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Summary

Wessex Archaeology was commissioned by RWE npower renewables to carry
out a desk-based assessment of the archaeological potential of the Triton
Knoll Offshore Wind Farm (TKOWF). The export cable route linking the
Offshore Wind Farm to shore has not yet been defined and therefore it has not
been included as part of this assessment (although they are considered in
relation to potential cumulative effects).

This assessment comprises an archaeological baseline study, including an
archaeological assessment of geophysical and geotechnical data, and an
assessment of the effects of the scheme upon archaeological receptors. This
will ultimately form part of the Environmental Statement for the proposed
TKOWEF.

The combined results of the desk-based assessment of archaeological data
sources and geophysical assessment produced a total of 147 sites of possible
archaeological interest located within the study area. This comprises:

— 24 United Kingdom Hydrographic Office (UKHO) records, of which 15
have been verified with the marine geophysical data. Of the
remaining nine, seven were not visible in the marine geophysical
data, while two were located outside of the geophysical survey area;

— Three geophysical anomalies of anthropogenic origin and
archaeological interest including: one previously unidentified wreck,
one possible wreck and an area of wreck debris identified during the
archaeological assessment of geophysical data;

— 120 further geophysical anomalies of potential anthropogenic origin
and archaeological interest including areas of seabed disturbance,
areas/items of debris, dark reflectors, bright reflectors, and isolated
magnetic anomalies; and

— A number of channels of probable prehistoric date and potential
archaeological interest within the sub-bottom profiler data.

The baseline study also revealed further potential for as yet undiscovered
sites and material including:
— In situ sites and derived artefacts of prehistoric data;

— Prehistoric and later wreck material relating to documented losses
and maritime activities; and
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— The remains of crashed aircraft.

The impact assessment outlines the nature of the likely direct and indirect
impacts on the known and potential archaeological sites during the course of
the construction, operation and decommissioning of the TKOWF.

With the exception of two modern wrecks, the effects of all potential direct
impacts on wrecks and geophysical anomalies of potential anthropogenic
origin are judged to be of major adverse significance. The effects resulting
from all potential indirect, cumulative and in-combination impacts are expected
to be negligible.

It is not possible to assess the significance of impacts on potential
archaeological sites as the magnitude of effects and the sensitivity of the
receptor cannot be evaluated until further details regarding the
presence/absence and nature of each receptor have been established.
However, any damage or destruction to them will be permanent and effects
are likely to be judged of major adverse significance. Each will need to be
considered on a site by site basis if they are impacted by development.

Proposed mitigation measures include:

— Buffers around the extents of known wreck sites and further
investigation of any identified anomalies that may be impacted by the
scheme;

— Further examination of potential prehistoric deposits including Stage 3
to 5 geoarchaeological recording of core samples as they become
available and archaeological input into any future sampling
programme;

— In the event of impact to potential sites, the establishment of a formal
protocol to ensure that any finds are promptly reported,
archaeological advice is obtained, and any recovered material is
stabilised, recorded and conserved,

— Watching briefs where seabed material is brought to the surface, for
example during pre-lay grapnel runs or in the intertidal area during
cable installation; and

— The archaeological assessment of any further geophysical survey
undertaken for the TKOWF-.

All  mitigation measures should be detailed in a Written Scheme of
Investigation once the final scheme layout has been established.

It is expected that the implementation of mitigation, based on the assessment
outlined in this report will mean that the residual effects of the development on
any archaeological receptors will be negligible.
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INTRODUCTION

PROJECT BACKGROUND

Wessex Archaeology (WA) was commissioned by RWE npower renewables,
to carry out a desk-based assessment (DBA) of the archaeological potential
of the Triton Knoll Offshore Wind Farm (TKOWF). The site is located in the
southern North Sea c. 33km off the Lincolnshire coast and 48km off the North
Norfolk coast (Figure 1). The export cable route linking the Offshore Wind
Farm to shore has not yet been defined and therefore it has not been
assessed here (although they are considered in relation to potential
cumulative effects).

The DBA comprised an archaeological baseline study for the TKOWF site
including an archaeological assessment of marine geophysical data collected
by Osiris Projects between July and October 2008 and Gardline GeoSurveys
Ltd in 2009.

The DBA also included an assessment of the effects of the scheme upon the
archaeological resource and will ultimately form part of the Environmental
Statement (ES) for the TKOWF.

AIMS AND OBJECTIVES

The aims of this archaeological assessment were to review the known and
potential archaeological receptors within the area that will be subject to
impact from development and to propose mitigation. The objectives of the
archaeological assessment were:

— To set out the statutory, planning and policy context relating to the
historic environment within the study area;

— To provide an overview of the historic environment in the Offshore
Wind Farm Study Area, based on existing archaeological records and
secondary sources;

— To highlight known maritime sites that may be impacted by the
proposed development, with particular reference to:

— Submerged prehistoric sites and derived artefacts;
— Shipwrecks, crashed aircraft and wreck material; and
— Geophysical anomalies of anthropogenic origin.

— To summarise the potential for the presence of hitherto unknown sites
that may be impacted by the proposal, with particular reference to:
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— Submerged prehistoric sites and derived artefacts;

— Palaeo-environmental features and deposits;

— Recorded losses of vessels and aircraft;

— Secondary sources related to volume and character of shipping; and

— To assess the effects of the TKOWF upon the known and potential
archaeological receptors, evaluate the significance of the effects and
outline mitigation measures to avoid, reduce, remedy or offset the
identified effects.

LEGISLATIVE BACKGROUND

The Offshore Wind Farm Study Area lies within the UK continental shelf and
UK Exclusive Economic Zone, outside England’s territorial waters (up to 12
nautical mile limit from the low water mark).

Within England’s territorial waters the UK has jurisdiction with regard to
heritage. The continental shelf is governed by international legislation and
guidance.

An outline of legislation, policy and guidance relevant to the marine historic
environment can be found in Appendix I. This includes reference to:

— Protection of Wrecks Act 1973;

— Protection of Military Remains Act 1986;

— Ancient Monuments and Archaeological Areas Act 1979;

— Merchant Shipping Act 1995;

— Policy Statement 5: Planning for the Historic Environment 2010;

— Relevant codes of practice and guidance for seabed developers and
the offshore renewable energy sector;

— Relevant guidance for coastal and seabed archaeology; and

— Relevant international conventions and treaties.
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METHODOLOGY

INTRODUCTION

This assessment was carried out in a manner consistent with available
guidance, including the Joint Nautical Archaeology Policy Committee
(JNAPC) Code of Practice for Seabed Development, Historic Environment
Guidance for the Renewable Energy Sector (Wessex Archaeology 2007),
Guidance for Assessment of Cumulative Impacts on the Historic Environment
from Offshore Renewable Energy (Oxford Archaeology 2008), National
Policy Statements EN-1 and EN-3 (Department of Energy and Climate
Change 2010a & b) and the Institute for Archaeologists’ (IfA) Standard and
Guidance for Desk-Based Assessment (Institute for Archaeologists 2008).

Although much of this assessment was derived from secondary sources this
DBA also incorporated the archaeological interpretation of primary
geophysical data. The methodology is outlined below.

STUuDY AREA

The study area consists of the TKOWF site boundary plus a 1 km buffer
(Figure 2). The buffer ensures that archaeological sites close to or just
beyond the boundaries of the scheme, which might be affected by the
development, are included in the assessment. Assessments of onshore
works, the landfall location and a cable route corridor between the TKOWF
are not included in this report.

Reference was also made to the wider region beyond the Study Area to
provide context for the archaeological and historic environment of the area
that will be affected by the proposed TKOWF.

DESK - BASED ASSESSMENT

The archaeological baseline was established through searches of third party
data sources, from published and other readily available sources and by
reviewing the results of marine geophysical surveys undertaken for the
TKOWF.

Third party searches were carried out to obtain data concerning known sites
(including ship and aircraft wrecks) and for documented losses (casualties)
from the following sources:

— National Monuments Record (NMR) maintained by English Heritage;

— United Kingdom Hydrographic Office (UKHO);

— The Lincolnshire Historic Environment Record (HER);

— The Receiver of Wreck; and

— The Ministry of Defence (MoD) with respect to the Protection of
Military Remains Act.
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Further information was obtained from published sources and available
unpublished reports relevant to the study area.

All records of known sites were combined into a gazetteer and plotted using
the ArcGIS 9.3 Geographical Information System (GIS) software package.
The Universal Transverse Mercator (UTM Zone 31N) co-ordinate system,
based on the WGS84 datum, was used throughout. All records of known
wrecks are listed in Appendix Il and illustrated in Figure 2.

The use of GIS allowed spatial comparison of the data in relation to mapping,
charts and bathymetry and facilitated interpretation of the known sites with
respect to the available secondary sources.

Documentary information was compiled in a paper archive and used
gualitatively to inform the archaeological baseline.

The archaeological baseline also included a discussion of the potential for
discovering additional unknown archaeological remains, including:

— Shipwrecks and crashed aircraft; and

— Prehistoric landscapes and the artefacts and remains associated with
them.

Archaeological potential was assessed both for individual sites and for
groups of sites and for landscapes.

As the Lincolnshire HER data does not extend into the marine environment
these sites were not incorporated into the project gazetteer and GIS but were
used qualitatively to illustrate potential within the intertidal zone and offshore.

Chronology

The age of archaeological events which occurred within the Palaeolithic
period are defined in terms of years Before Present (BP). The BP time scale
is predominantly used to report raw radiocarbon ages which cannot be
directly correlated with a calendar date due to the inconsistency of **C levels
in the atmosphere. BP dates are commonly calculated in years before 1950.

During the Mesolithic period, radiocarbon dates can be correlated with a
calendar date and from this period onwards, absolute (or calendar) dates are
used, either Before Christ (BC) or Anno Domini (AD).

MARINE GEOPHYSICAL ASSESSMENT

Marine geophysical surveys for TKOWF were undertaken by Osiris Projects
in 2008 and by Gardline GeoSurveys Ltd in 2009.

The aim of this assessment was to carry out an archaeological interpretation
of the marine geophysical data acquired from the survey areas. The
objectives were:
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— To assess geophysical data in order to identify any material of
archaeological interest lying within the limits of the survey areas;

— To locate, identify and characterise any previously unrecorded
archaeological sites, and confirm the presence and condition of any
known sites within the survey areas;

— To identify the presence of any sedimentary deposits of
archaeological potential; and

— To propose future mitigation for material of archaeological interest
within the survey areas.

The technical specifications and processing methodology for each of the
marine geophysical surveys are outlined in Appendix IIl.
Data Audit

Although the data were not collected specifically for archaeological purposes,
the audit considered the datasets suitable for archaeological assessment and
interpretation. The data were assessed for quality and were rated as good to
average using the criteria listed in Table 1.

Table 1: Criteria for assigning data quality rating

Data Quality Description

Data which are clear and unaffected by weather conditions or sea
state. The dataset is suitable for the interpretation of standing and
Good partially buried metal wrecks and their character and associated debris
field. These data also provide the highest chance of identifying wooden
wrecks and debris.

Data which are affected by weather conditions and sea state to a slight
or moderate degree. The dataset is suitable for the identification and
Average partial interpretation of standing and partially buried metal wrecks, and
the larger elements of their debris fields. Wooden wrecks may be
visible in the data, but their identification as such is likely to be difficult.
This category contains datasets with the quality of individual lines
ranging from good to average to below average. The dataset is suitable
Variable for the identification of standing and some partially buried metal
wrecks. Detailed interpretation of the wrecks and debris field is likely to
be problematic. Wooden wrecks are unlikely to be identified.

The Osiris Projects survey was carried out between July and October 2008
on board MV Freja and MV Barinthus. The geophysical datasets consisted of
sidescan sonar, sub-bottom profiler (boomer), swathe bathymetry and
magnetometer data.

The data audit considered the data quality to be ‘good’ on the basis that the
data were clear and unaffected by weather conditions or sea state. The
datasets were suitable for the interpretation of standing and partially buried
metal wrecks and their character and associated debris field. These data also
provided the chance of identifying wooden wrecks and debris.

The Gardline GeoSurveys Ltd survey was carried out between the 17" June
and 4™ August 2009 on board MV Confidante. The geophysical datasets
consist of sidescan sonar, sub-bottom profiler, swathe bathymetry and
magnetometer data.
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The data audit considered the data quality to be ‘average’ to ‘good’. A
particular issue which adversely affected the quality of the sidescan sonar
data were the weather conditions encountered during surveying. This
resulted in ‘snatching’ on many of the sidescan sonar records, though the
affect has not been detrimental to the data to a severe degree.

Interpretation

During the initial stage of interpretation anomalies were ascribed an
archaeological ‘flag’ in order to record the geophysicists’ initial assessment of
the sidescan sonar anomaly. These ‘flags’ were ascribed as described in
Table 2.

The form, size and/or extent of an anomaly is a guide to its potential to be an
anthropogenic feature, and therefore of its potential archaeological interest. A
single, small, but prominent anomaly may be part of a much more extensive
feature that is largely buried. Similarly, a scatter of minor anomalies may
define the edges of a buried but intact feature, or it may be all that remains
as a result of past impacts from, for example, dredging or fishing. The
application of a ratings system is therefore a means of prioritising sites in
order to inform further stages of the interpretation process, and on its own is
not definitive.

Table 2: Criteria for assigning archaeological potential rating

Flag Description

High A_scribed only where the geophysical anomalie;s clearly represent a wreck
site or were very near to a previously known site.

Geophysical anomalies with no directly corroborating data but being of a

Medium | size, shape or amplitude such as to suggest that they possibly relate to

archaeological sites or features.

Small, isolated, geophysical anomalies of uncertain origin, which are likely to

be ‘artefacts’ in the data or natural features.

Anomalies that are known or are highly likely to be of modern origin, and

which are Non-archaeological (e.g. moorings, etc)

Low

Very low

The resulting anomalies of archaeological interest were assessed, compared
with existing records of wrecks and obstructions obtained from the UKHO
and NMR and grouped into sites using GIS. This process provided a unique
ID number to be assigned to a single site (sometimes encompassing multiple
anomalies and records).

When a known site was identified in the marine geophysical datasets the
grouping and association with UKHO recorded losses was based on a
comparison of UKHO site description and anomaly description and the
distance separating them. A geophysical anomaly interpreted as a probable
wreck site was matched to a UKHO wreck loss if it was within a 100m radius
of the UKHO position. If the distance was between 100-150m the match was
considered possible and open to further investigation.

The shallow seismic data were studied in order to detect any in-filled palaeo-
channels, ravinement surfaces and peat/fine-grained sediment horizons that
may be of archaeological interest. Features within the Triton Knoll survey
areas were mapped and digital images created for illustration purposes.
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The position and dimensions of any small reflectors which appeared to be
buried material, such as a wreck site covered by sediment, were recorded
into the gazetteer and an image of each anomaly acquired (Appendix Il). It
should be noted that anomalies of this type are rare as the sensors must
pass directly over such objects in order to produce an anomaly.

Once all the geophysical anomalies and desk-based information had been
grouped a discrimination flag was added to the record in order to discriminate
against those which were not thought to be of an archaeological concern,
using the criteria described in Table 3.

Table 3: Criteria for discriminating relevance of feature to proposed scheme

Ul Not of anthropogenic origin
Non-Archaeological U2 Known non-archaeological feature
u3 Non-archaeological hazard
Al Anthropogenic origin of archaeological interest
Archaeological A2 U.ncer'tain origin of pos§ible archaeologica] interest .
A3 Historic record.of possible grchaeologlcal interest with
no corresponding geophysical anomaly

All geophysical anomalies of known or possible archaeological potential are
listed in Appendix Il and illustrated in Figure 2.

The grouping and discrimination of information at this stage is based on all
available information and is not definitive. It allows for all features of potential
archaeological interest to be highlighted, while retaining all the information
produced during the course of the geophysical interpretation and desk-based
assessment for further evaluation should more information become available.

IMPACT ASSESSMENT

The methodology for this assessment takes account of guidelines set out in
the COWRIE documents Historic Environment Guidance for the Offshore
Renewable Energy Sector (Wessex Archaeology 2007) and Guidance for
Assessment of Cumulative Impacts on the Historic Environment from
Offshore Renewable Energy (Oxford Archaeology 2008). It also takes into
account guidelines established by the National Policy Statements EN-1 and
EN-3 (DECC 2010a & b).

There is a specific requirement to address the historic environment as part of
the Environmental Impact Assessment (EIA) process. The requirements of
EIA are defined in European Council Directives on Environmental
Assessment 85/3378/EEC (amended in 1997 by Directive 97/11/EC), DETR
Circular 02/99 Environmental Impact assessment and in Explanatory
Memorandum to The Marine Works (Environmental Impact Assessment
Regulations 2007 No. 1518 prepared and issued by Defra.

The guiding principles for cultural heritage in EIA are presented in the
COWRIE guidance (Wessex Archaeology 2007) and include:
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— Assessing all beneficial and adverse effects on the cultural heritage
resource, including direct, indirect, temporary, permanent and
cumulative effects;

— Evaluate the significance of any effects on the cultural heritage
resource to take account of both the intrinsic value of the resource
and how much it will be changed;

— Use relevant international, national and local legislation and policy to
explain the significance, and make explicit the basis for any
statements concerning value or importance of a cultural heritage
receptor;

— Consider a variety of approaches to mitigation, including design
modification, appropriate investigation and recording measures; and

— Propose realistically achievable mitigation measures and fully monitor
and document any agreed actions, including responsibility for their
implementation.

The Rochdale Envelope approach is used as it produces a maximum impact
assessment, giving flexibility to the developer to cope with the uncertainties,
and giving security to DECC, the Infrastructure Planning Commission and
other determining bodies that the environmental impact of the project would
be no greater than that set out in this document. The Infrastructure Planning
Commission, established in October 2009 under the Planning Act 2008,
works to streamline the planning system for nationally significant
infrastructure projects.

Significance

The potential effects of the TKOWF were assessed by evaluating the
magnitude of impact against the sensitivity of the receptor.

In determining the magnitude of any given impact, the following have been
considered:

— Spatial extent of the effect;

— Duration of the effect; and

— Frequency of the effect.

In terms of the sensitivity of the receptor, the following have been considered:

— Vulnerability of the receptor;
— Recoverability of the receptor; and

— Value/lmportance of the receptor.

The value/importance of an archaeological receptor was assessed by
examining the receptor’s age, type, rarity, survival and/or condition, fragility
and/or vulnerability, group value, documentation, associations, scientific
potential and outreach potential. These factors helped to characterise a site



Triton Knoll Offshore Wind Farm
Desk-based Archaeological Assessment: 70070.09

2.5.9

2.5.10

2.5.11

2.5.12

or feature, to assess how representative it was in comparison to other similar
sites, and to assess its potential to contribute to knowledge, understanding
and outreach. In most cases, statutory protection is only provided to a site or
feature judged to be an above average example in regard to these factors.

The significance of an effect was assessed by combining the evaluations of
the magnitude of a potential impact and the sensitivity of the feature affected
as indicated in Table 4.

Table 4: Matrix of magnitude of impact and value/sensitivity of receptor used to derive

the significance of effect

Magnitude of Significance of Effect
Impact High Moderate Moderate/Major Major
Medium Minor/Moderate Moderate Moderate/Major
Low Negligible Moderate Moderate
Low Medium High
Value and sensitivity of receptor

The definitions of significance from the above matrix are outlined in Table 5.

Table 5: Definitions of significance used within this environmental statement

Significance Definition

Negligible Very slight change from baseline condition. Change barely
distinguishable, approximating to the “no change” situation.

Minor Adverse | The effect is undesirable but of limited concern.

Moderate The effect gives rise to some concern but it is likely to be tolerable
Adverse (depending on its scale and duration).

Major Adverse | The impact gives rise to serious concern and is judged unacceptable

Minor The effect is of minor significance but has some environmental benefits.
Beneficial

Moderate The effect provides some gain to the environment.

Beneficial

Major The effect provides a significant positive gain to the environment.
Beneficial

It is generally accepted, in the case of archaeology, the unmitigated effects
on the receptors are likely to be judged of ‘major adverse’ significance giving
rise to ‘serious concern and judged as unacceptable’. As an irreplaceable
and non-renewable resource, archaeology and cultural heritage is highly
sensitive to change and any impacts which damage or disrupt the receptor or
its relationship with the wider environment will be permanent and negative.
Recovery is limited to stabilisation or re-burial, limiting further impact.

In addition, it is often not possible to assess the importance of a receptor. For
example, if the identity of a shipwreck is unknown, or there are a number of
possibilities, its importance remains an unknown or can only be poorly
defined. In such cases the importance of the receptor must be regarded as
high until further data indicates otherwise.
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The result is that frequently, in the case of an archaeological receptor, the
significance of effect will be a combination of high magnitude impact against
a high or medium sensitivity/value receptor. This will typically give rise to a
major or moderate/major adverse effect.

However, a range of well tried mitigation options exist in relation to
archaeology which can reduce the magnitude of the impact and thus reduce
the significance of the effect to an acceptable level. The preferred method of
mitigation is avoidance through the implementation of buffers around known
archaeological features. In addition, the archaeological assessment of
geological samples from cores to offset damage to sediments likely to
contain prehistoric material and the use of finds protocols may be conditions
of development. Archaeological assessment of any marine geophysical
surveys, taken during the course of the development and its operational life,
could enable the success of the mitigation strategies to be monitored.

Cumulative Impacts

The need to consider cumulative impacts is a requirement of the EIA process
and was carried out in line with existing COWRIE guidance on cumulative
impacts (Oxford Archaeology 2008). For the purpose of the Triton Knoll
project, cumulative refers to all other wind farm projects and other marine
projects, for example marine aggregate extraction. Projects included in the
cumulative assessments are:

— Existing and planned Round One and Round Two offshore wind
farms;

— Marine aggregate extraction licensed and proposed sites;

— Commercial fisheries activity;

— Subsea cables and pipelines, including the Triton Knoll export cables;
and

— Oil and gas infrastructure and operations.

Previous developments have typically taken an avoidance approach to
archaeology, so cumulative effects may be limited, although the potential
exists.

CONSULTATION

RWE npower renewables received initial scoping comments from the
archaeological curator, English Heritage, on 27 February 2009 and a scoping
opinion from the IPC in September 2011 (incorporating comments from
English Heritage).

The concerns expressed by English Heritage have been addressed in the
desk-based and impact assessment presented in this report, broadly:

— Seabed forms and the archaeological assessment of geophysical
data,

10
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Cumulative impacts;
Future archaeological assessment of geophysical data;
Written Scheme of Investigation; and

Construction exclusion zones.
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ARCHAEOLOGICAL BASELINE: PREHISTORY

INTRODUCTION

Current research indicates that hominin (humans and their early ancestors)
populations were present in Britain from c. 700,000 BP, the start of the British
Palaeolithic (Parfitt et al 2005). The Lower and Middle Palaeolithic saw the
gradual evolution of an archaic human lineage from Homo heidelbergensis,
through to Homo neanderthalensis (neanderthals) c¢.35,000 BP (Wenban-
Smith 2002). Between 35,000-15,000 BP the neanderthals were gradually
replaced in the UK and NW Europe by anatomically modern humans (Homo
sapiens), a change which corresponds with the Upper Palaeolithic.

During this period the Offshore Wind Farm Study Area has been shaped by
numerous periods of glaciation and marine transgressions and regressions,
with oscillating periods of seafloor exposure as well as periods of ice
coverage or marine inundation. Ice sheets would have affected the
landscape through erosion by glaciers and glacial outwash and as a
consequence of the three major glaciations over the past 700,000 years
there have been long periods when this area and the North Sea Basin were
exposed land with melt-water river channels and a rich ecosystem suitable
for human occupation (Wenban-Smith 2002).

The Quaternary geology of the Offshore Wind Farm Study Area and the
central North Sea in general reflect these repeated glacial / interglacial cycles
with episodes of lodgement and ablation till deposition punctuated by
episodes of erosion by glacial outwash and deposition of shallow marine
sediments (Cameron et al 1992). Sequences are generally separated by
marked erosion surfaces created by repeated ice sheet advance.

Sea level curves indicate that a gradual increase in sea level would have
totally submerged the Offshore Wind Farm Study Area by c. 7,000 BP
(Jelgersma 1979). As sea levels continued to rise the area between the
Offshore Wind Farm Study Area and what is now the coast would have
become increasingly inundated with only the current near-shore portion
exposed by the later prehistoric period.

The erosive power of this most recent marine transgression will have been
much less than during the previous glacial advances, so the potential
remains for the preservation of relict land surfaces, post dating the last glacial
maximum, across the survey area.

The Pleistocene deposits are overlain by a relatively thin sequence of
Holocene seabed sediments of gravelly sands and sandy gravels. These
generally form a relatively thin veneer over the underlying geology; though
can thicken into areas of sand waves in isolated patches in the vicinity of the
Offshore Wind Farm Study Area (Cameron et al 1992).

Assessment of the Triton Knoll sub-bottom profiler and geotechnical data has
revealed deposits and features associated with periods of possible human

12
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activity. The sections below discuss these results and outline the potential for
the discovery of archaeological sites and material.

SUB-BOTTOM PROFILER AND GEOTECHNICAL RESULTS
Summary

An analysis of the shallow geology of the Offshore Wind Farm Study Area
has been interpreted from the marine geophysical data, BGS boreholes and
geology maps and reports (Cameron et al 1992, unpublished survey reports
(Gardline GeoSurvey 2009; Osiris Projects 2009) and the results of borehole
analysis undertaken for the TKOWF (Fugro GeoConsulting 2009; Wessex
Archaeology 2009a, 2010).

Although the underlying shallow geology can be complex, the broad
geological sequence can be summarised as follows in Table 6.

Table 6: Units identified within the sub-bottom profiler data

Unit Description

6 Holocene gravelly sands / sandy gravels

Late Devensian till overlain by pebbly glaciolacustrine / glaciomarine muds
(Botney Cut Formation)

Devensian sandy gravelly till (Bolders Bank Formation)

Hoxnian marine sand with layers of laminated clay (Egmond Ground Formation)

Early Hoxnian shallow marine laminated clays and silts with frequent organic
material (Sand Hole Formation).

RN (W] O

Upper Cretaceous (Campanian) Chalk

The sequence itself is often quite difficult to define, with the units generally
being relatively thin and often containing laterally continuous internal
reflectors.

Lying unconformably on top of the Cretaceous Chalk bedrock, the Sand Hole
Formation is a shallow marine deposit of Early Hoxnian age (c. 420,000 BP).
The age, location and composition of the unit indicate that it is potentially
archaeologically important. The estimated age of the Sand Hole Formation,
during the Hoxnian interglacial, coincides with a number of Lower Palaeolithic
sites in Britain, mostly found associated with river deposits.

The Sand Hole Formation is laterally confined to a relatively small area of the
Central North Sea (Cameron et al 1992), suggesting a localised area of low
topography towards and into which fluvial systems would have naturally
drained. This increases the possibility for both in situ and re-deposited
archaeological material to be present both within the unit and around the
area where it is found. In addition, the unit comprises fine laminated clays
and silts, and has been shown to frequently contain preserved organic
material (Fugro GeoConsulting 2009; Wessex Archaeology 2010), potentially
important for dating and palaeo-environmental reconstruction purposes.

Overlying the Sand Hole Formation, the Egmond Ground formation
represents a continuous transition from shallow to open marine conditions.
This unit has again been identified by both geophysical data and ground
truthing on the main wind farm site. As with the Sand Hole Formation,
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Egmond Ground was deposited during the Hoxnian interglacial and so has
the potential to contain both re-deposited archaeological material and in situ
material where the marine transgression inundated previous land surfaces.
However, due to its generally sandy composition, this formation is less likely
to contain preserved palaeo-environmental evidence, though the occasional
clay layers have been shown to contain some organic material (Fugro
GeoConsulting 2009; Wessex Archaeology 2010).

Osiris Projects reported a large channel system present within the Egmond
Ground formation, trending NNE — SSW across the western edge of the main
wind farm site, which contained ‘bank’ deposits (Osiris Projects 2009). A
continuation of this channel into the extended survey area to the north of the
Offshore Wind Farm Study Area (Figure 1) cannot be identified by WA in the
Gardline GeoSurveys data.

Overlying the Egmond Ground Formation lie the Devensian glacial till
deposits of the Bolders Bank Formation. It has been suggested that Bolders
Bank is a composite deposit, comprising a lodgement and an ablation till;
Cameron et al 1992, and in some areas of the site this division has been
identified in the geophysical data as a consistent internal reflector. The unit
has been identified both on the geophysical data and by ground truthing on
the main wind farm site (Fugro GeoConsulting 2009).

The Bolders Bank Formation has been observed to contain numerous sub
and supra-glacial channel deposits at two different levels, one at the base of
the formation and one at the internal reflector mentioned previously. These
are generally NNE — SSW trending features, and are expected to contain
similar sediments to the rest of the Bolders Bank unit (Figure 3).

As a sub-glacial deposit, Bolders Bank is of very low archaeological
importance as it represents a period of time when the survey areas were
either covered in ice, prohibiting human activity or close to the ice margin
where very harsh conditions would have prevailed. The internal erosion
surface and associated channels represents a potential land surface upon
which hominins may have lived, however, any material in the channels is
likely to be in a secondary context and subsequent glacial activity is likely to
have removed much of the upper portion of the lodgement till. Any post-
Hoxnian land surfaces are expected to have been eroded by the glacial
advance across the landscape.

In certain areas, large channels have been cut through Bolders Bank and
older deposits and are filled with sediments of the Botney Cut Formation
(Figure 3). These are interpreted as subglacial melt water channels and
proximal glaciolacustrine features formed during ice retreat after the last
glacial maximum and are filled with glacial till overlain by glaciomarine
sediments (Cameron et al 1992). The channel fill is often complex, with more
than one stage of cut and fill visible.

It must be noted here that there appear to be inconsistencies regarding the

precise stratigraphic position of the Botney Cut Formation. BGS report that it
was created solely during the final retreat of the Devensian ice sheet,
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although the survey on the main wind farm site (Osiris Projects 2008) has
assigned the channels present within the Bolders Bank formation (described
above) as also being Botney Cut. Although possibly created by similar
processes (glacial melt water), and so potentially containing similar
sediments, this interpretation would place the Botney Cut unit at three distinct
layers (and so three different ages) within the stratigraphy.

For this report, only the youngest of these channels (i.e. those that are seen
to incise through all of the Bolders Bank Formation) are interpreted as
belonging to the Botney Cut Formation. This interpretation is supported by
previous sampling on the main wind farm site, where boreholes located in
areas interpreted as being Botney Cut channels did not retrieve any
sediments associated with this formation (Fugro GeoConsulting 2009;
Wessex Archaeology 2010).

Archaeologically, the potential of the Botney Cut Formation is again expected
to be low, as the unit was again laid down in a period when the survey areas
were either covered by ice, prohibiting human activity or close to the ice
margin. The erosive power needed for such channel formation will have
removed any post Hoxnian preserved land surfaces, artefacts or palaeo-
environmental deposits, however, the channel fill has some potential for
yielding palaeo-environmental data and the outside possibility of artefacts in
a secondary and even less likely primary context.

Overlying the Pleistocene sediments are deposits of Holocene sandy gravel
and gravelly sand, deposited since the recent marine transgression. These
range in thickness from a thin veneer to a few metres, where they form
localised bands of mobile sand waves. Whilst not expected to contain
archaeologically important deposits, the areas of sand waves are potentially
important as they could be covering wreck sites.

Some shallow channelling observed in the geophysical data could also be
Holocene in date (Figure 3), from the period between the last glacial
maximum and the final inundation of the survey areas, though without ground
truthing it is difficult to distinguish these from older channel systems such as
those attributed to the Botney Cut Formation. However, identifying deposits
such as these is important, as they could potentially contain both re-
deposited and in situ archaeological and palaeo-environmental material,
especially from the Mesolithic period when the survey areas will have been
dry land and suitable for habitation by human communities.

It should be noted that the Swarte Bank Formation (stratigraphically located
between the chalk bedrock and Sand Hole Formation) is largely absent at the
wind farm development site, only identified within a deep buried channel
feature cut deeply into the underlying chalk bedrock towards the eastern
edge of the site (Osiris Projects 2009).

The positions of all the major channel features identified on the geophysics
data and described above are illustrated in Figure 3.
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Study Area

Three separate geophysical surveys were undertaken within the Offshore
Wind Farm Study Area in different areas, at different times, under different
weather conditions and using different survey equipment. As each of these
variables effect the interpretation of anomalies they will be discussed
separately to clearly distinguish between the two datasets.

Original Area: Osiris Projects Data

Assessment of the Osiris Projects sub-bottom profiler data revealed a series
of well-defined channels orientated in a NNE — SSW direction, produced by a
combination of glacial outwash and glacio-fluvial processes. This
interpretation was compared to that of Osiris Projects which assigns all these
palaeo-channels to the Botney Cut formation (Figure 3). More than one
sedimentary unit has been incised by glacial outwash or glacio-fluvial
processes. The channels were observed within different levels of the
stratigraphy, but originate within the Bolders Bank Formation and were seen
to cut down into the underlying Sand Hole and Egmond Ground Formations
(Figures 4-9).

Three of the 11 cores recorded by Fugro (2009) and archaeologically
assessed by Wessex Archaeology (2009a) are located at points within these
channels (Figure 3). However, none of these contained Botney Cut
Formation.

Incisions carved by the Devensian ice sheets are visible on the swathe
bathymetry data (Figure 10). TKOWEF is located immediately east of Silver
Pit, a 98 m deep elongated ice incision believed to have been carved by
Devensian ice sheets, the edge of which is just visible on the western margin
of the site (Figure 10). Two other smaller incisions from the same origin
remain partially filled and exposed towards the NW part of the survey area.
With an approximate north-south orientation, they disappear under a thicker
veneer of Holocene sands and gravels.

The Offshore Wind Farm Study Area shoals to the south east where
sediment cover is greater and the appearance of south east to north west
sand waves are noticeable (Figure 10). The greater sediment cover over this
area of the project area has implications for the detection of archaeological
sites, which may be presently buried, in full or in part. This change in
sediment volume is noticeable again in the sub-bottom profiler data, which
reveal a veneer of Holocene sands and sandy gravels overlaying the Botney
Cut Formation.

Extension Area: Gardline GeoSurvey Ltd Data

The extended survey area to the north of the Offshore Wind Farm Study Area
(Figure 1) contains the full stratigraphic sequence summarised above. The
Sand Hole and Egmond Ground Formations are present as blanket deposits
across most of the survey area, the exception being in the far west where the
survey area crosses over the edge of the Silver Pit. This large bathymetric
depression deep cuts through the entire stratigraphic sequence, exposing the
Cretaceous Chalk bedrock in the bottom (Figure 11).
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The top of the Sand Hole and Egmond Ground Formations are generally
fairly flat and located around 10m below seabed and 20m below seabed
respectively. This increases in some areas where the formations are incised
by the Bolders Bank and Botney Cut channels.

The Bolders Bank Formation has also been observed as a blanket deposit
over the whole area, and contains numerous generally NNE — SSW trending
channels (Figure 12). Only two of these features, one in the far east of the
area (trending NE — SW) and one in the far west have been interpreted as
Botney Cut channels, with the rest assigned as internal to the Bolders Bank.

The Botney Cut channel in the far west is located along the side of the Silver
Pit (Figure 11), suggesting that it was originally a sub-glacial tunnel valley
that was then re-eroded during the recent marine transgression.

Trending in the same direction as the Silver Pit, two smaller glacial tunnel
valleys have been identified and are now known to extend south from
approximately the centre of the survey area to the northern section of the
main wind farm site (ABPmer, Geology Review appended to the TKOWF
Environmental Statement).

The Holocene sediments across the extended survey area to the north of the
Offshore Wind Farm Study Area (Figure 1) comprise a thin veneer with no
localised accumulations or sand waves. However, a number of possible
shallow Holocene channels, generally trending north to south, have been
identified (Figure 12).

Offshore Fan Area: Gardline GeoSurvey Ltd Data

The Offshore Fan Area extends to the south-west from the TKOWF site. The
majority of the area is outside of the Offshore Wind Farm Study Area,
however, the north-eastern-most part of the area falls within the study area.

A full stratigraphic sequence has been identified across the offshore fan
survey area. The Sand Hole and Egmond Ground Formations are again
present as blanket deposits, though are seen to gradually shallow and thin
towards the SW. The depths to the tops of these units are generally
approximately 10 m and 20 m below seabed respectively, though this can
change considerably over areas where large sand waves are present. The
units are only occasionally incised by channelling from younger units.

The Bolders Bank Formation is again visible as a blanket unit, thinning
towards the SW. Only two major channels are present within this unit, one
intermittently trending NNE — SSW across most of the area, and one trending
NW — SE across the SW part of the area. Both converge towards the
southernmost end of the fan area.

Only small, occasional remnants of any Botney Cut channels have been
identified, mainly in the SW of the area.

The Holocene sediment cover is much more variable than observed across
the north of the survey area, with the central part of the area dominated by
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large east to west trending sand waves up to a few metres in height. The SW
portion of the area also sees a thickening of the superficial Holocene
deposits. Very little evidence exists for the presence of Holocene channels,
however, with the sole possibility being a small, uncertain area towards the
NE.

PREHISTORIC POTENTIAL

The assessment of the sub-bottom profiler data and the shallow geology
within the Offshore Wind Farm Study Area has revealed a number of
deposits and features with archaeological potential.

The discussion below outlines this potential for prehistoric material with
regard to three main phases:

° Pre-Devensian: (c.700,000-48,000 BP) covering the period from the earliest
evidence of hominin occupation of the UK and to the onset of the last
glaciation, and corresponding to the Lower and Middle Palaealithic;

° Devensian: (c.48,000-13,000 BP) covering the period up to and including the
last glacial maximum and corresponding to the Early Upper Palaeolithic which
saw the replacement of neanderthals by modern humans; and

° Post-Devensian: (¢.13,000 BP—43 AD) covering the period of re-inhabitation
of the UK by modern humans following the last glacial maximum through to
the final Holocene inundation of the Offshore Wind Farm Study Area and
corresponding with the Late Upper Palaeolithic, Mesolithic and later
Prehistoric periods.

Pre-Devensian

Although the survival of pre-Anglian ice age land surfaces has been
suggested in offshore contexts off the Norfolk coast (Wessex Archaeology
2008a) and the Thames Estuary (Emu et al 2009) there is no indication that
any such deposits survive within the Offshore Wind Farm Study Area.
Although isolated pockets of pre-Anglian deposits may be present, these are
unlikely, except by chance, to be identified within the practical limits of
survey.

The earliest deposits are the Sand Hole Formation and Egmond Ground
Formation, identified across the Offshore Wind Farm Study Area. Dating to
the Hoxnian interglacial (c. 420,000 to 380,000 BP), the formation of these
deposits coincide with a number of Lower Palaeolithic sites in Britain.

As the Anglian ice sheets retreated and the climate ameliorated the North
Sea basin formed a wide terrestrial landscape that joined the UK to Europe
and which is likely to have been both a conduit for hominin passage to and
from the UK and a focus of settlement and occupation. The routes taken by
these early populations into the UK are speculative, but there are two clear
possibilities: westwards via the proto-Rhine valley onto the southern edge of
a huge north-facing bay at the southern end of the North Sea, into which the
proto-Thames and Bytham rivers discharged, or from the south, via the proto-
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Somme river valley and across the Weald-Artois chalk ridge into southern
England (Stringer 2006).

Although rising sea levels would ultimately have approached today’s level, for
periods of tens of thousands of years large areas of the southern North Sea
basin would have remained exposed as a broad plain crossed by a number
of major rivers and their tributaries, rich in natural resources and very
attractive to hominin populations (Stringer 2006).

Palaeolithic archaeological evidence is dominated by discoveries of stone
artefacts. For example, hand-axes from this period have been found in
Lynford and Little Cressington in Norfolk (Wymer 2005a) and a flint flake with
trimmed edge interpreted as part of the Clactonian industry (c. 400,000 BP),
was found in Hunstanton in 1951. The only find of human remains from this
period is from Swanscombe, Kent (Wymer 1999).

Both Sand Hole and Egmond Ground deposits have the potential to contain
both re-deposited and in situ archaeological material. The Sand Hole
Formation has been shown to contain preserved organic material (Fugro
GeoConsulting 2009; Wessex Archaeology 2010), potentially important for
dating and the process of palaeo-environmental reconstruction. While the
sandy Egmond Ground is less likely to contain preserved palaeo-
environmental evidence, the occasional clay layers within the unit have been
shown to contain some organic material.

During the Middle Palaeolithic hominins are absent from the archaeological
record leading to the conclusion that Britain may have been uninhabited at
this time, possibly due to the Ipswichian sea level rise that cut Britain off from
the continent (Wymer 1999; Stringer 2006). By c. 60,000 BP, however,
Britain was once again populated, probably by neanderthals, who occupied
much of the midland and southern UK for the next 30,000 years (Stringer
2006).

Deposits relating to the Wolstonian (c. 380,000 BP — 130,000 BP) glacial
and Ipswichian (c. 130,000 BP — 110,000 BP) interglacial periods appear to
have been eroded by the Devensian ice sheet. Across the Offshore Wind
Farm Study Area, Egmond Ground deposits are directly overlain by the
Devensian till deposits of the Bolders Bank formation. As with the pre-
Anglian land surfaces, any isolated pockets of Wolstonian or Ipswichian age
that do survive are unlikely, except by chance, to be identified within the
practical limits of survey.

Devensian

The Devensian period coincides with the first appearance in the UK of fully
modern humans (Homo sapiens sapiens) c. 40-30,000 BP (Stringer 2006).
Their arrival is marked in the archaeological record by a new stone tool
technology which includes finely made leaf points, specialised tools like
chisels and burins made on long thin stone blades and tools made from
bone. This “Upper Palaeolithic” culture also sees the first evidence for
modern human behaviour with representational art (cave paintings),
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decorated burial of the dead, body adornment (beads, pendants, etc.) and
new levels of social complexity (Stringer 2006).

Lincolnshire HER records the discovery of a mammoth tooth at Ingoldmells
(HER 41635) dated to the Upper Palaeolithic while a mammoth tusk has
been recovered from material dredged from aggregate licence Area 408,
approximately 90km east of the Humber estuary (Wessex Archaeology
2006b). This tusk is the most northerly example of a Mammuthus primigenius
fossil from an offshore context and has been dated to a mean age of
44,040+330 BP. The presence of large herbivores indicates that the
environment of the southern North Sea was sufficient to support human
populations and the large game they hunted.

A number of artefacts recovered from the aggregate dredging Licence Area
240 on the East coast, about 13km off Great Yarmouth in 25-27m of water,
suggest that the archaeological material of this date may survive in
association with incised channels. The assemblage comprised hand axes,
flakes, cores and faunal remains (Wessex Archaeology 2009b). Preliminary
assessment and dating indicates that these are mid to late Devensian in date
and are associated with a channel deposit with clays and organic material,
possibly a floodplain associated with an earlier incised channel. However,
such deposits have not been identified within the Triton Knoll Offshore Wind
Farm Study Area.

Homo sapiens and the neanderthals are believed to have co-existed in the
UK and across much of Europe for c. 15,000 years. With the approach of the
glacial maximum, however, the neanderthals disappear from the
archaeological record, becoming extinct throughout the world during this
period. By c. 22,000 BP increasingly harsh conditions also appear to have
forced modern human populations out of the UK (Stringer 2006).

The advance of ice across the landscape is expected to have removed any
early Devensian land surfaces. The Devensian glacial till deposits of the
Bolders Bank Formation directly overlie the Egmond Ground Formation
across the Offshore Wind Farm Study Area. Numerous NNE-SSW trending
channels have been identified and described above. However, the Bolders
Bank Formation is of low archaeological potential as the area would have
been covered by ice or subject to very harsh climatic conditions at the time it
was laid down.

Likewise, the Botney Cut Formation, which fills large subglacial melt water
channels cut through the Bolders Bank Formation, is also of low
archaeological importance. The lower Botney Cut till deposits are overlain by
glaciolacustrine and glaciomarine muds. Human populations are expected to
be absent from the area at this time and, hence, the potential for the
discovery of archaeological artefacts is negligible, however, these sediments
could yield useful palaeo-environmental data.

Post-Devensian

Following the Devensian glacial maximum c. 18,000 BP the ice began to melt
and large areas of the North Sea basin were freed from ice, bisected by large
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rivers carrying the glacial meltwater. As conditions grew milder and large
game migrated back into the temperate southern North Sea basin these
rivers would have become focal points for human settlement and activity from
c. 12,500 BP. The Offshore Wind Farm Study Area would have been situated
on dry land at the SW edge of what has come to be known as ‘Doggerland’,
the extensive, now submerged landscape between the UK and Europe
(Coles 1998; Gaffney et al 2009).

The extent of modern human occupation in Britain shortly after the
Devensian glaciation is believed to have been very limited (Wymer and
Robins 1994). In situ worked flint from Titchwell on the north Norfolk coast, is
thought to date to 12,000-10,000 BP, belonging to a late Upper Palaeolithic
tradition of tool making. The flint was recovered from peat deposits exposed
by marine erosion, suggesting similar potential elsewhere in the region.

During the early Holocene ‘Doggerland’ is thought to have consisted of low
lying fresh and brackish water wetlands and lagoons supporting animals such
as deer and aurochs (Murphy 2005). The site would probably have been
situated in a mixed woodland landscape (Ellis 1993:20), the type of terrain
thought to have been favoured by Mesolithic (c. 10,500-6,000 BP) hunters
and fishers who would have hunted the game and used the waterways to
navigate through the landscape (Wymer 2005b).

The Mesolithic is characterised by a new microlithic stone tool industry
accompanied by the increased use of sophisticated bone and antler tools
and the development of constructed settlements. For example, microliths
and distinctive Mesolithic long blades have been found in Norfolk,
particularly along waterways, suggesting occupation by small groups of
hunter gatherers during this period (Wymer 2005b).

Across the Offshore Wind Farm Study Area Holocene deposits overlying the
Pleistocene sediments are dominated by marine sands and gravels
deposited since the post-Devensian inundation. It is unlikely that these
deposits will contain substantial prehistoric material apart from isolated
artefacts. Artefacts dating from the last 10,000-12,000 years have been
found in submerged contexts across the now submerged North Sea basin,
with known sites on the Viking Bank, in Denmark, at Hartlepool, on the
Dogger Bank and Brown Ridge and off the Yorkshire coast (Flemming 2002).
Of particular note is the “Colinda Point”, a prehistoric antler harpoon point in
1931 found in a block of peat between the Lemen and Ower banks. The point
was radiocarbon dated to 11740 + 150 BP.

Neolithic flint tools/flakes have been recovered from the shoreline in Chapel
St Leonard by Skegness (Lincolnshire HER 41616, 41613) and it is possible
that similar artefacts may have eroded from the coastline and now lie
offshore. Early Neolithic flint axes have been found in the North Sea around
Brown Banks. It is possible that these may have been lost at sea but it has
also been suggested that they were deliberately deposited on the Brown
banks which may have existed as small islands during low tide (Coles 1999).
Deposition of Neolithic material is reported from offshore contexts as far
north as Denmark.
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Some shallow channelling observed in the Offshore Wind Farm Study Area
may be Holocene in date although it is difficult to distinguish these from older
channel systems. Flemming (2002) observes that on the flanks of the Silver
Pit there may be valley structures that may preserve archaeological material.
The identification of surviving pre-inundation deposits, potentially containing
both re-deposited and in situ archaeological and palaeo-environmental
material, should be regarded as a key consideration should there be any
further geotechnical survey.

As outlined above, sea level curves indicate that a gradual increase in sea
level would have totally submerged the Offshore Wind Farm Study Area by
7,000 BP, during the Mesolithic (Jelgersma 1979). The area between the
Offshore Wind Farm Study Area and what is now the coast would have
become progressively submerged from this point onwards, with only the
current near-shore portion exposed by the later prehistoric period.

Due to the effects of localised erosion and accretion it is difficult to establish
the precise date that the current shoreline was reached. During the Roman
period the shoreline lay further inland than that of today with subsequent
accretion and marsh reclamation accounting for its current position.

Several “submerged forests” associated with Mesolithic to early Neolithic
material have been discovered near shore within the Yorkshire, Lincolnshire
and Norfolk intertidal zones, for example, at Trusthorpe, Hartlepool Bay
(Waughman et al 2005), Titchwell (Wymer and Robins 1994) and between
Mablethorpe and Sutton on Sea.

There may also be potential for in situ nearshore/intertidal sites of Bronze
Age and lron Age date. For example, the discovery of the Bronze Age
‘Seahenge’ monument within the intertidal zone further to the south at Holme
in Norfolk, indicates that further discoveries could be made along the coast.
Lincolnshire HER records two Bronze Age findspots on the coast at Chapel
St Leonards, a flint scraper (41614) and a flint dagger (41622) indicating
human presence in the area at this time.

There are also a number of Iron Age salt working sites recorded along the
Ingoldmells coast (Lincolnshire HER 41658, 41660, 41661, 41662, 41663,
41667, 43347, 41664, 43341, 45836), evidence of which may continue into
the intertidal zone. These Iron Age salterns represent the start of a regionally
important salt production industry which continued into the Roman and
medieval periods.
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ARCHAEOLOGICAL BASELINE: MARITIME

INTRODUCTION

The UK has a long maritime history, the result of a complex tapestry of
maritime and coastal activities and patterns of shipping and sea use since at
least the Mesolithic.

From the discussion of prehistoric archaeology above it is clear that the
Offshore Wind Farm Study Area was inundated and became a fully marine
environment during the Mesolithic. Any subsequent human activity can thus
be expected to be of a maritime nature and related to seafaring and the
human exploitation of the sea.

In contrast to the limited evidence of prehistoric archaeology, shipwrecks are
a common feature around the entirety of the UK coast. Large numbers of
wreck sites are known and accurately charted in UK waters, while even
greater numbers of shipping casualties are recorded in documentary
sources.

The precise location of most of the wrecks in UK waters is not known, nor is
the full extent of the UK’s shipwreck and maritime archaeological resource.
Although the majority of wreck sites lie relatively close to the coast, many
others will be scattered across the UK’s continental shelf. Hence, specific
knowledge of the UK’s maritime archaeology is minimal, particularly with
regard to older wrecks.

The following section outlines the known wrecks and geophysical anomalies
within the Offshore Wind Farm Study Area and summarises the key periods
of the UK’s maritime history, with reference to the maritime archaeological
potential.

Maritime sites are defined for the purposes of this assessment as either
wrecks (seagoing vessels or aircraft) or material that has been accidentally or
deliberately lost overboard from a vessel or aircraft.

KNOWN WRECKS

The combined results of the geophysical assessment and UKHO data search
produced a total of 147 sites of possible archaeological interest located within
the Offshore Wind Farm Study Area (Appendix Il, Figure 2). The distribution
of these sites is summarised in Table 7.
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Table 7: Distribution of sites of possible archaeological interest

Site Category Number of
Sites
UKHO records identified during geophysical assessment 15
UKHO records not identified during geophysical assessment 7
UKHO records outside geophysical survey area 2
Wrecks identified during geophysical assessment not in UKHO 1
Possible wrecks identified during geophysical assessment not in UKHO 1
Wreck debris identified during geophysical assessment not in UKHO 1
Further geophysical anomalies of likely anthropogenic origin 120
Total 147

The Receiver of Wreck data search, for droits in the general area, produced
49 records relating to items of wreck. However, as the reports from the public
are rarely accompanied by accurate positional information, it has not proved
possible to confirm the location of any of these reports. Therefore, these
records do not form part of this assessment.

The UKHO data comprised 24 records, of which 15 have been verified by the
marine geophysical data. Two of the wrecks lie outside the geophysical
survey area within the study area buffer zones.

The UKHO classified the 24 records as ‘Live’ wrecks of known and unknown
identity, ‘Dead’ wrecks and foul grounds. Table 8 lists these sites by
classification.

Table 8: UKHO wreck classifications

Wreck type Total
Live wrecks — known identity 10
Live wreck — unknown identity 9
Dead wreck — known identity 1
Live foul ground / Obstruction 3
Dead unidentified feature 1

Records classified as ‘Live’ by the UKHO represent wrecks and obstructions
on the seabed, whose presence has been verified through survey work
undertaken by or on behalf of the Royal Navy. Records classified as ‘Dead’
by the UKHO represent sites that have not been found after repeated
surveys. However, unless such a wreck has been physically removed from
the seabed it should be assumed that debris or wreck remains may still exist,
exposed or buried. Records classified as ‘Foul ground’ are anomalies that
have been initially identified during UKHO surveys but not verified as wrecks.

These records are discussed below. Further information, including site
dimensions, can be found in the gazetteer (Appendix II).

Live Wrecks - Known Identity

WA7002 is the probable wreck of HMS Cape Spartel, a British steam trawler
with a gross tonnage of 346 tons. Originally a fishing vessel, it was taken
over by the Admiralty in 1939 for use as a mine sweeper and was
subsequently bombed and sunk by German aircraft on 2" February 1942.
The wreck was dispersed in the 1940s. The UKHO located a broken wreck
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during survey in 1994 and in 2002 divers reported a steel vessel, well broken
up with standing boilers. Wreckage included degaussing cable and some
ammunition. The remains were visible in the 2008 Osiris Project sidescan
sonar and magnetometer datasets (Figure 13).

WA7007 is the wreck of the Royal Scott, a British steamship lost on 10" June
1941, after it struck a mine. The ship was carrying an unspecified general
cargo. The UKHO records state that it was on passage from London to
Feith, however Larn states that the Royal Scot was bound for Leith (Larn
1997), which is probably more accurate, considering that the HMS Pintalil
(WA7011) was in the vicinity and attempted a rescue.

The wreck of the Royal Scott (WA7007) has been identified in repeated
UKHO surveys. In 1978 the site was reported to be heavily silted, in 1982 the
wreck was found to be not intact with debris scattered in two distinct areas
and in 1993 the wreck was lying in loose sandy sediment with no scour. The
2008 Osiris Projects survey showed a large area of wreckage and four
detached pieces of debris were identified in the sidescan sonar and
magnetometer datasets (Figure 14).

WA7011 is the wreck of HMS Pintail a British corvette that was sunk by mine
on 10 June 1941 with the loss of all 54 crew onboard. HMS Pintail was
escorting the Thames/Forth convoy (FN44) when the Royal Scott struck an
acoustic mine. The HMS Pintail raced to help when it too struck a mine and
blew up (http://www.wartimememories.co.uk/ships/pintail.ntml).

The wreck has been identified in repeated UKHO surveys. In 1978 the site
was reported to be heavily silted, in 1982 the site was described as a large
area of debris scatter with no scour and in 1993 the wreckage was lying in
loose sandy sediment with a scattering of minor items nearby. In 2002 divers
reported that the wreck appears dispersed and a number of artefacts were
identified including ammunition, a piece of ceramic plate with an MOD crest
and several valves, one stamped 1939 with an MOD arrow.

A seafloor disturbance with three pieces of debris was identified in the 2008
Osiris Projects sidescan sonar and magnetometer datasets (Figure 14).
There are few remains left and these are fairly dispersed.

WA7012 is the wreck of HMS Loch Alsh, a British steam trawler built for the
Loch Fishing Company and requisitioned for use as a minesweeper in 1939.
The vessel was attacked by German aircraft and foundered whilst under tow
in 1942. The remains were dispersed in the 1940s. The wreckage was not
found during survey in 1993 and the record was amended to ‘Foul’. There
was no geophysical signature at this location in the 2008 Osiris Projects
sidescan sonar data although an isolated magnetometer anomaly 150m
north may represent the buried remains of this wreck.

WA7078 is the wreck of Dromore Castle, a British steam ship mined whilst in
ballast on passage from London to Leith in 1941. The vessel was dispersed
in the 1940s. UKHO survey in 1990 reported a wreck with no elevation and in
1992 local divers confirmed the remains as those of the Dromore Castle. The

25



Triton Knoll Offshore Wind Farm
Desk-based Archaeological Assessment: 70070.09

4.2.15

4.2.16

4.2.17

4.2.18

4.2.19

4.2.20

wreck was not found in 1992 and 1993 and was amended to 'Foul’. No
remains were identified during the WA assessment of marine geophysical
data.

The Fittonia WA7079 was a British steam trawler lost on 2" September 1914
after it struck a mine. A small buried wreck was identified at this location
during a UKHO survey in 1994. This was not identified during the WA
assessment of marine geophysical data suggesting it may be buried within
the sand.

WA7080 is the wreck of the Petroswift a British motor launch lost on 24™
September 1998. It was a fibreglass-hulled vessel measuring 10.7m in
length. The site lies on the edge of the survey area and was not noted during
assessment of geophysical data.

Shepherd Lad (WA7113) was a British motor trawler which sank in 1972. The
wreck was identified on the 2009 Gardline GeoSurveys Ltd. sidescan sonar
and swathe bathymetry data, and is associated with a very small (29nT)
magnetometer contact (Figure 15). The structure is very broken up and
unrecognisable as a vessel, though still exhibits significant height, and
comprises one central large contact with a limited area of debris in the
immediate vicinity. A curvilinear target, possibly a length of rope or chain, is
visible on one of the sonar images. Seabed sediment cover in the area of the
wreck is expected to be minimal, so it is unlikely that much of the structure is
buried. The wreck was identified approximately 60m SSE of the given UKHO
location.

WA7121 is recorded by the UKHO as probably the Flashlight, a British
steamship on passage from Seaham to London with a cargo of coal when it
was bombed and sunk by German aircraft in 1941. In 1947 survey revealed
scour but no trace of the wreck suggesting that the wreck had buried itself.
The wreck was identified but not fully investigated during survey in 1983. This
wreck was not identified during the assessment of geophysical data.
However, the description of this wreck provided by UKHO is very similar to
that of wreck WA7122, situated approximately 150m to the NE, and it is
possible that they represent the same structure (Figure 16).

WA7137 is recorded by the UKHO as possibly the Cavehill, a British
steamship lost on 23" October 1921, while on passage from Newcastle Upon
Tyne to Amsterdam, when it sprang a leak and foundered. Survey in 1982
showed the wreck to be inverted and collapsed with the engines presenting
the highest point, protruding c. 6m above the seabed, and considerable
debris is reported around the wreck. In 1996 local divers reportedly
recovered a ship’s bell, with “London” engraved on it, from the wreck.

The wreck was identified on both the sidescan sonar and swathe bathymetry
data, and is associated with a 1651nT magnetometer contact (Figure 17).
The structure appears fairly broken up and possibly in two pieces, though
does still exhibit height and areas of structure. It is difficult to determine from
the geophysics data which way up the wreck lies, though the UKHO state
that it is inverted. A large debris field has not been identified, though isolated
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dark reflectors seen scattered in the vicinity could possibly be related debris.
Swathe bathymetry data indicate the wreck is located within an area of
scoured seabed approximately 130m x 50m and 0.5m deep, and is
orientated approximately NW — SE.

Live Wrecks — Unknown Identity

WA7000 was identified in the 2008 Osiris Projects sidescan sonar and
magnetometer datasets as a wreck and detached debris (Figure 13). This
location is 65m from a loss reported by the UKHO as a metal wreck of
unknown identity. In 1992 divers reported a partially buried and well flattened,
steel vessel with a large mast lying across the wreck. Broken wreckage in
loose sandy sediment was identified by UKHO survey in 1993.

WA7001 was identified in the 2008 Osiris Projects sidescan sonar and
magnetometer datasets as a wreck and piece of detached debris (Figure
13). The site was surveyed by the UKHO in 1983 and 1994 and reported as a
dispersed and broken wreck. In 2002 divers reported an engine, condenser
and boilers with a large amount of half buried plate.

WA7003 is a well defined, partially buried, unknown wreck identified by
UKHO survey in 1994. The 2008 Osiris Projects sidescan sonar and
magnetometer datasets showed a wreck and bright reflector at this location
(Figure 13).

WA7004 is reported by UKHO surveys in 1983, 1992 and 1993 as a
collapsed wreck with two upstanding boilers. The wreck is of unknown
identity but was thought to be of WWI age. Diver survey in 2002 recorded a
well broken, old, collapsed steam ship with some winches and items standing
1-2m high and the two boilers standing 4-5m high. Aft of the boilers the hull is
inverted with the keel topmost and iron propeller lying c. 5m from the stern.
The wreck was identified in the 2008 Osiris Projects sidescan sonar and
magnetometer dataset (Figure 14).

WA7005 comprises a wreck and two pieces of associated wreck debris
identified in the 2008 Osiris Projects sidescan sonar and magnetometer
datasets (Figure 14). These remains lie c. 10m from an unknown, partially
broken wreck reported by the UKHO in 1994.

WA7006 comprises a wreck reported at this location in 1990 and confirmed
by the UKHO in 1994 as a broken wreck of unknown identity. A wreck and
bright reflector were identified at this location in the 2008 Osiris Projects
sidescan sonar and magnetometer datasets (Figure 14).

WA7010 comprises a highly ferrous area of seafloor disturbance identified in
the 2008 Osiris Projects sidescan sonar and magnetometer datasets. This
location lies c. 28m away from a wreck reported in 1990 as protruding 5m
above the seabed, confirmed as a well defined wreck by the UKHO in 1994.

WA7033 comprises a large structure, possibly part of a wreck or modern

debris, identified in the 2008 Osiris Projects sidescan sonar dataset. This
location is 4m from a UKHO record of a steel lattice construction with
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attached ropes reported by divers in 1992. This is possibly the remains of an
industrial Flare Stack.

WA7122 was reported by the UKHO in 1983 as an unknown wreck, intact
with high points at either end, the mid section apparently missing or buried in
the seabed. The wreck was identified on the 2009 Gardline GeoSurveys Ltd
sidescan sonar and swathe bathymetry data, and is associated with a
1281nT magnetometer contact (Figure 16). Either ends of the structure
appear upright and still exhibit significant height, though the wreck is either
broken in two or partially buried in the centre. Due to reduced sediment cover
in the area, it is more likely to be either broken or badly degraded than
buried. Swathe bathymetry data show the structure to be located within a
large scour, approximately 80m x 150m and 1m deep, and to be orientated
approximately NNE — SSW. The wreck was identified approximately 40m
NNE of the given UKHO position and may be part of the Flashlight (WA7121)
which was bombed in 1941 and lies 150m to the NE.

Dead Wreck

WA7085 is the wreck of the Rheno, a British steam trawler which sank in a
collision in 1908. The wreck was not found through repeated surveys and
was amended to ‘Dead’. WA7085 lies within the Offshore Wind Farm Study
Area buffer zone outside the marine geophysical survey area.

Live Foul Grounds and Obstructions

WA7081 is reported by the UKHO as a small sonar contact and was charted
as an obstruction. The dimensions (16m x 5m x 1.9m high) suggest that this
could be representative of a small vessel. However, this was not identified
during the WA assessment of marine geophysical data.

WA7082 is reported by the UKHO as a minor significant contact less that 1m
in width and 1m in length and lying in loose sandy sediment. This was not
identified during the WA assessment of marine geophysical data.

WA7083 was recorded as a wreck in 1958 but was not found in 1993 and
amended to ‘Foul’. The wreck lies within the Offshore Wind Farm Study Area
buffer zone outside the marine geophysical survey area.

Dead Unidentified Feature

WA7084 is an undefined feature incorrectly shown in this position and
amended to ‘Dead’.

FURTHER GEOPHYSICAL ANOMALIES

In addition to the wrecks described above, a total of 123 additional
geophysical anomalies have been identified during the assessment of
geophysical data. These include dark reflectors, bright reflectors, debris,
seafloor disturbances, wrecks and isolated magnetic anomalies. The
archaeological significance of these sites cannot be established or confirmed
until further investigation clarifies their origin. These sites are illustrated in
Figure 2 and their descriptions detailed in Appendix Il.
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The sites are classified in Table 9.

Table 9: Classification of geophysical anomalies

e Number of
Anomaly classification .
Anomalies
Previously unidentified wreck 1
Seabed Disturbance — likely to represent remains of a shipwreck 1
Debris — likely to be wreck debris 1
Bright reflector 8
Dark reflector 35
Debris 59
Magnetic 13
Rope / Chain 1
Seafloor disturbance 4
Total 123

These anomalies are discussed below. As outlined above, three separate
geophysical surveys were undertaken within the Offshore Wind Farm Study
Area that are subject to variable factors which effect the interpretation of
anomalies. Hence, they will be discussed separately to clearly distinguish
between the two datasets.

Original Area: Osiris Projects Data

The assessment of marine geophysical data identified a total of three dark
reflectors in the sidescan sonar data. These are WA7024-7026, three objects
of varying sizes and of uncertain origin. They have been interpreted as
objects of likely anthropogenic origin and of possible archaeological interest.

A total of eight sites, WA7016-7023, were identified as bright reflectors in the
sidescan sonar data. These had no apparent magnetic signature and no
structural detail could be distinguished. This is mainly due to their acoustic
origin. This type of anomaly is produced by absorbed or refracted acoustic
energy rather than reflected energy. Such objects, which absorb acoustic
energy, are likely to be made of aluminium, which was used in the
construction of WWII aircraft, amongst many other objects. This material is
also non-magnetic.

A total of 37 sites, WA7027-WA7032, WA7034-WA7064, were identified as
isolated pieces of debris or patches of material of varying dimensions. These
have been interpreted as probable objects of anthropogenic origin and
possible archaeological interest. Sites WA7028 and WA7058 may be pieces
of debris associated with the unidentified wreck site WA7004. Sites WA7043
and WA7045 may be pieces of debris associated with the unidentified wreck
WA7005, and site WA7048 may be debris associated with wreck site
WA7003 also of unknown identity. Sites WA7040 and WA7041, together with
bright reflector WA7018 and seafloor disturbance WA7013, may represent
the remains of a wreck site or part of the unidentified wreck site WA7000,
which lies 250m to the E. Site WA7057 may be associated with seafloor
disturbance WA7015, nearly 280m E. WA7015 comprises of a group of four
elongated mounds the largest of which measures 13.9m x 3m.
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Site WA7009, an additional seafloor disturbance consisting of a dark reflector
patch with debris in the centre, was identified in the sidescan sonar lying
approximately 390m east of the probable wreck site WA7008. Site WA7008
consists of a boat-shaped mound of debris/structures with no hull outline
identified in the sidescan sonar data (Figure 14). The site has been
interpreted as a probable wreck site for which there is no UKHO listed wreck
loss record. Sites WA7008 and WA7009 may be part of a wreck site, or two
separate sites.

WA7014 consists of a seafloor disturbance and a group of six bright
reflectors. This site was identified in isolation and is not associated with any
other site.

The assessment of magnetometer data identified a total of 13 isolated
magnetic anomalies (WA7065-WA7077) that could not be associated with
records provided by the UKHO or anomalies identified in the sidescan sonar
data. The total magnetic amplitude of these anomalies indicates an
anthropogenic origin of possible archaeological interest.

In addition to the isolated magnetometer anomalies detailed above, the
magnetometer data revealed a series of linear patterns throughout the study
area. All but one are believed to be non-anthropogenic. The evident linear
feature crossing the study area in a NE-SW direction, as illustrated in Figure
18, is a charted pipeline. Strong magnetic features such as these may mask
objects of smaller magnetic amplitude. These features are otherwise of no
archaeological interest.

Extension Area: Gardline GeoSurvey Ltd Data

A total of 52 sites of potential archaeological interest were identified across
the Extension Area and are illustrated in Figure 2.

Site WA7154 is classified as an area of seafloor disturbance. It comprises a
cluster of small, angular dark reflectors with shadows and is associated with
a large dark reflector (WA7155, below). This could be a natural feature, or
could represent a partially buried structure (though the thin sediment cover in
the area suggests this is not the case) or small scatter of anthropogenic
debris. The lack of a magnetometer signal associated with this site suggests
that any debris present is likely to be non-metallic in nature.

One anomaly (WA7119) has been interpreted as a length of rope or chain.
The contact is a curvilinear reflector with a small shadow and is possibly
associated with both a small magnetometer contact (45nT) and an area of
possible debris (WA7118, below). These features could all indicate the
presence of the remains of a structure, though, due to the thin sediment
cover in the area, it is likely that what is visible on the surface is all that
remains rather than the visible remains of a buried structure.

Twenty anomalies (WA7102, WA7105-WA7108, WA7110, WA7112,
WA7117, WAT7118, WA7124, WA7127- WA7129, WA7135, WA7138-
WA7140 and WA7151-WA7153) were classified as pieces or areas of debris.
Of these, two (WA7155 and WA7118) have been previously mentioned as
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being associated with other contacts, increasing their potential to be
anthropogenic debris. Sites WA7102, WA7110, WA7112, WA7127, WA7128,
WA7129, WA7138, WA7152 and WA7153 are isolated dark reflectors with
shadows but without any real visible structure, but are generally more
unusually shaped and more likely to be debris than isolated boulders. None
have associated magnetometer contacts and so if they are pieces of debris
they must be non-ferrous in nature. WA7124 is a large dark reflector
interpreted as possible debris associated with wreck WA7122, whilst
WA7139 and WA7140 are possibly debris related to wreck WA7137.

WAT7135 is a relatively small dark reflector, but is associated with a 22nT
magnetometer contact and so is likely to be a piece of metallic debris.
Similarly WA7151, a large elongated reflector with a large shadow, is also
tentatively associated with a very small 8nT magnetometer contact, and so is
also potentially at least partially metallic. WA7105 and WA7106 are pieces of
possible debris adjacent to one another, but without any magnetometer
contact. WA7107 is an unusual curved reflector with a shadow, and
associated with a large dark reflector with a shadow (WA7108). These do not
have any associated magnetometer contacts, and so are probably non-
ferrous in nature. Their unusual appearance and association indicate they
could possibly represent the remains of a structure. WA7117 is a complex
area of debris with numerous linear contacts extending from a central point,
and could possibly represent a mooring or anchoring point with the mooring
equipment still attached to the seabed (Figure 19 (A)). The lack of a
magnetic contact in the vicinity indicates any structure remaining on the
seabed is probably non-ferrous.

The remaining 30 anomalies (WA7100, WA7101, WA7103, WA7104,
WA7109, WA7111, WAT7114- WA7116, WA7120, WA7123, WA7125,
WA7126, WA7130- WA7134, WA7136, WA7141- WA7150 and WA7155)
have been classified as dark reflectors. These are generally isolated, round,
dark reflectors with shadows of various sizes that do not appear to have any
structure but could be either natural rocks or boulders or pieces of
anthropogenic debris. None of these contacts are associated with
magnetometer contacts, so any debris is likely to be non-ferrous in nature. A
few of these contacts are of note, however. WA7000 is associated with some
possible fishing gear, so is likely to be modern fishing gear and of reduced
archaeological potential. WA7030 and WA7031, and WA7142 and WA7143,
are two sets of closely associated contacts that could represent a spread of
anthropogenic debris. WA7132 and WA7133 are isolated dark reflectors and
are very similar in appearance. Despite being approximately 50m apart, they
are similar enough to possibly be the same feature, separated in the data by
a temporary error in positioning.

Offshore Fan Area

A total of five sites of potential archaeological interest have been identified
across the Offshore Fan Area, within the Offshore Wind Farm Study Area
and are illustrated in Figure 2.
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Three sites across the survey area (WA7156, WA7157 and WA7168) have
been classified as pieces of possible debris. Site WA7157 is a rectilinear
spread of approximately 10 dark reflectors, with additional possible linear
contacts and seabed scars (Figure 19 (B)). The feature is very well defined,
of an unusual shape, and is easily identified on the swathe bathymetry data
(though it has no associated magnetometer contact). The origin of the feature
is unknown, but it is likely to be an area of debris or a partially buried
structure. A nearby large contact (WA7156) is also probably related to this
debris. WA7168 is visible as a dark reflector with large shadows, likely to be
non-metallic debris.

The remaining two sites (WA7167 and WA7169) have been classified as
dark reflectors. They are single dark reflectors with shadows, but without
magnetometer contacts, which could be either natural rocks or boulders or
pieces of non-ferrous debris.

Additionally, three pipelines were observed crossing the offshore fan survey
area: PL929 (Theddlethorpe to Murdoch MD 26" gas), PL930
(Theddlethorpe to Murdoch MD 4” chemical) and PL816/817 (Pickerill A to
Theddlethorpe 24” chemical). These were not observed on the sidescan
sonar data, but were visible in the magnetometer and swathe bathymetry
records, and are located in the NW corner of the survey area trending
approximately NE — SW. As recent features these are not important
archaeologically, but obviously need to be considered in developing the
Triton Knoll project.

MARITIME POTENTIAL

The above sections outline the known wrecks and geophysical anomalies
within the Offshore Wind Farm Study Area. However, there is additional
potential for the unidentified anomalies to represent as yet undiscovered
wrecks, and the Holocene deposits identified across the area, while forming
only a thin veneer in places reach up to a few meters in some areas where
they form localised bands of mobile sand waves, which may incorporate
buried wrecks. The archaeological potential is discussed below.

Overview of Maritime Potential

Early Prehistoric

Although evidence for Palaeolithic maritime activities does not exist in the
UK, examples from elsewhere in the world suggest that early modern
humans did undertake maritime activities (Johnstone 1980; Lourandos 1997).
During the late Upper Palaeolithic ¢.13,000 BP it is postulated that simple
watercraft, such as hide-covered log or boat rafts, were used for coastal
journeying and fishing (McGrail 1987, 2004).

There are indications that water craft were used for activities such as trade,
fishing and transport from the Mesolithic onwards. The earliest examples of
watercraft in northern Europe comprise logboats dated to the Mesolithic
(McGrail 2004). However, discoveries of such vessels are rare and current
knowledge and understanding of early prehistoric maritime activities is
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limited, primarily based on indirect evidence for movement of non-local goods
and through comparison with modern use of basic craft such as logboats and
rafts.

Discoveries of early prehistoric watercraft and evidence for maritime activities
are rare and, as such, must be regarded of very high importance. It is
probable that, at times when the Offshore Wind Farm Study Area was
inundated, maritime activities were taking place and it is possible that
material relating to these activities may be preserved. However, the lack of
Holocene deposits suitable for the preservation of such material indicates
that such discoveries are unlikely.

Later Prehistoric and Roman

During the Neolithic (4,000 BC to 2,400 BC) indirect evidence for cross
channel movement of goods and/or people is indicated by the introduction of
non-native species of sheep and goats and cereals such as barley and wheat
(May 1976). Neolithic artefacts and material of non-UK origin have been
found at various sites indicating that transport by sea may have been taking
place (Breen and Forsythe 2004) and the presence of deep water fish in shell
middens at Neolithic sites demonstrate that marine fishing was also carried
out at this time (Ellmers 1996). As with the Mesolithic, logboats are the only
archaeological examples of watercraft from this period (McGrail 2004).

During the Bronze Age (2,400 BC to 700 BC) significant advances in
technology and vessel size increased the opportunities for coastal voyages
and cross channel trade. Securely dated logboats have been discovered in
Lincolnshire, namely the Brigg log boat (1,034 BC to 634 BC) and the Short
Ferry boat (1,046 BC to 646 BC) (May 1976). Evidence of sewn plank boats
from the Bronze Age has been discovered to the north of the Offshore Wind
Farm Study Area at Brigg, North Ferriby and Kilnsea (Van de Noort 2003)
and to the south at Dover (Clark 2002). Evidence from the distribution of
trade items during the Bronze Age, from continental NW Europe, Ireland and
the Scottish archipelago, supports the theory of established open-water
maritime trade routes around the UK (Fenwick and Gale 1998; Muckelroy
1980).

During the Iron Age (700 BC to AD 43) there is evidence from the southern
coast of Lincolnshire that salt was an important trade commodity and other
imports included fine pottery, metalwork and wine or other luxuries from
Spain (Hutcheson 2005). Discoveries in north and west Norfolk of gold and
silver torcs, amongst the finest decorated metal objects known from Iron-Age
Britain, suggests that people living in this area were able to obtain large
guantities of gold by controlling the flow of North Sea trade in and out of the
Wash. Iron Age logboats have been found at Hasholme in Yorkshire and
Poole in Dorset, for example, but plank-built boats are also likely to have
been in regular use in the waters around England. Trading ports investigated
at Mount Batten in Plymouth and Hengistbury in Dorset, and Roman
accounts of the Veneti people based in Brittany, suggest that the Iron Age
people of the UK were using sea-going sailing ships.
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During the Romano-British period there is evidence that ships travelled the
east coast of Britain and that the role of coastal forts to safeguard trade may
have been just as important as their role in defending against seaborne
raiders (Allen and Fulford 1999). Tacitus described the activities of the British
fleet in the north of Britain in the 1% century AD and there appears to have
been a significant increase in maritime traffic from the Hadrianic period
onwards (2" century AD).

Excavated examples of Romano-British (AD 43 — AD 410) vessels show that
larger, iron fastened, plank-built ships were in use, capable of far reaching
ocean voyages, although it is likely that smaller local craft continued in use.
The Blackfriars boat (Marsden 1994) and, the Barlands Farm boat (Nayling
and McGrail 2004) represent examples of substantial seagoing trading ships.
Other examples of vessels of this period have been found at New Guy’s
House in London (Marsden 1994), St. Peter Port, Guernsey (Monaghan and
Rule 1993) and on the Continent.

Roman remains found on the coast at Chapel St Leonard, Anderby and
Ingoldmells, including coins, ceramics, and evidence for salt working
(Lincolnshire HER 43341, 45836, 45838, 41602, 41607, 41608, 41612,
41615, 41623, 41625, 43342, 43825, 45834, 45835), show that there was
substantial Roman activity in the region and, as such, the area is likely to
have seen associated maritime traffic. This potential is further demonstrated
by the discovery of a sherd of Roman pottery, possibly from a bowl, within
material from aggregate licence Area 107, ¢ 6km to the south of the Offshore
Wind Farm Study Area.

It is likely that during the later Prehistoric and Roman periods vessels would
have navigated close to the coast, rather than across the Offshore Wind
Farm Study Area. However, there is still potential for artefacts or wreck
material relating to maritime activity during this period to lie within Holocene
deposits.

Early Medieval and Medieval

The volume and nature of shipping activity following the collapse of the
Roman Empire is poorly understood with the period commonly referred to as
the ‘Dark Ages’ (AD 410 — AD 1066). However, an influx of material goods
from north west Europe and Scandinavia demonstrates marit