
Wessex Archaeology

February 2010Ref: 70752.02

Seabed Prehistory: 

Site Evaluation Techniques (Area 240)

Seabed Sampling

Final Report



SEABED PREHISTORY:  
SITE EVALUATION TECHNIQUES (AREA 240) 

SEABED SAMPLING 

FINAL REPORT

Prepared by: 

Wessex Archaeology 
Portway House 
Old Sarum Park 

Salisbury 
WILTSHIRE

SP4 6EB 

Prepared for: 

English Heritage 

February 2010 

Ref: 70752.02 

© Wessex Archaeology Limited 2010 
Wessex Archaeology Limited is a Registered Charity No.28778 



Seabed Prehistory: Site Evaluation Techniques (Area 240) Seabed Sampling 70752.02 

SEABED PREHISTORY: 
SITE EVALUATION TECHNIQUES (AREA 240) 

Seabed Sampling 

REF: 70751.01

Title: Seabed Prehistory: Site Evaluation 
Techniques (Area 240). Seabed Sampling 

Principal Author(s): Louise Tizzard and Jack Russell 
Managed by: Stuart Leather/Louise Tizzard 
Origination date: February 2010 
Date of last revision:  
Version: 70752.02 
EH reference: 5684
Wessex Archaeology QA: Antony Firth 
Status: Draft Report
Summary of changes:  
Associated reports: 70751.03, 70751.04 
Client Approval: 



Seabed Prehistory: Site Evaluation Techniques (Area 240) Seabed Sampling 70752.02 

i

SEABED PREHISTORY: 
SITE EVALUATION TECHNIQUES (AREA 240) 

Seabed Sampling 

REF: 70752.02

Summary

Wessex Archaeology (WA) was commissioned by English Heritage (EH), funded through the 
Marine Aggregate Levy Sustainability Fund (MALSF) to conduct a project concerning the 
application of geophysical and geotechnical/seabed sampling methodologies to marine 
aggregate deposits that have been demonstrated to contain potential pre-Devensian or 
Devensian artefactual material. 

Artefactual material, including hand axes, flakes, cores and faunal remains were recovered 
from dredging licence Area 240 (licensed to Hanson Aggregates Marine Ltd. (HAML)) in 
2008, situated approximately 11km off the coast of Great Yarmouth. The findings show that 
significant archaeological material can be present in deposits that are being targeted for 
marine aggregate extraction. The place where the finds were dredged is relatively discrete, 
and the provenance of the artefacts is secure. The area where the hand axes were recovered 
is currently subject to a rectangular exclusion zone based on dredger trackplots, 
implemented voluntarily by HAML in accordance with the BMAPA/EH Protocol. 

The principal aim of the project is to improve the future management of the potential effects 
of aggregate dredging on the marine historic environment by developing techniques to 
evaluating the source of prehistoric artefactual material discovered in the East Coast region. 

This report presents the findings of Stage 3: seabed sampling and discusses the seabed 
sampling methodologies and results of the sampling within a small area of Area 240. 

In Stage 1: existing data review, geophysical data (acquired in 2005) and geotechnical data 
(acquired between 1999 and 2007) were re-evaluated and interpreted in order to provide a 
broad context to the geological and archaeological characteristics of the area. Following on 
from the initial results of Stage 1, and based on the HAML dredge tracks, a further 
geophysical survey was conducted. Stage 2: geophysical survey was concerned with the 
acquisition, processing and interpretation of geophysical data from the approximately 3.5 km 
x 1.1 km site within Area 240 where the hand axes were discovered.

Based on the results of Stages 1 and 2, a sampling survey was conducted with the aim of 
assessing the capability of established seabed sampling methodologies to enable 
observations of prehistoric artefacts, palaeo-environmental material and their spatial 
distributions. The seabed sampling involved acquisition of video and stills photography, beam 
trawling and clamshell grabbing and was conducted from the Gray Mammoth between the 
27th July and the 4th August 2009.  

Although the survey was curtailed by poor weather, detailed sampling was conducted along 
three transects, two in the south (T1 and T2) and one in the north of the area (T3).  
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The video stills proved useful in ascertaining the nature of the seabed sediments, the 
homogeneity of the sediments along the length of the transect and aided in the initial 
selection of the clamshell grab sampling positions. 

In total, forty-eight grab samples were acquired recovering approximately 8,250 litres of 
sediment (approximately 16.7 tonnes) and a number of pieces of flint and bones were 
recovered. The recovered flint consisted entirely of flint flakes, which are the by-products of 
flint tool manufacture. It is often difficult to distinguish humanly produced flint flakes with 
those naturally occurring; of the 15 flakes recovered, all are of probable anthropogenic origin 
of which eight are more obviously genuine artefacts. Two flakes are broken mid-sections of 
tertiary flakes which are characteristic of hand axe thinning flakes. The flakes with the 
clearest diagnostic attributes appear to group towards the central section of the southernmost 
transect (T1). 

Ten pieces of bone were recovered from the samples which included two pieces of large, 
probably terrestrial mammal bone, fish vertebra and some unidentified fossilised bone. The 
occurrence of terrestrial mammal bone is of interest and was recovered from the 
northeastern end of Transect 1 in which the flint flakes were recovered.  

The flint tools and bone already recovered by aggregate dredging in Area 240 and the flint 
flakes found within this study, indicate that the area is significant in terms of its artefact 
content. The methodologies used within this sampling survey have shown that debitage from 
the production of flint tools and hand axes exist at least within the localised area targeted by 
this investigation.  

Ten vibrocore locations are proposed to target sediment units that should provide palaeo-
environmental material allowing for the assessment, analysis, dating and reconstruction of 
the landscape within the Area 240, and in particular the area in which the hand axes and flint 
flakes have been recovered. 
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1. INTRODUCTION 

1.1. PROJECT BACKGROUND 

1.1.1. Wessex Archaeology (WA) was commissioned by English Heritage (EH), funded 
through the Marine Aggregate Levy Sustainability Fund (MALSF), to conduct a 
project concerning the application of geophysical and geotechnical/seabed sampling 
methodologies to marine aggregate deposits that have been demonstrated to 
contain potential pre-Devensian or Devensian artefactual material. 

1.1.2. Artefactual material, including hand axes, flakes, cores and faunal remains were 
recovered from dredging licence Area 240 (licensed to Hanson Aggregates Marine 
Ltd. (HAML)) in 2007/2008. Area 240 is situated approximately 11km off the coast of 
Great Yarmouth situated towards the west of a large area of aggregate licence 
areas covering an area of around 250km2 (Figure 1).

1.1.3. The discoveries showed that significant archaeological material can be present in 
deposits that are being targeted for marine aggregate extraction. However, major 
questions remained about the complexity of deposits within Area 240; the 
susceptibility of such deposits to geophysical investigation; and the capability of 
various seabed sampling methods to enable observations of prehistoric artefacts, 
palaeo-environmental material and their spatial distributions. 

1.1.4. The geological and geophysical questions were answered in Stage 1: Existing Data 
Review and Stage 2: Geophysical Survey project reports (Wessex Archaeology 
2009; 2009a).  The Stage 1 report comprised a re-interpretation of geophysical and 
geotechnical data that were acquired on behalf of HAML for the assessment of 
aggregate reserves and provided an overarching interpretation of Area 240. The 
Stage 2 report was concerned with the acquisition, processing and interpretation of 
geophysical data from the approximately 3.5 km x 1.1 km site within Area 240 where 
the hand axes were discovered (Figure 2). The datasets were also used to identify 
changes at the hand axes site since the 2005 dataset was acquired and to provide 
information on the current distribution of sub-surface sediments to a high vertical 
and lateral resolution. 

1.1.5. This report discusses the methodology and results of the seabed sampling survey 
conducted in July 2009. 

1.2. PROJECT RATIONALE

1.2.1. The project rationale has been discussed in detail in the Stage 1 report (Wessex 
Archaeology 2009) and is only briefly summarised here. 

1.2.2. In 2007/2008, 75 Palaeolithic artefacts, including hand axes, flakes and cores as 
well as a series of bones (woolly mammoth, woolly rhino, bison, reindeer and horse) 
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were discovered by Mr Jan Meulmeester in stockpiles of gravel at the SBV Flushing 
Wharf. The condition of the hand axes implies that they were recovered in three 
different environments: mint (from a primary context), fresh (from an eroding 
surface) and weathered (from secondary contexts, mainly from the seafloor). Dating 
has proven difficult – the hand axes are thought to date to a wide time period of 
between 500,000 to 22,000 BP, although a possible smaller time period of 250,000 
to 40,000 BP has also been suggested (Wessex Archaeology 2009). At the time of 
writing, the lithics are still undergoing investigation at Leiden University.  

1.2.3. The faunal remains were also dated; five out of six bones were dated to between 
43,000 to 31,000 BP, the sixth between 65,000 to 46,000 BP. 70% of the more than 
100 bones found are thought to date to the above mentioned dates, but the 
remaining 30% are heavily fossilised and thought to be older than 500,000 BP (Mr 
Jan Glimmerveen, pers. com. 30/03/09), although the degree of fossilisation may 
vary on depositional environment. 

1.2.4. The area where the hand axes were recovered is currently subject to a rectangular 
exclusion zone based on dredger trackplots, implemented voluntarily by HAML in 
accordance with the BMAPA/EH Protocol for Reporting Finds of Archaeological 
Interest (Figure 2).

1.2.5. The recovery of Palaeolithic flint artefacts and Pleistocene faunal remains from the 
southern North Sea has a long history predominantly associated with the fishing 
industry and, more recently, the aggregate dredging industry.  

1.2.6. Numerous mammal remains have been reported from a relatively restricted area in 
the southern North Sea between the Brown Bank area and the Norfolk coast. 
Findings of artefacts such as flints, spear-heads, and reworked or carved fossil 
mammal bones are documented (Coles 1998; Flemming 2002). Ongoing studies in 
the southern North Sea are also contributing to the accumulation of artefacts, such 
as the East Coast Regional Environmental Characterisation (REC) project and the 
ongoing BMAPA/EH Protocol for Reporting Finds of Archaeological Interest.

1.2.7. Between 2005 and 2009 (at the time of writing), 49 finds have been reported as part 
of the Protocol within aggregate dredging areas offshore East Anglia and comprise a 
variety of archaeological material covering prehistoric, marine and aviation 
archaeology. Prehistoric finds reported through the protocol are summarised in 
Table 1. Further details of these finds are provided in the Stage 1 report (Wessex 
Archaeology 2009). 

Find Dredging Areas 
Hand axes 240 (this project) 

Flint 240, 360 
Bones 251, 254, 296, 360, 361, 430 

Mammoth teeth/tusks 240, 296, 361 
Peat 240, 360, 430 

Table 1. Summary of prehistoric finds reported within the East Coast aggregate 
dredging areas. 

1.2.8. Additionally, during the East Coast REC survey a flint artefact, identified as a broken 
secondary flake, was identified during onboard processing of a clamshell sample at 
station CG6, which is situated to the west of the HAML exclusion zone (Figure 2).
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1.3. AIMS AND OBJECTIVES

1.3.1. The aim of the project is to improve the future management of the potential effects 
of aggregate dredging on the marine historic environment by developing techniques 
to evaluate the source of prehistoric artefactual material discovered in the East 
Coast region. 

1.3.2. In order to achieve this aim the following objectives were devised (Wessex 
Archaeology 2009b): 

O1 Refine practical techniques for establishing the presence or absence of 
prehistoric archaeological material (artefacts, deposits, faunal and other 
palaeo-environmental material) on the seabed and for establishing the 
character, date, extent, quality, preservation and special interest of such 
material, if present; 

O2 Improve the understanding of the character of the historic environment in the 
East Coast region, specifically its potential for prehistoric material; 

O3 To pass on the knowledge gained to the archaeological and scientific 
community, to industry, and to the general public. 

1.3.3. The structure of the project has been split into nine stages, as detailed in Table 2.

Stage Task description 
1 Review of existing geophysical and geotechnical data 
2 Geophysical survey 
3 Seabed sampling 
4 Visual inspection/palaeo-environmental sampling 
5 Palaeo-environment assessment and dating 
6 Palaeo-environmental analysis 
7 Synthesis 
8 Dissemination, knowledge transfer and outreach 
9 Archive deposition 

Table 2. Project stages 

1.3.4. This report presents the findings of Stage 3: Seabed Sampling. The intention of 
Stage 3 was to inform the development of remote sampling strategies that are cost-
effective in establishing the presence and distribution of archaeological material at 
100 – 1km scales. 

1.3.5. Specifically, the seabed sampling survey contributes to the project objectives as 
follows:

� the survey tests the application of seabed sampling methods and generate 
methodological conclusions; 

� material – hopefully including artefacts – will corroborate geophysical results and 
improve the understanding of the artefact site and its relation to the wider area; 

� the results are likely to be of considerable interest to the different stakeholder 
audiences and the wider public, especially if further artefacts are recovered. 

1.3.6. As part of a planned series of meetings, English Heritage and Crown Estate 
attended a progress meeting on 20th May 2009 to discuss the preliminary results of 
the data review (Stage 1), the 2009 geophysics survey (Stage 2) and the proposed 
sampling survey (Stage 3).  
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1.3.7. A workshop is proposed for mid-November 2009 to discuss the results presented in 
this report and the proposed Stage 4: Visual Inspection/Palaeo-environmental 
sampling part of the project. 

2. SUMMARY OF STAGES 1 AND 2 

2.1.1. The review of the 2005 geophysical data and the vibrocore logs (acquired 1999 – 
2007) indicate a complex history of deposition and erosion within Area 240. This 
history is further complicated by dredging operations conducted over the last 20 
years.

2.1.2. The 2005 multibeam echosounder (MBES) dataset indicates numerous west to east 
orientated sandwaves and sandbanks within the area as well as two possible 
submerged channels: one in the northwest corner of the site and one in the extreme 
east. Within the 2009 survey area, sandwaves and evidence of dredging were 
clearly observed in the data.  

2.1.3. Eight major seismic units were identified in the sub-bottom profiler (2005 and 2009) 
datasets. Table 3 provides a summary of these sediment units. 

Unit Interpretation 
Unit 8 Holocene seabed sediments 
Unit 7 Fine-grained sediments and peat deposits 
Unit 6 Estuarine fine-grained sediments 
Unit 5 Fine-grained sediments (estuarine/freshwater) (Brown Bank Formation) 
Unit 4 Sands and gravels (?Brown Bank Formation) 
Unit 3 ?Deltaic fine-grained sediments (Yarmouth Roads Formation) 
Unit 2 Shallow marine sands and gravels (Yarmouth Roads Formation) 
Unit 1 Open marine clays and sands (Westkapelle Ground Formation) 

Table 3. Summary of geophysical sediment units (Stage 1 and 2 reports) 

2.1.4. The deepest unit (Unit 1) is observed across Area 240 and is interpreted as the 
Westkapelle Ground Formation. This Formation comprises a series of laminated 
clays and sands deposited in an open marine shelf environment during the Late 
Pliocene/Lower Pleistocene. This is observed on the data as a prograding unit the 
surface of which generally deepens to the east. Throughout Area 240 Unit 1 is 
overlain by Unit 2. Unit 2 is observed as a seismically structureless layer with few 
reflectors observed. Where this unit is observed close to the seabed, vibrocores 
indicate that this unit is composed of silty, occasionally shelly, sands and gravels. 
Unit 2 is interpreted as the Yarmouth Roads Formation, likely deposited during OIS 
17, approximately 720,000 to 690,000 BP. Unit 3 was interpreted as possible 
Yarmouth Roads Formation exhibiting a different seismic character to Unit 2. Unit 3 
was observed to the south of the 2009 survey area. 

2.1.5. Unit 4 overlies Unit 2 throughout most of Area 240 and is generally observed as a 
unit of high amplitude, irregular and chaotic reflectors interpreted as coarse sands 
and gravels, as confirmed by the vibrocore logs. Due to the similarity in the 
sediments of Units 2 and 4, often there is no distinct boundary observed between 
the two units. Within the 2009 survey area Unit 4 was divided into two acoustic 
facies and the difference in acoustic properties of these facies suggests formation in 
different depositional environments. 

2.1.6. In the north of Area 240, and to the north of the 2009 survey area, associated with 
the mounds observed in the bathymetry data and east of Area 240, Unit 4 thickens 
and includes seismically transparent sub-units (Unit 5) which indicate low-energy 
deposition of fine-grained sediments. In these areas the vibrocores confirm the 



Seabed Prehistory: Site Evaluation Techniques (Area 240) Seabed Sampling 70752.02 

5

presence of clays, fine-grained sands and occasional organic matter. This unit is 
nominally interpreted as part of the Brown Bank Formation (OIS 5d, Early 
Devensian), however the work conducted as part of the Seabed Prehistory: Great 
Yarmouth project (Wessex Archaeology 2008) indicate that the basal gravels may 
be older, deposited during the Wolstonian (OIS 8, 7 and 6) and the fine-grained and 
organic sediments deposited during the Ipswichian Interglacial (OIS 5e). 

2.1.7. An uppermost fill unit (Unit 6) is observed throughout the area cutting into the 
underlying unit (Unit 4). This uppermost unit is observed as pockets across the site 
and consists of cuts and fills and erosional features mostly at or near the surface.  

2.1.8. Unit 7 is only observed to the northwest of Area 240 and also as a small patch in the 
southwestern corner. This unit is generally characterised by very strong sub-parallel 
reflectors and is associated with the channel observed on the bathymetry data.  
Vibrocores indicate that Unit 7 comprises peats and clays. These sediments and the 
presence of a very shallow submerged channel indicate low-energy deposition in a 
fluvial or marshland environment, either freshwater or intertidal environment. 

2.1.9. A unit of Holocene surficial sediment (Unit 8) is observed throughout Area 240. This 
comprises gravels indicative of a seabed lag deposit and finer sediments varying 
from less than 1m thick to 6m thick where sandwaves are present. 

2.1.10. The hand axes dredged from this area were originally interpreted as sourced from 
three environments: those found in a primary context, originating from an eroding 
surface; and those derived from the seafloor. Comparing this information with the 
geophysics data indicates that those found in good condition in a primary context 
are possibly associated with the finer-grained fill sediments of Unit 6. Those found 
on an eroding surface may be associated with the erosion surface of Unit 4 at the 
edges of the cuts and fills, or within the upper sediments of Unit 2 protected by the 
lag or Holocene sand deposits (Unit 8). Those hand axes of weathered condition are 
likely to be associated with the seabed lag deposit to the south of the survey area. 
This lag deposit comprises the upper reworked sediment of the underlying unit (Unit 
4).

2.1.11. Initial results of the dating of the bones found with the hand axe artefacts indicate 
two distinct groups. The majority of the bones are thought to be between 70,000 and 
23,000 BP; the remainder are heavily fossilised, greater than 500,000BP. The 
heavily fossilised bones are likely to be associated with Units 1 and 2, the remainder 
associated with Units 4 and 6. Based on both the hand axe appearance and the 
dating evidence it is possible that the artefacts may be associated with a range of 
sediments deposited in a range of environments (Units 2, 4 and 6).  

2.1.12. Based on the results of the geophysics interpretation a series of transects were 
proposed for Stage 3 of the project. Two phases were proposed; phase 1 being 
priority. The transects were selected in order to sample the units interpreted as likely 
to contain flint artefacts and faunal remains (Units 2, 4 and 6), and took into account 
the apparent absence of Holocene sediments, in particular sandwaves, the location 
of the dredge tracks from the period when the hand axes and faunal remains were 
recovered and the position of the REC clamshell grab (CG6) from which the worked 
flint was recovered. The location of the transects is illustrated in Figure 2.
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3. SURVEY METHODOLOGY 

3.1. SAMPLING RATIONALE

3.1.1. Three equipment types were trialled as part of the seabed sampling stage of the 
project: clamshell grab, video survey and beam trawl. These methods are based on 
existing sampling techniques used in other disciplines as apart of aggregate 
licensing procedures and are informed by the results of previous ALSF projects, 
specifically the Seabed Prehistory Seabed Grab Sampling Seminar. The advantage 
of applying existing techniques for archaeological purposes are that the methods for 
deployment, recovery and processing are well-established and integration between 
archaeological use and existing use should be straightforward. 

3.1.2. In previous archaeological trials of seabed sampling methods, Hamon grabs have 
been used. Hamon grabs are relatively small and easy to deploy and are the 
recommended tool for sampling the benthic macro-infauna within aggregate areas 
for benthic ecology surveys (Boyd 2002). Archaeological trials have demonstrated 
that Hamon grabs are capable of recovering material of interest (flint, weathered 
peat and in situ peat) from both surface and sub-surface (Wessex Archaeology 
2008).

3.1.3. Hydraulic clamshell grabs are used in the aggregate industry to assess the 
aggregate resource, by means of sediment identification and particle size analysis. 
Use of the clamshell grab for archaeological sampling purposes offers the 
opportunity to acquire a much larger sample at each location. The grab recovers up 
to 350l of sediment in which some stratigraphy is preserved and the deployment of 
the grab can be controlled in respect to positioning. The use of this technique in the 
recent East Coast Regional Environmental Characterisation (EC REC) included the 
recovery of a worked flint in the area targeted by this project (Wessex Archaeology 
2009).

3.1.4. A number of faunal remains and Palaeolithic artefacts have been reported from 
commercial trawling activity over the years (Godwin and Godwin 1933; Coles 1998; 
Glimmerveen et al 2004) and the recovery of prehistoric artefacts, including hand 
axes, by shell fishing in the Solent (Wessex Archaeology 2004) supported the 
trialling of benthic beam trawls for archaeological use. 

3.1.5. For the purpose of this project, due to the apparent proximity of the artefacts to the 
seabed, a 2m benthic trawl was selected for trial. The 2m beam trawl is used for 
both habitat mapping and biological monitoring surveys and is the recommended 
device for the sampling of epifauna at marine aggregate extraction sites (CEFAS 
2008).

3.1.6. Further techniques, such as diving, vibrocoring and anchor dredging, were 
considered, but discounted as inappropriate for the aims of the project at this stage 
(Wessex Archaeology 2009b).

3.1.7. Although the principal aim of the sampling survey is to focus on methods capable or 
recovering artefactual material, video methods were also trialled. It was considered 
that visual inspection would aid the positioning of samples, particularly given the 
presence of large sandwaves expected in the area. 

3.1.8. A high level of importance has been placed on positioning of the equipment. 
Accurate positioning of the equipment, by use of an acoustic tracking system 
enables features to be targeted, provides confidence in the actual position of 
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acquired samples and, as such, allows good comparison to the geophysical data. 
Also, good accuracy of samples allows the potential for repeat visits to the sample 
site, and facilitates the application of additional investigative methods, if required. 

3.2. TECHNICAL SPECIFICATIONS AND ON-BOARD METHODOLOGY

3.2.1. Wessex Archaeology commissioned EMU Ltd. to provide a vessel suitable for 
seabed sampling and to provide and run the sampling equipment during the survey.  

3.2.2. The seabed sampling survey took place on the Gray Mammoth between the 27th

July and the 4th August 2009. The Gray Mammoth is a 27m long multicat vessel with 
a large crane (110 tom.mtr hydraulic sea crane) capable of deploying and 
recovering the sampling equipment. The vessel also had a large back deck 
providing plenty of room for sample processing. Multicats are also highly 
manoeuvrable which was regarded as a priority given the emphasis on the 
positioning of samples. 

3.2.3. Survey crew arrived at the vessel on 27th July and commenced mobilisation of the 
vessel until the end of the 28th July. Survey was planned to start on the morning of 
the 29th. However, due to the weather and sea state, the survey could not 
commence. On the afternoon of the 30th, although the weather was still too poor on 
site, the equipment was trialled in a sheltered area, just off the coast of Lowestoft.  

3.2.4. Survey took place on the 31st but due to increasing winds and increasing sea swell it 
was deemed unsafe to deploy the equipment and as such the survey was cut short 
by one hour. No survey took place on the 1st August, again due to the weather. 
Survey was conducted over the 2nd and 3rd August. Demobilisation of the vessel and 
equipment took place on August 4th.

3.2.5. Of the six days allocated to survey, three were lost due to weather. This obviously 
had an impact on the number of transects that could be surveyed and sampled. 
Details of the deviations from the original plan are discussed in detail in Section 5.

3.2.6. All field sampling methods employed were consistent with Emu Ltd Infaunal and 
Epifaunal Sampling Methods and Procedures (G Hooper, pers. com. 11/08/09). 

3.2.7. Seabed sampling was conducted by EMU Ltd. under direct archaeological 
supervision by WA. Sub-sampling, recording and onboard processing was led by the 
WA staff onboard. The WA team comprised one person leading navigation, 
positioning and relation to previous datasets; one person leading archaeological 
aspects of sample acquisition and onboard processing; and two people assisting 
with sample acquisition and processing. In addition to the vessel crew, the survey 
contractor’s team comprised a senior marine ecologist to supervise acquisition of 
the clamshell grab samples, the towed video and beam trawl operations, and to aid 
in the onboard processing of samples. System navigation was supplied by WA. 

3.2.8. Typically, the order of deployment at each transect was the video survey, followed 
by the beam trawl and then the clamshell grab sampling. The technical 
specifications and general deployment methodology are described below. 
Processing methodologies are detailed in Section 4.

Navigation
3.2.9. Vessel positioning was provided by a Crescent Differential Global Positioning 

System (DGPS). The system was used to provide positioning with an accuracy of 
less than one metre with an update every second. 
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3.2.10. Positioning of the video sledge, beam trawl and clamshell grab was provided by the 
Ultra Short Baseline (USBL) SCOUT acoustic tracking system from Sonardyne. The 
SCOUT system consists of three main components: the vessel mounted acoustic 
transceiver, a transponder fixed to the equipment and a surface command module 
running the control software. 

3.2.11. In a USBL system, the position is calculated by measuring range and bearing from 
the vessel mounted transceiver to the submerged transponder, which emits acoustic 
signals.

3.2.12. The USBL transceiver was attached to a pole and was mounted on the port side of 
the vessel, integrated into an existing ‘moon pool’ system. Corrections for vessel 
motion (pitch and yaw) were calculated using the internal transceiver motion 
reference sensors. The heading value of the vessel was attained using an SG 
Brown Meridian Surveyor gyrocompass which was installed in the wheelhouse of 
the vessel parallel to the vessel’s lubber line. A calibration was conducted prior to 
the sampling to account for the differences in the internal transceiver compass and 
the external gyrocompass. 

3.2.13. A wideband sub-mini (WSM) 8071 transponder was used throughout the survey. 

3.2.14. The vessel positioning data, the heading data and the motion data were fed into the 
SCOUT Ranger software installed in the surface command unit. The resulting USBL 
position was then output to Hypack 2008 navigation software.  

3.2.15. The vessel position from the GPS and the heading from the gyrocompass were also 
fed directly into the Hypack navigation software. This allowed both the vessel 
position and the equipment position to be recorded at all times during the survey. 

3.2.16. The SCOUT USBL system generally performed well throughout the survey. 
However, due to the proximity of the transceiver pole to the portside vessel thruster, 
whenever increased power was applied to the port engine there were positional 
drop-outs due to the aeration caused under the transceiver head. This effect was 
amplified by the flat-bottomed nature of the vessel. In order to account for this, the 
vessel skipper used the starboard engine wherever possible for positioning the 
vessel. Where the portside engine had to be used, for example positioning the 
vessel on site for clamshell grabbing, enough time was spent on station to ensure a 
good, sustained signal and therefore an accurate position. 

3.2.17. On completion of the survey a series of logs were created listing positional 
information for the still photographs (Appendix I) and clamshell grab (Appendix II)
locations. The video track and beam trawl track information was exported and saved 
in shapefile format.  

Video Survey 
3.2.18. Two video systems were supplied by EMU Ltd. The first was a towed sledge system 

where the camera was attached to a sledge and towed along the seabed behind the 
vessel providing a continuous video image of the seabed. 

3.2.19. The second system was ELVIS. ELVIS is a bespoke low visibility camera designed 
by EMU and acts as a drop down video system. This allows a plan view of the 
seabed under poor visibility conditions. Weights were added to the frame for stability 
in the water column and to allow the camera to get a good plan view of the seabed 
under strong tidal conditions. 
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3.2.20. Both systems were deployed from the bow of the vessel using the crane. Plate 1
illustrates the deployment of the ELVIS camera system. 

3.2.21. In both cases the camera system was a Kongsberg OE14-208 new generation 
digital stills colour camera video system connected to a bespoke topside control unit 
via 200m of umbilical cable. The topside unit consisted of a Panasonic 400GB HDD 
incorporating a  Digital Video Disc (DVD) recorder for use as the primary video 
recording system, 15 inch LCD monitor, video zoom/focus, stills capture and 
Halogen light frequency controls. Simultaneous back-up was achieved using a Sony 
miniDV recorder. Illumination was provided by two variable frequency Halogen 
lighting units.

3.2.22. The video was viewed by archaeologists throughout each video survey and high 
quality still photographs were taken during at specific sites. The seabed was 
assessed for possible clamshell grabbing sites and these were recorded in the 
sampling logs. 

3.2.23. Positioning was provided by the Scout USBL system with a transponder attached to 
the camera frame, in each case. Positional data were recorded and logged from the 
start of the sample run until the end. Positions for each still photograph were also 
recorded in the log. 

Beam Trawl 
3.2.24. A 2m scientific beam trawl with chains with 5mm cod end mesh was used during the 

survey. As the size of the mesh was below the legal size limit for commercial fishing, 
permissions were gained to use this equipment from the Marine and Fisheries 
Agency (MFA) prior to the survey (Dispensation from the Provisions of Council 
Regulation 850/98). 

3.2.25. Two trawls were provided by EMU ltd for the purpose of the survey. 

3.2.26. The beam trawl was deployed and recovered from the crane on the bow of the 
vessel (Plate 2). The beam trawl was towed on a pair of bridles attached to a single 
warp line, as seen in Plate 2. The trawl was deployed approximately 90m behind the 
vessel (approximately 3 times the average water depth) and the trawl was towed at 
no more than 1.5 knot across the ground. 

3.2.27. The trawl was inspected prior to each deployment to assess for damage. Inspection 
of the tension of the warp wire was assessed throughout the trawl tow to ensure that 
good bottom contact was maintained throughout. Inspection of the underside of the 
trawl shoes was carried out on recovery of the trawl which also provided as 
indication of seabed contact (clean, shiny shoes, as shown in Plate 2), and that the 
trawl was sampling in the correct orientation. 

3.2.28. Prior to the survey (Wessex Archaeology 2009b) it was proposed that the 
positioning of the beam trawl would be based on the vessel position and by applying 
layback calculation as it was thought that the transponder beacon may be damaged 
if deployed on the trawl. However, on discussions with the marine ecologist onboard 
it was decided that the beacon could be deployed away from the trawl at a set 
known distance along the warp wire. 

3.2.29. The positioning transponder was attached to the wire at a set recorded distance 
(varied on each deployment, around 3m) ahead of the trawl beam. This allowed 
accurate positioning of the beam trawl throughout the run which was affected greatly 
by tidal, current and sea state conditions and as such was not always towed directly 
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behind the vessel. Vessel and trawl position was recorded along the length of the 
run form when the warp wire was fully deployed until when the trawl started to be 
hauled back to the vessel. 

3.2.30. Various set-up of the trawl was trialled during the survey, with regards to the weight 
of the beam trawl, chain matting and use of a tickler chain. These are discussed in 
further detail in Section 5.

Clamshell Grab 
3.2.31. A 280 litre hydraulic clamshell grab (made by Kinshofer) was used throughout the 

survey. The grab has a maximum penetration of 50cm, depending on the nature of 
the seabed.  

3.2.32. As the clamshell grab acquisition followed the beam trawling and the same crane 
wire was used the transponder beacon was left in the same position at a set known 
distance from the grab. 

3.2.33. The grab was deployed and recovered from the crane on the bow of the vessel 
(Plate 3). The grab was opened by a hydraulic system prior to deployment. The 
grab was then deployed over the side and lowered to approximately 5m above the 
seabed. The grab was then positioned over the target and cable let out until the grab 
hit the seabed. The sample position was recorded and the grab retrieved.  

3.2.34. Both vessel and grab position was recorded throughout the sampling. 

4. SAMPLE PROCESSING METHODOLOGY 

4.1. ON-BOARD PROCESSING

Video Survey 
4.1.1. No onboard processing of the video or still photograph data was required once the 

data was acquired. 

Beam Trawl Samples 
4.1.2. On recovery, the following method was employed for each beam trawl sample: 

� the contents of the trawl were emptied into a deck tray; 

� a photograph was taken of the entire sample, with an identification board 
detailing project number, transect number and sample number; 

� the samples were then subject to visual inspection in the deck tray and sub-
sampled if appropriate. Further photographs were taken if deemed necessary; 

� the bulk sample was then transferred to the sampling table, where appropriate, 
and washed through a 10mm sieve and then inspected for significant material; 

�  any significant material was removed, bagged and labelled, as appropriate; 

� The net was cleaned and checked prior to the next deployment. 

4.1.3. Any deviations from this principal methodology are detailed in Section 5.
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Clamshell Grab 
4.1.4. On recovery, the clamshell grab was lowered to the deck. The following method was 

then employed for each clamshell sample: 

� the top doors of the grab bucket were opened revealing the sediment. A 
photograph was taken with identification board (including information on the 
project number, transect and grab sample number) and scale bar; 

� the main grab buckets were opened slightly revealing a thin profile of sediment, 
which was then recorded and photographed; 

� the contents of the grab buckets were emptied into a deck tray; 

� a photograph was taken of the entire sample, with an identification board; 

� the samples were then subject to visual inspection in the deck tray and the 
nature of the bulk sample was recorded; 

� any significant material, such as possible artefacts, bones, etc.,  were removed, 
bagged and labelled; 

� a 40 litre whole-earth bulk sample was taken and stored in 4 x 10 litre tubs. 
These were labelled and stored on the vessel to be processed in the WA office 
post-survey;

� the remaining bulk sample was then transferred to the sampling table and 
washed through a 10mm sieve and then inspected for significant material; 

�  any significant material was removed, bagged and labelled, as appropriate; 

� the remaining material was then discarded and the sieve table and clamshell 
grab washed and prepared for the next sample. 

4.1.5. Any deviations from this principal methodology are detailed in Section 5.

4.1.6. Onboard, two sieving tables were utilised to maximise the amount of sample able to 
be processed in the least amount of time. The sample processing was conducted by 
four people (three from WA; 1 from EMU Ltd.). 

4.1.7. Once the clamshell grab was recovered on deck and confirmed that it was a good 
sample and a secondary sample was not required, the vessel proceeded to the next 
station and waited on station until the processing was complete, thereby maximising 
the use of time on site. 

4.2. POST-PROCESSING

4.2.1. The 40 litre bulk samples were transferred to the WA office for processing. Each 
sample was wet sieved through a nest of sieves including a 10mm and 4mm sieve. 
The less than 4mm residue was quickly scanned and discarded. The greater than 
4mm and 10mm residues were sorted wet and any finds kept for analysis. 

4.2.2. A sedimentary description of each sample was made including colour, sediment 
type and inclusions. These descriptions were combined with notes made on-board 
about the sample (including clamshell sample size and inclusions) in order to 
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provide a detailed description of the whole sample. These descriptions are 
presented in Appendix II.

4.2.3. Sub-samples of the bulk samples were taken where sediment types potentially 
warrant further analysis. These sub-samples include peats, clays and silts and also 
some of the most frequently encountered gravelly sands. Other environmental 
remains including wood have been retained for potential further 
assessment/analysis. Some sheets and lumps of oxidised silt and clay (FeO lumps), 
and pieces of wood were also retained and are detailed in Table 4.

Grab
(G)/Beam 
Trawl (B) 
location

Bulk
sample no. 

Sediment
sub-

samples
peat

sample cm3 FeO sheets Wood 

T1_G1 8 x x
T1_G2 7 x
T1_G3 5 x
T1_G3 6 x
T1_G4 4 
T1_G5 2 x
T1_G5a 3 x x
T1_G6 1 x
T1_G7 9 x
T1_G7 10 x
T1_G8 11 x 20   x 
T1_G9 12 x
T1_G10 13 x
T1_G11 14 x
T1_G12 15 x
T1_G13 16 x x
T1_G14 28 x
T1_G15 29 x x
T1_G16 30 x
T1_G17 31 x
T1_G18 32 x
T1_G19 33 x
T1_G20 34 x
T1_G21 -  1

T1_G21a 35 x
T1_G22 36 x   x
T1_G23 37 x
T1_G24 38 x
T1_G25 39 x x
T1_G26 40 x
T1_G27 41 x 1
T1_G28 42 x x
T2_G1b 17 x 2
T2_G2 18 x 2
T2_G3 19 x
T2_G4 20 
T2_G5 21 x 2   x 
T2_G6 27 x
T3_G1 22 x x
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Grab
(G)/Beam 
Trawl (B) 
location

Bulk
sample no. 

Sediment
sub-

samples
peat

sample cm3 FeO sheets Wood 

T3_G2 23 x x
T3_G3 24 x x
T3_G4 25 x 1l x   
T3_G5 26 x

T1_B1a   x
T1_B1b   500 x
T2_B1   10 x
T2_B2   4 x
T3_B1   

Table 4: Details of bulk samples and sub-samples associated with each grab 
location.

4.2.4. The flint and bone were retained from the samples. These and the flint and bone 
retrieved on board were identified and described (Appendix III and IV).

5. RESULTS 

5.1.1. The weather delays encountered during the survey had a great effect on what could 
be achieved in the time available and on the development of the methodology. In 
total three of the proposed transects were sampled, each to varying degrees based 
on the ongoing results. Table 5 lists the diary of events. 

Date Transect Sampling method 
31/07/09 T1 Video sled survey 

Low visibility video and stills survey 
Beam trawl survey 
Grab sample survey (G5, G5A and G6) 

02/08/09 T1 Grab sample survey (G1 – G4 and G7 – G13) 
T2 Low visibility video and stills survey 

Beam trawl survey 
Grab sample survey (G2 – G6) 

03/08/09 T3 Low visibility video and stills survey 
Beam trawl survey 
Grab sample survey (G1 – G5) 

T2 Grab sample survey (G1) 
T1 Grab sample survey (G14 – G28) 

Table 5: Diary of sampling survey with reference to transect and methods used. 

5.1.2. The work carried out on each transect is discussed in detail below. The results of 
the methodologies, details of the sediments and finds encountered are also 
discussed.

5.2. TRANSECT 1

5.2.1. Based on the Stage 2 geophysics data, Transect 1 (T1) was proposed primarily on 
the proximity to the CG6 sample location from the EC REC project. Additionally the 
transect is situated in an area where Unit 4 (Brown Bank Formation) was 
interpreted, although the Stage 1 geophysics dataset indicated possible fine-grained 
sediment fill (Unit 6) cutting across the centre of the transect. Based on 
geomorphological constraints (primarily sandwaves) the proposed transect was 
proposed 4m to the north the CG6 sample position, where a worked piece of flint 
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was recovered during the EC REC project. T1 also lies in the area which was 
dredged when the hand axes were found. 

5.2.2. Prior to the survey T1 was extended from the original 170m to 500m long (Figure 
3). This was to allow a fuller assessment of the equipment along the first transect. In 
particular, it was considered prudent to extend the beam trawl line in order to assess 
the full capability of the gear. Discussions with the ecologist indicated that 500m at a 
vessel speed of 1.5 knots would equate to 10 minutes on the seabed and would give 
a better indication of the tool’s usefulness in recovering archaeological material. 

5.2.3. Prior to extending the transect, the geophysics data was assessed to ensure the 
transect line lay between sandwaves and there were no obstructions. In order to 
achieve this, the transect had to be moved to the north of the CG6 position. 

5.2.4. The video and photograph survey was conducted on the 31st July 2009. The video 
sledge was run with the tracking beacon installed on the sledge. Line keeping 
proved difficult due to the strong cross-currents and relatively light sledge. It proved 
very difficult to stay on line, and the sled deviated from the line by up to 50m. As 
such, port thruster had to be used to keep the sledge near the line, however this 
interfered with the USBL transceiver and there were numerous positional dropouts. 
However, the positioning of the camera was recorded (Figure 3).

5.2.5. Weather and sea state conditions were good during the video sledge survey, yet 
visibility was poor. This was partly due to the mobile sediments being kicked up by 
the sledge and the natural environmental conditions. 

5.2.6. The video sledge survey was aborted when there was a power cable problem, 
approximately 210m along the proposed transect. However, by this time it had been 
established that due to the low visibility the camera would not be good enough for 
the purpose of establishing seabed sediments and assessing the nature of the 
seabed with regards to the presence or absence of sandwaves. Also, had the 
visibility been good enough the line would have been re-run due to the poor line-
keeping.

5.2.7. The camera rig was then swapped to the low-visibility camera system with the 
transponder beacon attached to the side of the camera housing. The disadvantage 
of this method is that you do not get an along-track view of the transect, only a view 
of the seabed directly under the camera at a series of predetermined sites. At each 
site the camera is lifted a metre or so off the seabed and then dropped again onto 
the seabed. When it hits the seabed there is a second or two delay whilst the 
sediment clears before a photograph is taken, whist ensuring a good steady 
positional reading from the transponder beacon.  

5.2.8. This change represented a deviation from the original planned methodology. As it 
was not possible to view the seabed along the length of the transect, it was decided 
to use the drop camera at equal intervals along the length of the transect, in this 
case every 100m. This would allow a general look at conditions along the transect 
and allow clamshell grab locations to be picked, initially based at these intervals.  

5.2.9. Up to eight photographs were taken at each of the proposed six locations, within a 
10m radius (Appendix I and Figure 3). This allowed a general appreciation of the 
seabed sediments within the area immediately surrounding the proposed location, 
rather than multiple photographs of the same bit of seabed. The photographs were 
assessed in real time and those with the best potential for grabbing were recorded in 
the survey log, and are listed in Appendix I.
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5.2.10. Based on the photographs it was established that the seabed was slightly more 
gravelly to the north of the original planned transect, and as such provided a better 
chance for artefacts at or on the seabed. A new transect (T1A) was created 5m to 
the north of the line for the beam trawling survey (Figure 4). However, the 
photographs indicated that the seabed is very patchy in nature. 

5.2.11. Similar to the video sled, the beam trawl was difficult to keep to the proposed line.  
This was partly due to how the beam trawl functions and the tidal currents at the 
time of acquisition.  Once on the seabed the beam trawl is difficult to control and is 
slow to respond to changes in direction. Although the tides were more favourable  
(just after slack tide) whilst conducting the beam trawl compared to the video sled 
survey, and the line was run in the most favourable direction, it still proved difficult to 
pull the trawl along the line. However, deviation was within 13m of the proposed line 
(Figure 4).

5.2.12. The beam trawl was deployed 90m behind the vessel and was towed at a speed of 
1.2kn. The trawl was initially run with the chains attached. A small sample (T1_B1) 
was recovered (Figure 4). The sample primarily comprised fauna with some gravel 
and small pieces of waterlogged wood. The fauna indicated that the trawl had been 
towed along the seabed and was further proven by the shiny, clean shoes of the 
trawl. However, the amount of gravel recovered was disappointing given the 
indications from the video survey. 

5.2.13. Following onboard discussions, it was decided to use the heavier of the two trawls, 
add additional weight to the trawl and to add a tickler chain. Consideration was 
given to removing the chains however following discussion onboard, it was thought 
that this would reduce the weight of the net and could possibly result in the net not 
being dragged along the seabed. 

5.2.14. The second trawl (T1_B_1A) run was more successful in terms of quantity and 
quality of the sample recovered, but due to a change in tidal conditions the trawl was 
trawled across the prevailing current and there were difficulties in controlling the 
direction of the trawl. As such, the trawl sample was acquired approximately 40m 
south of the proposed line. 

5.2.15. The recovered sample contained seabed fauna, gravel, waterlogged wood and 
some rolled peat. The size of the rolled peat and wood fragments indicated that 
adding more weight and a tickler chain increased the size of the particles retained in 
the sample. Although, as this was not trawled along the same line as the previous 
trawl is not necessarily a comparable sample. 

5.2.16. A third run was considered but given the worsening tide situation, the difficulty in 
controlling the towing of the beam across current and taking into account the time 
previously lost to weather, it was decided that a third run was not necessary. The 
crane was then prepared for clamshell grabbing. 

5.2.17. Initially six grabs (T1_G1 to G6) were acquired based on the video still data. The still 
data were reviewed during acquisition for those showing the most potential for 
gravelly sediments. T1_G6, 5 and 5A were acquired on the 31st August; the 
remainder were acquired on the 2nd August.  

5.2.18. T1_G1 and G2 comprise gravelly sand. A few small fragments of organic material 
were observed in G1, accounting for less than 1% of the sample.  
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5.2.19. G3 comprised clay and sand. The grab sample appears to show gravelly sand 
overlying an organic sand and clay. This sediment is also observed at the surface. 
Although the process of grab sampling by its very nature disturbs the sample, this is 
considered representative of the seabed (Figure 5). The grab profile indicates 
approximately 0.25m fine to medium grained sand and gravel overlying dark grey, 
organic, anoxic clay and sand (Figure 5).

5.2.20. T1_G4, G5, G5A and G6 predominantly comprised gravelly sand. G5 also, 
contained larger pebble-sized rock (Figure 5). During the initial onboard processing, 
as a result of the sieving process, flints identified as possibly worked were found in 
G5 and G6. Some fragments of bone were also identified in G5. These samples 
were bagged for further analysis. 

5.2.21. A further two grabs (G7 and G8) were acquired approximately 10m on either side of 
G3 in order to examine the extent of the organic sands and clays and to establish 
the potential for hand axes associated with this sediment type. 

5.2.22. G7 comprised similar sediments to G3: 0.2m of gravelly sand overlying dark grey 
silty sand. G8 comprised predominantly coarse-grained gravelly sand with a silty 
clay layer at the base of the grab. This indicates that the fine-grained sediment unit 
is quite extensive, rather than a localised patch, and that the thickness of sand 
sediment cover is variable. 

5.2.23. Based on the recovery of possible worked flint further grabs (G9 – G13) were 
acquired at 10m intervals between G5 and G6 and one 10m beyond G6 to the east 
(Figure 5).

5.2.24. The grabs all comprised sands and gravels but no further worked flints where 
identified offshore.  

5.2.25. Once these grab samples had been acquired the vessel moved to T2 to commence 
video survey.

5.2.26. On completion of the sampling surveys at T2 and T3 the vessel returned the vessel 
proceeded to T1 to acquire more grab samples. Of the three transects sampled the 
sediments found in T1 indicated the highest potential for flint artefacts. Also, there 
was not sufficient time remaining to complete the sampling on a new transect.  

5.2.27. Given the time constraints, the initial grab (G1 – G6) results were revisited and the 
sampling strategy revised. The western end of the transect appeared more sandy 
than the east and the locations around G1 and G2 were considered to have a lower 
potential for artefacts than the east. As such, it was decided not to acquire any 
further grabs between these two stations. Given the initial positive results in G5 it 
was decided to acquire grabs at 10m intervals between stations G4 and G5; and to 
initially acquire grabs at 20m intervals between stations G2 and G4. The plan was 
then to fill these in at 10m intervals if there was enough time at the end of the 
survey. 

5.2.28. Eight grabs (G14 to G19, G27 and G28) were acquired between station G4 and G5. 
Between station G3 and G4, four (G20 to G23) were acquired (Figure 5).

5.2.29. Between station G2 and G3, a further three grabs were acquired (G24, G25 and 
G26).
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5.2.30. In total twelve flint flakes (Appendix III) and eight pieces of bone (Appendix IV)
were recovered from the on-board processing as a result of sieving the sediments to 
10mm. During post-processing of the bulk samples a further flint flake and three 
bone fragments were recovered.

5.2.31. Table 6 lists the sample locations (ordered geographically from west to east), brief 
sediment descriptions and the associated flint and bone finds. 

Grab
station Sediment 

Flint 
(recovered 
offshore) 

Flint (bulk 
sample) 

Bone 
(recovered 
offshore) 

Bone (bulk 
sample) 

G1 Gravelly sand     
G2 Gravelly sand     
G26 Gravelly sand with cobbles and 

pebbles     

G25 Gravelly sand with cobbles and 
pebbles x    

G24 Sand and gravel overlying fine-
grained sediment     

G7 Gravelly sand overlying finer 
sand and clay x    

G3 Gravelly sand overlying finer 
sand and clay     

G8 Coarse-grained gravelly sand  x
G23 Sand overlying fine-grained 

silt/clay sediment x    

G22 Sand x  x  
G21a Sand overlying fine-grained 

silt/clay sediment x    

G20 Gravelly sand     
G4 Gravelly sand     
G28 Predominantly sand and gravel  
G19 Predominantly sand and gravel  
G27 Predominantly sand and gravel  x (2) 
G18 Predominantly sand and gravel  
G17 Predominantly sand and gravel  
G16 Predominantly sand and gravel  
G15 Predominantly sand and gravel  
G14 Predominantly sand and gravel  
G5 Gravelly sand x x (2) 
G5a Gravelly sand x x (2) 
G13 Gravelly sand     
G12 Gravelly sand     
G11 Gravelly sand     
G9 Gravelly sand x    
G6 Gravelly sand x    
G10 Gravelly sand     

Table 6. Summary of finds recovered along T1 

5.2.32. Potential flint flakes were identified in G21a, G22 and G23, all situated to the north 
of the EC REC CG6 flint and to the east of G3. 

5.3. TRANSECT 2

5.3.1. The majority of the sampling survey for Transect 2 (T2) was conducted on the 2nd

August. Similar to T1, the proposed T2 was extended from the original 180m to 
270m (Figure 6). This extension was limited by the presence of sandwaves to the 
east and west of the line. This was the maximum length of line in which to run the 
beam trawl. 
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5.3.2. T2 was originally expected to encounter sands and gravels of Unit 4 to the west and 
the fill of a shallow cut feature (Unit 6) to the east. As the amended transect is an 
extension of the proposed line there is no change in the geology expected to be 
encountered along the transect. 

5.3.3. The drop camera was deployed at approximately 50m intervals along the length of 
the transect to provide an overview of the nature of the sediments (Figure 6). The 
visibility was noticeably worse compared to those acquired along T1. This was 
thought most likely to be due to the bad weather conditions on the 1st August, but 
this could also be due to a change in sediment type with more fine-grained 
suspended sediment along this transect compared to T1. 

5.3.4. Generally the photographs indicated that the seabed was covered in sand with 
patchy areas of gravel. The gravel was generally small and sparse, with a few 
exceptions. T2_V1C stills 2, 4 6 and 7 indicates gravel and some pebbles at the 
surface, to the north and south of T2. However, stills 2 and 3 were taken within 1m 
of each other, still 2 shows the presence of gravel whereas at the location of still 3 
the seabed is composed of shelly sand. This highlights the patchiness of sediment 
type along the transect. Further sites where gravel were abundant include T2_V1D 
still 1, T2_V1E still 8, T2_V1F stills 1, 2 and 7 (Figure 6). Grab samples were picked 
at each of these sites based on the photographs. 

5.3.5. A beam trawl survey was conducted along the line. Again, due to the cross currents 
in the area it was difficult to tow along the proposed transect. However, the beam 
trawl was towed within 10m of the transect (Figure 6) and was towed at 1.3kn. 

5.3.6. The recovered sample contained seabed fauna, gravel, waterlogged wood and 
some rolled peat (Figure 6). Given the photographic evidence of a sand dominated 
seabed, this beam trawl was deemed a representative sample for the transect. A 
further trawl was deemed unnecessary. 

5.3.7. Initially six grabs were acquired, one at each video station. Although the 
photographic evidence indicated that sands dominated the seabed surface, and as 
such presented a low potential for flint artefacts, grabs were acquired to ground truth 
the locations and to establish whether the sand formed a substantial thickness or a 
thin sand layer overlying gravels. All grabs were acquired within 3m of the proposed 
location.

5.3.8. The grab samples generally comprised sand with varying amounts of shells and 
gravel, such as T2_G1, T2_G4 and T2_G6 (Figure 7).

5.3.9. A possible flint flake was identified from sample T2_G5. However, the general 
contents of the sample and the others along the transect did not have any indication 
that further grab samples would yield any further flint artefacts. Given time 
limitations it was decided to move north to Transect 3 (T3).  

5.3.10. Analysis of the flake from T2_G5 (Appendix III) indicates that it may have been the 
product of gravel abrasion, rather than worked. 

5.3.11. One potential flint flake was identified from the bulk sample no. 17 was from 
T2_G1b. Although it is technically a flake the source of this is open to doubt and is 
considered unlikely to be formed through anthropogenic activities. 

5.3.12. No bone was recovered from the on-board sieving or from the bulk samples. 
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5.4. TRANSECT 3

5.4.1. Transect 3 (T3) is situated to the north of the Stage 2 geophysical survey area and 
targeted the older sediments of Unit 2 (Yarmouth Roads Formation). This transect 
was extended and the orientation changed in order to avoid sandwaves. 

5.4.2. The transect methodology was the same as with T2. Video stations were selected at 
approximately 50m intervals along the length of the transect. Up to six still 
photographs were taken at each station (Figure 8).

5.4.3. The majority of the photographs indicate shelly sand. At station T3_V1A (still 1) 
some gravel and rolled peat/organic matter is observed, the remainder of the stills 
indicate shelly sand (Appendix I).

5.4.4. At station T3_V1B stills 1 and 2 show shelly sand with sand ripples. In stills 3 to 6 
the photographs show shelly sand and ripples with some gravel on the crests of the 
ripples and rolled peat/organic matter. There are also thin sheets of iron-red 
sediment observed. These generally appear to be cobble-sized but only a few 
millimetres thick (Figure 8). These features are not in situ and some are observed 
sticking out of the seabed. On recovery of the clamshell grab samples; these were 
interpreted as iron oxide (FeO) sheets. 

5.4.5. Similarly peat/organic matter is observed at station T3_V1C (stills 2 and 4) and the 
sediment sheets are seen in stills 4 and 5. At station T3_V1D the seabed comprises 
shelly sand with some sparse gravel, ripples and rolled peat. 

5.4.6. Station T3_V1E seabed sediments comprise shelly sand with rolled peat and some 
gravel (stills 1, 2 and 5). FeO sheets and gavel were observed in stills 1, 2 and 3.  

5.4.7. The beam trawl survey was conducted along the length of T3. It was towed at 1.1kn 
cross-current making positioning difficult. At the start of the line the trawl was 
approximately 20m south of the line, however for the majority of the line the beam 
was trawled within 5m of T3 (Figure 8).  The beam trawl sample comprised seabed 
fauna, small gravel, waterlogged wood and some rolled peat (Figure 8). The 
majority of the non-faunal sample comprised waterlogged wood. These were 
separated from the rest of the sample (Figure 8) and stored for analysis. 

5.4.8. The lack of gravel in the sample and the presence of rolled peat concurs with the 
photographic evidence and was deemed a representative sample of T3. 

5.4.9. Five grab samples were acquired, one at each video station (Figure 9). The grabs 
were mainly composed of silty sand. Some gravel and pebbles were observed in 
G1, G3, G4 and G5.  FeO sheets were observed in each of the grabs and were 
generally small pieces, up to 50mm across. Larger sheets were observed in grabs 
G3 and G5 (Figure 9).

5.4.10. T3_G1 comprised 0.1m silty sand with some gravel and pebbles overlying a fine-
grained silty sand layer.  This grey sand was also observed in G5 (Figure 9). Some 
anoxic patches were observed in G2. 

5.4.11. No flint artefacts were found during the initial processing of the samples onboard 
there was no indication that further grab samples would yield any flint artefacts. No 
further grab samples were acquired. 

5.4.12. No worked flint was recovered from the onboard sieving or the bulk samples. 
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5.4.13. One marine mammal bone (?dolphin vertebra) was recovered from T3_G5.  

6. METHODOLOGY DISCUSSION 

6.1.1. The following section discusses the methodologies in terms of their usefulness in 
establishing the presence and distribution of archaeological material. This includes 
the advantages and disadvantages of the individual methodologies and the 
usefulness in a combined methodological approach. 

6.1.2. The video sledge was of little use in this survey. The sledge proved difficult to 
control towing it cross-current in the strong currents of the area. However, more of a 
problem was the low-visibility and the inadequacy of the video and the still 
photographs produced from the video system on the sledge.   

6.1.3. The advantage of a video tow is apparent; an indication of the seabed sediments in 
this area, particularly in highlighting sand ripples and sandwave crests is a useful 
tool in selecting grab sample positions, but not without a good quality image. 
Although not useful in this sea area, the towed system could be used successfully in 
areas with greater visibility, and where the tow can be conducted with the current 
rather than across it. 

6.1.4. Although not as effective as a continuous-towed system, the low-visibility drop-down 
camera produced a series of good quality images that were used to select the grab 
sample locations. The camera set-up allowed an assessment of the general nature 
of the seabed. The distance between camera drop locations can vary along the 
transect depending on the apparent homogeneity of the seabed sediment along the 
transect.

6.1.5. Drop-down camera stations were placed at approximately 100m on T1 and 50m on 
T2 and T3. This was based on the length of the proposed transect and the time 
available for survey. 

6.1.6. The drop-down camera was a more time-consuming technique than a towed 
system. For example, on T1 the camera was towed approximately 300m in 8 
minutes, equating to 16 minutes for the entire transect.  Whereas, use of the drop-
down camera at 6 locations along the transect took 1 hour and 30 minutes. 

6.1.7. In sea areas around the UK where the visibility is good the along tow video and stills 
system would be preferred. However, the low-visibility drop down camera system 
proved its worth in the southern North Sea, allowing an assessment of the seabed 
sediments prior to clamshell grabbing operations. 

6.1.8. Beam trawling is a technique not previously used for archaeological sampling. 
Similar to the video tow system, the trawl proved difficult to control in strong cross 
currents, and following a set transect was difficult. However, the sample recovered 
from the beam trawls appeared to generate a representative sample of the seabed 
within the area of the transect.  

6.1.9. The beam trawls were all towed along the seabed as was confirmed by the shiny 
shoes of the tow and the seabed fauna within the sample. After the first trawl only 
recovered a small sample, the methodology was improved by adding more weight to 
the trawl and the addition of a tickler chain. On T1 this improved the quantity of the 
sample, although as the second run did not cover exactly the same seabed and as 
such it is difficult to compare directly. The samples of T2 and T3 were also small and 
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this was possibly due to the predominantly sandy sediments rather than failure of 
the trawling method. 

6.1.10. Although the samples were small and although they did not recover any flint 
artefacts, the trawl successfully recovered rolled peat and wood indicative of 
terrestrial surfaces within the area. 

6.1.11. The main disadvantage of using the beam trawl is the lack of accurate positioning. 
Although a beacon was attached to the trawl and the position of the trawl was 
known at all times whilst online, if any artefacts were recovered their position would 
only be known to lie on the transect, not at any specific point.  

6.1.12. The main advantage of a clamshell grab sample is the larger volume of sediment 
that can be recovered compared to methodologies previously trialled for 
archaeological purposes. 

6.1.13. Previous archaeological grab sampling surveys in the English Channel (Palaeo-Arun 
and East English Channel) and the Humber area of the North Sea (Wessex 
Archaeology 2008) utilised a Hamon grab, which recovers a maximum of 10 litres 
with a penetration of up to 0.2m of the seabed. These surveys recovered totals of 
between 1,000 and 4,000 litres of seabed sediment. The samples were sieved on 
board to 1mm mesh size in order to mimic the process for retrieval of marine 
benthos undertaken for seabed environmental surveys. The residues were then 
sieved at Wessex Archaeology to 10, 4 and 1mm mesh sizes to retrieve 
archaeological artefacts.  

6.1.14. The Area 240 clamshell grab survey comprised 8,250 litre of sediment from 48 
locations, compared to 1,000 litre sediment from 100 locations in the Hamon grab 
surveys.  As can be seen, the sediment volume increase at any one site is 
significantly higher. The sediment was sieved on-board to 10mm mesh size with a 
bulk sample of 40 litres sieved at Wessex Archaeology to 10 and 4mm mesh sizes. 

6.1.15. Although, the volume of sediment acquired during this survey was significantly more 
than previous Hamon grab surveys, it is still a small percentage compared to the 
amount of sediments recovered during dredging operations. 

6.1.16. During this survey, the 8,250 litres of sand and gravel retrieved and processed 
equates to approximately 16.7 tonnes of sediment, based on a mass of 2,020 kg/m3

(www.SImetric.co.uk). This is compared to the thousands of tonnes recovered by 
the dredger between the 7th December 2007 and 5th February 2008, from which the 
hand axes were recovered. Approximately 2,500 tonnes of aggregates can be 
dredged per hour (BMAPA 1995). 

6.1.17. The locations of the Hamon grab samples from the previous Seabed Prehistory 
sampling surveys (Wessex Archaeology 2008) were arranged in grid patterns 
overlying palaeo-geographic features of interest identified only from geophysical 
survey data.  The sample spacing was predominantly 100m. These grid locations 
were arranged in advance of the survey and, in the case of the palaeo-Arun survey, 
extra samples were taken at locations of interest.  

6.1.18. In this survey, transects suitable for grab sampling were identified by geophysical 
survey where troughs of sandwaves correlated with palaeo-geographic features, 
identified by geophysical survey. The exact locations were then targeted after video, 
photographs and beam trawling of the seabed had been undertaken. The locations 
were spaced along the transects where sediments were observed from the 



Seabed Prehistory: Site Evaluation Techniques (Area 240) Seabed Sampling 70752.02 

22

photographs to have less sandy seabed sediment and more gravel sized and larger 
sediment. The clamshell grab locations were then chosen on the basis of what was 
recovered from the samples, and infilling gaps between locations to identify areas of 
interest in a systematic manner. 

6.1.19. The two methods are equally valid. A grid system is a systematic way of sampling a 
large coverage of the seabed at equal intervals. However, if this approach had been 
employed in Area 240, the majority of the grabs would only contain surficial sand 
due to the number and extent of sandwaves. By employing a systematic judgement-
led approach, only areas of potential were targeted and as such allowed a higher 
resolution sampling survey, albeit covering a much reduced area. 

6.1.20. A further advantage of the clamshell grab over the Hamon grab is the record of 
stratification. Although the clamshell sample is a mixed sample once the grab has 
been emptied, a certain amount of stratification is preserved and can be seen by 
cracking open the grab jaws (Figure 7; T2_G4). This can provide a certain amount 
of sedimentary information that is not available from Hamon grab samples. 

6.1.21. Deployment, recovery and processing of the clamshell grab offshore was a relatively 
quick procedure and was showed to be an efficient methodology for acquiring and 
processing large volumes of sediment in a short amount of survey time. 

6.1.22. Once on location it generally took less than 10 minutes to deploy and recover the 
clamshell grab.  Once recovered and deemed a good sample the vessel transited to 
the next sample station, thereby maximising the use of time on the survey. 

6.1.23. Processing of the samples offshore was carried out by four persons using two 
10mm sieves. Table 7 lists the time taken to process the samples, the sediment 
volume recovered and processed (once sub-samples had been acquired) and 
predominant sediment type. 

Grab station Processing 
time (mins) 

Sediment 
volume 

recovered 
(l)

Sediment 
volume 

processed 
offshore (l) 

Predominant sediment type 

T1_G1 18 160 120 Sand 
T1_G2 19 180 140 Sand 
T1_G3 29 200 120 Organic clay and sand 
T1_G4 17 250 210 Sand 
T1_G5 24 150 110 Sand and gravel 

T1_G5A 31 160 120 Sand and gravel 
T1_G6 30 190 150 Sand and gravel 
T1_G7 24 280 200 Sand and silt 
T1_G8 22 230 190 Sand and clay 
T1_G9 15 100 60 Sand 
T1_G10 15 180 140 Sand 
T1_G11 13 270 230 Sand 
T1_G12 17 180 140 Sand and gravel 
T1_G13 26 150 110 Sand 
T1_G14 10 170 130 Sand 
T1_G15 10 160 120 Sand 
T1_G16 10 170 130 Sand and gravel 
T1_G17 11 180 140 Sand  
T1_G18 10 160 120 Sand 
T1_G19 25 200 160 Sand and gravel 
T1_G20 18 140 100 Sand 
T1_G21 12 180 140 Sand 

T1_G21A 18 200 160 Sand and clay 
T1_G22 20 270 230 Sand 
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Grab station Processing 
time (mins) 

Sediment 
volume 

recovered 
(l)

Sediment 
volume 

processed 
offshore (l) 

Predominant sediment type 

T1_G23 20 200 160 Sand 
T1_G24 14 180 140 Sand and gravel 
T1_G25 18 150 110 Sand and gravel 
T1_G26 20 160 120 Sand 
T1_G27 14 270 230 Sand 
T1_G28 18 230 190 Sand 
T2_G1B 14 180 140 Sand
T2_G2 15 280 240 Sand
T2_G3 13 260 220 Sand
T2_G4 12 210 170 Sand
T2_G5 26 280 240 Sand
T2_G6 20 180 140 Sand
T3_G1 14 200 160 Sand and gravel 
T3_G2 24 270 230 Sand 
T3_G3 10 270 230 Sand and gravel 
T3_G4 10 220 180 Sand and gravel 
T3_G5 20 200 160 Sand and gravel 

Table 7. Time taken to process clamshell grab sediment sample. 

6.1.24. The time taken to process the samples was dependent on the size of sample and 
predominant sediment type. The samples took between 10 and 31 minutes to 
process. Those samples containing fine-grained sediments (silts and clays) 
generally took longer to process, between 18 to 29 minutes. Those samples 
comprising sands and gravels took between 10 and 31 minutes. The time taken to 
process these samples depended on the volume of sieved sediment and the sand to 
gravel ratio. Generally, the more gravel, the longer it took to sort through the sieved 
sediments checking for artefacts. 

6.1.25. Generally one 40 litre sample was taken from each clamshell grab to process to 
4mm at the WA office post-survey. Two samples (2 x 40 litres) were taken from 
grabs T1_G3 (40 litre sample no. 5 and 6) and T1_G7 (40 litre sample no. 9 and 10) 
as two distinct sediment types were noted in each. 

6.1.26. Post-survey, sieving to 4mm and sorting of the bulk sample sediments obviously 
took longer to sort. On average a single sample took one person 3.5 hours (1.5 
hours to sieve and 2 hours to sort). This was due to the increased amount of gravel 
retained in the sieve. 

6.1.27. In terms of flint artefacts identified as possibly being worked, all these were 
considerably larger than 10mm with the exception of the small flake (T2_G1b) 
recovered during post-survey processing to 4mm. This flake is approximately 9 x 6 x 
1mm and was interpreted as a flake although its origin is of some doubt. Based on 
the methodology employed on-board, it is considered unlikely that, in this area, flint 
flakes of any significance were lost during the sorting process, based on the use of a 
10mm sieve. 

6.1.28. Although no hand axes were found during the sampling survey, the recovery and 
identification of flint flakes has shown that a targeted survey of clamshell grabbing 
can result in the recovery of archaeological material. 
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7. SAMPLING RESULTS DISCUSSION 

7.1.1. The flint recovered consists entirely of flint flakes, which are the by-products of flint 
tool manufacture. It is often difficult to distinguish humanly produced flint flakes from 
those that occur naturally. Of the 15 flakes recovered all are of probable 
anthropogenic origin, of which eight are more obviously genuine artefacts (Plates 4
to 17). Of these eight, two of the flakes from T1_G22 and T1_G25 (Plates 4 and 5,
and 6 and 7, respectively) are broken mid-sections of tertiary flakes which are 
characteristic of hand axe thinning flakes. 

7.1.2. The flake from T1_G23 (Plates 8 and 9) is a primary flake of clear anthropogenic 
origin with a striking platform and point of percussion. The flakes from T1_G5 show 
evidence of platform preparation (Plates 10 and 11).  The flakes from T1 G5a (Plate 
12 and 13) and T1_G21a show evidence of systematic debitage (Plate 14 and 15).
Two other flakes photographed, from T1_G6 and T1 G9 (Plates 16 and 17) are hard 
hammer struck and although are less convincing than the other photographed flint, 
are probably of human workmanship.

7.1.3. Of the remainder of the flint, seven flakes from T1_G7, T1_G9, T1_25 (3), T2_G1b, 
T2_G5 are considered possible artefacts but open to some doubt (Appendix III).

7.1.4. It is noted that the flakes with the clearest diagnostic features and more obviously 
artefacts are all from T1 and appear to group towards the central section of that 
transect (Figure 10 and 11). This is interestingly the most proximal sampling 
location to the location of the flint recovered during the recent REC survey (Wessex 
Archaeology 2009).

7.1.5. Ten pieces of bone were recovered from the samples (Appendix IV). Most of the 
pieces recovered are unidentifiable. Two pieces of fossilised bone were recovered 
from T1_G5, one unidentifiable and one broken bovine or cervid centrotarsal (Plates 
18 and 19).  Two other pieces of unidentified fossilised bone were recovered from 
T1_G5a.

7.1.6. A fish vertebra was recovered from T1_G22. A small piece of unidentifiable bone 
was recovered from the sample T1_G8. Two pieces of large probably terrestrial 
mammal bone were recovered from T1_G27. 

7.1.7. The occurrence of terrestrial mammal bone is of interest (T1_G5 and T1_G27) and 
was recovered from the northeastern end of the T1 (Figure 10). The fact that the 
centrotarsus bone from T1_G5 is fossilised is a possible indication that it is older 
than some of the other bone recovered. 

7.1.8. One fossil sponge (Porospahra globularis) recovered from the bulk sample no. 11 
(T1_G8) is worthy of some further discussion (Plate 22). The fossil resembles a 
bead in its appearance being spherical, 11mm diameter with a central 4mm 
diameter perforation (Platex). These fossils, naturally occurring in chalk, have been 
known historically to have been used as beads, and a necklace consisting of 79 
Porosphaera beads was recovered from a Bronze Age grave in the Higham 
marshes in Kent (Oakley 1965). More interestingly Porosphaera are known from 
Palaeolithic sites including Bedford and Biddenham in the east of England although 
to prove their use as beads is problematic. Evidence of microchipping (to enhance 
the natural hole) and localised abrasion around the hole are thought to evidence of 
their use as beads (Rigaud et al. 2009), neither of which are present in the fossil 
found at T1_G8. 
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7.1.9. The wood recovered from the samples has not been identified or assessed and has 
been stored in salt water and refrigerated for potential further assessment/analysis. 
Clearly the wood and peat recovered in the samples are indicative of former 
terrestrial environments in the area. The peat has also been kept for further potential 
assessment/analysis. However, as these peat and wood samples are out of context, 
the results of any analysis would be of limited value. 

7.1.10. In T1, the flint flakes were recovered from samples interpreted as a reworked lag 
unit containing recent as well as underlying sediment units. In the central area of the 
transect, (T1_G25, G8, G23, G22, G21A and G27) were all recovered from an area 
where the geophysical data indicated the presence of sands and gravels of Unit 4. 
To the east of T1, (T1_G5, G5A, G9 and G6) were associated with sands and 
gravels of Unit 4 or the underlying Unit 2. This boundary was not clearly seen on the 
geophysics data.  

7.1.11. The majority of the samples from all three transects comprised gravelly sand 
containing marine molluscs, which is probably indicative of recent and mobile 
marine sediment. Some more obvious recent inclusions were present such as slag, 
glass and pottery. The source of the sediment (sand and gravel) however is not 
entirely marine, with quartz and quartzite inclusions indicative of sediment originally 
transported from the mainland, probably by glaciers/rivers. Other terrestrial material 
such as wood and peat were recovered which are almost certainly reworked from 
older terrestrial sediments. 

7.1.12. The area has been noted to have been dredged for aggregate resources, which 
includes removal of layers up to 2m below the seabed and re-depositing sand at the 
surface. The nature of the clamshell sample collection means that the stratigraphic 
position and therefore context of the finds recovered is also open to some question. 

7.1.13. Two grab locations, T1_G3 and T1_G7 showed two distinct layers of sediment upon 
recovery. The upper layer, a yellowish brown gravelly sand with rolled peat lumps on 
the surface in T1_G3 was in the region of 0.2m in thickness. This overlay a grey silt 
sand, which was slightly clayey in T1_G3. The upper layer is the common gravelly 
sand seen in most of the samples. The underlying layer has been deposited in a 
lower energy environment and on initial inspection on-board, resembled sediments 
similar to those recorded from outer estuarine /shallow marine environments. There 
were however no obvious intertidal or marine indicators within this layer and the 
possibility that this is a fluvial sediment should also be considered. 

7.1.14. The underlying sediment observed in these two grabs is possibly representative of 
Unit 6 sediment observed in the Stage 1 geophysical data, which was initially 
interpreted as an estuarine or near-tidal deposit.  

7.1.15. T2 was originally proposed to encounter sands and gravels of Unit 4 (Brown Bank 
Formation) and the fill of a shallow cut feature (Unit 6). The transect was specifically 
designed in order to avoid the seabed ripples and sandwaves, however, the grab 
sample sediment indicated a predominantly sandy sediment which has been 
interpreted as a recent modern sediment unit. The presence of sand ripples was 
also observed on the stills photographs. The results of the sampling indicate at least 
0.5m of recent sediment along the length of this transect. No finds were associated 
with this transect with the exception of two small flakes, both of which are open to 
doubt in terms of their production method. 

7.1.16. T3 was proposed to target Unit 2 (Yarmouth Roads Formation) that appeared, on 
the geophysics, to directly underlie the surficial sediment layer. The results of the 
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Stage 1 and 2 reports proposed that the heavily fossilised bones associated with the 
dredged flint artefacts may be associated with this unit. 

7.1.17. Clamshell grab samples T3_G1 and G5 were noted to be different; the samples 
comprised a dark grey sand, occasionally silty, compared to brown sand and 
gravelly sand of the other samples. The silty sand is possibly sediments relating to 
Unit 2 in the geophysics data. The brown sand and gravelly sand may represent the 
surficial sediment of a thin sediment layer overlying the Unit 2 sediments. However, 
this is difficult to ascertain from the grab samples. The samples at the remaining 
stations are interpreted as the uppermost recent surficial sediment, indicating that 
this unit is at least 0.5m thick. 

7.1.18. The only find associated with T3 is the presence of aquatic mammal (?dolphin) 
vertebra (Plate 20 and 21).  Based on the photographic and sediment samples 
along this transect, the potential for the presence of flint artefacts is low. 

7.1.19. An interesting sediment feature found in the grabs and observed in the photographs, 
particularly in T2 and T3 to the north are iron oxide (FeO) sheets. In the clamshell 
grabs, in particular T3_G3 and T3_G5, these tended to be pebble size, up to 60mm 
wide and a couple of millimetres thick (Figure 9; T3_G3). On the stills photographs 
(Figure 8; T3_V1B still 14) these tend to be larger in size, up to 100mm diameter. 

7.1.20. The orange colour is caused by iron oxide forming a crust around existing sediment. 
The sheets are friable and were broken up during the processing/sieving 
procedures. The centre of the crusts is composed of either hard fine-grained silts or 
very soft light gray clay. 

7.1.21. The mechanism for the formation of these sheets is unknown, however, they will 
have occurred during oxic conditions. These may have formed in a variety of oxic 
environments, such as marine, intertidal or riverine.  

7.1.22. The fact that the sheets formed in a sheet-like deposit as oppose to clumps, may 
indicate some sort of laminar (smooth) flow and a sudden exposure to air that would 
allow fast drying, oxidation of the iron and the formation of these sheets, indicating 
that a riverine/estuarine environment is  more likely than an intertidal area. One 
theory for deposition is within a floodplain of a river in flood. The river floods and 
particles of fine material are transported to the floodplain, where the water flow 
slows allowing the deposition of fine-grained silts and clays. As the flood waters 
recede the mud can form a crust during a period of baking. 

7.1.23. If these sheets were formed in this way, then this would indicate that the sheets pre-
date the transgression and may be associated with the channels observed in the 
geophysics data. However, without further investigation the depositional 
environment and age of these sheets remains speculative. 

7.1.24. Ostrocod, diatom and foraminifera analysis of the clays within the outer crust may 
confirm the depositional environment. Samples of this sediment have been retained 
for future study, as this does not fall under the remit of this stage of the project. 
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8. CONCLUSIONS AND RECOMMENDATIONS 

8.1. CONCLUSIONS

8.1.1. The intention of this stage of the project was to assess the capability of seabed 
sampling methodologies to enable observations of prehistoric artefacts, palaeo-
environmental material and their spatial distributions. This aim has been achieved. 

8.1.2. Although the survey was curtailed by poor weather, three techniques were trialled 
along three transects selected based on geophysical data interpretation.  

8.1.3. The video stills proved useful in ascertaining the nature of the seabed sediments, 
the homogeneity of the sediments along the length of the transect and aided in the 
initial selection of the grab sampling positions. Although a towed system is 
considered more useful than a drop-down camera system, it is not feasible in areas 
where the visibility is poor and, as such, the use of a drop-down camera is 
preferable.

8.1.4. Forty-eight grab samples were acquired recovering approximately 8,250 litres of 
sediment (approximately 16.7 tonnes) and numerous flint flakes and bones were 
recovered.

8.1.5. Although only a very small proportion of the area has been sampled along three 
small transects, the systematic targeted approach of video and grab sampling has 
shown that flint artefacts and palaeo-environmental samples can be recovered using 
this methodology. A further advantage of the clamshell grab is the volume of the 
sample recovered compared to previous trials using the Hamon grab, as well as 
deeper penetration and detail of stratification within the upper 0.5m. 

8.1.6. Of the three methods trialled the beam trawling proved least useful, although some 
wood and peat were recovered, indicating the presence of terrestrial landsurfaces. 
However, this technique should not be dismissed entirely. In collaborative surveys 
attended by biologists and archaeologists, such as the regional characterisation 
projects, beam trawling will be carried out for biological purposes and the recovered 
sample should be assessed by an archaeologist as it can provide additional 
background knowledge, such as that described above. With appropriate training it 
may be possible for biologists undertaking beam trawl sampling to assess the 
samples archaeologically, and retain any samples or artefacts for further study by 
archaeologists.

8.1.7. Taking into account the flint tools and bone already recovered by aggregate 
dredging in Area 240 and the flint flakes found within this study, it can be concluded 
that the area is significant in terms of its artefact content. The sampling survey has 
shown that debitage from the production of flint tools and hand axes exist in the area 
of T1, in proximity to fine-grained sediments. 

8.1.8. The Palaeolithic tools recovered from the gravel stockpiles at SBV Flushing were 
described as being in mint condition from a primary context, fresh condition from a 
possible erosion surface and weathered condition from secondary sources or the 
seafloor (Section 1.2).

8.1.9. At the end of Stages 1 and 2 it was hypothesised that the weathered material was 
almost certainly from a secondary context either deposited with the sands and 
gravels of Unit 4 or in the surficial lag deposits reworked during the last marine 
transgression encompassing the underlying Unit 4 sediment; those artefacts 
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exhibiting fresh condition were possibly associated with Unit 4 or the edges of Unit 
6; and those in mint condition associated with Unit 6. 

8.1.10. Along T1, the majority of the flint and bone finds recovered during this survey from 
the central section of the transect were associated with sediments interpreted in the 
geophysics as sands and gravels of Unit 4 (Figure 11). It should be noted that the 
flint flake recovered from G7 was sieved from a mixed sample which contained 
sands and gravels overlying a sandy silt layer. However, the flint, the manufacture of 
which is open to some doubt, was considered likely to have been recovered from 
the upper sand and gravel layer. The appearance of the underlying sediment, as 
observed in G3 and G7, is similar to that identified in vibrocores during the Stage 1 
assessment and interpreted as estuarine sands of Unit 6. However the geophysics 
data did not indicate the presence of Unit 6 in this area, possibly indicating a 
localised patch of Unit 6 situated between the geophysics data lines. 

8.1.11. The bone and the flint recovered from the northeastern section of the transect were 
recovered from sediments interpreted as sands and gravels from either Unit 2 or 
Unit 4. In the geophysics data the boundary between these units is often indistinct. 

8.1.12. No significant finds were recovered from T2 or T3. The sediment samples recovered 
from these transects generally comprised sand and gravelly sand which was 
interpreted as a surficial sand unit (Unit 8 on the geophysics data). It is possible that 
artefacts may be present within the underlying units (Unit 2, 4 and 6) but are not 
accessible using the clamshell grab which has a maximum penetration of 0.5m. 

8.1.13. Based on the results of this study flint and bone artefacts are associated with sands 
and gravels of Unit 4 and possibly Unit 2, where these sediments lie subcropping 
the surficial sand unit (Unit 8). Any further sampling assessment of this area should 
target these sediments where they are situated with minimal overburden of Unit 8 
sediments.

8.2. RECOMMENDATIONS

8.2.1. Although flint flakes thought to be formed by tool manufacture were recovered, and 
were predominantly grouped in one area, no definitive evidence of a hand axe 
presence was established through the course of this sampling survey. Given the 
area over which the flint flakes were found, no definitive localised site and the poor 
visibility in the area, video inspection by diver or ROV is not considered appropriate 
as the next stage in the investigation.  

8.2.2. Rather, it is recommended that vibrocores are taken at key locations within the study 
area in order to gain detailed sedimentary, chronological and environmental data. 
This should include provision for cores to be taken for OSL dating.  

8.2.3. The vibrocores should be targeted at locations in order to both better understand the 
sedimentary sequence, depositional environment and, in particular, the sediments 
from which artefacts are thought to derive in this area.  

8.2.4. An initial ten vibrocore locations are proposed, targeting sediment units that would 
provide palaeo-environmental material allowing for the assessment, dating and 
reconstruction of the former landscapes within Area 240. The locations of the 
vibrocores previously acquired within the area, and those acquired as part of the 
ongoing East Coast Regional Characterisation project have been taken into 
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consideration. The proposed vibrocore locations and reasons for selection are listed 
in Table 8.

Proposed 
vibrocore Easting Northing Target 

VC1 426296 5821835 

Targeting the stratification observed in T1_G3 and G7. If 
this is Unit 6 identified on the 2005 geophysics data the 
age and depositional environment of this unit is needed to 
fully understand the context of the sediments in the area  

VC2 426321 5821851 
Target the central region of T1, around G22 and 23 where 
the most promising flint artefacts were grabbed. Targets 
Unit 4. 

VC3 426501 5821895 Target the eastern end of T1, around station G5 where the 
fossilised bone and flint artefacts were grabbed. 

VC4 426918 5824016 

Target the silty sand observed in the sample at T3_G1 to 
establish if this is the same unit to the silty sand observed 
in T1_G3 and G7, or if this represents an older unit, as 
interpreted in the geophysics. Also targets the area in 
which FeO sheets were recovered. 

VC5 426430 5825807 Target Unit 5 identified in the 2005 geophysics dataset 

VC6 424922 5826205 
Target Unit 5 identified in the 2005 geophysics dataset and 
can be tied into the previous work carried out in dredging 
Area 254 

VC7 429834 5825585 Targeting the strong geophysical reflector A and 
associated fine-grained deposit (Unit 5) 

VC8 425836 5825567 
Target Unit 7 – possible peats in the submerged channel 
observed in the 2005 bathymetry dataset. Close to 
WA_VC86. 

VC9 426553 5819779 
Target Unit 5 to the south. No precious cores in this area. 
Aims to compare Unit 5 outlier in the south to units of 
similar seismic characteristics in the north 

VC10 431153 5824680 Target channel deposits in the northeast.  
Table 8. Proposed vibrocore locations 

8.2.5. VC1 to 4 will target sediments associated with the locations of the finds and 
sediments sampled during the Stage 3 survey. VC 5 to 10 relate to the wider Area 
240 and will help answer specific unanswered questions posed by the geophysical 
interpretation. The recovery and analysis of these cores will enable the area in 
which the previously found hand axes and flint artefacts from this survey to be put 
into a wider context, relevant to dredging in the region. 

8.2.6. Investigation of the ostrocod, diatom and formaminifera content of the FeO sheets 
may further the interpretation to the depositional environments of the sediments 
towards the northern end of the Stage 2 survey area. 

8.2.7. Although wood and peat have been retained it is not proposed to carry out any 
assessment or dating at this stage, as samples from the vibrocores will have a more 
secure context. 

8.2.8. As sampling was productive but curtailed, it is recommended that opportunities for 
further archaeological sampling in this area should be explored. 

8.2.9. It is further recommended that the methods applied here be trialled in other 
situations where prehistoric material is suspected, to provide comparative results. 
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APPENDIX I PHOTOGRAPHIC STILLS LOG 

Transect Video Log Still Easting Northing Seabed Description Photo_ID (JPEG) Proposed Grab 
Location 

T1 T1_V1A 1 426111 5821771 Predominantly sand with some shelly gravel. Occasional pebbles 
in troughs of sand ripples. 310709 006 T1_G1 

T1 T1_V1A 2 426111 5821771 Sand ripples. Occasional fine shelly gravel and occasional 
pebbles. 310709 007  

T1 T1_V1A 3 426113 5821766 Predominantly sand. 310709 008  

T1 T1_V1A 4 426110 5821765 Sand ripples. Predominantly shelly sand with occasional 
pebbles/cobbles. 310709 009  

T1 T1_V1A 5 426110 5821764 Sand ripples and shelly sand. 310709 010 

T1 T1_V1A 6 426110 5821771 Sand ripples and shelly sand. 310709 011 

T1 T1_V1B 1 426209 5821802 Slightly shelly sand. 310709 013 

T1 T1_V1B 2 426209 5821799 Slightly shelly sand. Sand ripples. 310709 014 

T1 T1_V1B 3 426207 5821803 Slightly shelly sand. Sand ripples. 310709 015 

T1 T1_V1B 4 426207 5821804 
Sand with gravel/pebbles/cobbles. Gravel is sub-rounded to 
angular. Photograph dominated by a large red/brown cobble 
(?sandstone). Possible grab site.

310709 016 T1_G2 

T1 T1_V1B 5 426208 5821788 Slightly shelly sand. Sand ripples. 310709 017 

T1 T1_V1B 6 426210 5821797 Slightly shelly sand. Sand ripples. Occasional gravel. 310709 018  

T1 T1_V1B 7 426210 5821802 Sand with gravel and shells. Gravel generally appears sub-
rounded to sub-angular. 310709 019  

T1 T1_V1C 1 426307 5821832 Slightly shelly sand with sand ripples. 310709 021 

T1 T1_V1C 2 426304 5821836 
Shelly sand with gravel/pebbles. Gravel/pebbles identified as 
predominantly flint - sub-rounded to sub-angular. Possible grab 
site.

310709 022 

T1 T1_V1C 3 426296 5821838 Predominantly gravelly with some shells. Shelly sand also 
observed. Possible grab site. 310709 023 T1_G3 

T1 T1_V1C 4 426295 5821837 Predominantly gravelly (with some pebbles), generally sub-
rounded. Shelly sand also observed. Possible grab site. 310709 024 
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Transect Video Log Still Easting Northing Seabed Description Photo_ID (JPEG) Proposed Grab 
Location 

T1 T1_V1C 5 426298 5821827 Shelly sand with occasional gravel. Sand ripples. 310709 025 

T1 T1_V1C 6 426297 5821829 Sand, shells and some gravel. 310709 026 

T1 T1_V1D 1 426398 5821864 Sand with gravel and pebbles/cobbles. Gravel appears rounded to 
sub-angular. Possible grab site. 310709 028  

T1 T1_V1D 2 426398 5821864 Sand with gravel and pebbles/cobbles. Gravel appears rounded to 
sub-angular. Possible grab site. Same location as still 1. 310709 029 

T1 T1_V1D 3 426398 5821865 Shelly sand, some ripples. 310709 030 

T1 T1_V1D 4 426394 5821864 Sand, with occasional gravel. Sand ripples. 310709 031 

T1 T1_V1D 5 426389 5821853 Sand, some ripples. 310709 032 

T1 T1_V1D 6 426389 5821861 Shelly sand with some gravel. ?sand ripples. 310709 033 

T1 T1_V1D 7 426392 5821871 Sand, with occasional gravel. Sand ripples. 310709 034 

T1 T1_V1D 8 426393 5821873 Sand, shells, gravel. Possible grab site. 310709 035 T1_G4 

T1 T1_V1E 1 426490 5821894 Shelly sand, some gravel. Sand ripples. 310709 037 

T1 T1_V1E 2 426488 5821898 Predominantly sand, some shells and gravel/pebbles. Gravel sub-
rounded to sub-angular. Sand ripples. 310709 038  

T1 T1_V1E 3 426490 5821893 Predominantly shelly sand. Occasional gravel and sand ripples. 310709 039 T1_G5 

T1 T1_V1E 4 426493 5821893 Predominantly shelly sand. Occasional gravel. 310709 040 

T1 T1_V1E 5 426493 5821896 
Sand with large proportion of gravel/pebbles/cobbles. Plus shells. 
Coarse fraction is generally rounded to sub-rounded. Possible 
grab site.

310709 041 T1_G5A 

T1 T1_V1E 6 426487 5821900 
Predominantly sand. Gravel, pebbles and cobbles observed, 
particularly large cobble to the left hand edge of the photograph. 
Coarse fraction rounded to sub-angular. Possible grab site.

310709 042 

T1 T1_V1E 7 426489 5821900 

Predominantly sand. Gravel, pebbles and cobbles observed, 
particularly large cobble to the left hand edge of the photograph. 
Coarse fraction rounded to sub-angular. Possible grab site. 
Same location as still 6. 

310709 043 

T1 T1_V1E 8 426487 5821899 Shelly, gravelly sand. Poor quality image. 310709 044  
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Transect Video Log Still Easting Northing Seabed Description Photo_ID (JPEG) Proposed Grab 
Location 

T1 T1_V1F 1 426534 5821908 Shelly sand. Ripples. 310709 046 

T1 T1_V1F 2 426535 5821909 Shelly sand. Ripples. 310709 047 

T1 T1_V1F 3 426540 5821913 Shelly sand. Ripples. Some gravel/pebbles, generally sub-
rounded. 310709 048  

T1 T1_V1F 4 426538 5821920 Shelly sand. Ripples. Some gravel/pebbles, generally sub-
rounded. Some cobble sized rock. Possible grab site. 310709 049 T1_G6 

T1 T1_V1F 5 426534 5821920 Shelly sand, occasional gravel. 310709 050 

T1 T1_V1F 6 426531 5821918 Shelly sand. Ripples. Some gravel/pebbles, generally sub-
rounded. 310709 051  

T1 T1_V1F 7 426530 5821918 Shelly sand. Ripples. Some gravel/pebbles, generally sub-
rounded. Possible grab site. 310709 052  

T1 T1_V1F 8 426533 5821920 Shelly sand, occasional gravel. 310709 053 

T2 T2_V1A 1 425976 5821875 Shelly sand, occasional gravel in bottom right of image. 02082009 003 T2_G6 

T2 T2_V1A 2 425977 5821875 Shelly sand. 02082009 004 

T2 T2_V1A 3 425982 5821861 Shelly sand, occasional gravel. 02082009 005 

T2 T2_V1A 4 425977 5821873 Shelly sand, occasional gravel. Poor visibility. 02082009 006 

T2 T2_V1A 5 425978 5821871 Shelly sand with occasional rounded gravel. Some large shells. 02082009 007 

T2 T2_V1B 1 426011 5821898 Shelly sand with some small gravel (low visibility). 02082009 009 T2_G5 

T2 T2_V1B 2 426008 5821900 Shelly sand with some small gravel (low visibility). 02082009 010 

T2 T2_V1B 3 426006 5821899 Shelly sand. 02082009 011 

T2 T2_V1B 4 426009 5821899 Shelly sand with some small gravel. Patchy. 02082009 012 

T2 T2_V1B 5 426011 5821902 Shelly sand with some small gravel. Patchy. 02082009 013 

T2 T2_V1B 6 426012 5821892 Shelly sand with some small gravel. Patchy. 02082009 014 
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Transect Video Log Still Easting Northing Seabed Description Photo_ID (JPEG) Proposed Grab 
Location 

T2 T2_V1C 1 426052 5821939 Shelly sand. Poor visibility. 02082009 016 

T2 T2_V1C 2 426050 5821937 Sand with some gravel. Poor visibility. 02082009 017 

T2 T2_V1C 3 426051 5821936 Shelly sand. Poor visibility. 02082009 018 

T2 T2_V1C 4 426052 5821941 Shelly sand, some gravel. Coarse fraction appears sub-angular. 
Poor visibility. 02082009 019  

T2 T2_V1C 5 426060 5821921 Shelly sand. Poor visibility. 02082009 020 

T2 T2_V1C 6 426064 5821930 Lots of sediment in the water column - very poor visibility. Some 
gravel observed in bottom right of image. 02082009 021  

T2 T2_V1C 7 426058 5821929 Sand and gravel. Some pebbles. Poor visibility. Possible grab 
site. 02082009 022 T2_G4 

T2 T2_V1C 8 426057 5821931 Very poor visibility - too much sediment in the water column, and 
camera not on the seabed. Possible grab site. 02082009 023 

T2 T2_V1D 1 426094 5821972 
Sand, gravel/pebbles/cobbles and occasional sand. Coarse 
fraction generally rounded. Some larger sub-angular flints 
observed. Possible grab site.

02082009 025 T2_G3 

T2 T2_V1D 2 426093 5821973 Shelly sand. 02082009 026 

T2 T2_V1D 3 426092 5821971 Shelly sand with occasional gravel. 02082009 027 

T2 T2_V1D 4 426091 5821973 Shelly sand with occasional gravel. 02082009 028 

T2 T2_V1D 5 426089 5821973 Shelly sand with occasional gravel. Sand ripples. 02082009 029 

T2 T2_V1D 6 426089 5821971 Shelly sand with occasional gravel. Sand ripples. 02082009 030 

T2 T2_V1E 1 426120 5822006 Shelly sand with occasional gravel. 02082009 032 

T2 T2_V1E 2 426120 5822005 Shelly sand with occasional gravel. Same position as still 1. 02082009 033 

T2 T2_V1E 3 426121 5822004 Shelly sand with occasional gravel.   02082009 034 

T2 T2_V1E 4 426121 5822005 Shelly sand with occasional gravel.   02082009 035 

T2 T2_V1E 5 426123 5822009 Sand and gravel. Some pebbles. Possible grab site. 02082009 036 
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Transect Video Log Still Easting Northing Seabed Description Photo_ID (JPEG) Proposed Grab 
Location 

T2 T2_V1E 6 426125 5822006 Shelly sand with occasional gravel. 02082009 037 

T2 T2_V1E 7 426124 5822011 Shelly sand with occasional gravel. 02082009 038 

T2 T2_V1E 8 426123 5822009 Sand and gravel. Some pebbles. Coarse fraction is rounded to 
sub-angular. Possible grab site. 02082009 039 T2_G2 

T2 T2_V1E 9 426123 5822009 Sand and gravel. Some pebbles. Coarse fraction is rounded to 
sub-angular. Possible grab site. Same position as still 8. 02082009 040 

T2 T2_V1E 10 426124 5822013 Shelly sand with occasional gravel. 02082009 041 

T2 T2_V1F 1 426183 5822048 Shelly sand. 02082009 043 

T2 T2_V1F 2 426183 5822047 Shelly sand with occasional gravel. Sand ripples. 02082009 044 

T2 T2_V1F 3 426178 5822053 Sand and gravel. Rounded to sub-angular. Possible grab site. 02082009 045 T2_G1 

T2 T2_V1F 4 426177 5822053 Sand and gravel/pebbles/cobble. Rounded to sub-angular. 
Possible grab site. 02082009 046  

T2 T2_V1F 5 426176 5822051 Shelly sand. 02082009 047 

T2 T2_V1F 6 426180 5822047 Shelly sand with occasional gravel. 02082009 048 

T2 T2_V1F 7 426183 5822054 Sand and gravel. Rounded to sub-angular. Possible grab site. 02082009 049  

T2 T2_V1F 8 426180 5822054 Shelly sand with occasional gravel. 02082009 050 

T3 T3_V1A 1 426717 5823982 
Predominantly sand. Some gravel - rounded to sub-rounded. 
Small dark rounded nodules - possibly rolled peat/organic matter?
Possible grab site.

03082009 003 

T3 T3_V1A 2 426719 5823984 Shelly sand. 03082009 004 

T3 T3_V1A 3 426719 5823983 Shelly sand. 03082009 005 

T3 T3_V1A 4 426717 5823982 Shelly sand. 03082009 006 

T3 T3_V1A 5 426721 5823991 Shelly sand. 03082009 007 

T3 T3_V1B 1 426767 5823990 Shelly sand and sand ripples. Some gravel. 03082009 009 
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Transect Video Log Still Easting Northing Seabed Description Photo_ID (JPEG) Proposed Grab 
Location 

T3 T3_V1B 2 426766 5823990 Camera off seabed. Shelly sand and sand ripples. Some gravel. 03082009 010 

T3 T3_V1B 3 426767 5823991 
Shelly sand and sand ripples. Some gravel on crests of sand 
ripples. At least three large cobbles (flint and ?red sand sheet) 
observed, partially buried by sand. Possible grab site.

03082009 011 

T3 T3_V1B 4 426766 5823991 
Predominantly sand. Some gravel - rounded to sub-rounded. 
Small dark rounded nodules - possibly rolled peat/organic matter?
Large cobbles red rock (possible sandstone?) Possible grab site.

03082009 012  

T3 T3_V1B 5 426764 5823990 Shelly sand and sand ripples. Some gravel on crests of sand 
ripples. One red cobble observed in top left of the image. 03082009 013  

T3 T3_V1B 6 426765 5823984 Shelly sand with sand ripples. Some gravel observed and thin 
sheet-like deposits of red sediment sheet. Possible grab site. 03082009 014 T3_G4 

T3 T3_V1C 1 426815 5823997 Shelly sand. 03082009 016 

T3 T3_V1C 2 426817 5823995 Shelly sand with some dark nodules - possible peat/organic 
matter. Sand ripples. 03082009 017  

T3 T3_V1C 3 426818 5823993 Shelly sand. 03082009 018 

T3 T3_V1C 4 426816 5823991 
Shelly sand with sand ripples. Some gravel observed and thin 
sheet-like deposits of red sediment/rock, some flint. Black nodules 
- possibly rolled peat/organic matter. Possible grab site.

03082009 019 T3_G3 

T3 T3_V1C 5 426816 5823988 Shelly sand and sand ripples. One obvious piece (pebble/cobble 
sized) red sediment/rock. 03082009 020  

T3 T3_V1D 1 426864 5823997 Predominantly shelly sand. Some gravel. Sand ripples. 03082009 023 T3_G2 

T3 T3_V1D 2 426867 5824000 Predominantly shelly sand. Some gravel. Sand ripples. 03082009 024 

T3 T3_V1D 3 426868 5823998 Shelly sand, sand ripples, some rolled peat/organic matter. 03082009 025 

T3 T3_V1D 4 426867 5824003 Shelly sand, some rounded gravel. 03082009 026 

T3 T3_V1D 5 426868 5824005 Shelly sand. 03082009 027 

T3 T3_V1E 1 426909 5824005 Sand, rolled peat/organic matter, some small gravel. Cobble sized 
red rock/sediment sheet in bottom centre of the image. 03082009 029  

T3 T3_V1E 2 426910 5824007 Predominantly shelly sand, some gravel, occasional pebble/cobble 
red rock/sediment sheet. Sand ripples. 03082009 030 T3_G1 

T3 T3_V1E 3 426906 5824003 Shelly sand. Some gravel and an unidentified pebble-size object 
(?shell or flint). 03082009 031  
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Transect Video Log Still Easting Northing Seabed Description Photo_ID (JPEG) Proposed Grab 
Location 

T3 T3_V1E 4 426906 5823999 Shelly sand. 03082009 032 

T3 T3_V1E 5 426909 5824000 Shelly sand with ripples and occasional rolled peat/organic matter. 03082009 033 

1) Coordinates provided are the transponder beacon position. 
2) Those samples labelled ‘possible grab sample’ were identified offshore as ideal locations for grabbing, these were not necessarily chosen as the grab sample location. 
3) Rows highlighted in grey are those locations selected for grab sample positions; T3_G5 based on planned T3_V1A position. 
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APPENDIX II CLAMSHELL GRAB LOCATIONS AND DESCRIPTIONS 

Transect Grab Easting Northing 
Sample

recovered 
(l)

Penetration 
(m) Sedimentary Description 

T1 T1_G1 426107 5821771 160 0.31 

10YR 6/4 Light yellowish brown gravelly sand. Sand is medium to coarse grained. 
Occasional sub-rounded to angular flint to 35mm diameter. Occasional quartz (sub-
rounded up to 35mm diameter), occasional quartzite up to 30mm diameter. One 
unidentified metamorphic rock, rounded 20mm diameter. One flint fossil sponge. 

T1 T1_G2 426207 5821804 180 0.38 

10YR 6/3 Pale brown sand. Sand is medium to coarse (predominantly coarse) grained. 
Occasional small flint rounded to angular, up to 60mm diameter. Occasional rounded to 
sub-rounded quartz up to 20mm diameter. Occasional FeO mudstone concretions up to 
15mm diameter. Frequent broken shell occasional whole mollusc including saddle 
oyster. 

T1 T1_G3 426298 5821836 200 0.4 

10YR 5/4 yellowish brown gravelly sand. Gravel is flint, rounded to angular up to 60mm 
diameter and 10YR 4/1 Dark grey silty occasionally clayey sand. Sand is fine to medium 
grained. Occasional flint up to 15mm diameter.  Note: there were two distinct sediment 
types recovered from this clamshell, from observations upon grab recovery these were 
stratified. The upper layer – gravelly sand had a few peat lumps on its surface. 2x40 litre 
samples were taken. 

T1 T1_G4 426393 5821869 250 0.5 

10 YR 6/3 Pale brown gravelly sand. Sand is fine medium and coarse grained. Gravel is 
predominantly flint, rounded to angular up to 80mm diameter. Includes occasional sub-
rounded to sub-angular quartz up to 42mm diameter. Occasional coal to 65mm diameter. 
One 50mm diameter angular quartzite. 

T1 T1_G5 426492 5821891 150 0.32
10YR 6/2 Light brownish grey gravelly sand. Sand is fine to medium grained. Occasional 
sub-rounded quartz and quartzite up to 40mm diameter. Occasional FeO concreted 
mudstone up to 50mm diameter. 

T1 T1_G5A 426493 5821898 160 0.35

10YR 4/2 Dark greyish brown sand. Sand is medium grained. Moderate broken shell. 
Gravel is predominantly flint, sub-rounded to sub-angular up to 100mm diameter. 5% 
Quartz, rounded to sub-rounded up to 30mm diameter. Occasional brown sandstone (up 
to 4mm diameter). Occasional FeO mudstone lumps up to 150mm diameter. 

T1 T1_G6 426537 5821915 190 0.4
10YR 4/3 Brown sand. Sand is fine to medium grained. Occasional quartz sub-rounded 
up to 30 mm diameter. Very occasional rose quartz. Occasional rounded to angular flint 
up to 70mm diameter. 

T1 T1_G7 426286 5821833 280 0.5

10YR 5/4 Yellowish brown gravelly sand. Flint up to 110mm diameter rounded to angular 
(predominantly angular). Occasional quartz and quartzite up to 43mm diameter. 
Occasional broken shell. 
2.5Y 4/1 Dark grey silty sand. Sand is fine to medium (predominantly) grained. 
Occasional sub-rounded flint up to 15mm diameter. Note: there were two distinct 



Seabed Prehistory: Site Evaluation Techniques (Area 240) Seabed Sampling 70752.02 

39

Transect Grab Easting Northing 
Sample

recovered 
(l)

Penetration 
(m) Sedimentary Description 

sediment types recovered from this clamshell, from observations upon grab recovery 
these were stratified. The gravelly sand overlies the silty sand.

T1 T1_G8 426299 5821840 230 0.45
10 YR4/2 Dark greyish brown gravelly sand. Mottled 5% black organic mud. Sand is 
medium to coarse (predominantly coarse). Gravel is flint to 100mm diameter. Occasional 
quartz and quartzite to 40mm diameter. 

T1 T1_G9 426530 5821916 100 0.25 10YR 5/3 Pale brown sand. Sand is medium to coarse grained. Frequent small, sub-
rounded to sub-angular up to 60mm diameter. Occasional quartz up to 22mm diameter. 

T1 T1_G10 426545 5821919 180 0.4 
10YR 5/3 Pale brown sand. Sand is fine, medium (predominantly) and coarse-grained. 
Frequent flint sub-rounded to angular up to 60mm diameter. Occasional rounded quartz 
up to 30mm diameter. 

T1 T1_G11 426517 5821911 270 0.5 

10YR 6/3 Pale brown sand. Sand is medium to coarse (predominantly) grained. Includes 
shell including Modiolus modiolus, Tellin/Venus type and echinoderm. Moderate flint 
rounded to sub-angular up to 45mm diameter.  Occasional rounded quartz to 25mm 
diameter. One sub-angular piece of shale, 55mm diameter. 

T1 T1_G12 426506 5821904 180 0.3 

10YR 5/3 Brown gravelly sand is fine, medium and coarse grained. Frequent small flint 
rounded to angular, up to 100 mm diameter. Occasional broken shell. Occasional sub-
rounded quartzite up to 55mm diameter. Occasional sub-rounded quartz up to 30mm 
diameter. One piece of shale with quartz vein. 

T1 T1_G13 426499 5821901 150 0.32 

10YR 4/2 Dark greyish brown gravelly sand. Sand is fine to medium grained and 
occasionally coarse. Gravel is flint, sub-rounded to angular, up to 140mm diameter. 
Gravel is 3% sub-rounded quartz up to 30mm diameter. One ?metamorphic rock ?shale 
with quartz veins. Occasional broken shell. Frequent FeO mudstone lumps. 

T1 T1_G14 426480 5821891 170 0.37 

2.5Y 5/1 Grey clayey silty sand. Occasional to moderate flint sub-rounded to sub-angular 
up to 45mm diameter. Occasional quartz, sub-rounded up to 25mm diameter. 
Occasional broken shell up to 2mm diameter. Note: this clamshell came up with beige 
sand and grey silty sand. This sample comprises the grey silty sand which may have 
been the underlying layer of the two.

T1 T1_G15 426468 5821890 160 0.35 

10YR 6/3 Pale brown sand. Sand is fine medium and coarse grained (predominantly 
coarse). Frequent broken shell to 2mm diameter. Moderate to frequent small flint to 
24mm diameter. One broken flint belemnite. Occasional sub-rounded quartz to 35mm 
diameter. 

T1 T1_G16 426459 5821886 170 0.35 10YR 5/4 Yellowish brown gravelly sand. Occasional to moderate broken shell. Sand is 
fine medium and coarse grained (predominantly coarse grained). 

T1 T1_G17 426451 5821884 180 0.35 

2.5Y 5/4 Light olive brown sand. Sand is fine medium and coarse grained (predominantly 
medium grained). Moderate broken shell up to 3mm diameter. Occasional small flint up 
to 55mm diameter. One banded ?metamorphic rock 35mm diameter. One rounded 
quartz pebble, 8mm diameter. One sub-angular piece of granite 15mm diameter. 

T1 T1_G18 426443 5821882 160 0.3 10 YR 6/3 Pale brown sand. Sand is fine medium and coarse (predominantly coarse) 
grained. Frequent small rounded to angular up to 55mm diameter flint. Moderate broken 
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Transect Grab Easting Northing 
Sample

recovered 
(l)

Penetration 
(m) Sedimentary Description 

shell up to 3mm diameter. 

T1 T1_G19 426377 5821869 200 0.4 

10 YR 6/4 Light yellowish brown sand. Sand is coarse. Frequent small rounded to 
angular flint up to 6mm diameter. Two quartz pebbles sub-angular and sub-rounded up 
to 30mm diameter. One rose quartz pebble 15mm diameter. Moderate to frequent up to 
2mm diameter broken shell. 

T1 T1_G20 426419 5821875 140 0.3 

140l sample. 0.30m penetration. 10 YR 6/3 Pale brown gravelly sand. Sand is fine, 
medium and coarse (predominantly coarse) grained. Frequent flint rounded to angular up 
to 10mm diameter. Occasional to moderate quartz sub-rounded to sub-angular up to 
25mm diameter. One conglomerate pebble 35mm diameter. 

T1 T1_G21 No navigation 180  
Pale brown gravelly sand. Gravel is predominantly flint to 180mm diameter. One piece of 
sub-angular granite 30mm diameter. Occasional quartz and quartzite, rounded to sub-
rounded to 40mm diameter. One small piece, 20x2mm rounded peat. 

T1 T1_G21A 426361 5821859 200 0.43

10 YR 6/3 Pale brown sand. Sand is medium to coarse (predominantly coarse) grained. 
Frequent small to medium up to 80mm diameter rounded to angular flint. Very 
occasional quartz up to 35mm diameter. Occasional ?limestone up to 45mm diameter. 
Two ?metamorphic pebbles. Moderate broken shell up to 3mm diameter. 

T1 T1_G22 426341 5821855 270 0.5
10YR 7/3 Very pale brown fine, medium and coarse (predominantly coarse) grained 
sand. Occasional small flint rounded to angular up to 90mm diameter. Occasional small 
broken molluscs. Occasional FeO mud concretions. 

T1 T1_G23 426321 5821851 200 0.4

2.5Y 4/1 Dark grey silty sand mottled light grey. Sand is coarse. 4% Black ?degraded 
organic stain mottling. Occasional small to medium rounded to angular flint to 75mm 
diameter. Occasional broken molluscs including Ostrea edulis. Occasional sub-rounded 
quartzite up to 70mm diameter. One rounded granite pebble 10mm diameter. One brown 
conglomerate 40x4mm. 

T1 T1_G24 426265 5821826 180 0.4 

2.5Y 4/2 Dark greyish brown silty clayey gravelly sand, streaked and blotched with 
darker ?organic material. Sand is fine, medium and coarse grained. Occasional broken 
molluscs. Occasional quartz, sub-rounded up to 25mm diameter. One sub-rounded  
granite pebble 28mm diameter. 

T1 T1_G25 426244 5821817 150 0.35
10YR 5/4 Yellowish brown gravelly sand. Gravel is predominantly flint, rounded to 
angular up to 100mm diameter. Occasional quartzite up to 25mm diameter. Occasional 
quartz up to 15mm diameter. 

T1 T1_G26 426227 5821811 160 0.35 
10YR 6/4 Dark yellowish brown gravelly sand. Sand is medium to coarse (predominantly 
medium) grained. Gravel is flint, rounded to angular up to 45mm diameter. Occasional 
broken molluscs. Gravel is 4% quartz. 

T1 T1_G27 426427 5821880 270 0.5
10YR 6/4 Dark yellowish brown gravelly sand. Sand is medium to coarse (predominantly 
coarse grained). Gravel is predominantly flint sub-rounded to sub-angular up to 40mm 
diameter. Occasional broken shell. Occasional sub-angular coal up to 30mm diameter. 

T1 T1_G28 426407 5821872 230 0.45 10YR 5/4 Yellowish brown gravelly sand. Sand is medium to coarse (predominantly 
coarse). Occasional broken shell. Gravel is predominantly flint, rounded to angular up to 
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Transect Grab Easting Northing 
Sample

recovered 
(l)

Penetration 
(m) Sedimentary Description 

120mm diameter. Occasional quartz up to 10mm diameter. Occasional mussel, whelk. 
Occasional FeO clay sheets. 

T2 T2_G1 426179 5822052   No sample. 
T2 T2_G1A 426179 5822052   No sample. 

T2 T2_G1B 426178 5822055 180 0.40

10YR 5/4 yellowish brown gravelly sand. Sand is fine, medium and coarse grained 
(predominantly coarse). Gravel is flint, rounded to angular up to 100mm diameter. 
Moderate broken shell to 4mm diameter. Occasional sub-rounded quartz to 5mm 
diameter. One quartzite pebble, subrounded 40mm diameter. 

T2 T2_G2 426122 5822007 280 0.52 

10YR 5/4 Yellowish brown sand. Sand is fine, medium and coarse (predominantly 
medium) grained. Frequent small flint, rounded to angular up to 65mm diameter. 
Moderate broken shell up to 2mm diameter. Occasional quartz, sub-rounded up to 15mm 
diameter. One small piece of 20x4mm rounded peat. One piece of sub-angular coal, 
10mm diameter. 

T2 T2_G3 426094 5821973 260 0.45 
10YR 7/3 Very pale brown sand. Sand is fine, medium and coarse grained. Moderate 
flint, rounded to angular, up to 3mm diameter. Frequent broken shell up to 4mm 
diameter. 

T2 T2_G4 426058 5821927 210 0.43 

10YR 5/4 Yellowish brown gravelly sand. Gravel is predominantly flint, rounded to 
angular up to 90mm diameter. One green sandstone pebble sub-rounded 25mm 
diameter. Occasional rounded quartz up to 45mm diameter. One beige metamorphic 
pebble with quartz vein, 25mm diameter. 

T2 T2_G5 426010 5821899 280 0.45 10YR 4/3 Brown slightly gravelly sand. Gravel is flint, rounded to angular up to 55mm 
diameter. Occasional broken shell. 

T2 T2_G6 425980 5821867 180 0.38 

10YR 5/4 Yellowish brown sand. Sand is fine, medium and coarse (predominantly 
coarse) grained. Frequent small flint, rounded to angular up to 10mm diameter.  
Occasional sub-rounded to rounded quartz up to 25mm diameter. Occasional broken 
shell to 3mm diameter. 

T3 T3_G1 426909 5824012 200 0.39 

10YR 4/1 Dark grey silty sand. Sand is fine to medium (predominantly medium) grained. 
Moderate broken shell up to 1mm diameter. Occasional flint, rounded to sub-angular, up 
to 95mm diameter. One grey ?granite, sub-angular, 80mm diameter. Occasional quartz, 
rounded to sub-rounded up to 25mm diameter. 

T3 T3_G2 426866 5823997 270 0.52 
10YR 6/4 Light yellowish brown sand. Sand is fine, medium and coarse grained 
(predominantly coarse). Moderate to frequent broken shell up to 3mm diameter. 
Occasional small flint rounded to angular up to 5mm diameter. 

T3 T3_G3 426816 5823994 270 0.45 
10YR 5/6 Yellowish brown sand. Sand is fine, medium and coarse (predominantly 
medium) grained. Occasional quartz rounded to sub-rounded up to 15mm diameter. 
Occasional broken shell. Occasional FeO sheets. 

T3 T3_G4 426763 5823988 220 0.42 
10YR 5/3 Brown gravelly sand. Sand is fine medium and coarse (predominantly fine and 
medium) grained. Gravel is flint rounded to angular up to 50mm diameter. Occasional 
quartz, sub-rounded to sub-angular up to 18mm diameter. Occasional broken shell. 
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Transect Grab Easting Northing 
Sample

recovered 
(l)

Penetration 
(m) Sedimentary Description 

T3 T3_G5 426715 5823986 200 0.40
2.5Y 5/2 Greyish brown gravelly sand. Sand is medium grained. Gravel is flint, rounded 
to angular up to 45mm diameter. Occasional FeO clay lump. Very occasional broken 
shell including Ostrea edulis. One sub-rounded sandstone pebble, 35mm diameter. 

1) Coordinates provided are the transponder beacon position. Due to problems with the beacon, positions for T1_G14 to T1_G19 and T2_G1 should be considered 
approximate. 

2) Rows highlighted in grey are those locations from which flint and bone were recovered. 
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APPENDIX III ARCHAEOLOGICAL FINDS - FLINT 

Dr Philip Harding 

Location Description 

T1_G5 

A very thin flake in mint condition and unstained. The point of percussion is located at the edge of the 
flake. It is possible that this flake was removed by natural processes, however the fact that there are 
apparent traces of platform preparation, that do not represent edge crushing, and other facets suggest 
that this is a product of debitage. 

T1_G5a 

From bulk sample no. 3. A heavily rolled flake with a glossy finish. It is naturally backed. The 
proximal end is missing, having been chipped by recent damage; however the presence of clear 
conchoidal rings on the ventral surface and similar well defined traces on the dorsal surface, indicating 
a previous removal, suggest that this flake is genuine. 

T1_G6 
This is a primary flake that is both patinated and stained. It is hard hammer struck. There is always 
potential for doubt with a flake of this type; however the striking platform is plain and the point of 
percussion is well positioned on the striking platform and not a glancing blow.  

T1_G7 A small patinated and rolled primary flake, open to some doubt. 

T1_G9 
Two flakes in this sample. One is principally cortical and not convincing. The other is clearly hard 
hammer struck and is part of a ‘compound’ removal, where a flake was removed with this one at the 
same time and the same blow. While not certain, it is possibly due to human workmanship. 

T1_G21a 
This is an elongated hard hammer struck flake. It is unstained and unpatinated. The argument that it is 
a genuine artefact relates to the presence of other flake scars, which suggest that it is product of 
deliberate, systematic debitage. 

T1_G22 

This is a mid section of a tertiary flake, with well defined conchoidal rings on the ventral surface. The 
dorsal surface also has a number of converging negative flake scars. It has a slightly dipping profile. 
These features, including the way in which it has broken, have been noted on hand axe thinning 
flakes, which makes this a very likely candidate. 

T1_G23 
This is a stained and patinated primary, hard hammer struck flake. The most convincing feature that 
indicates human production is the clear striking platform and well positioned point of percussion well 
back from the edge of the core. 

T1_G25 

There are four flakes in here. Of these the most convincing is one that is similar to that from sample 
T1_G22 (described above). This flake also lacks the proximal and distal ends, so valuable details of 
the technology are lost. However, the dorsal surface has a number of residual flake scars, which form 
a radial pattern. This flake is not as convincing as T1_G22, but is still a possibility. 

T2_G1b Bulk sample no. 17. Technically a flake, although open to some doubt. 

T2_G5 Small flake that may well be a product of gravel abrasion. 
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APPENDIX IV ARCHAEOLOGICAL FINDS - BONE 

Dr Jessica Grimm 

Grab
location Description 

T1_G5  Centrotarsal. Bovine/Cervid. Fossilised. 

T1_G5  Fossilised unidentifiable bone. 

T1_G5a  2x unidentifiable small bone fragments. Fossilised. 

T1_G8 Bulk sample no. 11. Unidentifiable small bone fragments. Recent. 

T1_G22  Vertebra. Fish. Salmonid? 

T1_G27 Bulk sample no. 4.  2x bone pieces. The internal structure is mammalian, possibly a 
terrestrial mammal. 

T3_G5  Vertebra. Aquatic mammal ?dolphin. Recent. 
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Figure 6Transect 2 photograph and beam trawl survey
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Figure 7Transect 2 clamshell grab samples
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Figure 8Transect 3 photograph and beam trawl survey
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Figure 9Transect 3 clamshell grab samples
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Plate 2: Recovery of the beam trawl net 

Plate 1: Deployment of the low-visibility camera 
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Plate 3: Deployment of the clamshell grab

Plates 3-5

Plate 4: T1_G22 flint (view 1) Plate 5: T1_G22 flint (view 2)
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Plates 6-9

Plate 7: T1_G25 flint (view 2)Plate 6: T1_G25 flint (view 1)

Plate 9: T1_G23 flint (view 2)Plate 8: T1_G23 flint (view 1)
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Plates 10-13

Plate 11: T1_G5 flint (view 2)Plate 10: T1_G5 flint (view 1)

Plate 13: T1_G5a flint (view 2)Plate 12: T1_G5a flint (view 1)
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Plates 14-17

Plate 15: T1_G21a flint (view 2)Plate 14: T1_G21a flint (view 1)

Plate 17: T1_G9 flintPlate 16: T1_G6 flint
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Plates 18-22

Plate 19: T1_G5 cervid/bovine centrotarsus (view 2)Plate 18: T1_G5 cervid/bovine centrotarsus (view 1)

Plate 21: T3_G5 marine mammal vertebra (view 2)Plate 20: T3_G5 marine mammal vertebra (view 1)

Plate 22: T1_G8 Porosphaera globularis
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