area RYA Training Centres, Clubs, Marinas, Racing Areas and Sailing Areas in the MAREA Study
Area

These different categories of cruising routes are illustrated on Figure 6.36,
showing the highest concentration of routes to exist in The Wash and off the
Lincolnshire coast. It should be noted that some of the routes pass through
marine aggregate licence areas.
The routes that are contained entirely within the study area are primarily
used by cruising traffic between the small facilities available in the area, and
use of these routes including those in the Humber and The Wash, is light
(RYA & CA, 2004). This traffic is predominantly coastal and is not expected
to interact with any marine aggregate licence areas.
The only significant cruising route to originate or terminate in the study area
is that leading in and out of the Humber Estuary. The RYA recommends this
route for yachts in order to avoid conflicts with commercial shipping, and the
RYA Atlas identifies this route as the most heavily used in the area (Figure
6.36). Yachts tend to join it just south of the Humber main entrance channel,
either from the north past Flamborough head or from the southerly routes
that clear the North Norfolk coast (RYA & CA, 2004). As a result, the
cruising routes that pass through Licence Area 102 are some of the busiest
in the area.
Other cruising routes originate in other areas of the UK but pass through the
MAREA study area in a predominantly southeast-northwest direction.
Vessels using these routes tend to be on long passages from other regions
due to the lack of a totally safe harbour along this stretch of coast. Yachts
using these routes have to take particular care to avoid the high volumes of
commercial traffic found in this region, primarily associated with the North
Sea oil and gas and commercial freight industries (see Section 6.5) (RYA &
CA, 2004).
The Humber Estuary has recommended yacht tracks to avoid conflict with
commercial vessels. There are three yachting routes which pass through the
area (RYA & CA, 2004):


Long Distance Offshore Route: This route is the fastest between
Flamborough Head and Winterton Ness.



General Offshore Route: This route runs 15 – 20 miles offshore avoiding
the offshore sandbanks.



General Inshore Route: The route runs approximately 10km offshore,
avoiding shallow areas and MoD firing ranges.

The Cruising Association has reported that recreational cruising in the area
is slowly increasing but without any major change in the current pattern of
routes.
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6.4.5

Inshore Racing

The general sailing area along the coast of the MAREA study area includes
three racing areas, on the Holderness coast, the Humber Estuary and along
much of the Lincolnshire coast, and on the North Norfolk coast (RYA & CA,
2004).
The RYA Atlas of Recreational Boating shows the extent of ’key racing
areas’ which are defined as:

Clubs

these are capable of sailing at distances offshore and could therefore cross
marine aggregate areas (RYA & CA, 2004).

Clubs are defined by the RYA as:
“Membership organisations affiliated to the RYA. Each tends to

specialise in certain types of activity – for example dinghy racing, sail
cruising, power boating, but are normally open to passing visitors. The
facilities provided usually include both alongside berths and swinging
moorings but shore facilities are not normally expected to commercial
standards”.

The RYA data do not represent all recreational clubs, training centres and
marinas so there will be a considerable number of craft, clubs, and marinas
that do not appear in its data. It should therefore be noted that the numbers
presented are likely to be underestimates.

Hull Marina

“Areas in frequent use particularly at the weekends and holiday

periods, by large numbers of the racing craft community normally
under sail but also power. Such areas are generally under control of
the nearby sailing clubs and may contain temporary or permanent
race course marking buoys”.
Although detailed routes will normally only be determined on the day of the
race, certain longer-distance races publish the anticipated routes in advance.
It should be noted that there are specialised navigational rules for racing
craft but that the conventional Collision Regulations also apply when other
vessels are in conflict.
Yacht and dinghy racing takes place from many of the small yachting bases
within the MAREA study area. Courses are generally close to the coast;
however some racing may extend further offshore (RYA & CA, 2004). The
Humber Estuary/Lincolnshire coast racing area is intersected by Application
Areas 448 and 493, and Licence Area 102 (Figure 6.36). No motor boat
racing is known to occur in the MAREA study area.

6.4.6

Personal Water Craft

When suitable meteorological conditions prevail, the coasts of North Norfolk
and Lincolnshire are frequented by board, kite, and wind surfers. Conditions
are commonly more favourable for these activities during the winter months
due stronger storm surges and winds. Known locations include Cromer,
Skegness and Sutton-on-Sea (RYA & CA, 2004). These activities generally
occur within 1 km from the coast and will not therefore occur in aggregate
extraction areas. Canoeing is common within the Humber Estuary but only
in nearshore areas that do not extend out to aggregate extraction areas
(RYA & CA, 2004).

6.4.7

Marine Recreational Clubs and Marinas

There are no reliable estimates for vessel or crew numbers using the area,
but recreational sailing activity in the region is reported as being supported
by at least 30 clubs, 38 training centres, 12 marinas, and an estimated 5,600
moorings (RYA & CA, 2004).
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The estimated 30 clubs in the MAREA study area are situated in coastal
locations such as Ovary Staithe and Hunstanton on the North Norfolk coast
and Skegness and Huttoft in Lincolnshire (The Royal Yachting Association,
UK Costal Atlas). These clubs cater for a wide range of activities including
dinghy sailing/racing, motor-boating, kitesurfing and windsurfing.
Membership of the RYA in the Humber and surrounding regions is over
38,000 (RYA & CA, 2004). The Cruising Association suggests that
approximately 4% of national UK members are based within 40 miles of the
area (RYA & CA, 2004).

Training Centres
The RYA has defined marine training centres as:
“Teaching institutions providing practical and theoretical training in

sailing and power boating to recognised RYA standards. These
located on the coast will normally have marina type boat berths which
are in use throughout the year”
There are at least 15 training centres within the study area, but the majority
of these are located far within the Humber estuary and some of the smaller
estuaries in the MAREA study area (The Royal Yachting Association, UK
Costal Atlas.

Marinas
Marinas are defined by the RYA as:
“Commercial marinas, where most berth – holders will be permanently

based at that marina, but most have a high proportion of visitor berths
available for passing craft. Most have a full range of yachting facilities
such as chandlers and repairs shops and should be regarded as
primary ports of origin and destination for all recreational crafts
routes.”
There are five RYA marinas within the MAREA study area although some of
these are some distance within the Humber estuary or The Wash. There are
many other non-RYA marinas however, such as the Fosdyke Marina on The
Wash which has 350 berths for yachts and other similar vessels. Many of
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6.4.8

Diving

Diving is relatively popular in this part of the UK coast due to high numbers
of shipwrecks that are at an attractive and accessible diving depth (British
Sub Aqua Club, 2011). There are dive clubs in North Norfolk, Lincolnshire,
and Holderness, with the diving season occurring between April and October
(North Norfolk Driving, 2011) when water temperatures are more favourable.
The winter months are not excluded however, as divers will also go out
throughout the year if the visibility is good.
Whilst recreational diving often uses beach access to the comparatively safe
nearshore environment, diving excursions are known to use boats to access
offshore wreck sites. Wreck sites that are commonly used by recreational
divers within the MAREA study area include the Amberley collier, HMS
Umpire submarine, and the SS Kylemore located off the North Norfolk coast,
the Pilsudski and the LV 83 located off the Holderness coast (British Sub
Aqua Club, 2011) (Figure 6.37). The LV83 is the closest of these to a
licence, located approximately 9 km to the north east of Area 105.
The wrecks found within the MAREA study area are discussed in more detail
in Section 6.6 (Marine Archaeology).
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Figure 6.37 Illustration of Wreck Sites Used by Recreational Divers in the MAREA Study Area

6.4.9

Coastal Tourism and Recreation

Coastal tourism is important to the local economy, especially in the summer
months. Blue Flag is a prestigious international award scheme for sites
which have achieved the highest standard in terms of water quality, facilities,
safety, environmental education and management. As such, the blue flag
award is an internationally recognised designation which will attract tourists
to beaches in the area. Blue flag beaches are designated at the following
locations (Blue Flag, 2011):








Cromer (Norfolk);
Hunstanton (Norfolk);
Sherringham (Norfolk);
Mablethorpe (Lincolnshire);
Central Beach, Skegness (Lincolnshire);
Central Beach (Sutton on Sea); and
Central Beach (Cleethorpes).

Signboard at Cleethorpes Blue Flag Beach

Source: ERM
In addition the North Norfolk and Spurn Point Heritage Coasts, designated
as areas of natural beauty and scientific significance, are found on the
coastal border of the wider MAREA area. A full description of designated
sites and protected areas within the Study Area is available in Section 5.6.
Boat trips are available for tourists from Bridlington to Flamborough Head,
and many visitors take trips to see the birds and seals at Blakeney Point and
Scolt Head Island. The key features mentioned above are indicated on
Figure 6.38.
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Figure 6.38 Blue Flag Beaches and Other Selected Coastal Tourism Sites

6.4.10

Summary of Baseline and Key Sensitivities

As with other coastal areas of the UK, various recreational activities take
place in the MAREA study area. The area is used for both power and sail
boat cruising, including coastal day sailing and longer passage trips, as well
as yacht and dinghy racing in nearshore waters. A number of established
cruising routes transect the study area. The coastal seas in the Humber and
Outer Wash study area, however, are noted by the RYA as being dangerous
for small craft in strong onshore weather so coastal sailing activity is
relatively limited when compared to other parts of the UK coast such as the
Solent and the Thames areas. Although recreational vessel numbers are
lowest in the offshore areas that include marine aggregate dredging areas,
recreational boating is considered to be a sensitive receptor to collision risk
with aggregate dredging vessels.
Diving is known to take place within the MAREA study area, along with other
watersports including wind and kite surfing, canoeing and dinghy sailing in
coastal areas. There are seven blue flag beaches, which along with other
key coastal areas of recreational importance such as nature reserves, are
considered to be sensitive receptors to any potential changes to coastal
processes.

Windsurfing

Source: Shutterstock.com
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6.5

SHIPPING AND NAVIGATION

6.5.1

Introduction

This section presents a baseline review of shipping and navigation activities
in the MAREA study area, and identifies navigational risks. It draws primarily
on a study conducted by Anatec UK Limited, which is appended to this report
as Appendix H. Baseline vessel movements in the study area are principally
related to commercial shipping, fishing, and recreational activities.

6.5.2

Sources of Information

The main sources of information used for the navigation baseline
characterisation and assessment include:
th



Admiralty Sailing Directions – North Sea (West) Pilot. NP 54, 6 Edition
2003.



Anatec Ltd, Navigation Assessments of Dredge Areas 448 and 449.



Anatec Ltd ShipRoutes database.



Anatec Ltd Ship Density and COLLRISK models.



Automatic Identification System (AIS) data – 28 days (14 days in June
and 14 days in October 2010).



Cefas (Centre for Environment, Fisheries and Aquaculture Science)
fishing vessel sightings.



Cefas fishing vessel satellite tracking data (VMS) for all of 2009.



Consultation with the Maritime and Coastguard Agency (MCA),
Associated British Ports (ABP) Humber, ABP King’s Lynn, Port of
Boston, the Cruising Association, Royal Yachting Association, Trinity
House, and Nene Port Authority.



ICES overflight statistics for 2005 and 2009 as obtained from the MMO.



International Maritime Organisation (IMO) Resolutions and
Recommendations.



Marine Accident Investigation Branch (MAIB) incident data 2001-2010.



Royal National Lifeboat Institute (RNLI) lifeboat response data 20012010.
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UK Coastal Atlas of Recreational Boating; Recreational Cruising Routes,
Sailing and Racing Areas around the UK Coast; Second Edition by
Royal Yachting Association (RYA), Supported by Trinity House.



UK Hydrographic Office (UKHO) Admiralty Charts.

6.5.3

Consultation

Key navigational stakeholders were consulted during a workshop held in
London in July 2011 and through follow-up telephone / email consultation
with stakeholders who could not attend the workshop.
There was general consensus that consideration of cumulative / incombination impacts is very important from a shipping and navigation
perspective given the potential extent of future windfarm development in this
region. For example, windfarms could focus more traffic into dredging areas.
The Maritime and Coastguard Agency (MCA) provided feedback and
suggestions on the analysis and presentation of the baseline data. The MCA
plans to suggest standard conditions to the Marine Management
Organisation (MMO) to apply to all aggregates dredging consents. This may
include broadcasting one hour before reaching a dredge area. It was
suggested to look at seasonal variations in traffic so that industry could
dredge during non-peak periods (1).
The workshop highlighted that good communications with ABP Humber were
vital due to a number of dredge areas overlapping the Humber TSS and DW
Anchorage (Licence Areas 102 and 105 and Application Areas 448 and 449).
ABP Humber mentioned that comments made in December 2004 regarding
the Area 448 and 449 applications were still considered valid. These
included concerns that Area 448 encompasses the deep water approach
channel and TSS and poses a risk to the safety of navigation when the
dredger is working, that Area 448 also encroaches on the Humber Gateway
windfarm site, and that Area 449’s siting within the Humber DW Anchorage
would cause a risk to navigational safety. (2) An update was given on
planned port developments at Humber including ABLE and Green Port Hull.
ABP King’s Lynn was consulted on navigational issues associated with
aggregates dredging in the MAREA study area and commented that there is
some encroachment of the proposed dredging areas to the existing and
proposed windfarm sites, which may result in an increase in interactions
between ships bound to and from The Wash and the dredging craft. Overall,
however, it was believed that the impact on Wash ports will be minimal.

The Port of Boston did not view additional dredging works to have a
detrimental effect on the Port. In terms of future shipping, the Port of Boston
intends to carry out future proofing works to maintain the viability of the Port
and increase the size of vessels that can use the Port. Size increases
should not be significant and the number of vessels using the port will remain
constant.
The Cruising Association (CA) and the Royal Yachting Association (RYA)
explained that recreational sailing activity is not too significant in the
Humber. Most cruising traffic is passing north-south and crossing
commercial shipping, which is predominantly heading east-west. Neither
organisation had any objections in principle to the further dredging
applications in this area.
Trinity House (TH) is one of the MMO’s consultees for dredging sites and is
required to consider the area and associated aids to navigation that may be
affected by the dredge and or proximity of dredging vessels. Regarding
future shipping in the area, TH noted that the proliferation of windfarms will
lead to the mitigation of shipping risks becoming more challenging.
Cooperation between users for shared seas will be required and TH would
encourage liaison broadcasts as suggested by MMO.
Nene Port Authority reviewed the minutes of the workshop and had no
additional comment.

6.5.4

Navigational Features

The main navigational features in the MAREA Study Area are the Humber
and Wash ports, the Approaches to the River Humber Traffic Separation
Schemes (TSS), the Humber Deep Water Anchorage Area and the pilot
boarding area for entering the River Humber at Spurn Pilot Station. A
number of small anchorage areas also exist towards the south of the study
area, but other port features such as anchorage areas for Wash ports are
beyond its limits. There are also a number of navigational obstructions in the
area, in the form of sandbanks (see Chapter 4), windfarms and oil and gas
infrastructure (see Section 6.3).
Figure 6.39 presents the main navigational features and ports in the study
area and their overlap with three Port Authority Limits (Associated British
Ports Humber, Port of Boston and King’s Lynn Conservancy Board).

(1) Having considered this suggestion, HADA believe it would not be viable to vary dredging patterns to match
non - peak traffic periods. Historically, this has not resulted in any significant navigational issues.
(2) Subsequent to the workshop a meeting has been held between the applicants for Area 448 & 449 and
ABP Humber and a framework for communication, management and mitigation measures has been agreed.
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Figure 6.39 Navigational Features, Ports, and Port Authority Limits in the Study Area
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Routeing Measures

Figure 6.40 Location and Detailed Navigational Features relative to TSS

Routeing measures are agreed through the IMO so that they will be notified
to, and observed by, the ships of all nations. TSSs are the only
internationally agreed compulsory routeing measures and are agreed (by
IMO Resolutions) only when the density of traffic or other difficulties such as
the narrowness of a particular sea route, make traffic management
important. Ships using TSSs must obey the rules that apply within them, and
identified offenders are reported to their Flag State for prosecution or other
action.
The only TSS within the study area is the Approaches to the River Humber
TSS, established in 2001 and extended in 2009 with the aim of separating
opposing streams of traffic. The TSS is centred approximately 5 nm eastsoutheast of Spurn Head and has three sets of traffic lanes (Figure 6.40):




North east approaches via New Sand Hole;
Eastern approaches via Sea Reach; and
South east approaches via Rosse Reach.

The three sets of lanes converge in a Precautionary Area centred 5 miles
east-southeast of Spurn Head (where pilots normally board), and all traffic is
then routed via a single TSS west and northwest into the River Humber.
Pilotage is compulsory for vessels in excess of 60 m in length and for those
carrying dangerous substances in bulk.

Example of a Light Float Buoy Navigational Feature

Source: Shutterstock.com
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In the outer approaches, vessels will normally plan their passage to use the
most direct route through the TSS subject to available depth of water.
However, all vessels covered by the Humber Passage Plan (vessels of
40,000 Dead Weight Tonnage (DWT) and over, vessels with a draught of
3
11 m and over, and gas carriers of 20,000 m capacity and over) are
required to board and land their pilots at the a pilotage station (the Humber
Light Float) using the deepest water of the Northeast approaches TSS lanes
via New Sand Hole.
There are IMO recommended routes for vessels heading in and out of the
Humber TSS, mostly used by tankers travelling between ports in the Humber
and other UK and European ports, cargo vessels headed between ports in
the Humber and Rotterdam or Zeebrugge, and passenger vessels travelling
between Hull and Europe.
The TSS through New Sand Hole extends to the Mid New Sand Buoy, which
also marks the western extremity of the Humber Deep Water Anchorage.
This anchorage area contains 14 designated anchor berths and is used by
large vessels awaiting a pilot and bound for the Humber.

Other Navigational Features or Hazards
As described in Section 6.3, there are two coastal firing practice areas in the
study area, located south of Hornsea on the Holderness coast and at Donna
Nook on the north Lincolnshire coast. These sites have seaward practice
areas extending two and six nm and marked by Danger Zone light buoys and
beacons. No restrictions are placed on the right to transit within these areas.
Section 6.3 also describes the wells, production platforms, pipelines, and
offshore windfarms located in the study area.

Summary
From a maritime navigation and safety perspective the MAREA study area is
a closely regulated body of water, managed in a variety of ways including
navigational lights and buoys, designated anchorage areas, pilotage, VTS
and TSS.

Immingham and Grimsby), and that there is also significant shipping to and
from ports in The Wash (King’s Lynn, Boston, Sutton Bridge and Wisbech).
In addition, a substantial number of shipping tracks are shown to transit the
area for ports further afield without entering the Humber or The Wash. Likely
origins and destination ports include the northern UK ports of Tees, Tyne,
and Forth, and ports to the south such as Thames, Rotterdam and
Zeebrugge.
An average of 150 ships per day passed through the study area, with 177
ships passing through on the busiest day, and 123 ships on the quietest day.
The majority of tracks were made by cargo vessels (49%) and tankers (25%)
(Figure 6.41). Those categorised as Other were broadcasted as such on
AIS, but proved to be a mix of craft such as diving and pleasure sailing
vessels.

Figure 6.41 AIS Ship Breakdown by Type in Study Area (June/October
2009)

HAM 316 Trailing Suction Hopper Dredger
10%

Vessel Traffic Services (VTS) Humber located at Spurn Point, operates a
round the clock Traffic Organisational Service (TOS) and an Information
Service. Use of the system is compulsory for all vessels when entering the
Humber VTS area. Watch is maintained on VHF Channel 16, 15, 14 and 12.
Full radar surveillance is provided from Spurn Point, Stone Creek and Hull.
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Example of a Pilotage Vessel Delivering a Pilot to an Anchored
Vessel prior Navigating into the Humber Estuary
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6.5.5

Other

Commercial Shipping Activity

Automatic Identification System (AIS) data were analysed for the MAREA
study area covering 28 days in 2010 (14 days in June, and 14 days in
October). Figure 6.42 presents a plot of all the tracks recorded in the area
during this time, colour-coded by vessel type.

The tracks show that a large amount of shipping passes via the Humber TSS
to and from ports in the Humber Estuary (e.g., Goole, Hull, Killingholme,
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Figure 6.42 AIS Ship Tracks Recorded (June/October 2010)

6.5.6

Existing Dredging Activity

The survey recorded an average of three aggregates dredgers per day within
the study area, accounting for 4% of all tracks during the survey period. AIS
data (Figure 6.43) showed that the majority of aggregate dredgers were
either working within licence areas or transiting to and from them from their
wharfs in the Humber, Tyne, Tees, and Thames estuaries and at ports in
Belgium and Holland. A small number of dredging vessels transited through
the study area during the survey period, without stopping at any dredging
areas. The dredgers ranged from 853 to 9,884 DWT, but it should be noted
that the smaller vessels were likely to be maintenance dredgers rather than
marine aggregate dredgers.
On the busiest days for dredgers, five were tracked working in the study area
compared to one on the quietest day, with June found to have more dredger
activity than October.

6.5.7

Fishing Activity
(1)

Fisheries statistics in the UK are reported by ICES statistical rectangles
(with a sea area of 30 minutes latitude by one-degree (60 minutes)
longitude) and subsquares (one quarter of an ICES rectangle). The MAREA
study area encompasses and intersects 19 ICES rectangles.
Data were obtained from the MMO on fishing vessel sightings within the
study area between 2005 and 2009. The overflight data showed that fishing
activities in the study area are predominantly potting (66%) and otter trawling
(20%). The majority are UK registered (86%), although 12% of the vessels
recorded were French-flagged and operating just beyond the 6 nm limit.
A plot of the density of satellite positions recorded in the vicinity of the
MAREA Study Area is presented in Figure 6.44 with a detailed plot following
in Figure 6.45.

(1) International Council for the Exploration of the Sea.
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Figure 6.43 Steaming and Active Dredger Tracks (June/October 2010 – 28 Days AIS)
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Figure 6.44 Overview of Fishing Vessel Satellite Positions Density
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Figure 6.45 Detailed Satellite Positions Density relative to Dredge Areas
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6.5.8

Recreational Activity

Figure 6.46 MAIB Incidents from 2001 to 2010 in the Study Area

Recreational sailing is discussed in detail in Section 6.4 but is also included
here as a navigational concern. The RYA identifies the entire coastline of
the study area to be a general sailing area, and a large proportion of this (the
north Holderness coast south of Flamborough Head, and the Lincolnshire
coast from north of Spurn Head to the entrance to The Wash) is also a
general racing area. These areas overlap with the Licence Areas closest to
the coast, with all of Licence Area 448 and parts of Licence Area 102 and
Application Area 493 within sailing and racing areas. Licence Area 197 and
Application Areas 400 and 439 overlap with sailing areas only (Figure 6.36).
All the dredge areas, with the exception of Licence Areas 106/1 and 441/1,
(1)
and Application Areas 439 and 448, also have light or medium use
cruising routes passing through them.

6.5.9

Marine Accident Data

All UK-flagged commercial vessels are required to report maritime accidents
to the Marine Accident Investigation Branch (MAIB). Non-UK vessels do not
have to report unless they are in a UK port or are inside the UK 12 nautical
mile (nm) territorial waters and carrying passengers to a UK port. However,
the MCA, harbour authorities, and inland waterway authorities have a duty to
report accidents to the MAIB regardless of vessel nationality.
The locations of accidents, injuries and hazardous incidents reported to
(2)

MAIB in and around the MAREA study area from 2001 to 2010 are
presented in Figure 6.46.
Within the study area, there were 283 recorded incidents involving 320
vessels over the ten year period. This included nine incidents involving
aggregates dredgers (five hazardous incidents, two machinery failures, one
accident to person and one minor collision). Dredgers making up
approximately 4% of traffic therefore accounted for approximately 3% of
incidents.

(1) Recreational boating, both under sail and power is highly seasonal and highly diurnal. A light use
recreational route is classified by the RYA as a route known to be in common use but which does not qualify
for medium or heavy classification. A medium use recreational route is classified as a popular route on which
some recreational craft will be seen at most times during daylight hours.
(2) MAIB aim for 97% accuracy in reporting the locations of incidents.
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Other collisions recorded were in coastal waters, particularly in the
approaches to the River Humber. Within the licence areas themselves, 3
incidents were reported involving aggregate dredgers and a further 16
incidents involving other vessels.

Figure 6.48 RNLI Incidents relative to the Study Area (2001 to 2010)

The MAIB incidents recorded within the study area are shown by type in
Figure 6.47.

Figure 6.47 MAIB Incidents within the Study Area between 2001 and 2010

6.5.10

RNLI Accident Data

On average, the RNLI reported 190 unique incidents per year within the
MAREA study area. A high proportion of the incidents occurred on or near
the coast, with 71% of all incidents responded to by inshore lifeboats. The
RNLI stations that responded to many of the reported incidents were
Bridlington, Skegness, and Humber, all of which have all-weather lifeboats.
The most common incident types were Person in Danger (36%), followed by
Steering Failure (27%) and Adverse Conditions (18%).
The incident locations colour-coded by cause, excluding false alarms, are
presented in Figure 6.48.
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The RNLI data included 33 incidents located within licensed dredging areas,
with the majority of incidents caused by machinery failure, followed by
adverse conditions, person in danger, fouled propeller, and leaking or
swamping.

6.5.11

Figure 6.49 Ship Density Data for the MAREA Study Area

Ship Density

Ship density in the study area was modelled using Anatec’s ShipRoutes
database (see Appendix H for details), which was calibrated against the AIS
28 day shipping survey data. Variation in shipping density in the region was
estimated using a grid of 10,463 cells with an average cell size of 0.5 nm
(north/south) x 0.5 nm (east/west). (NB: grid cells are averaged as cell
widths varied slightly from north to south).
Anatec’s ship density model was used to estimate the number of ships per
year passing through each cell. The results were ranked and colour-coded
according to relative shipping density as follows:
1.
2.
3.
4.
5.

0 to 25 ships per year;
25 to 130 ships per year;
130 to 350 ships per year;
350 to 700 ships per year; and
≥ 700 ships per year.

It is stressed that these are relative rankings for the regional study area and
are not representative of the UK as a whole. By way of comparison, an
average cell (rank 3) of similar size in UK waters would have shipping
density in the approximate range 50 to 200 ships per year, with top-ranked
cells (rank 5) exceeding 600 ships per year, i.e., the MAREA study area has
higher than average ship density compared to the UK as a whole.
The highest shipping densities were in the approaches to the Humber,
including all three sets of TSS lanes and in key channels such as the Race
Bank and Outer Dowsing Channels (Figure 6.49). All of the licensed dredge
areas except for dredging Area 441/2 partially overlap with areas of high
shipping density. Application areas 441/3 and 439 however, are located
entirely within areas of low shipping density.
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6.5.12

Existing Ship-to-Ship Encounters and Modelled Collision
Risk

Figure 6.50 Density Distribution of Encounters based on Two Weeks of AIS Data

A two-week period (one week in June and one week in October) of AIS data
was analysed to calculate where real-time vessel encounters occurred within
the MAREA study area during the survey. This helps to illustrate where
existing shipping congestion is highest and therefore where new or
increased dredging activity could lead to an increased risk of encounters /
collisions. The results of this analysis were used to validate the baseline
ship-to-ship collision frequency modelling that was carried out for the area.
Encounters were conservatively defined as vessels passing within 1 nm of
each other (including ‘overtaking’ encounters where vessels were heading in
the same direction). It should be noted that a TSS may have a high
encounter rate due to traffic levels and the close proximity at which ships
pass each other. The benefits of a TSS in terms of separating opposing
traffic flows and reducing head-on encounters is, however, taken into
account within the collision risk modelling. The geographical distribution of
encounters over the period has been calculated based on the previously
described grid of 0.5 nm x 0.5 nm cells (Figure 6.50).
The main ‘hotspots’ with respect to encounters were within the Humber TSS
and approaches, and channels such as Race Bank and Outer Dowsing. The
location with highest encounter rank overall within the study area was in the
TSS at the mouth of the Humber.
The following dredge areas have the highest encounter ranks:


Licence Area 102 and Application Area 448, which intersect the
northeast approaches of the TSS.



Application Area 449, which intersects the Humber DW Anchorage.
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6.5.13

Existing Ship-to-Ship Collision Frequency

The ship-to-ship collision frequency for the MAREA study area was
calculated using Anatec’s COLLRISK model using the same grid cells and
with the baseline ship density results as input (Section 6.5.11). The main
factors influencing the risk are the ship densities, speeds, courses, types and
sizes, and visibility conditions for the area.
For illustrative purposes, the results per cell were colour-coded using the
following ranges:
1.
2.
3.
4.
5.

0 to 0.01 ship-to-ship collisions per million years
0.01 to 0.3 ship-to-ship collisions per million years
0.3 to 3 ship-to-ship collisions per million years
3 to 20 ship-to-ship collisions per million years
> 20 ship-to-ship collisions per million years

The model identified the baseline vessel-to-vessel collision risk level in the
order of one major collision within the entire study area in 4.54 years. The
COLLRISK model is calibrated against ‘serious’ casualty data at sea,
excluding minor incidents in port. The seriousness of incidents is defined in
terms of loss of life, environmental damage and/or financial impact. Nonserious casualties are estimated to be in the order of four times more
frequent than serious casualties. The calibration against serious casualties
minimises the probability of under-reporting by the model and provides a
benchmark level when comparing the frequency of accidents in different
parts of the world. The historical incident data from RNLI and MAIB
presented in Section 6.5.9 and Section 6.5.10 include some minor incidents
and those that occurred in port or involved non-AIS vessel types so a direct
comparison with the COLLRISK output is therefore not appropriate.
The modelled ship-to-ship collision frequency for the study area is presented
in Figure 6.51.
The dredge areas where collision frequencies were identified as high were
Licence Area 102 and Application Area 448, both of which intersect the
northeast Approaches of the Humber TSS, and Licence Areas 106/2, 481/1
and 481/2 which have a large number of ships intersecting them bound for
the southeast and Europe.
There was generally a good correlation between the modelled annual shipto-ship collision frequencies and the assessment of two weeks of actual
encounters presented in Section 6.5.12.
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Yachting Race

Summary of Baseline and Key Sensitivities

From a maritime navigation and safety perspective the MAREA study area is
a closely regulated body of water, managed in a variety of ways including
navigational lights and buoys, designated anchorage areas, pilotage, VTS
and TSS.
Analysis of AIS data for 28 days in 2010 indicated that an average of 150
ships per day passed through the study area. The majority of tracks were
made by cargo vessels (49%) and tankers (25%). Aggregates dredgers
accounted for 4% of all tracks during the survey period.
The entire coastline of the study area is a general sailing area, and a large
proportion of this is also a general racing area. These areas overlap with the
Licence Areas closest to the coast, with all of Licence Area 448 and parts of
Licence Area 102 and Application Area 493. Licence Area 197 and
Application Areas 400 and 439 overlap with sailing areas only. All the
dredge areas, with the exception of Licence Areas 106/1 and 441/1, and
Application Areas 439 and 448, also have light or medium use cruising
routes passing through them.

Source: Shutterstock.com

Within the study area, there were 283 recorded incidents involving 320
vessels over the ten year period. This included nine incidents involving
aggregates dredgers. On average, the RNLI also reported 190 unique
incidents per year within the MAREA study area. A high proportion of the
incidents occurred on or near the coast.
All of the licensed dredge areas except for dredging Area 441/2 partially
overlap with areas of high shipping density. Application areas 441/3 and 439
however, are located entirely within areas of low shipping density. The main
‘hotspots’ with respect to shipping congestion and potential shipping
encounters were within the Humber TSS and approaches, and channels
such as Race Bank and Outer Dowsing. The location with highest encounter
rank overall within the study area was in the TSS at the mouth of the
Humber. Licence Area 102, Application Area 448 and Application Area 449
have the highest encounter ranks.
The ship-to-ship collision frequency for the MAREA study area was
calculated using Anatec’s COLLRISK model. The model identified the
baseline vessel-to-vessel collision risk level in the order of one major
collision within the entire study area in 4.54 years. The dredge areas where
collision frequencies were identified as high were Licence Area 102 and
Application Area 448, both of which intersect the northeast Approaches of
the Humber TSS, and Licence Areas 106/2, 481/1 and 481/2 which have a
large number of ships intersecting them bound for the southeast and Europe.
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Figure 6.51 Detailed Ship-to-Ship Collision Frequency for the Study Area
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6.6

ARCHAEOLOGY AND CULTURAL HERITAGE

6.6.1

Introduction

This section discusses the archaeological resources that are known or
potentially present in the MAREA study area. The section draws on a
detailed report conducted by Wessex archaeology; the full report can be
found in Appendix G and should be referred to for a detailed discussion on
this topic. The archaeological resources in the study area are discussed
under the following four categories:





prehistoric archaeology;
eroded coastal archaeology;
maritime archaeology; and
aviation archaeology.

6.6.2

Sources of Information

The main sources of data which Wessex Archaeology has drawn on in
conducting this study included:


Sea Zone records of UKHO wrecks and obstructions.



Records of Named Losses, other wrecks, maritime obstructions and
terrestrial sites of all periods held by the National Record of the Historic
Environment (NRHE).



Records of terrestrial sites from the Lincolnshire, NE Lincolnshire, North
Lincolnshire and Humber Archaeology Partnership Historic Environment
Records (HERs).



Rapid Coastal Zone Assessment for Yorkshire and Lincolnshire
(Buglass and Brighham 2008);



Secondary sources relating to historic shipping patterns and known and
potential wreck sites and casualties, with specific reference to ALSF
England’s Shipping (Wessex Archaeology 2003) and ALSF Navigation
Hazards (Bournemouth University 2007).



Secondary sources relating to the palaeo-environment and to the
Palaeolithic and Mesolithic archaeology of Northern Europe with specific
reference to the ALSF Seascapes Project (Withernsea to Skegness)
(MoLAS 2009) and information derived from BMAPA discoveries
(Wessex Archaeology 2006a, 2007a, 2008a, 2009a and 2010a).



ALSF Air Crash Sites at Sea (Wessex Archaeology 2008) and various
secondary sources relating to historic aviation patterns;
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ALSF Areas of Marine Archaeological Potential project (AMAP 1 and 2)
(Bournemouth University 2008; University of Southampton 2011).



Various other Wessex Archaeology sources relating to previous studies
carried out within the MAREA Study Area.



Geotechnical data, comprising vibrocore logs and photographs, provided
by Hanson Aggregates Marine Ltd (HAML), CEMEX and Tarmac Marine
Dredging (TMD), geophysics data also supplied by these companies
were reviewed in association with the vibrocore assessment.



Geophysics data acquired in 2011 specifically for the Humber MAREA.



The results of the geophysical and geotechnical data acquired during the
Humber Regional Environmental Characterisation (REC).

6.6.3

Extent of Data Collection

Data relating to terrestrial sites were requested for all periods for locations
within 1km landward of MHW to ascertain the level of coastal activity in the
study area.

An assessment of 628 vibrocore logs was undertaken in conjunction with the
results of the geotechnical assessment in order to better understand the
sedimentary sequence within the MAREA Study Area and evaluate the
geoarchaeological and palaeoenvironmental potential of sediments within
the region.
Geophysical data, acquired as part of the Humber REC survey, were also
interpreted to assess the maritime archaeological resource within the
MAREA Study Area.
The locations of the vibrocore and the geophysical survey lines are shown in
Figure 6.52.
The 19 geotechnical survey reports analysed range in date from 1994 to
2009. 458 vibrocore locations were identified as being located within the
present study area and were therefore reviewed. The assessed vibrocores
form three distinct groups within the Study Area. These groups are also
indicated on Figure 6.52.

A Vibrocore being Lowered to the Seabed During a Geophysical Survey

Data from the Palaeolithic and Mesolithic periods were collated to assess the
potential for submerged prehistoric sites within the study area. Data from
later prehistoric periods onwards were collected in order to assess levels of
coastal activity around the edge of the study area and infer potential for pre –
th
19 century shipwreck and maritime related sites within the study area.
Terrestrial and maritime data for all periods within the study area were
requested from the NRHE. The terrestrial data were primarily used to
supplement the terrestrial data from the HERs and the maritime data were
used to supplement the UKHO data as they contain information on
historically recorded, but not located shipwreck events, historically and
currently charted wreck sites and obstructions. These data can therefore
supplement data from geophysical surveys or the UKHO chart data, and
thereby improve assessments of potential for archaeological sites
underwater.

6.6.4

Geotechnical Assessment

Geophysical and geotechnical data were also used to assess the prehistoric
archaeology within the Study Area. Sub-bottom profiler geophysical survey
data were assessed and interpreted with the aim of identifying prehistoric
features of interest, namely indicators of former land surfaces and
sedimentary fills of palaeoenvironmental interest. Any discernible patterns of
these features which occur on a broad scale within the MAREA Study Area
were also identified.
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Figure 6.52 Vibrocore Locations and Geophysical Survey Lines
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6.6.5

Early Prehistoric Archaeology

Overview
The record of global ice volume changes and sea level fluctuations in the
Quaternary mean that the current sea floor of the study area was exposed as
land during prolonged parts of the Period and may have been suitable for
hominin/human exploitation. Data from a 1 km buffer inshore of MHW were
analysed, as well as marine data, since it is not unreasonable to assume that
the human activity represented by terrestrial prehistoric sites also occurred
within the submerged extent of the MAREA study area at times when it was
exposed as dry land.
For the purposes of this report the discussion of prehistoric archaeology has
been divided into three phases:


Pre-Devensian, c. 970,000-110,000 BP (MIS 25-MIS 5e), encompassing
the period from the earliest evidence of hominin occupation of the UK
(Parfitt et al. 2010). This period corresponds to the Lower and Middle
Palaeolithic.



Devensian to Late Glacial Maximum (LGM), c. 110,000-18,000 BP (MIS
5d to MIS 2), encompassing the onset of the last glaciation up to and
including the LGM. This period includes the Middle and Early Upper
Palaeolithic which saw the transition from Neanderthals to modern
humans.



Post-LGM and early Holocene, c. 18,000-6000 BP (MIS 1),
encompassing human re-occupation of the British Isles following the
LGM through to the final inundation of the MAREA study area during the
Mesolithic.

early prehistoric period (Palaeolithic to Mesolithic). Of these 74 sites, 30 are
located on the foreshore or below water; sites on the foreshore include a
number of Iron Age salt working sites, the wooden henge and barrow at
Easington, the Bronze Age Kilnsea boat, a settlement site and 3 burials. 94
records of prehistoric finds were also supplied by the HERs in the region.
The locations of these sites can be seen on Figure 6.53.
A total number of 17 early prehistoric sites were included in this assessment,
which have been either listed by the NRHE or regional HERs. The
Palaeolithic records comprise a lower Palaeolithic blade recorded in both the
NRHE and Lincolnshire HER, a flint scraper and an elephant tooth recorded
in the Humber HER.
A small number of prehistoric artefacts have been reported via the
TCE/BMAPA/EH protocol for reporting finds of archaeological interest within
Humber aggregate areas. Between 2005 and 2011 only three finds of
prehistoric archaeological interest were reported in the Humber aggregate
dredging areas under this protocol, including a mammoth jaw bone fragment
and a radius from a mammal of similar size to a horse, possible
hippopotamus both found in Area 102, and a section of tusk found in Area
408 (outside of the MAREA study area, but within the Humber region).

Source: MALSF, The Humber Regional Environmental Characterisation
The mammoth tusk recovered from Area 408 (Report ID: Hanson_0035) is of
particular interest as this is the most northerly example of Mammuthus
primigenius for which good positional data are available and may have
significant implications for understanding of the distribution of this species
during the last Ice Age in the wider Humber region. Recently another
fragment of mammoth jaw bone was reported from Area 102 (Cemex_0352)
which is currently in the process of assessment. The locations of these finds
are described in Table 6.8 and shown on Figure 6.53.

Table 6.8

Known Prehistoric Sites
With the exception of a relatively small number of sites and finds, primarily
from the intertidal zone, the known submerged prehistoric archaeology of the
MAREA study area is sparse.
This paucity of evidence is largely due to the difficulty in locating and
identifying archaeological material within the submerged environment and
should not, however, be considered to indicate a lack of hominin activity
within the MAREA study area. The survival of archaeological sites and
artefacts is variable and depends on a complex array of interrelating factors,
whilst the NRHE and HER databases are reliant on the reporting of finds,
which is not a legal requirement and therefore may not always occur for
individual finds. The NRHE and HER records do, however, attest to hominin
activity within the region throughout prehistory.
A total of 74 NRHE records of prehistoric date or description were recorded
in the study area, only one of which (a palaeolithic blade) was dated in the
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Photograph of a Mammoth Tusk Recovered from Area 408 showing 2cm
Interval Scale Bar

Dredging
Area
102 or 251
(East Coast
Region)
102

408*

Possible Prehistoric finds reported through the
TCE/BMAPA/English Heritage Protocol for Reporting
Discoveries of Archaeological Interest
Description

Date

Radius from a mammal
of similar size to a
horse, possibly
hippopotamus.
Mammoth Jaw Bone
Fragment
One curved section of
tusk. Represents the
most northerly example
in the North Sea.

Middle
Palaeolithic,
Ipswichian
interglacial?
Palaeolithic

Report ID and
year
Cemex_0093
(2006-2007)

Cemex_0352
(2010-2011)
Middle Palaeolithic Hanson_0035
C14 44,250 (+/(2005-2006)
600 years)

Palaeogeographic Assessment
(1)

Since the earliest occupation of Britain, possibly as early as c. 970,000 BP
the landscape of the MAREA has been strongly influenced by a number of
glaciations. Most notably the study area has been affected by glaciations
during the Anglian (Elsterian) stage and the Devensian (Weichselian) stage,
during which time the Bolders Bank formation (a clay rich glacial till) was
deposited beneath the ice sheet to extend over the southern North Sea. The
till is overlain by late Devensian glacial fluvial sands and gravels and
Holocene transgressional sediments. Further detail about the geology of the
Study Area can be found in Appendix G.

A palaeogeographic assessment was carried out of the geotechnical core
logs and the geophysics data associated with the vibrocores and the
geophysics data acquired specifically for the MAREA. Reference to the REC
data was also made where relevant. Figure 6.54 illustrates the interpretation
of features of archaeological interest identified in the data assessed for the
MAREA and the results presented in the REC report (Tappin et al. 2011).
Appendix G provides further detail on the northern, central and southern
areas respectively including more detailed figures.

*Although Area 408 is in the Humber dredging region, it is not located within the
MAREA Study Area.
(1) Parfitt et al. (2010) presented new evidence from Happisburgh demonstrating that Early Pleistocene
hominins were present >0.78m years ago and potentially up to c. 970,000 BP. This date is therefore tentative.
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Figure 6.53 Known early Prehistoric Sites and Prehistoric finds Recovered from Offshore Aggregate Licence Areas through the TCE/BMAPA/EH finds Reporting
Protocol within the MAREA Study Area

Stone artefacts have long been found in sediments associated with river
channels, either in sand and gravel layers or associated fine-grained
sediments and peats (e.g. Wymer 1999). Peat is formed by the
deterioration and compression of ancient land surfaces, primarily vegetation.
The preserved vegetation, together with other organic remains such as
insects and pollen, enable archaeologists to build up a detailed picture of the
environment that was once present. Peat forms in waterlogged and
anaerobic conditions, which often preserve organic artefacts such as wood,
antler and textiles.
The interpretation of the vibrocore and geophysics data has revealed four
main sedimentary units, as follows:





Unit 4: Holocene marine sediments;
Unit 3: Late Pleistocene/early Holocene sands and gravels (including
Botney Cut Formation);
Unit 2: Glacial Till (Bolders Bank Formation); and
Unit 1: Upper Cretaceous Chalk bedrock.

Table 6.9 summarises the positively identified sediments (Units 1, 2, 3 and
4) contained within the vibrocores by area (northern, central and southern).
The vibrocores contained predominantly gravel and sand. (1) Units 2 and 3
have been further subdivided into Subunits 2a, 2b, 3a, and 3b based on the
sedimentary descriptions.

Table 6.9

Unit
Unit 4
Unit
3/4
Unit 3

Unit 2

Unit 1

Description and interpretation of Units and Subunits identified in
the Vibrocores

Subunit

Description
Shelly sand and gravel
Sand and gravel

Subunit 3b Clayey silty sand
Subunit 3a Sand and gravel
Subunit 2b Stratified silty sandy
clay
Subunit 2a Massive gravelly clay
Chalk

Interpretation
Seabed sediment
Undesignated
(glacio)fluvial/estuarine
alluvium
Glaciofluvial alluvium
Diamicton (Bolders Bank
formation)
Diamicton (Bolders Bank
formation)
Upper Cretaceous Bedrock

Based on the geoarchaeological assessment the archaeological potential of
each unit has been identified as summarised in Box 6.1.

(1) It was difficult to differentiate more recent seabed sediments (Unit 4) from glacial, fluvial and estuarine
sediments (Unit 3) and where this was the case, the sediment was assigned to Unit 3/4
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Box 6.1

Main Sedimentary Units



Unit 4: Holocene marine sediment which is likely to contain more recent in situ
archaeological remains such as aircraft and or shipwrecks. Any prehistoric
archaeological material contained within this unit is likely to have been reworked.



Subunit 3b: the finer grained clays, silts and sands, are interpreted as alluvial
(fluvial and estuarine) sediments. These may be related to the last Holocene
sea level rise and as such the unit has potential to contain in situ prehistoric
archaeological material. In some areas the unit is found relating to the valley
features infilled with the Botney Cut Formation and it is possible that sediment
within these features may contain in situ or derived prehistoric archaeological
material.



Subunit 3a: coarser grained gravels and sands that are interpreted as late
Pleistocene fluvial and glaciofluvial alluvium deposited as the ice sheet
retreated. It is possible that this unit may contain in situ and derived prehistoric
archaeological material.



Unit 2: a Devensian diamicton or till (Bolders Bank Formation). Whilst its
deposition has occurred during the Upper Palaeolithic archaeological period, its
mode of deposition (subglacial) and extremely cold conditions associated with it,
mean that it is unlikely to contain any in situ archaeological material. There is
however the possibility that in situ archaeological material may exist on the top of
this unit, especially where for example soil formation has occurred.



Unit 1: Upper Cretaceous Chalk bedrock has no potential to contain
archaeological remains. However, as with Unit 2, the surface of Unit 1, where
not eroded by Pleistocene marine and glacial processes, may contain in situ
archaeological remains, as exemplified by the survival of possible periglacial
features in vibrocore UMD_2001_VC12. This core is situated in the southern
part of the survey area where the surface of Unit 1 is likely to have been less
affected by glacial erosion in this part of the Study Area.

Figure 6.54 Overview Interpretation of Features of Archaeological Interest

Sedimentary Strata in a Cliff on Holderness Coastline showing Fine Grained
Sands and Clays

Source: ABPmer

ENVIRONMENTAL RESOURCES MANAGEMENT

6-67

HUMBER AGGREGATE DREDGING ASSOCIATION REGIONAL ENVIRONMENTAL ASSESSMENT

In the 2011 MAREA sub-bottom profiler data, a total of 31 features of
archaeological interest were identified. The identified features were
characterised by feature type and are summarised in Table 6.10 (further
detail can be found in Appendix G).

Table 6.10 Distribution of Features of Archaeological Interest Identified in
the MAREA Data
Feature

Complex cut and
fill
Simple cut and fill
Bank
Depression
Sediment unit
Total

Northern
Area
6
5
1
1
13

Number of Features Identified
Central Area Southern area
West
2
1
4
4
10

4
1
8

Total
9
13
5
1
1
31

All the features of archaeological interest identified in the geophysics data
refer to features cut into or overlying the till unit (Unit 2) and are associated
with Unit 3 sediments, as observed in the vibrocores. More detail on these
features is provided in Appendix G.

Archaeological Potential of the MAREA Study Area - Pre-Devensian
period (c. 970,000 BP-110,000 BP)
The pre-Devensian period saw a number of extensive glaciations
interspersed by warmer inter-glacial periods which provided habitable
landscapes across Britain for hominins. Stone tools are the primary
archaeological signature of hominin activity from this period, often found in
secondary contexts as a result of sediment redeposition in subsequent
glacial periods.
Archaeological evidence for hominin settlement of the northern part of
England is sparse, however the small number of finds do indicate occupation
far to the north of the MAREA study area. Two flint artefacts have been
found within the study area; however none have been reported within any
aggregate dredging licence areas. A small number of animal remains have
been recovered both on the foreshore within the MAREA study area and
from aggregate dredging areas which could date to this period.
Given the small number of anthropogenic artefacts recovered in the study
area, the potential for further finds is low; however, the recovery of animal
remains highlights that the MAREA study area was dry land and the potential
does exist for archaeological finds to be discovered, and for the survival of
deposits which would provide important environmental information on the
study area during the first colonisation of Britain. Any archaeological
remains dating to this period would be of great archaeological importance.
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Archaeological Potential of the MAREA Study Area - Devensian to
Late Glacial Maximum period (c. 110,000 BP-18,000 BP)
Archaeological records suggest that Britain was largely uninhabited between
c. 180,000-67,000 BP although the possibility of a human presence
throughout the Devensian prior to the LGM should not be disregarded within
the MAREA study area. At this time the study area would have been on the
margins of the ice front, exposing it as a peri–glacial landscape. This,
together with the proven presence of protein-rich foods (animals) within the
river valleys that ran through the region, suggests that the MAREA study
area would have provided a landscape suitable for hunting, but possibly not
for sustained settlement (Wymer,1985).
The NRHE has recorded two artefacts dating to the Upper Palaeolithic from
Humberside, however there were no sites within the study area. This may
be due to the low population density across the area at the time. As
explained above, there have been three reported finds of prehistoric material
reported as part of the BMAPA protocol within the offshore Humber
aggregate dredging areas, all of which were animal remains. One mammoth
tusk was been reported from Area 408, dated to c. 45,000 BP, whilst the
large mammal/possible hippopotamus bone from Area 102 could date to c.
130,000-80,000 BP. These finds illustrate that the area was home to
animals which could have provided a food source for humans in the area.
As the glacial maximum approached, the conditions became too cold to be
favourable for human exploitation, rendering the MAREA study area region
uninhabitable between c. 22,000-13,000 BP.

Archaeological Potential of The MAREA study area - Post-LGM and
early Holocene period (18,000-6,000 BP)
During the Upper Palaeolithic the warming stages of the Windermere
interstadial(1) provided a climate which was conducive to human reoccupation and exploitation of Britain. During this period Britain is thought to
have been slowly re-colonised by modern humans from the Continent, and
this is likely to have included parts of the southern North Sea and the
MAREA study area. Flint, bone artefacts and butchered or worked animal
bones have been found around Dogger Bank and Brown Ridge, indicating
the likely presence of archaeological sites on the seabed in this region.
Landscape patterns surrounding Dogger Bank, to the northeast of the study
area, have indicated that this would have been a productive coastal
environment.
No records dated to the Upper Palaeolithic have been recorded within the
MAREA study area. This dearth of evidence should not, however, be taken
to imply a lack of human activity during this period. Given a landscape with

access to major river valleys and a burgeoning resource of plants and
animals, it is highly likely that Upper Palaeolithic human groups were present
within the vicinity of the MAREA study area.
The eventual end of the ice age at c. 10,000 BP was presaged by at least
two shortlived returns to cold conditions, including the Loch Lomond Stadial
(11,000-10,000 BP), which may have interrupted human occupation, leading
to the lack of continuity in the British archaeological record for the transition
from the final Upper Palaeolithic to the Mesolithic (Wenban-Smith 2002).
The advent of the Mesolithic (c. 10,000-5500 BP) marked a technological
change and the adoption of new means of hunting in a new, wooded and
watery post-glacial environment (Wenban-Smith 2002). Early Mesolithic
sites and find spots are often found adjacent to wetlands and estuaries,
indicating a preference by these communities for landscapes in which they
could exploit marine resources. The presence of the Humber River would
have also created a landscape attractive for human occupation. Terrestrial
data for Mesolithic sites recorded in the NRHE and regional HERs record a
total of 12 sites with dated Mesolithic material on the onshore fringes of the
MAREA study area.
By the Late Mesolithic period, brackish conditions would have begun to
occur in the river estuaries of the MAREA study area and the low-lying
ground would have been subject to periodic flooding and the generation of
marshland. Mesolithic occupation sites within the offshore MAREA study
area are possible; however the rapidly rising sea level would have
progressively forced people further inland, making long term settlement
unlikely. The retreating communities may, however have continued to
exploit the coastal areas and marine resources of the newly formed marshes
throughout the period.

Summary of Early Prehistoric Archaeology
Due to the repeated action of glacial erosion during the last 1 million years
there is a clear bias in the preservation of post-glacial, Holocene
palaeolandscapes in the Humber region (Gaffney et al. 2007, Fitch et al.
2009, Tappin et al. 2011). Large scale palaeolandscape reconstructions
have identified terrestrial sediments of Mesolithic date (Tappin et al. 2011)
which are of considerable archaeological interest. There is some potential
for the survival of sediments of Palaeolithic date in areas where Devensian
glacial activity has not eroded earlier sedimentary deposits, such as the
Botney Cut Formation. This Formation has, however, been assessed as
likely to only contain derived artefacts in secondary contexts (Tappin et al.
2011). There have been several finds of early prehistoric date reported in
the region through the BMAPA protocol, including a mammoth tusk and a
possible hippopotamus bone, both of Middle Palaeolithic dates.

(1) The Windermere Interstadial refers to the relatively warm period between 13,500 - 11,000BP towards the
end of the Devensian glaciation
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The rarity of Palaeolithic material means that any in situ material will have
national importance. Even derived (1) artefacts are important and can
provide unique information on past human activity and distributions (Hosfield
and Chambers 2004). Similarly, any archaeological material of Mesolithic
date is likely to be of national importance due to its rarity offshore. Finds
reported under the TCE/BMAPA/EH protocol are especially important as
they provide additional information which assists with the development of the
most effective and sustainable approach to the management of underwater
cultural heritage and practicable mitigation measures.

Preservation of Prehistoric Archaeology in the Study Area
There are a number of prospective locations within the MAREA study area
that may be considered to have favourable site survival and visibility for
prehistoric archaeological material. Recorded sites of retrieved prehistoric
artefacts in the North Sea are predominantly discovered in some form of
depression or low ground, where scour has removed the overlying mobile
marine sands (Flemming 2006: 18). The depressions and gullies between
the sandbanks in the southern part of the MAREA study area may provide an
environment potentially favourable for prehistoric site survival and visibility.
Prehistoric site survival and in situ preservation of isolated artefacts is also
expected to be higher within the relict channels (such as the Botney Cut
Formation) within the MAREA study area and more widely within the Humber
REC Study Area associated with the NSPP mapping of Holocene
sedimentary environments (Gaffney et al, 2007, 2009). The majority of
features of potential archaeological interest were associated with these types
of sediments. The hand axes recovered from Area 240 to the south of the
MAREA study area also indicate that there is the potential for survival even
after many years of dredging activity.
The potential also exists for the survival of palaeoenvironmental remains
within peat or alluvial deposits. These are mostly associated with
nearshore/coastal areas, but as identified in the various assessments of
geophysical and geotechnical data in the region during the Humber REC and
NSPP, channel deposits and peats are also located in the region.
The coastal areas adjacent to the MAREA study area have a high potential
for the survival and visibility of the prehistoric archaeological resource.
There is the potential for artefacts to erode out of modern coastlines where
the present-day coastline is continuously being extensively eroded revealing
underlying deposits containing the earliest evidence of occupation in Britain.
Coastal sediments adjacent to the MAREA study area, comprising mudflats,
marshes and wetlands, also have a high potential for prehistoric site survival
and visibility.

(1) which have been moved from their original positions by natural or cultural processes
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6.6.6

and occupation sites are unlikely to survive in their entirety, individual finds
such as stone and bronze tools are likely to survive in the marine
environment and may be recovered from seabed deposits.

Eroded Coastal Archaeology

Introduction
The Holderness coastline in the north of the MAREA study area is the fastest
eroding coastline in Europe with an average loss of 2 m per year. The low
coastal cliffs are formed of unconsolidated glacial till and are easily eroded
by wave action. Coastal beaches in the area are narrow and the overlying
sand is thin, providing minimal protection from the waves. In some areas the
seabed drops off steeply allowing the full force of waves from the North Sea
to hit the beaches and cliffs.

Iron Age sites in the MAREA study area are dominated by salt working sites
and isolated artefacts. Like the preceding periods a number of the finds
were recovered from the foreshore or from eroding cliff deposits. Finds
including coins, ceramics and briquetage(2) are all types which could survive
well in the marine environment.

The coastline of the study area has been subjected to significant historic
erosion. Estimates put the strip of land believed to have been eroded
between Roman Times and the present day at 2 – 5 km. Within this section
of land it is estimated that between 16 and 22 villages have been lost to the
sea in the northern part of the study area since the Domesday Survey in
1086. The RCZA for Yorkshire and Lincolnshire highlighted that, in addition
to the loss of documented medieval villages, roads and churches, many of
the World War II (WWII) beach defences have also been lost due to coastal
erosion.

The Romano-British period saw the introduction of stone and brick built
domestic and civic structures at major settlement and military sites. There is
some potential for the survival of these types of remains in seabed
sediments, however inland settlements excavated within the MAREA study
area have not recovered brick or stone buildings to date. Occupation sites
have revealed features similar to later prehistoric periods, including
roundhouses, earthwork enclosures, hearths and trackways. Whilst it is
unlikely that the remains of villas or substantial civic buildings would have
been built within the MAREA study area, there is the possibility of small finds
surviving within seabed deposits.

Recent work at Dunwich in Suffolk has demonstrated that monumental
structures, primarily churches and monastic buildings, can survive the
process of cliff collapse and submergence in shallow water. Here
geophysical surveys and ground-truthing by divers identified individual
pieces of worked stone and larger collections of masonry which could be
attributed to specific historically recorded buildings (Sear et al. 2010). As
such, this section characterises the potential for terrestrial archaeological
remains, including perhaps a very small chance of human skeletal remains,
to be found underwater within the MAREA Study Area.

Later Prehistoric (Neolithic – Iron Age)
The majority of the NRHE and HER records for Neolithic activity within the
MAREA study area come from isolated finds of stone axes, a number of
which were found on the foreshore and are thought to have come from
eroding cliff deposits (Brigham, Buglass and George 2008: 106). The
presence and recovery of these finds from the foreshore illustrates the
potential for this type of object to survive within seabed deposits. More
substantial evidence for occupation and exploitation of the area during the
Neolithic comes from a settlement site south of Easington and a henge
monument identified eroding out of the foreshore at Easington.
A number of Bronze Age barrows and occupation sites are known within the
MAREA study area, in addition to a number of isolated finds and three boats.
Many of the sites and finds were located on the foreshore, or exposed in
eroding cliff sections. One of the boats was within an oak and hazel forest
deposit, thought to be the remains of a mere, illustrating the inland, but
wetland nature of the landscape at this time. Whilst sites such as barrows
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Romano British

Saxon
A number of settlements are recorded in the Domesday Book with Anglian
names that are known to have been lost to coastal erosion in the study area.
However, despite documentary evidence for widespread occupation of the
coastal areas along the study area there has so far been little archaeological
evidence for this. The majority of remains found from this period have been
cemeteries or remains of field systems as well as a number of individual
objects such as metal knives and broaches, pottery and coins.
There is the possibility that stone remains of early churches or monastic
buildings could lie within the seabed deposits, however it is more likely that
finds would be small individual artefacts, similar in nature to those found
inland. It is possible, but less likely, that iron work would survive in the
marine environment but this could depend on its burial within sediments, the
object’s size and metal composition.

Medieval
Many of the villages along the coastline of the study area are of medieval
origin and have maintained the post-conquest road and land layouts. A

(2)This is a course, porous ceramic material used in evaporation vessels and their supporting pillars at salt
production sites from the Bronze Age onwards. They were used to evaporate salt water by heat. Sherds of
often reddish briquetage are routinely found on saltern sites in large numbers throughout the British Isles.
Briquetage vessels were used once to evaporate brine and form a salt crust, and then discarded once the
crust was extracted. Middens of the discarded and degraded briquetage material are known as “red hills”.
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number of stone churches survive on land within the study area, whilst 15
settlements and one priory are known to have been lost to coastal erosion
since being recorded in the Domesday Book. Owthorne and old Withernsea
both had churches, built in the late medieval period. Old Withernsea church
was lost in the 15th century with the town and Owthorne church lost in 1816.
Recent work has revealed that the remains of churches recorded as
collapsing into the sea can be identified on the seabed.

Post-medieval
By the post-medieval period, many villages and settlements had expanded,
with most buildings being stone or brick built, in part if not wholly. As
settlements grew, coastal erosion continued to destroy villages and
settlements on the coastline of the MAREA study area. The medieval church
of Kilnsea had been completely lost to the sea by 1831. Sea wall defences
are recorded as being constructed in this period, suggesting an attempt to
control and protect significant settlements and buildings. It can be assumed
that few buildings constructed in this period, of any intended longevity, have
been lost due to erosion but that they were constructed inland at some
distance from the sea.

Summary of Eroded Coastal Archaeology
There is a considerable range in the type and date of archaeological sites
within the study area, both on the current coastline and sites which have
collapsed into the sea due to erosion i.e. Medieval villages on the
Holderness coast. Due to the high rate of coastal retreat in the study area,
there is potential for archaeological material to be present on several
kilometres of previously inhabited land now lost to the sea.
The distance of this eroded historic coastline from dredging areas within the
MAREA study area suggests that dredging activity is unlikely to encounter in
situ eroded coastal material. It is possible that derived material could be
found within dredging areas if sediment transport and coastal currents are
suitable, but this is relatively unlikely. The importance of eroded coastal
archaeological material will be dependent upon the age and rarity of the
material. Finds reported under the TCE/BMAPA/EH protocol are particularly
important as they provide additional information which contributes to the
implementation of effective and sustainable underwater cultural heritage
management practices and practicable mitigation measures.

6.6.7

Modern
The largest group of historic features lost to coastal erosion in this area are
World War II defences. These sites were deliberately built on the coastline
within the study area and were designed to have a relatively short life span.
Lost sites include anti-aircraft batteries, pillboxes and infantry trenches,
whilst additional sites are known to be on the verge of collapse.

Potential for Coastal Eroded Archaeology in the MAREA Study Area
Large stone or brick buildings, particularly churches, dating from the
medieval period are known to have been lost to the sea through the erosion
of the coastline within the MAREA Study Area, and their remains could
survive on or within seabed deposits, as has been shown through the
investigations at Dunwich, up to 5km offshore. More recent structures
including post-medieval village buildings and WWII defences are
documented to have fallen into the sea, some of which can be seen in the
intertidal zone.
There is some potential for individual finds to be recovered from seabed
deposits dating from all periods, however they are likely to be isolated finds
and limited in contextual information. Items which could survive, or be
recovered could include stone, ceramic, vitreous and metal items. Stone,
ceramic and bronze items will survive best in the marine environment, whilst
vitreous material can be heavily degraded by sand abrasion and iron objects
are likely to corrode, particularly in high energy, shallow areas where high
levels of dissolved oxygen are present.
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The evidence for coastal and maritime activity within the vicinity of the
MAREA study area is discussed with regards to the composite time line for
shipwrecks around England, produced by Wessex Archaeology (2008). The
timeline takes into account the broad chronology of shipbuilding and
employment and draws out generalisations regarding the age and special
interest of vessels.


Class A: Pre-1508 AD: The earliest category within the time line covers
the period from the earliest Prehistoric evidence for human maritime
activity to the end of the medieval period, c. 1508. Very little is known of
watercraft or vessels from this period and archaeological evidence of
them is so rare that any archaeological remains of vessels will be of
special interest.



Class B: 1509-1815: The second category covers the period from 15091815, encompassing the Tudor and Stuart periods, the English Civil
War, the Anglo-Dutch Wars and later the American Independence and
French Revolutionary Wars. Remains of boats and ships dating to this
period are also rare; the majority of boats and ships dating from this
period can be expected to be of special interest.



Class C: 1816-1913: Category three covers the period 1816-1913,
during which there were great changes in the way in which vessels were
built and used, corresponding with the introduction of metal to
shipbuilding and steam to propulsion technology. There are more
examples of boats and ships from this period so greater discrimination is
warranted in determining which ones are of special interest. However,
this period is also a time of immense change in how vessels were built
and used; boats and ships that make a distinct contribution to
understanding and appreciating this century should readily be regarded
as having special interest.



Class D: 1914-1945: The fourth category on the time line extends from
1914- 1945, encompassing World War I (WWI), the inter-war years and
World War II (WWII). The highest volumes of known boats and ships
lost in UK waters were casualties of WWI and WWII, with lesser
numbers lost in the inter-war years. Greater discrimination is warranted
in determining which ones are of special interest. Nonetheless,
technological changes, the magnitude of events and the consequences
locally and globally of activities in these years will clearly give rise to
some boats and ships having special interest.



Class E: Post 1946: The last category extends from 1946 through the
post-war years to the present day. The volume of boats and ships lost to
archaeological contexts falls dramatically. A strong case will need to be
made for boats and ships lost after 1945 to have special interest.

Maritime Archaeology

Introduction
Maritime sites are defined as comprising either vessels or debris which has
been accidently or deliberately lost overboard from a vessel. As an island
nation, the UK has a long maritime history and there is potential for the
archaeological evidence of maritime sites of all periods dating from the
Mesolithic period to the present within the MAREA study area.
The Humber Estuary and River has been an important navigation route for
shipping in England since the medieval period, with York, Hull and Grimsby
representing the major ports for trade, whaling and fishing in the North East
of England. Due to the volume of shipping traffic passing through the Study
Area it can be assumed that there are remains of a considerable number of
vessels within the study area.
The Humber Estuary was identified in a 2007 ALSF study conducted by
Bournemouth University as an Area of Maritime Archaeological Potential
(AMAP), primarily because of the high potential for the preservation of
shipwreck sites rather than because of a high number of hazards on the
approaches. The approaches to the Humber Estuary are relatively clear
although very exposed to prevailing and onshore winds. The approaches
from the south are hindered by the presence of numerous overfalls. There
are substantial foreshore banks on the entrance to the Estuary including
Spurn Head, and the Outer Binks (Bournemouth University 2007: 34). The
seabed character outside of the estuary is predominantly coarse grained
gravels, whereas the inside of the estuary is characterised by extensive
estuarine muds and silts, encouraging the preservation of archaeological
material (Bournemouth University 2007: 35).
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As no geophysical assessment could be made to fully de-conflict the
maritime wreck datasets (i.e. SeaZone, NRHE and local HER wreck
sources) a composite gazetteer was prepared based upon merging record
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that shared a name and duplicate position. A total of 2,089 records are listed
in the Maritime Archaeology gazetteer data within the MAREA study area as
summarised in Table 6.11 and enlarged upon below.

Figure 6.55 Recorded Wrecks within the MAREA Study Area

Table 6.11 Features within the Maritime Archaeology gazetteer
Feature Type
Recorded Wrecks
Obstructions
Casualty Record
Total

Number of Sites
626
297
1166
2089

Recorded Wrecks
Details of the 626 recorded wrecks and unspecified sites recorded by Sea
Zone within the Study Area are summarised in Table 6.12 below. The site
locations are also shown in Figure 6.55 which illustrates that the wreck sites
are evenly distributed across the MAREA study area, focussed on the central
area running parallel with the shore. Concentrations of wrecks occur on the
shoals in the central southern part of the study area and at the entrance to
the Humber River. There are few wrecks in the far east or far southwest of
the study area; this may be a consequence of being further from the shore
and therefore less likely to have been reported, especially for the older
wrecks.

Table 6.12 Recorded Wrecks and Unspecified Sites by Date Range and
Wreck Site
Class
A
B
C
D
E

Date
<1508
1509 – 1815
1816 – 1913
1914 – 1945
>1946
Unknown
Total

Wrecks
2
5
62
214
64
259
626

Dead *
0
1
31
53
17
34
136

Wreck State
Live **
Lift ***
0
0
3
0
25
1
164
19
35
8
105
12
332
40

Unknown
2
1
5
5
4
108
118

* Dead wrecks are reported as being no hazard either because they are
dispersed or buried with little upstanding structure from the seabed. They
may still be of archaeological interest as burial in seabed sediments provides
additional protection from degradation.
** Live features are assessed by the UKHO to present a hazard for shipping
and may have considerable structure preserved above the seabed.
*** Lift features have been salvaged or raised in some way from the seabed
and much of the structure of the vessel will have been removed from the
wreck site.
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When comparing the number of sites from each period there is a significantly
larger number of charted wrecks dating from 1914 onwards. The period of
1816 to 1913 is comparatively low in charted wreck sites, and under closer
scrutiny the data further illustrate a distinct lean to the latter half of the
period, with the earliest recorded wreck from this grouping sinking in 1851.
The three sites dating to the period 1509-1815 are all reported sinkings
dating to 23/03/1808, charted as obstructions or foul ground.

Figure 6.56 Shipping Casualties/ Recorded Losses, Reported Seabed Obstructions and Possible Wreck related finds Recovered from Offshore Aggregate
Licence Areas through TCE, BMAPA/EH finds Reporting Protocol within the MAREA Study Area

The majority of shipwrecks dating to WWI and WWII are located within the
deep water channels of the study area, and approaches to the Humber
River, indicating that these vessels were lost as a result of enemy action
rather than the usual means of navigational error or storms. The latter
processes usually result in shipwreck events on shoals and navigation
hazards.

Obstructions
As a further record of potential hazards to vessels and maritime activity,
there are 297 records of obstructions that have been reported, some for
example where fishing vessels have snagged their nets. There is potential
for some of these features to relate to wrecks and other features of maritime
archaeological interest, some will be geological in nature. Without
geophysical assessment it is not possible to verify how many of these
features are of archaeological interest.

Shipping Casualties / Recorded Losses
A total of 1,166 recorded losses were listed in the NMR within the Study
Area. The date range for these losses is shown in Table 6.13. It is important
to note that the positions of recorded losses are often vague and inaccurate
and also only represent those losses which are actually recorded.

Table 6.13 Shipping Casualties by Date Range
Class
A
B
C
D
E

Date
Pre 1508
1509 – 1815
1816 – 1913
1914 – 1945
Post 1946
Unknown
Total

Shipping Casualties
21
324
729
102
4
2
1166

As indicated on Figure 6.56, the distribution of casualty records/recorded
losses is completely different to that of the wrecks, with over 1000 wrecking
incidents located at just 76 positions within the MAREA Study Area. The
majority of the recorded positions are located close to shore and within the
Humber Estuary.

ENVIRONMENTAL RESOURCES MANAGEMENT
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Wreck of the Sheraton 1907 Steam Trawler on Hunstanton Beach

Summary of Maritime Archaeology

exhaust bubbles introduce higher levels of oxygen into the structure within a
shipwreck.

It is clear that there is the potential for the remains of vessels which date
from at least the Mesolithic period to the present day within the MAREA
study area. The volume of marine traffic which has passed through the
MAREA study Area since the Mesolithic is high. Furthermore, by its close
proximity to Scandinavia and the Low Countries and its position as a direct
passage for shipping traffic passing between the north of Britain and London,
there is the likelihood of significant wreckage still to be discovered within the
MAREA Study Area, sunk either by accident or by war. Overall the potential
for the remains of vessels within the MAREA Study Area is very high.
This potential is further enhanced by the nature of the seabed topography
within the MAREA study area. The highly mobile and numerous sandbanks
and shoals which characterise the shallow seabed topography of the region
are considerable navigation hazards but also have the ability to preserve
shipwrecks of considerable size. Although in some cases the remains of
vessels would not survive intact due to post-depositional processes, the
debris field associated with a wrecking incident may also be sealed within
the sandbanks.

Uncharted and Unknown Wreck Sites
The charted wreck sites and casualty records (and potentially some of the
obstructions) should not be regarded as directly representative of the wreck
sites that lie on the seabed within the MAREA study area. Due to the
intensity of activity within the MAREA study area during this period, the
potential exists for the presence of currently uncharted wreck sites. For
example, prior to the advent of the Lloyds of London List of shipping
casualties in 1741, there was no central record of ship losses and as such
the record of shipping casualties is biased towards wrecking incidents which
occurred from the mid-18th century onwards. It must also be taken into
account that the shipping casualties refer to wrecking incidents for which
there are no known positions other than a description of the general area
and may consequently lie outside the MAREA Study Area. By the same
principle there is the potential for wrecks, recorded as casualty records
attached to a named location outside the study area, to be physically present
within the study area.

ENVIRONMENTAL RESOURCES MANAGEMENT

The visibility of the maritime archaeological resource predominantly relies on
whether individual sites can be identified in geophysical and hydrographical
surveys, primarily side scan sonar and magnetometer surveys. The visibility
of shipwreck sites primarily depends on the degree of integrity of the wreck
and associated material on the seabed, the degree to which it is buried
beneath sediment and the construction material.

6.6.8

Source: Shutterstock.com

This distribution is primarily due to the nature of the records, where
descriptive locations such as ‘foundered during a storm whilst en route from
London to Kingston-upon-Hull’ have been given estimated locations. Each
of these descriptive, but vague, locations have been ascribed a specific
location on Admiralty Charts, known as a Named Location by the NRHE.
Many of the Named Locations are coastal towns where ships were last seen.
Other casualty records are slightly more accurate with descriptions of losses
at or on specific shoals or sand banks such as the Binks, Outer Dowsing
Shoal and New Sand Hole.

The seabed sediments within the offshore areas of the MAREA study area
are predominantly characterised by gravel with sand, whilst inshore the
seabed is mainly sand with gravel areas. The predominance of coarse
grained sediments suggests that the MAREA study area thus has a medium
potential for the preservation of archaeological material, although this may
be counteracted to a degree by the mobile nature of the sandbanks
(Bournemouth University 2007: 37), which, as an environment, are well
known for excellent preservation of wooden shipwreck remains, such as the
Goodwin Sands.

Consideration must also be given to the potential for isolated finds that may
have come to be on the seabed having been lost or discarded overboard.
Such finds may not only be useful in defining the preferred sea routes within
the MAREA study area throughout the centuries, but may also provide
evidence for other maritime activities, such as overseas commerce and
naval warfare.

Aviation Archaeology

Introduction
Aircraft lost at sea span the entire period of aviation history, from the
introduction of flight to the post WWII period.

Example of a British Spitfire Fighter Aircraft as Used in WWII

Preservation of Maritime Archaeology in the Study Area
The survival of shipwrecks or structures depends largely on whether they
come to lie on or within the seabed sediments (Gregory 2006: 8). Wooden
structures which lie exposed on the seabed are at risk of deterioration by
wood boring organisms (Gregory 2006: 8). Those which are engulfed or
covered by sediments experience a much slower rate of deterioration due to
the absence or reduced levels of dissolved oxygen and therefore lower
biological activity (Gregory 2006: 8).
Whilst burial factors are relevant to iron or steel hulled shipwrecks, the
primary factors in their survival are those which affect the rate of corrosion of
the metal. Variables such as metal composition, thickness of metal, integrity
of the wreck and construction technique can all affect the speed at which a
shipwreck will deteriorate however the key factors are dissolved oxygen and
salinity of the water (MacLeod 1997; Steyne and MacLeod 2011).
Human activity can also play a significant role in the preservation of both
wooden and metal shipwrecks, through deliberate physical impacts such as
salvage, both commercial and ‘recreational’ recovery of smaller items.
There is evidence to suggest that divers can also indirectly impact
shipwrecks through penetration of iron and steel hulled shipwrecks, where
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Although records of aircraft losses at sea are extensive, data regarding their
location are often limited.
A guidance note published by English Heritage entitled Military Aircraft
Crash Sites (English Heritage, 2002) outlined a case for recognising the
importance of aircraft crash sites, specifically with regards to existing and
planned development proposals which may have an impact on such sites.
Although the extent of knowledge of air crash sites on the seabed is limited,
Wessex Archaeology has broadly characterised the resource by drawing out
a few generalisations on importance and special interest (Wessex
Archaeology, 2008). It is with regards to the three broad chronological
divisions outlined by Wessex Archaeology that aviation archaeology will be
discussed here:


Pre-1939: The period of intense and rapid development of a new
technology, from the advent of powered flight to the outbreak of WWII.
Although at least 119 different aircraft models were used by the military
in the UK during this period, examples of only 24 survive today
anywhere in the world. This, alongside the fragility of the airframes and
the relative scarcity of flights over water deem any aircraft remains
dating to this period of special interest.



1939-1945: By the onset of WWII, advances in technology had greatly
extended the reliability and range of aircraft. Such technological
innovation enabled aircraft to increasingly undertake long-range flights,
including many flights across the MAREA study area. The period can be
split into three main phases; activity associated with the Battle of Britain
and earlier; post Battle of Britain to 1943, where part of the British
strategic bombing effort was based in the Study Area; and post 1943,
where the deployment of the USAAF, predominantly to East Anglia,
resulted in the shifting of significant numbers of British bombers to
airfields in Lincolnshire and Yorkshire. In addition the assembly areas
for large British and US raids were off Norfolk and Lincolnshire and
collision risk was a real hazard. This period, unsurprisingly, saw the
highest number of aircraft casualties, and human casualties, in the
history of aviation and as such has special significance.



Post-1945: A period characterised by the rapid development of jet
propulsion technology and its use in both military and civilian aviation
applications.

No aircraft remains have been recorded through the BMAPA protocol since
2005 (TCE, BMAPA and English Heritage 2005) within the MAREA study
area. In the Anglian region, however, fragments of aircraft have been
identified, along with the possible remains of a German Airman.

Recorded Losses of Aircraft
Of the 258 WWI and WWII recorded wreck sites listed in the NRHE data for
the MAREA study area, 68 contained references to aircraft crash sites. The
named locations of these aircraft wreck sites are illustrated in Figure 6.57.
Of the 68 reported aircraft losses, all but one was lost during WWII. A
Hampden MKI (WA_5514) was recorded as lost at the Inner Dowsing Falls,
which is located within future 15 year extraction zone of Area 439, however
the position is ascribed to an NRHE Named Location and is unlikely be an
accurate location for any physical remains of the aircraft. It should be
highlighted that the locations associated with all these recorded losses are
general, and are not specific identifiable locations. The 68 recorded aircraft
casualties are recorded at just 24 NRHE Named Locations. Any military
aircraft wreckage discovered would be immediately protected under the
Protection of Military Remains Act 1986.

Historic Photograph of Lancaster Bombers in Flight

activity and losses over the MAREA study area, only five aircraft crash sites
have been identified within the study area.
With the potential resource for aircraft crash sites large, and the number of
known crash sites relatively small, the potential exists for the presence of a
large number of unknown crash sites on the seabed within the MAREA study
area. In providing favourable preservation, the seabed environment further
enhances this potential, making the discovery of fairly intact aircraft on the
seabed far more likely than for those discovered on land. Despite this, due
to the varied levels of preservation, and sometimes ephemeral nature of their
remains, aircraft crash sites are not easily identifiable in marine geophysical
surveys. Furthermore, the remains of military aircraft which are found receive
blanket protection under the Protection of Military Remains Act 1986, which
prohibits the disturbance of a military aircraft wreck without a licence from
the MoD.

Preservation of Aviation Archaeology in the Study Area
Site survival and visibility of aircraft crashes is determined largely by the
cause of loss of the aircraft. With a few exceptions, aircraft come to be on
the seabed as a result of an in-flight accident or enemy action. Aircraft which
are on the seabed due to controlled ditching are likely to be better preserved
than those which exploded mid–air or hit the water at speed.
The factors which determine the survival of an aircraft crash site are not yet
fully understood. It is, however, recognised that marine environments
generally offer favourable conditions for the preservation of artefacts,
enhancing the potential for the survival of aircraft crash sites on the seabed.
The seabed sediments within the MAREA study area, as discussed with
regards to the survival of the maritime resource (Bournemouth University
2007), would similarly promote the survival of aircraft crash sites in areas
with more fine grained, sandy, sediments. As with wreck sites, the visibility
of aircraft crash sites predominantly relies on their ability to be identified by
geophysical survey. Where aircraft wrecks are broken up and dispersed
they can be very difficult to identify in geophysical data, as they can often be
covered by snagged fishing nets, rendering them indistinct shapes on the
seabed (Wessex Archaeology 2008).

Source: Shutterstock.com

Recorded Aircraft Crash Sites
There are five aviation wrecks located within the MAREA study area,
however none of them lie within licence or application areas. The distribution
of the sites is illustrated in Figure 6.57.
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Summary of Aviation Archaeology within the Study Area
Although recorded aircraft losses are predominantly concentrated within the
period between 1939 and 1945, there is the potential for aircraft crash sites
which span the entire period of aviation history. The aircraft losses during
WWII were considerable on both sides but despite the high levels of aircraft
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Figure 6.57 Recorded Aircraft Casualties and Located Aircraft Wrecks within the MAREA Study Area
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6.7

SUMMARY OF KEY HUMAN SENSITIVITIES

6.7.3

6.7.1

Commercial and Recreational Fisheries

The Humber and Outer Wash region is important for populations of a number
of commercially important fish species. A wide variety of fisheries exploiting
a broad range of species is consequently present in the area. The most
important species landed at local ports are shellfish, including lobster, crab,
cockles, brown shrimp and whelks, while key finfish targeted are plaice,
whiting and cod. Consultation with fishermen has underlined the importance
of shellfish in the region including brown shrimp, mussel, crab and lobster
fishing grounds which may be sensitive to potential dredging impacts.

A range of recreational activities takes place in the MAREA study area. The
area is used for both power and sail boat cruising, including coastal day
sailing and longer passage trips, as well as yacht and dinghy racing and
other watersports that take place in nearshore waters. A number of
established cruising routes transect the study area although coastal sailing
activity is relatively limited when compared to other parts of the UK coast.
Diving is known to take place within the MAREA study area. There are
seven blue flag beaches, which along with other key coastal areas of
recreational importance such as nature reserves, are considered to be
sensitive receptors to any potential changes to coastal processes.

6.7.2

6.7.4

Infrastructure

Marine Recreation

6.7.5

Shipping and Navigation

The study area is located in one of the busiest sections of the UK coastline
with regard to overall concentrations of human activity. The area contains a
significant number of offshore windfarms at various stages of development
as well as a number of major ports and harbours, several of which are
planned to be expanded. Several subsea pipelines and cables also cross
the study area and it also contains a number of gas wellheads and platforms
and several dredge disposal sites. Two subterranean gas storage projects
are operational in the coastal parts of the study area, with two further
projects of a similar nature under development. However, since these
projects are located on the coast and are principally associated with onshore
activity no potential interaction between these developments and offshore
dredging activities is anticipated.

From a maritime navigation and safety perspective the MAREA study area is
a closely regulated body of water, managed in a variety of ways including
navigational lights and buoys, designated anchorage areas, pilotage, VTS
and TSS.

Offshore Wind Turbines in the North Sea

Within the study area, there were 283 recorded incidents involving 320
vessels over the ten year period. This included nine incidents involving
aggregates dredgers. On average, the RNLI also reported 190 unique
incidents per year within the MAREA study area. A high proportion of the
incidents occurred on or near the coast.

Analysis of AIS data for 28 days in 2010 indicated that an average of 150
ships per day passed through the study area. The majority of tracks were
made by cargo vessels (49%) and tankers (25%). Aggregates dredgers
accounted for 4% of all tracks during the survey period. The entire coastline
of the study area is a general sailing area, and a large proportion of this is
also a general racing area. The majority of the aggregate dredging areas
also have light or medium use cruising routes passing through them.

Many of the licensed dredge areas partially overlap with areas of high
shipping density. The main ‘hotspots’ with respect to shipping congestion
and potential shipping encounters were within the Humber TSS and
approaches, and channels such as Race Bank and Outer Dowsing. The
location with highest encounter rank overall within the study area was in the
TSS at the mouth of the Humber.

Source: Shutterstock.com
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Archaeology and Cultural Heritage

The archaeological resources in the study area can be categorised as
follows:





prehistoric archaeology;
eroded coastal archaeology;
maritime archaeology; and
aviation archaeology.

The record of global ice volume changes and sea level fluctuations in the
Quaternary mean that the current sea floor of the study area was exposed as
land during prolonged parts of the Period and may have been suitable for
hominin/human exploitation. The known submerged prehistoric archaeology
of the area is, however, sparse apart from a relatively small number of sites
and finds, primarily from the intertidal zone. Within the Humber aggregate
dredging areas themselves, only three finds of prehistoric archaeological
interest were reported between 2005 and 2011 under the marine aggregates
industry’s TCE/BMAPA/EH protocol for reporting finds of archaeological
interest.
Due to the high rate of historic coastal retreat in the study area, there is
potential for archaeological material to be present on previously inhabited
land that has been lost to the sea. The distance of this eroded historic
coastline from dredging areas within the MAREA study area suggests that
dredging activity is unlikely to encounter in situ eroded coastal material. It is
possible that derived material could be found within dredging areas if
sediment transport and coastal currents are suitable, but this is relatively
unlikely.
A large number of recorded wrecks and unspecified sites are distributed
across the area. The seabed topography favours the preservation of large
shipwrecks, and the potential for further unknown wrecks to exist within the
study area is high. Five aircraft crash sites and 68 reported aircraft losses
have been recorded in the study area (the majority of recorded aircraft
losses date from the period between 1939 and 1945). However the potential
also exists for further aircraft crash sites to be found within the study area
spanning the entire period of aviation history.

Anatec’s COLLRISK model identified the baseline vessel-to-vessel collision
risk level in the order of one major collision within the entire study area in
4.54 years. The dredge areas where collision frequencies were identified as
high were Licence Area 102 and Application Area 448, both of which
intersect the northeast Approaches of the Humber TSS, and Licence Areas
106/2, 481/1 and 481/2 which have a large number of ships intersecting
them bound for the southeast and Europe.
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