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Summary

Summary

This report follows the completion of a series of surveys,
funded by Cadw: Welsh Historic Monuments, which
were designed to record the archaeology situated within
the Welsh coastal zone. The project was driven by the
desire to allow proactive management of threats posed
by rising sea levels, and by the recognition of a range
of other threats posed by, for example, development,
natural erosion, and the maintenance and construction
of sea defences. The surveys recorded both the location,
type and importance of the archaeological resource,
and also the nature of the coast edge and levels of
erosion.

The report starts by defining coastal archaeology,
and notes minor differences between coastal and mari-
time archaeology in that the former is defined by
location, whereas the latter is defined by function.
Nonetheless there are large overlaps between the two,
and it is clearly recognised that the definition and
recognition of maritime landscapes are necessary for
the interpretation of coastal archaeology.

The main body of the report is divided into three
parts. The first, Background and Archaeological Method,
contains reports on the physical evidence, including
geology and sea level change. Other chapters provide
a description of the methods used to undertake the
coastal surveys, a review of environmental archaeology
and the uses of aerial photography within coastal survey.

The second part of the report concentrates upon,
initially, a chronological overview of the archaeology,
and then upon a number of themes. The chronological

summaries draw attention to the importance of certain
aspects of Welsh coastal archaeology, including the
existence of limestone caves with deposits of Palaeoli-
thic date, the dominance of coastal locations for
Mesolithic and Neolithic sites, and the greater spread
of sites inland in the Bronze Age. In the Iron Age the
development of coastal fortified sites is a dominant
theme, and marked use of coastal fortifications is also
apparent in the Roman period.

The thematic overviews consider the development
of reclamation of coastal lands from the sea, the
archaeology of shipwrecks, the development of fish
weirs and fish traps, and the archaeology of the Gwent
Levels. The latter area has produced considerable new
archaeological evidence within the last twenty years,
and indicates the enormous potential for the recovery
of archaeology from intertidal zones.

The final part of the volume concentrates upon
management issues, and contains a chapter on the
management of coastal archaeology, including identi-
fication of the principal organisations involved, and the
principal techniques to be used for mitigating impact
upon the resource. This is followed by a chapter which
discusses the potential of the resource under a number
of thematic headings, and the priorities for each.

A concluding chapter draws out those areas con-
sidered to be of particular importance, and notes the
need for both continued research and the development
of new techniques. The need to communicate findings
to a wider audience is recognised.

xii



Crynodeb

Mae’r adroddiad hwn yn dilyn cwblhau cyfres o aro-
lygon a noddwyd gan Cadw: Cofebion Hanesyddol
Cymru. Bwriad yr arolygon hyn oedd cofnodi archeoleg
ardaloedd arfordirol Cymru. Roedd y prosiect yn sei-
liedig ar yr awydd i ganiatáu rheolaeth ragweithiol dros
y bygythiadau a achosir gan lefelau’r môr yn codi a
chydnabod yr amrywiaeth o fygythiadau eraill a achosir,
er enghraifft, yn sgîl datblygiadau, erydu naturiol, a
chynnal ac adeiladu amddiffynfeydd môr. Roedd yr
arolygon yn cofnodi lleoliad, math a phwysigrwydd
yr adnodd archeolegol yn ogystal â natur yr arfordir
a’r lefelau erydu.

Egyr yr adroddiad trwy ddiffinio archeoleg arfordirol,
gan nodi mân wahaniaethau rhwng archeoleg arfordirol
a morol, gyda’r naill yn cael ei ddiffinio ar sail ei leoliad
a’r llall ar sail ei swyddogaeth. Er hynny, mae llawer
yn gyffredin i’r ddau ac fe gydnabyddir yn glir bod
rhaid diffinio a chydnabod tirweddau morol er mwyn
dehongli archeoleg arfordirol.

Rhennir y prif adroddiad yn dair rhan. Mae’r gyntaf,
Cefndir a Dull Archeolegol, yn cynnwys adroddiadau
o’r dystiolaeth ffisegol, gan gynnwys daeareg a newid
yn lefel y môr. Mae penodau eraill yn disgrifio’r dulliau
a ddefnyddiwyd i ymgymryd â’r arolygon arfordirol,
adolygiad o’r archeoleg amgylcheddol a defnydd ffoto-
graffiaeth o’r awyr mewn arolygon arfordirol.

Mae ail ran yr adroddiad yn dechrau trwy ga-
nolbwyntio ar olwg gronolegol dros archeoleg, ac yna
ar nifer o themâu. Mae’r crynodebau cronolegol yn
tynnu sylw at bwysigrwydd rhai agweddau o archeoleg

arfordirol Cymru, gan gynnwys bodolaeth ogofâu
calchfaen gyda gwaddodion o’r cyfnod Paleolithig,
amlygrwydd lleoliadau arfordirol o ran safleoedd
Mesolithig a Neolithig, a thaeniad ehangaf safleoedd
mewndirol yn Oes yr Efydd. Yn Oes yr Haearn, mae
datblygiad safleoedd caerog arfordirol yn thema amlwg
ac mae defnydd penodol o geiri arfordirol yn nodwedd
amlwg o gyfnod y Rhufeiniaid.

Mae’r wybodaeth thematig hon yn ystyried datbly-
giad tiroedd arfordirol a adfeddiannwyd o’r môr,
archeoleg llongddrylliadau, datblygiad coredau pysgod
a maglau pysgod ac archeoleg Gwastadeddau Gwent.
Mae’r Gwastadeddau hyn wedi darparu tystiolaeth
archeolegol newydd sylweddol yn ystod yr ugain mly-
nedd diwethaf, ac mae’n awgrymu potensial aruthrol
ar gyfer adfer archeoleg o ardaloedd rhyng-lanwol.

Mae rhan olaf yr adroddiad yn canolbwyntio ar
faterion sy’n ymwneud â rheoli, ac mae’n cynnwys
pennod ar reoli archeoleg arfordirol, gan gynnwys
enwi’r prif fudiadau perthnasol, a’r prif dechnegau i’w
defnyddio er mwyn lliniaru’r effaith ar yr adnodd.
Dilynir hyn gan bennod sy’n trafod potensial yr adnodd
dan nifer o benawdau thematig, gyda blaenoriaethau
ar gyfer pob un.
Yn y bennod glo, rhestrir yr ardaloedd hynny y
credir eu bod yn arbennig o bwysig, ac mae’n nodi’r
angen i barhau’r ymchwil a datblygu technegau
newydd. Cydnabyddir bod angen cyfleu’r casgliadau i
gynulleidfa ehangach.
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Figure 1.1 An example of a single find: an anchor stock from Porth
Felen, Criccieth, dating from the 1st century BC. (After Boon 1977)

Figure 1.2 Amlwch Port: the natural creek here would always have formed useful harbourage, but it was extended in the 19th century to
serve the copper industry of nearby Parys Mountain. (Photograph A Davidson, 1996)



1

Introduction
by Andrew Davidson

Introduction

1.1 General introduction

In Wales you are never far from the sea nor from its
influence. Over three-quarters of our boundary is
shaped by the Irish Sea, which washes a spectacular
variety of shores. Moulded and formed over a time-
period starting long before the arrival of humans, the
coast reached its present outline after the last glaciation
and the subsequent rise in sea levels. This study is
concerned with the archaeology that lies along the
present coast edge.

Since the first arrival of human beings in Wales in
the Palaeolithic period some 30,000 years ago, a
combination of human and natural agencies have
been establishing, accreting and eroding the physical

evidence of our own presence. This is the archaeological
record – a palimpsest, or a mutilated jigsaw puzzle of
unique evidence. The legacy is huge, and of incalculable
value, ranging from the ‘Red Lady’ of Paviland to the
defences of the Second World War. It is one which
needs careful management if it is not to be squandered.

Archaeological organisations in Wales carried out a
comprehensive assessment of the archaeology of the
coast between 1993 and 1998. This volume draws
together both the archaeological findings and manage-
ment recommendations in order to provide a
pan-Wales perspective on this and the results of other
current and completed projects.

1.2 The nature of coastal archaeology

Archaeology identifies, records and interprets the physi-
cal remains of former human activity. These consist of
a single find, such as the Greco-Roman anchor stock
found near Aberdaron (Fig 1.1), or complex sites, such
as the port at Amlwch (Fig 1.2), or the field system
and besanded village at Rhossili (Fig 1.3). Yet even the
smallest of finds or the most apparently insignificant
of sites is testament to a complex web of economic
and social relationships within the context of a broader
human society which was sustained by the land and
the sea. This is why archaeologists increasingly think
in terms of landscapes as a way of interpreting the
archaeological evidence. So Amlwch Port forms part
of a landscape with the adjacent town of Amlwch, and
with the copper mines on Parys Mountain, whilst the
field system at Rhossili is composed of medieval strip
fields that contributed to an economy based partly on
agriculture and partly on the products of the sea.
Similarly the pioneering studies of the Gwent Levels
have revealed patterns of land-claim and resource
usage in a coastal context over thousands of years
(see Chapter 11 and Fig. 11.2 below). A river boat dating

from the 13th century excavated here not only revealed
evidence of the boat’s construction and its cargo, but
also made it possible to interpret the demands which
the Anglo-Welsh wars placed on the iron trade (Red-
knap 1998; fig. 9.2 below). This example shows how
evidence can be studied both in a specific context and
in broader, macro, contexts.

Coastal archaeology is defined, primarily, by its
location within the coastal zone. It does not need to
have any other maritime link. It therefore differs slightly
from maritime archaeology, where a functional rela-
tionship is required, as in the following definition
which describes maritime archaeology as ‘the study of
the nature and the past behaviour of Man in his use
of those special environments associated with lakes,
rivers and seas’ (McGrail 1989, 10;). Maritime archae-
ology includes remains in open water, and these lie
outside the area we have defined as the coastal zone.

Until the 19th century, travel by sea or by river,
wherever possible, was much the quickest way of
covering long distances – not only from one place to
another within Wales but beyond as well. External
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influences and ideas had to come by sea to the British
Isles, as well as artefacts, and even seed and animals
must have arrived by boat some 6,000 years ago. Thus,
much of what now appears in the archaeological record
was originally sited to take advantage of the conflicting
ability of the sea to act as a political and physical
barrier, and, simultaneously, as a means of travel and
communication. Examples include Iron Age promon-
tory forts, and the castles of Edward I.

The archaeology of travel and trade is represented
in the ports, harbours, wharves and jetties which are
found in so many of the sheltered coves of the Welsh
coast. It is also visible in coastal settlements, artefacts

associated with maritime affairs, coastal navigation sites,
and in ships and boats.

The natural resources of the sea have always provided
their own attraction, particularly the abundant supply
of fish and shellfish for food. Archaeological remains
associated with harvesting these resources are plentiful.
Fishing villages and their harbours, fish traps and weirs,
oyster and mussel beds are much in evidence, but other
resources were also utilised, including salt and seaweed.
Tidal energy was used to drive corn mills.

The constant movement of the sea against the land
results in erosive and depositional forces that have
always provided threats and opportunities for a people

Figure 1.3 A medieval landscape where sea and agriculture each contributed to the local economy: the Vile field system, Rhossili, with part of
Rhossili Bay behind. (Photograph Crown copyright, RCAHMW, 1988)
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to whom land meant wealth and security. The physical
remains constructed to hold back the sea, and to convert
low-lying, sea-washed lands into prime agricultural
land, form a dominant theme in the archaeology of
the coast, from Roman times onwards. This idea
appealed to many an improving landlord, and none
more so, perhaps, than William Alexander Madocks,
industrialist and philanthropist, who enclosed some
4,000 acres at Traeth Mawr (Gwynedd) by the con-

struction of a mile long embankment across the mouth
of the estuary. Not content with that achievement,
Madocks was also responsible for the creation of the
port at Porthmadog and the town of Tremadog, and
made possible the building of the Ffestiniog Railway
to bring slates to the port. Not all improvers were so
ambitious, but reclamation schemes and sea defences
have left a wide range of archaeological evidence.

1.3 Archaeological preservation and erosion

A different aspect of coastal archaeology relies not so
much upon the nature of the archaeology as upon the
coastal environment and its effect upon archaeological
remains. Whereas erosive forces are detrimental to the
survival of archaeological sites, other properties of the
coast contribute to their continued existence, in par-
ticular the water-logged conditions of salt marshes and
intertidal zones, but also within the drier sand dune
environment.

The preservation of palaeoenvironmental evidence
can be excellent, particularly in buried peat deposits
and submerged forests within the intertidal zone, from
which can be gained knowledge of former vegetation,
climate changes and sea levels.

Sea inundation over formerly occupied areas is re-
sponsible for preserving archaeological evidence,
particularly organic remains. Timber structures, boats,
fish traps, even footprints of animals long extinct from
the shores of Wales, are preserved by the waterlogged
environment of the Gwent Levels, and although evi-
dence is as yet scarce, there is potential for similar

survivals around the remainder of the Welsh coast.
Sand dunes, caused by the relocation of wind-blown

deposits, are formidable in their ability to lay waste
agricultural land and to cover buildings and other
structures. Buried prehistoric settlements and medieval
villages and churches are known from all parts of Wales.
Once a site is covered, the preserving properties of
sand are generally good. Thus survival of masonry
structures is ensured, and the alkaline conditions are
also good for the preservation of human and animal
bone. Wooden structures and artefacts often survive as
outline discolouration in the sand, caused by staining
as they rot. Good environmental evidence can also be
obtained from sand deposits, snails, buried soils, and
buried turf-lines.

Cliff exposures formed by wind and sea erosion are
a good source of both archaeological and environmental
evidence. Buried soils lying immediately above the
glacial clays can contain prehistoric material, and ex-
posed peats frequently provide a good source for
environmental evidence.

1.4 Coastal landscapes

The coastal zone, as noted above, often by virtue of
its marginal nature, contains particularly fine examples
of multi-period relict landscapes, and, where there has
been lack of modern development, the diversity and
wealth of sites clustered around good landing places
can often surprise. A simple example is Porth Trecastell,
off the west coast of Anglesey (Figs 1.4; 1.5). The first
element of the name (Porth or port) suggests a ‘landing
place or harbour’ ( Jones and Roberts 1996, 133), and
indeed the sheltered sandy bay can make a good
temporary anchorage (Glazebrook 1970, 27). The sec-
ond element of the name is that of a medieval township,
but the ‘castell’ element also refers to an Iron Age
promontory fort on the south side of the bay. On the
north side of the bay lies the Neolithic burial chamber

of Barclodiad y Gawres, with its decorated stones
more typical of the Boyne valley than north Wales.
A short distance to the north is a Bronze Age round
cairn with a central cist. Mesolithic flints have been
found whilst walking the ploughed field adjacent to
the burial chamber. The English name for the bay
is ‘Cable Bay’, derived from the Atlantic telegraph
cable which formerly terminated here. A cave in the
rocks on the north side, ‘Ogof Arthur’ in Welsh, has
given rise to numerous local folk tales and smugglers’
tales. This dense cluster of sites exists around a con-
venient landing place, and their preservation reflects
the lack of modern development – similar examples
can be found all round the coast of Wales. The Iron
Age field system at St David’s Head, a major site of
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which the full potential was only realised as a result
of the coastal survey, will be referred to again in
the chronological overview. Similar potential exists
elsewhere, for example prehistoric field systems are
visible in the peat below the hillfort of Caer y Twr on

Holyhead mountain, Anglesey, both set within a land-
scape that contains a Roman signal station, late
prehistoric settlement, Mesolithic flints, a promontory
fort, a medieval chapel and well, a lighthouse built in
1809, and 20th-century military defensive and training

Figure 1.4

Map showing Porth
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archaeological sites

within the

immediate vicinity.

Figure 1.5
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(Photograph by

A Davidson, 2000)
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remains: immediately below the mountain lies the port
and harbour of Holyhead, with its Roman fort, fine
medieval church, and port facilities dating back to at
least Roman times.

Some areas, in particular coastal peninsulas and
islands, are so dominated by the sea, that the entire
region can be considered a coastal landscape. The Great
Orme, Conwy (see Chapter 2, Fig 2.4) is a spectacular
limestone headland, containing an enormous archaeo-
logical resource of national and international
importance. It forms the north-west end of the Creud-
dyn peninsula, and juts out majestically into the Irish
Sea, forming a dominant landmark for sailors. Caves
with Paleolithic remains containing the earliest evidence
for Homo sapiens in north Wales lie alongside the largest
known underground Bronze Age copper mines in
Britain. Relict settlements and field systems of prehis-
toric and medieval date are revealed by aerial
photography (Aris 1996). Much of the Great Orme lies
within a Country Park, and the archaeological resource
forms a major theme within the overall management
and interpretation of the park ( Jones and Davidson
2000).

Larger than the Great Orme is the Gower peninsula,
also, in part, Carboniferous Limestone. Gower also
contains a very high density of archaeological sites of
all periods, but of particular significance are the caves
in the southern limestone cliffs. The most notable is
Goat’s Hole, Paviland, which contained an Early upper
Palaeolithic burial of a young man buried some 28,000
years ago. The importance of this site, which has
produced more early upper Palaeolithic finds than any
other within Britain (some 5,000), is high even on a
European scale, and it has been argued that the cave
was, or became, a place of spiritual importance and,
perhaps, pilgrimage (Aldhouse-Green 2000, 227–246).
The presence of other caves, and of those some 40 Km
west across Carmarthen Bay by Tenby, makes this area
one of the most significant of all in Welsh archaeology.

Other multi-period landscapes have been preserved
by natural agencies, for example by being covered in
blown sand, or drowned by rising sea levels. The
importance of the latter is considerable, and the infor-
mation gained from the Severn Levels has, and will
continue to have, a profound influence upon our
interpretation of the archaeology of Wales and Britain
– this is no mean feat considering that the importance
of the resource has only been fully realised during the

last 20 years (see chapters 4 and 11 below).
Areas of windblown sand are common around Wales:

some have been partially investigated, but the full
archaeological potential of the majority of these areas,
which cover many hectares and are often well protected
as areas of ecological and high landscape value, has yet
to be realised.

On part of a large dune system at Newborough
(Anglesey), for example, finds of flints from the Me-
solithic and Neolithic periods, and flint and pottery
of the Beaker period, suggest potential for more exten-
sive remains (Lynch 1991, 116–18). Preserved within the
same dune system is the medieval llys (court) of Rhosyr,
a 13th-century Welsh royal court of hall and solar, with
perhaps a chapel and ancillary buildings alongside
( Johnstone 1999). The importance of the besanded
remains is raised by the presence of adjacent archaeo-
logical sites: at the northern end of the dune system
lies Llanddwyn, a tidal island, home of St Dwynwen,
Welsh patron saint of lovers, and an important place
of pilgrimage in the late Middle Ages, with ruins of a
late medieval church, an associated well and a priests
house. From a later period a lighthouse, light tower,
pilots cottages and slipway remain from when a pilot
station and lifeboat were operated.

The potential of besanded areas is clear from the
results of the excavations conducted at Stackpole War-
ren (Benson et al 1990), where sand incursions of three
phases, later Bronze Age, Iron Age and medieval, were
recognised. Beneath and within the sand were settle-
ment and ritual sites of Bronze Age date and an
extensive field system with related settlements of the
Iron Age and Romano-British period. The area has
been described as ‘of outstanding archaeological signi-
ficance and potential. The northern area contains the
most exensive area of prehistoric stratified archaeologi-
cal deposits, stretching over several hunderd metres,
known from any location in south-west Wales’ (Benson
et al 1990, 184).

Similar phases of sand incursions had been recog-
nised much earlier during pioneering work by Higgins
(1933), who drew attention to the wide variety of
archaeological remains at Merthyr Mawr (Mid Gla-
morgan), and at other besanded areas including Pemaen
and Pennard Burrows on Gower (West Glamorgan),
where important medieval remains include ringworks,
settlements and a church, whilst a Neolithic burial
chamber hints at the potential for prehistoric evidence.
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1.5 The nature of the threat

Identifying the resource and assessing its value are
necessary prerequisites for good management. It was
the recognition of this fact, allied to the increased threat
from rising sea levels and a related increase in coastal
erosion, which prompted the archaeological survey of
the Welsh coast, initiated in 1993 (see Chapter 3).

Coastal erosion has long been recognised as a prob-
lem for the survival of archaeological sites, and several
excavations have occurred as a direct result – for
example the Bishop’s Palace at Gogarth in 1955/6
(Hague 1956), the Beaker cairn and Mesolithic site at
Trwyn Du in Anglesey (Houlder 1957 and White 1978),
and Castell, Porth Trefadog in 1984 (Longley 1991).
But these were one-off responses to particular threats.
There was no systematic assessment of the nature of
the archaeological resource of the coast, nor of the
threat posed by coastal erosion. Nor was there any
assessment of other threats, known to include devel-
opment and tourism.

The destruction of archaeology by new development
was fully recognised as a serious threat following the
adoption of archaeological assessments and evaluations
in advance of development. For example, assessment
in advance of a new supermarket distribution centre
at Barland’s Farm, near Magor, led to the discovery
and subsequent excavation of a Romano-British boat
(McGrail and Roberts 1999). Other sites excavated in
advance of development include the Roman site at
Cold Knap, Barry (Evans et al 1985), and the prehistoric
settlement and early Christian burial site at Atlantic
Trading Estate, Glamorgan (Price 1987).

The attraction of the coast for leisure and tourism
has resulted in the existence of a dynamic tension
between the preservation of natural beauty spots which
form a major part of the attraction, and the develop-
ment of coastal resorts, with resulting increases in visitor
pressure. Particularly vulnerable are large tracts of sand
dunes, which often contain well-preserved archaeo-
logical sites. An early investigation was carried out by
Higgins (1933) at Merthyr Mawr, Glamorgan, who
noted the effects of violent storms in 1893 and 1897,
which revealed a number of original land surfaces, and
which ‘led to the systematic searching of the sand hills
by various persons, some of whom picked up numerous
early implements, and some of whom discovered and
dug into early burial mounds’. A combination of
natural and human erosion led to excavations at the
buried church and village of Rhossili in 1980/81
(Davidson et al 1987).

Management of coastal defences by local and na-
tional authorities has recently been regularised (see
Chapter 11, this volume, and MAFF 1995) by the
division of the coastline into coastal cells, and the
production of Shoreline Management Plans (SMPs)
for each cell. Whilst the main purpose of an SMP is
strategic planning for coastal defence, one of the ob-
jectives is to list all relevant constraints, including
archaeology, so that they can be taken into account
during the decision-making process. An important part
of the pan-Wales coastal archaeology survey was there-
fore to ensure that the results were made available for
inclusion in the relevant Shoreline Management Plan.

1.6 Arrangement and contents of the report

This report has been arranged in three main sections.
The first contains a definition of the coast, followed
by a discussion of methods used to study the archae-
ological remains. This latter includes environmental
archaeology, aerial photography and a description of
the assessment method developed for the coastal survey.

The second section is devoted to an overview of the
archaeological evidence, first in chronological sequence,
and then through a number of different themes which
amplify the chronological survey. The themes chosen
are those which were either highlighted in the surveys
as being areas of particular topical relevance, or which
have subsequently been seen as themes which would

benefit from a wider discussion. Not all subjects have
been included; a number were thought to have had
sufficient coverage in recent studies, for example light-
houses (Hague 1994), although an area which has seen
many recent publications, the Gwent Levels, has been
included as an introduction for those not familiar with
recent developments. Other subjects, however, were
not considered to be at a sufficiently advanced state
of knowledge to allow a meaningful discussion, and
these are highlighted in the final section of this report.

The third section contains a discussion of manage-
ment issues and case studies, followed by a list of
priorities for future work.
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Figure 2.2 The Menai Strait looking east, over the Stephenson and Telford bridges. (Crown copyright, RCAHMW, 1989)
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Description of the coast
by Nigel Jones

Description of the coast

This chapter examines the nature of the Welsh coastline, the forces that have created its present condition and the likely
effect of future changes. This is followed by a summary description of the Welsh coast and its regional characteristics.

2.1 Evolution of the coast

The present day coastline of Wales has evolved largely
in response to changes in sea level and the effects of
successive glaciations and interglacial episodes. The
following section summarises the changes, concentrat-
ing on the period since the last glaciation (the geological
period known as the Holocene). A more detailed
analysis of general sea-level changes, with particular
reference to the English coastline, has been produced
by Long and Roberts (1997).

2.1.1 Sea-level changes
During the last (Ipswichian) interglacial period
(c 105,000 BP to 70,000 BP) sea levels were higher
than at present, leading to the formation of what are
now raised beaches at various points along the coast,
as for example along south Gower. This was followed
by a substantial fall in sea levels during the last (Deven-
sian) glaciation. From the end of the last glaciation
(c 10000 BP) to the early Neolithic (c 5700 BP) sea
levels rose steadily in Britain (Tooley 1974), as the
water locked up in ice sheets was gradually released
(glacio-eustasy). This resulted in a rise in sea level from
about 130m below Ordnance Datum during the glacial
maximum (c 18,000 BP) to 25m below Ordnance
Datum during the early Mesolithic (c 6500 BC). These
trends are depicted in Figure 2.1, which is based solely
on submarine contours. Since the Neolithic period, sea
levels are thought to have fluctuated within 5m of
present day levels (Tooley 1974), against a generally
rising trend. However, the local effects were often
complicated, not least as a result of glacio-isostasy, as
land that was covered by the ice sheets was released
from the massive downward pressure, resulting in
gradual uplift.

The general trend has been for low-lying coastal
margins to become submerged, as evidenced by the
submerged peat beds along areas of the coast in south,

west and north Wales, notably in the Severn Estuary,
Carmarthen Bay, Cardigan Bay and at Llandudno. In
some instances, these peat beds are associated with
submerged tree remains. The peat beds were formed
at times of reduced marine influence, in many Pem-
brokeshire sites this may have been linked to the
formation of sand and shingle spits or barriers across
the estuaries but in the Severn Estuary there is no
evidence for the former existence of barriers. In some
cases fresh-water lagoons formed behind the barriers,
and peat formation would begin but then become
submerged as the sea levels rose faster than the develop-
ment of the barriers. Some barriers have survived, as
at Laugharne and Pendine (Carmarthenshire), leading
to the development of the line of modern dunes (Page
1998).

The overall rise in sea level is further illustrated by
the Menai Strait (Fig 2.2), which was formed by the
submergence of two adjoining glacial channels, that
may have remained marshy inlets until at least the
Neolithic period. During the Roman invasion of Angle-
sey, Tacitus records that the crossing was achieved
without the need for boats by using auxiliaries who
had experience of shallow waters, suggesting that at
that time the depth was less than the present average
of approximately 6m (Mattingly and Handford 1970,
69; Smith 1995, 18).

The effect of successive marine transgressions on the
area around the mouth of the River Clwyd has been
examined by Manley (Manley 1981; Manley 1989), based
largely on the results of borehole data and evidence
from the work of Tooley, who had identified ten
transgressions between c 7320 BC and the 12th century
AD in south-west Lancashire (Tooley 1978). It is
thought that during the Mesolithic period major trans-
gressions inundated the low-lying area between Rhyl
and Prestatyn, but that areas of elevated boulder clay
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remained above sea level and were occupied as the
most seaward habitable land. This may account for the
distribution of shell beds and Mesolithic finds reported
around Rhyl. It is also suggested that between the
major transgressions the low-lying areas may have been
settled before again being inundated. It is clear from
the evidence, however, that vast tracks of coastal plains
were lost to the sea during the Mesolithic period.

The submergence of low-lying coastal margins may
explain the absence of early Mesolithic sites from
many areas of the Welsh coast. In north Wales, for
example, the western coast of the Llyn peninsula was
not submerged due to its elevation and so Mesolithic
sites survive (Smith 1995, 18), whereas along the re-
mainder of the coast to Point of Ayr, which is generally
low-lying, submergence has had a significant effect and
sites of this period are absent from the coast, with the
exception of beach finds, notably around Rhyl. Meso-
lithic flint working floors are also abundant on the
cliff-tops of west Wales.

It is conceivable that the post-glacial submergence
may also have led to the legends of Llys Helig and
Cantre’r Gwaelod, which relate to lost lands and cities
off the north and west Wales coast (North 1957).

2.1.2 Erosion and aggradation
Changes in sea level are not the only factors which
have influenced the formation of the present coastline.
Marine erosion has also had a considerable impact in
certain areas, eroding cliffs and removing drift cover.
There are numerous archaeological sites which are
testimony to the erosive action of the sea. The Iron

Age promontory fort at Porth y Rhaw (Pembrokeshire),
for example, is actively being eroded, while the light-
house at Point of Ayr (Flintshire), which when
constructed in the late-18th century lay amongst the
dunes, now lies stranded on the foreshore 70m beyond
the high water mark.

The movement of sand, particularly along areas of
the west coast, has also led to significant changes,
principally the development of coastal dune systems.
For example, in south-west Wales the dunes around
Stackpole Warren began to form around 3500 years
ago, advancing across a land plateau some 35m high
(Benson et al 1990). Further east, the extensive dunes
at Pendine are currently creating low-lying land by the
advance of wind-blown sand around the high water
mark (Murphy and Allen 1997, 6). A famous example
of sand movement comes from Anglesey, where in AD
1322 the remains of the princely palace at Rhosyr are
said to have been buried by a great sand storm (Fig 2.3,
Carr 1982, 24, GAT 1997). Besandment has also been
responsible for the abandonment of settlements at
Rhossili (Davidson et al. 1984), Penmaen, Pennard and
Kenfig (Groom 1971, 39), and St Ishmail, Carmarthen
Bay, during the 13th and 14th centuries.

2.1.3 Effect of reclamation
During the historic period the outline and form of the
coast has been significantly altered in certain areas as
a result of coastal land reclamation. Typically, this has
involved the enclosure and drainage of salt marshes
and shallow coastal margins. Substantial Roman recla-
mation along the Gwent Levels has been postulated,

Figure 2.3
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and during the medieval period small-scale piecemeal
reclamation continued, although it was during the 17th
and 18th centuries that the most dramatic changes
occurred.

2.1.4 Future changes
Long-term sea-level change is a function of both global
changes in sea level, estimated to be rising by 1.5–2mm
a year, and local change in land levels due to isostasy.
Absolute sea levels in this area are estimated to be
rising by up to 2mm a year (Barne et al. 1996, 37) and
projected levels suggest a rise of perhaps 0.7m during
the 21st century (Long and Roberts 1997, 37–8). How-
ever, it is not only the changes in absolute sea level
which need to be considered, but also how the overall
tidal range (between high and low water) may be
affected. The Planning Guidance (Wales) (Technical
Advice Note (Wales) 14, Coastal Planning Welsh Office
1988) lists areas at greatest risk from flooding, which
includes estuaries and coastal lowlands, and places the
management of these areas into a management frame-
work. The potential effects of a rise in sea levels was
amply illustrated in 1990 when the sea defences were
breached along the north Wales coast at Towyn, leading
to extensive flooding. Although this particular event
was due to high tides coinciding with a storm surge

(Barne et al. 1996, 37), it clearly illustrates the potential
results of a general rise in sea levels, which would make
such events more likely.

2.1.5 Human responses to coastal evolution
The various natural processes which continually reshape
the coastline have inevitably conflicted with human
occupation and exploitation of the coastal margin.
Whether the threat to the human environment is a
result of erosion or potential inundation, the response
has largely been the same, namely the construction of
artificial barriers along the coast edge. These are either
designed to protect the land edge directly in the form
of embankments, walls, boulder or rock dumps, or to
protect and stabilise the foreshore by the construction
of groynes. These built coast edges have considerably
altered the character of the coastline in many areas and
recent years have seen a significant increase in the
length and strength of coastal defences. The resulting
changes in the patterns of erosion and sedimentation
have not always been well predicted and have on
occasion led to problems further along the coast.

The predicted future rise in sea levels can only lead
to further conflict between man and the environment
and may result in significant changes in approach to
coastal management (see Chapter 12).

2.2 The nature of the Welsh coast

Overall, the survey has recorded 1502km of coastline
covering the entire mainland as well as the island of
Anglesey, although excluding other, smaller, islands.
It has resulted in the identification of 1406 coastal
units, divided by coast edge types as defined below
(section 3.4.1). This evidence is summarised in Table
2.1 below.

The results clearly demonstrate that the various forms

of built coastline are by far the most common, ac-
counting for 34.1% of the coast. This may seem a
surprising statistic when one considers the usual per-
ception of the Welsh coast as one composed
predominantly of cliffs and beaches. However, particu-
larly in more recent years, extensive works have been
undertaken to construct sea defences in certain areas,
which together with other built structures such as
reclamation embankments, ports, industrial structures
and dumps, has had a profound effect on the nature
of the coastline. A rocky coastline, largely composed
of cliffs, still accounts for more than a quarter of the
coast, while sandy beaches and dunes account for just
over a tenth.

2.2.1 Regional characteristics
Although as a whole the coast of Wales is extremely
diverse, the survey has highlighted certain regional
characteristics which define seven broad areas, based
on a division of the coast into ‘hard’ edges, composed
of either rock or built coastline, and ‘soft’ edges,
composed of either drift or alluvial/marine mud.

Table 2.1: Summary of coast edge types

Type
Length
(km) %

Coastal protection and sea defence
(includes field and property walls)

511 34.1

Mainly rock 412 27.4

Rock with drift cover 181 12.0

Rock to tide line with drift cover 12 0.8

Drift, boulder clay 107 7.2

Drift, sand/blown sand 164 10.9

Alluvial/marine mud 60 4.0

Shingle bank 14 0.9

Other 41 2.7

Total 1502 100
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North Wales
The majority of the mainland coast from the English
border westwards to Llyn is composed of various built
coast edges, and is either north or north-west facing,
so that only limited areas are affected by the main
wave action from the prevailing south-westerly winds.
The survey included the Dee Estuary, where the coast
edge predominantly consists of substantial embank-
ments constructed for land reclamation (see Chapter 8,
Fig 8.3, 8.4), with extensive estuarine mud flats exposed
at low water and significant industrial development
along the land edge. From the mouth of the estuary
at Point of Ayr to Prestatyn the coast edge largely

consists of high dunes with a wide sandy foreshore.
From east of Prestatyn as far as the Little Orme, it is
mainly of recently constructed or strengthened coastal
defences, consisting of either sea walls or boulder
dumps, generally with a wide, sandy foreshore. The
Great and Little Ormes at Llandudno are part of a
Carboniferous Limestone range, which has resulted in
the creation of impressive sea cliffs up to 120m high
(Fig 2.4) with an alluvial isthmus connecting the two
headlands.

To the west of the Great Orme sea defences, par-
ticularly in relation to the settlements at Penmaenmawr
and Llanfairfechan, protect significant lengths of coast,

Figure 2.4
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and several small areas have been reclaimed. The sur-
viving natural coast edge consists mainly of low cliffs
of glacial sediment which are vulnerable to erosion,
as at Dinas Dinlle, but with rocky headlands such as
Penmaen Mawr and Penmaen Bach, and various allu-
vial deposits. Along the Menai Strait the coast is
composed of either rock or built structures.

Anglesey
The coastline of Anglesey is composed of a variety of
different landscapes. Much of the coast is rocky and
indented with intermittent sandy bays. Along the
Menai Strait a significant proportion of the coast edge
is built, consisting of low-lying drift covered rock with
stone field or property walls along the edge. To the
north-east of Beaumaris the coastline consists of
exposed, eroding glacial clays and large expanses of
sandy foreshore. The western coast is largely composed
of drift overlying Pre-Cambrian rocks, with large dune
systems at Aberffraw and Newborough. The construc-
tion of the Stanley Embankment and other roads across
to Holy Island has reduced the channel to a meandering
estuary and here the low craggy coastline gives way to
estuarine mud. Holy Island itself has a largely rocky
coast, the cliffs increasing in height to the north and
culminating in the folded Pre-Cambrian rocks of the
North and South Stacks (Fig 2.5). Holyhead, dominated
by the mountain, was used as a port as early as Roman
times, although the ferry port and railway now form
the barrier between the town and sea, protected by the
long curving breakwater. The east side of Anglesey

contains areas of limestone cliffs, many of them for-
merly quarried, which break away and fall into the sea
in large stacks.

Llyn Peninsula
The defining characteristic of Llyn is the rocky cliffs
and small coves. The southern headland has cliffs up
to approximately 40m high, the height decreasing in
either direction with the cliffs generally capped by drift
cover. The bedrock is mainly hard schist and gneiss
which is resistant to erosion despite exposure to the
prevailing winds. Along the northern coast towards
Nefyn, the cliffs are largely drift overlying Pre-
Cambrian rocks, or with small rocky headlands inter-
spersed with glacial drift coastline. Along the southern
coast cliffs again predominate as far east as Pwllheli,
with the exception of the long alluvial bay of Porth
Neigwl (Fig 2.6).

Cardigan Bay
The coast of Cardigan Bay consists largely of a soft
coastal edge, composed of either glacial drift or sand,
with a generally wide sandy foreshore. The tidal estu-
aries of Traeth Bach, the Mawddach and the Dyfi
extend inland for some distance with expanses of
alluvial mud exposed at low water (Fig 2.7). At the
northern end, from Pwllheli to Porthmadog, the coast
is south- and south-east facing, composed largely of
drift and sand, with small rocky outcrops and some
sea defences around the settlements. From Porthmadog
southwards the landscape changes, with a generally

Figure 2.6

An eroding bay –

Porth Neigwl,

Gwynedd.

(Photograph by

George Smith, GAT,

1999)
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wide coastal plain as far as the Mawddach Estuary.
Wide sandy beaches dominate, often with extensive
coastal dunes. A sandy spit projects north across the
Mawddach Estuary at Fairbourne, and to the south
the coast changes as the hills drop sharply to the coast;
it is composed of drift and rock with drift cover, some
built protection around Tywyn, and thereafter dunes
as far as Aberdyfi. The coast of the Dyfi Estuary is
largely built embankments and walls.

To the south of the Dyfi Estuary the coast is initially

composed of a wide sandy foreshore backed by dunes
around Borth and Ynyslas. This changes to a broad,
wave-cut platform in front of rocky cliffs with drift
cover extending beyond Aberystwyth, with its built
defences, eventually giving way to a coast edge of
boulder clay with shingle or pebble beaches as far as
New Quay.

West Wales
The west Wales coast from New Quay to the St David’s

Figure 2.7 The mouth of the Mawddach, Gwynedd, one of several deep estuaries along the west coast of Wales.
(Photograph Crown copyright, RCAHMW, 1990)
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peninsula consists largely of rock cliffs, occasionally
with a thick drift capping. Numerous coves, small
valleys and wider bays break up the coastline and the
foreshore varies between wave-cut platform,
shingle/pebble, or boulder (Fig 2.8). The cliffs, com-
posed mostly of igneous rocks of the Ordovician,
though with Cambrian sedimentary rocks on the south
of the peninsula, tend to increase in height to the west,
attaining heights of approximately 100m. St Bride’s
Bay is characterised by a less rugged coastline with
small sandy coves and long sandy beaches, such as
Newgale and Broad Haven. The headlands between
St Bride’s Bay and Milford Haven see a return to
rugged igneous sea cliffs and exposed beaches.

Milford Haven presents a classic example of a ria,

or drowned river valley, and forms one of the world’s
great natural harbours. On the northern side, which is
largely Old Red Sandstone, high cliffs are interspersed
with sandy coves as far east as the town of Milford
Haven (Fig 2.9), beyond which the cliffs decrease in
height and the built coast edge dominates. Narrow
inlets, or pills, can penetrate inland from the coast for
several kilometres. On the southern side the mouth of
the Haven is again characterised by high cliffs, although
the more varied geology is reflected in the rapidly
changing character of the coast, with a built coast edge
around Pembroke.

To the south of Milford Haven the coast around
Linney Head and St Govan’s Head is dominated by
vertical, formidable cliffs of Carboniferous Limestone,

Figure 2.8

Lydstep Bay,

St David’s.

(Photograph by

Cambria

Archaeology, 1996)

Figure 2.9

Milford Haven, with

possible torpedo

launching pads in

the foreground, and

Pembroke power

station in the

background.

(Photograph by

Cambria

Archaeology, 1996)
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the cliff-tops forming a plateau capped by deposits of
loess. These are home to a number of caves with
evidence of occupation during Palaeolithic times
(see below Section 6.1). East of St Govan’s the high
cliffs are broken by sheltered sandy coves and wide
sandy beaches as far as Tenby. From Tenby to Pendine
the coast is sheltered from the prevailing winds,

with low cliffs fronted by an almost continuous sandy
beach.

South Wales
The south Wales coast from Pendine to Penarth dis-
plays considerable variation. Extensive areas of blown
sand deposits form the coast edge between Pendine

Figure 2.10

The Gower

Peninsula, with

Burry Holms centre

right, and Worms

Head in the

distance.

(Photograph by

GGAT, 1996)

Figure 2.11 A view of the Severn Levels at Magor Pill; the sinuous hedgelines mark reens created from natural channels, while elsewhere
there is a wholly artificial rectilinear drainage system. (Photograph by GGAT, 1996)
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and Ginst Point, and at Laugharne Burrows, Pembrey
Burrows and Twyn Burrows. The Taf and Tywi Es-
tuaries are both characterised by glacial drift deposits,
together with built coast edges and alluvial deposits.
Around Llanelli the coast edge is entirely built.

The northern side of the Gower peninsula has
extensive areas of salt marsh between Loughor and
Whiteford Point, giving way to a series of Carbonife-
rous Limestone rocky headlands and sandy bays which
extend south to Worms Head and along the west and
southern coast as far as Mumbles Head (Fig 2.10).
There are excellent examples of raised beaches and
platforms around the Gower coast, and within the
limestone cliffs are caves with deposits of great archae-
ological importance, including Paviland Cave, the
richest early upper Palaeolithic site in the British Isles
(Aldhouse-Green 2000, 18–19; below Section 6.1).
Swansea Bay is largely protected by built coastal
defences, often with broad sandy beaches, and along

the eastern side there is an extensive dune system at
Kenfig, as far as Sker Point. From this point the coast
faces generally south-west and then south as far as
Penarth Head, typically with rocky cliffs and small
sandy bays.

Severn Estuary
From Penarth to the English border at Chepstow the
coast edge fronts an extensive alluvial plain, known as
the Gwent Levels, which extends for several kilometres
from the modern shoreline, representing an important
historic landscape that is the result of successive recla-
mation since the Roman period (Figs 2.11; 11.2). The
intertidal zone is composed of peats and silty clay
deposits of considerable archaeological and environ-
mental potential (see Chapters 4 and 11 below). A small
proportion of the coast edge is made up of built
structures comprising docks, harbours and industrial
waterfronts.
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Quarry visible
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The archaeological survey of the Welsh coast
by Andrew Davidson and Nigel Jones

The archaeological survey of the Welsh coast

This chapter examines the nature of the archaeological survey of the Welsh coast undertaken between 1993 and 1998,
and contains a description and critique of the methodology used.

3.1 Introduction

This report owes its existence to the completion of the
archaeological survey of the Welsh coast in 1998, and
the recognition that the results of that survey should
be communicated in an interpretated form, combined
with an examination of the current state of knowledge
of coastal archaeology in Wales.

The aims of the project were threefold:
• to assess the nature and extent of the

archaeology situated along the coastal edge
• to assess the nature of threats and rate of

erosion of the coast and of archaeological sites
• to recommend appropriate management

strategies.
The survey was carried out by the four Welsh Archaeo-
logical Trusts between 1993 and 1998, and was funded
by Cadw: Welsh Historic Monuments (Fig 3.2).

3.2 Survey methodology

The techniques associated with archaeological assess-
ment were used to locate and describe the archaeological
resource of the coast. These included an initial desktop
analysis that drew heavily from the regional Sites and
Monuments Records held by the four Welsh Archae-
ological Trusts and the National Monuments Record
maintained by the Royal Commission on Ancient and
Historic Monuments for Wales for the base informa-
tion (see Appendix 1 for addresses of these
organisations). Other primary sources included the 1st
and 2nd edition 25′′ Ordnance Survey County Series,
earlier maps such as Lewis Morris’s plans of 1748
(Budenburg 1987), and county tithe maps. A full search
of the area record offices and other archive repositories
for archive maps was not carried out, although where
possible sea charts were checked. Aerial photographs
were examined at a number of locations, including the
Welsh Office, National Monuments Record, Country-
side Council for Wales and Local Authority offices.

It was necessary before starting to decide upon a
definition of the coastal edge to be assessed. After some
trial work, a strip 150m wide was found to provide the
best results, ensuring that all coast-related archaeology
was included, unless a meaningful area was limited by
modern development, as in the case of housing estates
or major roads. The intertidal areas were examined

where possible, but the logistical problems were such
that these areas were not systematically walked, as it
proved impossible to limit the field walking times to
coincide with those of low tide, and many areas were
too dangerous to examine. Estuaries were examined up
to the first historic bridging point. Islands were not
included in the survey apart from the major inhabited
ones of Anglesey and Holy Island. Areas of former
coastline, which lost their coastal status following
reclamation works, were not examined, and the ma-
ritime environment below low water was not included.

The entire coastal edge was examined by field walk-
ing, undertaken by one or two persons, depending
upon the terrain. Where there were cliffs it was usual
for one to walk at the foot and the other at the top.
However, for large areas, such as much of north-east
Wales, it was possible for one person to operate alone.
The usual method was to take a 1:10,000 scale map,
which had been marked with all the sites noted from
the desk-top study, and to mark on any new sites
located during field walking. All sites were described,
and photographs were taken of the more important
locations. Each site was allocated to a category of
importance ranging through A (national), B (regional),
C (local) D (other) and E (undetermined). Any threats,
active or potential, were noted, and a management
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recommendation was assigned where relevant. Recom-
mendation options included observation, recording,
measured survey and excavation.

In addition to recording the archaeology, details of
the nature of the foreshore, the coastal edge, and the
land edge were recorded according to pre-defined ca-
tegories (see below). The extent of active erosion was
noted, both for each length of coast and as it applied
to each archaeological site.

On completion of the fieldwork all the information
was entered into a database. The results were then
output in the form of a report which contained general
introductions to the archaeology and history of the area,
a summary analysis of the findings of the survey, and a
full list of coastal units and archaeological sites. Rec-
ommendations for further work were made. Thirteen
reports were compiled, covering the entire Welsh coast.

The results of the surveys form a comprehensive
summary of known archaeology and threats, and
thereby fulfill the aims of the project. However, it must
also be recognised that the results do not list all archae-
ological remains present within the coastal zone. Many
sites cannot be recognised from non-intrusive assess-
ment techniques alone, and therefore there is
considerable potential for the existence of buried ar-
chaeological sites that can only be recognised by further
field evaluation. The intertidal zone has not been
examined in detail, and there is therefore potential for
the discovery of more sites within this area. Neither do
the reports consider archaeological remains below low
water mark. However, these omissions are largely dealt
with by the identification of areas of high archaeological
potential, where it is recognised that further work is
necessary in order to further the aims of the assessment.

3.3 Defining the coast

The simplest definition of the coast is the point where
the land meets the sea. However, this cannot be
considered a fixed line due to the constantly changing
tides and the longer-term effects of sea-level change,
erosion and sedimentation. In areas of erosion and
submergence, archaeological sites formerly on dry land
may now be located either in the intertidal zone, beyond
the low water mark, or have been destroyed. Conver-
sely, aggrading coasts, and more particularly those
subject to land reclamation, may contain sites originally
located close to the coast edge which now lie a signi-
ficant distance inland.

Any study of the archaeological resource along the

coast must therefore consider both past and future
changes as well as current forces affecting the study
area. In order to achieve this it is more appropriate to
consider the idea of a coastal zone (Gubbay 1991) which
may be taken to incorporate a wider area than the
present coast edge. The definition of such a zone would
be dependent on the purposes for which the study was
intended, and might be subject to a variety of con-
siderations (Champion and O’Regan 1997, 23). For the
purposes of the present study the parameters were
defined as the intertidal zone (ie between low and high
water at normal tides) and an area extending approxi-
mately 150m inland from the high water mark.

3.4 Classification and recording of the coast

The diversity of the coastline, and of the various natural
and human forces affecting it, made it difficult to
devise a classification scheme which would be univer-
sally applicable, but at the same time easy to implement.
Although a wide variety of schemes have been used to
record the coastline of Britain, they have generally been
devised for a specific purpose where the archaeology
has seldom been a consideration. For example, a scheme
devised for coastal defence classify the coast according
to type, exposure to waves and the nature of the
sediment, while another divides the coast according to
current evolutionary processes as either eroding, stable
or aggrading (Champion and O’Regan 1997, 23).

Two coastal surveys had previously been undertaken
along the Welsh coast. The Welsh Office General Level

Coastal Survey was developed from a study originally
undertaken by the National Rivers Authority of the
coastal defences that were their responsibility. The
scope of the survey was later expanded by the Welsh
Office to include the entire shoreline, dividing the
coast into individual units based on the type of coastal
protection or natural coast edge. A survey of the coastal
archaeology of Carmarthen Bay, undertaken by the
Royal Commission on Ancient and Historical Monu-
ments in Wales in partnership with the Dyfed
Archaeological Trust (Gale 1995), characterised the
coast according to the nature of the coastal margin
and foreshore. The coastal margin was identified ac-
cording to one of the following categories: built, cliff,
dunes, flood defence, foreshore defence, marsh, pasture,
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rail embankment, rising ground, salt marsh, un-
defended. Five categories were identified for the
foreshore: mud, mud/sand, sand/mud, boulder, rock.

The approach adopted for the present study was
developed by Gwynedd Archaeological Trust during
its initial study of Aberdaron Bay to the Great Orme
(Smith 1995), with subsequent minor additions and
amendments to take into account different situations
encountered along the remainder of the Welsh coast.
The scheme included elements drawn from both pre-
vious studies and was based on a division of the coast
into adjoining segments, or Coastal Units, identified
as having individual physical characteristics, with each
Unit recorded on a separate record form. The types of
coast and erosion were described in textual descriptions
but to facilitate analysis were also recorded in coded
categories. The division of the coast in this manner
produced a series of Units broadly compatible with the
Welsh Office survey, with a correlation being produced
between the two. For the coastline of south-east Wales
the Welsh Office units were used throughout.

The coast was thus recorded as a linear landscape
composed of three elements: the coast edge, describing
the actual interface between the land and tidal zones
(equivalent to the Carmarthen Bay survey’s coastal
margin); the land edge, describing the land use of the
land immediately adjoining the coast edge; and the
foreshore, describing the intertidal area. The figures for
the length of the coast have generally been derived
from measurements taken from either Ordnance Survey
1:10,000 maps, or from the figures published in the
Welsh Office General Level Coastal Survey, and include
some, but not all, tidal inlets and rivers as far as their
upper tidal limit.

3.4.1 Coast edge type
The first four categories (see below) were designed to
differentiate between the various built forms of coast
edge. Not all built coast edges were designed specifically
for coastal protection, particularly in the case of dumps
of industrial waste, and the fifth category was therefore
included to take this into account. Apart from built
coast edges the main distinction is between ‘hard’ and
‘soft’ coastlines. Hard coastlines consist of rock, usually
in the form of cliffs, and with or without drift cover.
Soft coastlines are formed by glacial drift, sand, or
shingle/pebble storm beaches. The nature of the coast
edge has a clear implication for the likely effect of
erosion on the coastline and coastal archaeology.

Coast edge type was divided into thirteen categories:
1 Man-made wall

2 Man-made bank
3 Man-made mixed rubble dump
4 Man-made boulder dump
5 Man-made other
6 Mainly rock
7 Rock with drift cover
8 Rock to tide line with drift cover
9 Drift, boulder clay

10 Drift, sand/blown sand
11 Alluvial/marine mud
12 Other
13 Shingle bank

(note: those categories termed ‘man-made’ are referred
to as ‘built’ categories within the text of this report)

3.4.2 Land edge type
This relates to land use rather than physical type, and
the categories are ordered in terms of the extent of
human interference. Built structures can be any kind
of building, road, railway, or even field wall, which
forms a hard landscape along the land edge. It is usually
possible to differentiate by eye between improved pas-
ture, which is occasionally ploughed and reseeded, and
unimproved or rough pasture. Evidence of former
cultivation, such as lynchets, headlands, clearance
cairns, in fields which are now pasture, indicates that
very few if any fields along the coast edge have not
been improved and cultivated at some period in the
past. However, for the purposes of the present classi-
fication, improved pasture was taken to be that which
may have been ploughed or otherwise managed within
the recent past, whereas rough pasture was taken to
constitute land which either appears to be unimproved,
or which had been abandoned in the past and returned
to an essentially unimproved state.

Land edge type consists of six main categories:
1 Man-made structures

1a Military
2 Arable
3 Improved pasture
4 Scrub/heath/rough pasture
5 Coppice/woodland
6 Other

3.4.3 Foreshore type
The nature of the foreshore gives some clue as to the
state of erosion, eg a mud foreshore shows a lack of
erosion. It also shows the effect of post-glacial rising
sea levels: a steep, rocky coast will change little as sea
level rises, while a shallow foreshore changes consider-
ably, and, lacking erosion, is likely to preserve organic
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remains such as peat beds or tree stumps. A marshy
foreshore may be the result of submergence or of
transition from open water to dry land by silting and
organic growth.

Foreshore type divides into eight categories:
1 Rock
2 Boulder
3 Shingle
4 Sand
5 Mud
6 Marsh
7 Mixed
8 Other

3.4.4 Erosion Classification
In addition to recording the physical nature of the
coast, the survey categorised the degree to which each
coast segment was affected by erosion. This depended
on a visual assessment of the condition of the coast
edge at the time of the visit rather than strict quanti-
fication, which would have required a measurement
over a long period and fell outside the scope of the
study. The type of erosion identified during the survey
is necessarily restricted to the immediate, short-term
effects, which are on a quite different scale from the
longer-term geological erosion or aggradation of the
coast controlled by wind direction, currents, geology,
and changes in sea level and climate.

The survey looked for immediately evident signs of

erosion such as soil exposures, slumps, the presence
and type of covering vegetation and the condition of
land edge field boundaries. For example, field boun-
daries may provide the best markers for erosion by
comparing existing features with those recorded on
historical maps. Where vegetation cover extends to the
land edge, evidence of undercutting of roots would
suggest slight erosion, whereas more dramatic recent
events such as tree falls would be classified as medium
erosion.

Erosion along the coast edge is not restricted to that
caused by wave action. The effects of visitors and
trampling by animals tend to be more intense along
the coastal margin than inland, as are the effects of
wind and rain. The coast is also an attractive area for
development, whether for tourism, communications,
housing or amenity.

Erosion Class is divided into five categories:
1 Stable: no erosion; aggrading or man-made pro-

tection
2 Slight: some soil exposure but with good vegeta-

tion cover
3 Medium: widespread soil exposure, intermittent

slumping
4 Major: general soil exposure, frequent slumping,

little vegetation
5 Severe: widespread slumping, no vegetation. 

Note: see Chapter 12 for a summary of the results of
the survey

3.5 The nature and reliability of the survey data

A large quantity of data was acquired during the course
of the coastal survey, concerning both archaeological
remains and the nature of the coastline. The archive
data, consisting of the field notes and photographs, are
held by each relevant Archaeological Trust. On com-
pletion of a survey, the field data were transcribed into
a series of tables in a database management system,
from which a paper report was compiled, and circulated

to organisations with an involvement in coastal man-
agement. The archaeological content was then
incorporated into each relevant Sites and Monuments
Record. For the production of this summary report,
the digital tables of archaeological and coast unit data
have been combined to obtain coverage of all of the
Welsh coast from single tables. The output of the
project therefore consists of the following:

Table 3.1: Assessment project reports and archive

Nature of data Medium Location

Desktop data (details of sites discovered and
the sources consulted)

Paper record Regional Archaeological Trust

Field data (field notes, annotated maps,
photographs)

Paper and photographic record Regional Archaeological Trust

Digital data for each survey Digital record Regional Archaeological Trust, NMR, Cadw

SMR data for each survey (archaeological
element only)

Digital, paper and map record Regional Sites and Monuments Records

Report for each survey Digital and paper record Relevant organisations, including NMR and Local
Authorities

Combined digital data Digital record All regional Sites and Monuments Records
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Any discussion of the use and potential of the data
gathered during the coastal survey has to recognise the
nature and limitations of the raw data. This applies to
the use of the data to satisfy the aims of the original
project, and their use with other projects. Two aspects
are discussed here: sample size and the reliability of
the data.

It would not have been possible, nor desirable, to
include every archaeological feature within the survey
area. The definition of features to be included was not
discussed within the individual survey reports, but by
assumption could be defined as the entire archaeological
resource relevant to the aims of the study. Two points
arise from this: one is that certain features or sites were
deliberately excluded from the study (i.e. those con-
sidered not relevant), and the other is that the
limitations of the methodology will not have allowed
the discovery of all sites which exist and which would
have warranted inclusion.

Concerning the first point, most structures pre-
dating 1750 were included, but this does not necessarily
include all field boundaries. As the age of the monu-
ments becomes more recent, so the inclusion sample
becomes less and less. The latest structures recorded are
usually those associated with the Second World War.

The limits of the methodology relate to the sources
used during the desktop study, and the use of field
walking as the only field method employed. In the
case of the former, more comprehensive use of archive
records would result in the discovery of more sites, but
this would be best approached thematically if an effi-
cient return on time were expected. For example, a
study designed to obtain details of all shipwrecks would
use different sources from one designed to record all
fish weirs. Concerning the limitations of field walking,
the method would only discover sites visible at the
actual time of walking. A number of factors such as

vegetation cover, or the incoming tide would result in
sites not being visible during field walking. In addition
there are many sites not visible as surface remains which
can only be discovered by more intrusive methods of
investigation.

Both limitations can be largely overcome by recog-
nising the gaps in the data, and establishing thematic
or area surveys to supplement the existing data. Such
projects are already being undertaken, and recommen-
dations are included below for other related projects.

The other aspect of reliability concerns the occurence
of errors during data collection, processing and tran-
scribing. The primary areas where these can occur are
listed below:

Table 3.2: Potential errors associated with data collection

Desktop phase Incorrect interpretation of source
material

Failure to recognise the evidence

Errors during transcription
(locational or interpretive)

Fieldwork phase Failure to recognise the site
Incorrect interpretation of site
type or chronology

Errors during transcription
(locational or interpretive)

Processing and report phase Transcription errors

It is very difficult to impose checks upon the metho-
dology to ascertain the level of errors that have occurred
during the survey. Certainly a number of sites had
been given incorrect grid references, which became
immediately apparent when the data was plotted.
However, it is unlikely that significant errors will have
been made which would affect any summary conclu-
sions and overall recommendations. If the data is to
be used for other purposes, such as an analysis of site
types, then the limitations of the data must be borne
in mind.
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Environmental archaeology
by Nigel Nayling

Environmental archaeology

This section reviews the use of environmental archaeological techniques on sites within the coastal zone in Wales, with
particular stress on instances that have added to our understanding of either coastal change or human exploitation of
the coastal zone. The evidence is ordered chronologically whilst highlighting the various contexts from which such
environmental evidence has been recovered.

4.1 Introduction

The coastal zone is, by definition, a dynamic environ-
ment subject to forces of change on varying time scales.
The interaction of these forces, in later periods com-
bining with human efforts to halt or moderate coastal
change, has created the present-day coast of Wales, a
coast in some instances very different from that of
earlier periods of human occupation. (Note: for a map
of sites mentioned in the text see Fig 4.1).

Observations of coastal change in Wales have a
lengthy history, particularly regarding one of its most
dramatic manifestations, that of ‘submerged forests’.
In his Itinerary, Giraldus Cambrensis refers to a storm
in AD 1171–2 that, at Newgale in St Bride’s Bay,
Pembrokeshire, ‘laid bare . . . the surface of the earth,
which had been covered for many ages, and discovered
the trunks of trees cut off, standing in the very sea
itself ’. In a description of Oystermouth, Swansea Bay,
Isaac Hamon wrote in 1697: ‘The sea hath encroached
upon a great part of the low grounds of this parish,
as appears by the roots of trees, and whole trees that
lyes in the sands and other tokens . . .’ (Gabb 1986,
23). Such early observations encouraged biblical inter-
pretations, or local myths of drowned landscapes with
a Lyonesse flavour, but with the growth of geological
studies in the 19th century provided a generalised term
for the description of coastal peat exposures associated
with Holocene deposits (Fig 4.2). These exposures also
acted as foci for the use of plant macrofossil studies
to characterise the complex stratigraphic sequences

observed (eg Reid 1913) and the development of pollen
studies in the first half of the 20th century, with seminal
works by Godwin and others. The chronological res-
olution of many of these studies is relatively poor, a
deficiency which could be addressed through future
programmes of dating, and such studies were often
concentrated on issues of sea-level and vegetational
change with little reference to human activity. More
recently, work has been more closely related to archae-
ological issues, particularly in south-west Wales (Lewis
1992) and the Welsh coast of the Severn Estuary (Bell
et al 2000, Bell 2001), and has employed radiocarbon
dating. The range of techniques employed has broad-
ened to include the identification of diatoms,
foraminifera, beetles and mollusca to characterise the
environments associated with alluvium, and attempts
to apply dendrochronology to both built wooden
structures and ‘submerged forests’. The potential of
these and other techniques is explored in greater detail
in a subsequent section (see Chapter 13). Caseldine
provides a wider history of the development of environ-
mental archaeology in Wales (1990) and Bell (1997)
gives a complementary review of environmental archae-
ology in the coastal zone of England, and an assessment
of the progress made in the Severn Estuary over the
last decade (Bell 2001). Thematic sections within this
volume expand the descriptions of many of the sites
mentioned, particularly those located in the Severn
Estuary.

4.2 Pleistocene

Those parts of the coast defined by cliff lines not only
expose complexes of hard geology but also drift geology
in the form of outcrops of boulder clays, sands, tills

and gravels; evidence of multiple glaciations at the
margins of former ice accumulations. Rarely will such
deposits contain coherent archaeological remains,
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although occasional stray finds such as the Levallois
blades recovered from the Welsh coast of the Severn
Estuary have been encountered in fluvioglacial gravels
(Green 1989a), and faunal remains have been recovered
from Pleistocene head exposed in the intertidal area at
Goldcliff (Bell and Neumann 1997).

Less ephemeral evidence for late glacial human col-
onisation does however survive in the protected
contexts of caves, many of which are now located in
eroding limestone cliffs such as those of the Gower
and Pembrokeshire coasts. It should be stressed that
much of the evidence from these sites relates to periods
when the contemporary coast lay at a considerable

distance. Frequently, pollen evidence has provided a
broad context for faunal assemblages from coastal caves,
which combined with absolute dating, provides a
framework for climatic and vegetational change asso-
ciated with Palaeolithic occupation (Caseldine 1990,
fig 15). Evidence for relatively high sea levels during
the Ipswichian interglacial period occurs in marine
beds containing molluscan assemblages, such as
Bacon Hole and Minchin Hole, Gower. These sup-
plement geomorphological observations of raised
beaches in Carboniferous Limestone cliff lines such as
those of the Pembrokeshire and south Gower coast
(North 1955).

4.3 Mesolithic

The association of Mesolithic sites with peat horizons
(eg Goldcliff, Bell et al 2000; Porth Ruffydd, Kelly
1982) has encouraged a multi-disciplinary approach
(Lewis 1992) and focused attention on the tree-ring
dating potential of early ‘submerged forests’ (Heyworth
1978). These sites often have associated faunal assemb-
lages, frequently containing fragmented deer bone.
Isolated finds of skeletons, particularly of auroch
(eg Borth, Taylor 1973, 1984) cannot usually be directly
linked to human activity. At Lydstep, however, the
skeleton of a pig dated to the fourth millennium BC
was associated with two microliths. These finds are
the most durable and readily identified indicators
of the resources available to Mesolithic populations in
the coastal zone (Lewis 1992). The exploitation of
specifically coastal resources is most evocatively dis-
played in the Mesolithic footprints of both adults and
children observed in intertidal exposures at Uskmouth,
Goldcliff and Magor in the Severn Estuary (Fig 4.3,
Aldhouse-Green et al 1993). The palaeobotanical evi-
dence at Uskmouth (Caseldine 1993) indicates the local
presence of salt marsh and possible nearby reed swamp.
Oak and other arboreal pollen are interpreted as evi-
dence for the presence of mixed deciduous woodland
on dry land. Foram studies (Culver and Lundquist
1993) point to an immediate environment of intertidal
sandy mudflat with open contact with fully marine
conditions.

The vegetational succession at Uskmouth is in close
agreement with investigations at Goldcliff (Smith and
Morgan 1989), comprising an open environment of salt
marsh and mudflats being colonised firstly by reed
swamp followed by carr woodland with mixed wood-
land on dry land, followed by a return to marine
conditions with some survival of carr. The potential of

intertidal sites for integrated environmental and archae-
ological investigations is exemplified by recent work at
the Mesolithic occupation site at Goldcliff (Bell et al
2000). The site was essentially on dry land, on the edge
of Goldcliff Island, although estuarine conditions were
not far away and the site was subsequently inundated.

Figure 4.3 Human footprints from the Mesolithic period, preserved
in the intertidal surface at Uskmouth. (Photograph by GGAT, 1986)
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Soil micromorphological studies indicated the nature
of the soil that had developed and the taphonomic
processes operating at the site, ie disturbance, probably
by trampling, biological activity, probably of short
duration, and the effects of increasing site wetness and
marine inundation. Charcoal studies gave some indi-
cation of the local woodland and a few charred seeds
reflected the local environmental conditions. The large
mammals identified were red deer, wild pig, wolf, roe
deer and otter with, for example, the red deer fully
utilised at the site but the main meat-bearing parts of
other species, for example the pig, taken away. Fish
remains from the site were of fish from estuarine or
coastal waters and, given the context from which they
came and the fact that many were burnt, it seems likely
that they represented food remains. Synthesis of the
environmental and archaeological evidence contributes
to our understanding of the resources available and the
prehistoric hunter-gatherer systems in operation, the
latter perhaps more flexible than once thought. This
has led to interpretation of the site as a transitory
encampment of short-term duration, with occupation
in the winter or early spring.

Ongoing multi-proxy research in the Severn Estuary
is investigating submerged forests dating to the Me-
solithic and transition into the Neolithic. The most
extensive exposures are found between Redwick and
Goldcliff where charcoal horizons may reflect human
adaptation of these wooded environments (Bell 2001,
74–5), whilst other areas such as Caldicot Pill and the
Bedwin Sands await detailed examination.

Hazelnuts from an early Mesolithic site found

beneath tufa deposits at c 3.0m OD during the con-
struction of the Bryn Newydd housing estate, Prestatyn,
in the 1920s–30s (Clark 1938, 1939) have recently been
radiocarbon dated to the ninth millennium BP (David
1990). A large deposit of cockle shells was also recorded
from the site, hinting at the potential of the area for
environmental work. This has been further demon-
strated by an integrated programme of excavation and
environmental analysis of shell middens of Mesolithic
and Neolithic date at Nant Hall Road, around 400m
to the north-east. Middens occur around the wet-
land/dry land interface. Tufas and peat were present,
providing an opportunity for study of pollen, plant
macrofossils, marine and non-marine mollusca, and
faunal remains. Two of the middens dominated by
mussel shells lay either directly on glacial drift or a
palaeosol of peaty, sandy clay, and have been dated to
the Mesolithic in the sixth millennium BP. Associated
red deer bone (but also other large taxa, possibly auroch
or elk) indicated some hunting and processing for meat
and possibly hides and sinew. Further inland at Melyd
Avenue, Prestatyn, environmental evidence from peat
dated to the tenth millennium BP pointed to salt marsh
or coastal vegetation nearby.

Bone assemblages and possible shell midden deposits
have also been recovered from coastal cave sites, eg
Potter’s Cave, Caldey, but often intrusion of later
material has obscured the true nature of these deposits.

Coastal exposures of tufa (eg Cwm Nash, Evans et
al 1978) are specialised contexts where molluscan evi-
dence is well preserved and may occasionally also
contain artefactual material.

4.4 Neolithic

Limited environmental evidence has come from the
examination of deposits associated with megalithic
tombs. Pollen from a deposit of cut peat turves at
Barclodiad y Gawres, Anglesey, was interpreted as
evidence for woodland with some open habitats (Ca-
seldine 1990, 44; Godwin 1956). Pollen and plant
macrofossils from a peat bog to the north-west of the
composite tomb at Trefignath, Ynys Gybi, indicated
the presence of ‘climax woodland’ and oak and alder
carr adjacent to the bog prior to construction of the
monument. Deposits in the bog seen as contemporary
with the tomb did not contain pollen (possibly reflect-
ing a period of temporary drying out), although
charcoal and carbon spheroids were interpreted as
evidence for an Elm Decline horizon. Later bog deposits
point to landscape clearance with the replacement of

forest by grassland and arable. Soil pollen records from
beneath the monument suggest grassland and arable
land dominated the immediate vicinity. In addition to
cereal-type pollen, grains of the Celtic bean (Vicia faba)
were also identified (Greig 1987).

In addition to the Mesolithic features described
above, excavations at Nant Hall Road, Prestatyn, un-
covered peat and intercalated marine deposits at the
dry land/wetland interface associated with cockle shell
middens of early Neolithic date. Charred cereal grains
were recovered from a layer above one of the middens.
Associated bone of domestic cow and sheep or goat
gave evidence for butchery, indicated by breakage for
marrow-fat extraction compatible with domestic
occupation. Non-marine mollusca suggest a wooded
environment, which is also supported by the pollen
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record. The pollen record from an environmental pit
demonstrates a local wetland succession through from
salt marsh to reed swamp to alder carr, with mixed
deciduous woodland on the dry land. There is some
evidence for minor disturbance of the woodland con-
temporary with the middens. Plant macrofossil
evidence supported the pollen evidence (Britnell et al
forthcoming).

Palaeoenvironmental studies of Neolithic peats and
alluvium have rarely encountered direct archaeological
associations. Pollen analysis of peat exposed on the
coast at Goldcliff, on the northern shore of the Severn
Estuary, identified an Elm Decline followed by dis-
turbance and the development of grassland attributed
to pastoralism, then a phase characterised by cereal-type
pollen and then a period of forest regeneration (Smith
and Morgan 1989). More recent studies of pollen, beetle
remains and stratigraphy overlying the Mesolithic site
at Goldcliff demonstrate the changing local environ-
mental conditions, namely the establishment of raised
bog, and could indicate differential land use on the
two sides of the island or the filtering effects of local
vegetation (Caseldine 2000, 208–244).

Auroch skeletons dating to the Neolithic have also
been encountered on the foreshore of the Severn Es-
tuary (eg Rumney and Uskmouth). Pollen analysis of
deeply buried deposits at Vurlong Reen and Barland’s
Farm on the Gwent Levels has highlighted declines in
lime and oak in the fifth millennium BP, along with
the presence of open habitat plant species interpreted
as indications of anthropogenic activity (Walker et al
1998).

Some of the ‘submerged forests’ on the Welsh coast,
an example of which is shown in Fig 4.4, have been
dated by radiocarbon to the Neolithic but despite
limited dendrochronological work (Heyworth 1978)
have not been dated absolutely, in contrast to those off
the north Somerset coast at Stolford, and the Glouces-
tershire coast of the Severn Estuary (Hillam et al 1990).
A recent, short, pilot study by the writer in the intertidal
zone at Borth highlights the potential of applying fully-
developed dendrochronological techniques with one
sample dating to 4184–3981 BC. Wood peat horizons
to the east of Goldcliff Island, radiocarbon dated to
this period, are the subject of ongoing dendrochrono-
logical and plant-macrofossil research.

Figure 4.4 A submerged forest: peats and tree stumps at Trearddur Bay, Anglesey. (Photograph by A Davidson, 1990)
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4.5 Bronze Age

Intertidal discoveries of stray finds have long been
loosely associated with peat exposures, and multidisci-
plinary studies of Holocene sequences, disturbed by
the development of ports in the late-19th century (eg
Swansea, Barry, Port Talbot), elicited early evidence
for coastal change and the formation of coastal wet-
lands. Susequently, these exposures were the focus of
academic attention during the development of pollen
studies. More recently, palaeoenvironmental work has
provided an environmental context for Bronze Age
archaeological sites exposed on the foreshore.

Sites of Bronze Age activity in the Severn Estuary at
Rumney Great Wharf, Cold Harbour and Chapel
Tump (including ‘roundhouse’ type structures) and
Redwick (rectangular buildings) are generally located
on raised bog surfaces, with artefactual material often
associated with peaty clays directly overlying the bog
surface. At Goldcliff, boat planks reused as a trackway
across a palaeochannel were dendrochronologically dated
to some time after 1017 BC (Bell and Neumann 1998,
Bell et al 2000). A human skull found embedded within
Neolithic peats has recently been dated to 3095 +/– 40
BP (OxA–7744) suggesting Bronze Age ritual activity.
Wooden structures have also been located in association

with narrow sinuous channels draining this bog or more
substantial relict tributaries of the Severn. Since work
on a number of these sites is ongoing, their full envi-
ronmental potential has yet to be realised. However,
the small amount of bone and very limited artifactual
material in and around the buildings militates against
more than very limited human occupation of these
structures. At Caldicot, multi-disciplinary study of pa-
laeochannel sequences covering the whole of this period
has enabled reconstruction of environmental change on
the valley floor and the dry land hinterland (Nayling
and Caseldine 1997). Examination of deeply buried
peats on the Caldicot Level reinforce the picture of the
development of a ‘cultural landscape’ in the middle to
late Bronze Age (Walker et al 1998).

The multi-period landscape project at Stackpole
Warren identified carbonised hazelnut from two post-
holes (probably Beaker date), and wood charcoal of
alder hazel, hawthorn type, ash, blackthorn and oak
from an early Bronze Age roundhouse, along with
cereal grains (six-rowed barley and possibly some wheat
and weed seeds). Prehistoric levels contained limpets,
mussels, winkles and dog whelks in small numbers
(Benson et al 1990).

4.6 Iron Age

In the Severn Estuary, Iron Age structures appear to
be concentrated on the foreshore at Goldcliff. Pollen,
plant macrofossil, diatom and beetle investigations of
the associated deposits demonstrate the environmental
conditions prior to, during and after their construction
(Bell et al 2000). Pollen and stratigraphic studies, in
particular, demonstrate the spatial variation of the
vegetation communities in the area, emphasising the
range of localised habitats available for exploitation.
Many of the rectangular buildings are associated with
wood peats rich in alder and birch, whilst further east
a concentration of trackways is linked with reed swamp
environments (Bell and Neumann 1998). A wide range
of environmental techniques has been employed to
address the central question of the buildings’ use. Cattle
footprints around the buildings suggested they might
be used for housing cattle, and beetle and mite studies
proved especially useful in confirming this. The lack
of bone or artefactual material in the buildings also
militates against human occupation of these structures.
A small bone assemblage pointed to the raising of
mainly cattle but also the presence of horses and dogs

(indirect evidence from gnaw marks) and access to
sheep/goat meat. Red deer bone implied exploitation
of woodland.

Identification of wood from the Iron Age structures
on the main peat shelf east of the Pill and the ident-
ification of tree stumps on the peat shelf, combined
with the pollen and plant macrofossil evidence, suggests
that much of the wood was from local woodland,
predominantly of alder, birch and willow, but the
predominance of dry land taxa, notably oak and hazel
with lesser amounts of elm, field maple and ash, in
Building 6 from Goldcliff West indicates that wood
was being brought to that site from further afield. The
survival of oak from some of the structures at Goldcliff
also provided an opportunity to date them precisely
by dendrochronology. They provided a chronology
spanning the period 593–272 BC and Building 6, dated
to 273 BC or just after, is the youngest Iron Age
structure so far dated in Britain (Fig 4.5).

Evidence for the exploitation of shellfish during this
period is limited. At Stackpole Warren a late prehistoric
midden overlain by blown sand and a field wall
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contained dog whelks, limpets and mussels. Land mol-
lusca associated with the Iron Age field systems were
also studied (Benson et al 1990). A midden associated
with the hut circle complex at Ty Mawr, Anglesey,
containing predominantly limpets, was interpreted as
evidence for the use of shellfish as a supplementary
food source. Study of settlement sites close to the
coastal zone in Anglesey does not highlight exploitation
of these resources.

Palaeoenvironmental studies at the enclosed settle-
ment of Bryn Eryr, which was established in the Iron
Age, indicate progressive clearance of alder woodland
and development of grassland and arable cultivation
with emmer and spelt wheats being cultivated and
processed (Longley 1998a). As with other similar sites
where controlled excavations have been undertaken,
occupation continues at the site during the Roman
period.

4.7 Roman

As elsewhere in Britain, excavations of coastal Roman
sites have tended to concentrate on military installa-
tions. Faunal remains, recovered during the excavation
of the Roman auxiliary fort at Loughor, were domi-
nated by cattle and other domesticates, although red
and roe deer, fox and hare were also found. The
evidence for exploitation of specifically coastal resources
is limited to two fragments of whale vertebra and bones
of cod, herring, mullet, bass and flatfish (probably
plaice). Given the lack of on-site sieving, the paucity
of fish bone may be apparent rather than real (Sadler
1997).

Extensive excavations of the fort at Segontium, situ-
ated above the coastal strip between the Menai Strait
and the mountains of Snowdonia, near the mouth of
the River Seiont, recovered substantial carbonised plant
macrofossils. These indicated cultivation of predomi-
nantly spelt wheat with lesser amounts of barley and
traces of emmer, and bread wheat. Other plants ident-
ified suggest that habitats in the vicinity of the fort
were woodland and hedgerow, pasture, marshland,
moorland and cultivated or wasteland (Nye 1993).
Cattle, with lesser quantities of sheep, horse, pig, dog,
red and roe deer, dominated a large mammal bone

Figure 4.5 Building 6, an Iron Age structure at Goldcliff, Newport, during excavation. (Photograph by L Boulton)
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assemblage, mostly from the 4th century. Noddle (1993)
argues for the introduction of Roman cattle during the
3rd–4th centuries, with small individual cattle, sheep
and pigs reflecting native stock. The molluscan assemb-
lage, mainly oyster and limpet with occasional or rare
occurrences of winkle, whelk, mussel, cockle and scal-
lop, is considered small given the scale and time period
of occupation (Evans 1993). The appearance of oysters
as the main shellfish species in Roman middens is a
recurrent feature of the period, seen also in non-military
locations such as Stackpole Warren.

There is a growing body of evidence for the exploit-
ation of coastal wetlands in the Gwent Levels. A Roman
date for the establishment of a system of rectilinear
fields and drainage system at Rumney Great Wharf
associated with a fossil soil (Fulford et al 1994) was lent
support by palaeobotanical evidence for predominantly

freshwater and damp grassland environments from a
well, exposed in the eroding mud cliff. The evidence
from the Caldicot Level suggests localised drainage and
flood defence (eg Hill Farm, Goldcliff and Nash Treat-
ment Works) with natural tidal creeks penetrating far
into the level as at the findspot of the Barland’s Farm
boat. Here palaeobotanical studies point to a landscape
of open grassland with mixed woodland on the dry
land hinterland, subject to increasing marine influence
over time. Plant macrofossils from within the boat also
suggested cereals could have formed part of its former
cargos. Tree-ring studies provided absolute dating of
both the boat and the associated bridge structure to
the late-3rd century, making this site one of three Welsh
Roman sites where dendrochronology has been suc-
cessfully applied.

4.8 Medieval

The application of environmental techniques to the
coastal zone in the medieval period has tended to
concentrate on high-status sites. Occasionally, localised
preservation of material in specialised contexts such as
waterlogged pits, grain-processing structures and boat
finds has encouraged study.

Recently published excavations at Loughor Castle
(Lewis 1994) highlight the environmental potential of
coastal castles. Red deer formed an unusually large
proportion of the mammal bone assemblage, which
also contained cattle, sheep, and pig and less frequently
horse, goat, dog, cat, roe deer, hare, fox and rat. Charred
grain included oats and wheat. Exploitation of speci-
fically coastal resources is indicated by bird species
which frequent the shoreline in winter such as curlew,
knot, scoter and cormorant; fish bone of cod, sea bass,
turbot, halibut and skate; and shells of limpet, winkle,
whelk, oyster and cockle. Faunal remains, from 12th-
and 13th-century contexts from the coastal ringwork
and manorial centre of Rumney Castle, were dominated
by cattle, with lesser quantities of pig, sheep, horse,
red and roe deer, domestic fowl and possibly mallard,
cod and halibut. Carbonised seeds produced evidence
for cultivation of the field bean, oats, bread wheat and
six-rowed barley (Lightfoot 1992). A heavily-eroded
bone assemblage from 12th–13th century reoccupation
of the former high-status site of Hen Gastell, overlook-
ing the River Neath, contained cattle, pig, sheep and
horse, suggesting a beef and pork dominated diet for
the inhabitants (Locock 1995). Ongoing study of car-
bonised plant remains from Laugharne Castle has

identified bread/club wheat and oats, and the recovery
of fish bone has highlighted the merits of instituting
appropriate sieving programmes.

Medieval coastal urban contexts have been less ex-
tensively studied, and have usually been restricted to
deep features such as rubbish pits and latrines. These
include bone, shellfish and plant material at the Old
Estate Offices site in Conwy (Kelly 1979); multi-disci-
plinary study of a cesspit in the Tudor Merchant’s
House, Tenby (Murphy 1989); and bone from primary
kitchen waste at Loughor. Rural coastal sites include
the midden deposits at the eroding site at Rhossili,
Gower (Davidson et al 1987); a probable corn drier at
Atlantic Trading Estate containing cereal grain (bread
wheat, hulled barley and oats), chaff and weed seeds;
and a waterlogged pit below blown sand at Gwbert
(Taylor 1987).

Evidence for the exploitation of coastal resources has
been gleaned from sites landward of the coastal zone
such as Rhuddlan, where faunal remains included a
fragment of whale vertebra and fish bone (spurdog,
roker/thornback ray, salmonid, cod, tub gurnard and
bass (Levitan 1986)).

A medieval wreck recovered from Magor Pill in the
Severn Estuary was subjected to intensive examination
(Nayling 1998). Analysis of the wooden structural ele-
ments within the boat identified the wood species
exploited, with the keel, stem post, hull planks, framing
timbers and repairs being made of oak, treenails of
willow with oak wedges, ceiling planks of beech, and
a hurdle of hazel. Tree-ring studies proved particularly
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productive on a number of fronts. The construction
of the boat was precisely dated, with oak trees felled
for construction of the hull in the winter of AD 1239/40
and beech trees felled for the ceiling planks in the
summer of AD 1240. Cross-dating between timbers
indicated that the majority of the dated hull planks
had been split from just two moderately mature oak
trees, and the ceiling planks from two very mature
beech trees. Comparison of the tree-ring sequences with
previously dated chronologies suggested the boat was
of reasonably local construction, rather than being a
foreign vessel, and pointed to a possible Irish origin
for a ship timber reused in a repair. Pollen and plant
macrofossil analysis identified mixed agricultural land

use in the vicinity, the local presence of salt marsh and
tidal influence in the palaeochannel containing the
boat. Cereal chaff that was found in wool caulking
could represent a former cargo. Diatom identifications
were consistent with use and loss of the boat in estuarine
to coastal environments.

Wooden fish weirs and traps in the Severn Estuary
have been studied to identify the wood species em-
ployed and to date their construction. These are
considered in a separate section (see Chapter 10) but
it is worth stressing here their potential for identifying
a specialist demand for woodland products, such as
withies for hurdle and basket construction, and allow-
ing precise dating through dendrochronology.
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5

The applications of aerial photography to the

coastal and intertidal zone in Wales
by Toby Driver

Applications of aerial photography to the coastal and intertidal zone in Wales

The growing integration of aerial photography with the study of the coastal and intertidal zone in Wales, and elsewhere
in Britain and Europe, is beginning to show the enormous potential of this type of survey for the discovery, recording
and monitoring of sites and landscapes in this often rapidly changing environment. The term ‘aerial photography’ today
encompasses a range of activities including active aerial reconnaissance and the mapping and interpretation of sites. It
is argued that the study of existing oblique and vertical aerial photography be incorporated into future research projects
and that a programme of aerial reconnaissance be maintained. The location and general content of aerial photograph
collections is summarised in the final section.

5.1 Aerial reconnaissance

It is fair to say that as aerial reconnaissance has devel-
oped, and become established, as a method of national
archaeological survey during the latter half of the 20th
century, the focus has predominantly been on dry-land
sites. Tyson et al (1997, 74) note that ‘survey and
recording in the English coastal and intertidal zone is
a relatively minor and recent aspect of archaeological
research’ despite a handful of important surveys which
pre-date the ‘modern’ phase of research into coastal
archaeology from the mid-1980s. That is not to say
that the use of aerial photographic survey to record
the intertidal zone is a new phenomenon. The 1960s
air photograph of the wreck of the Grace Dieu in the
muds of the Hamble River, reproduced in Alexander
McKee’s book How we found the Mary Rose (1982, 53)
shows both the detail of the wreck and its landscape
setting, and illustrates the power of air photography
to communicate a broad range of detailed information
to a wide audience.

Numerous aerial survey projects world-wide have
incorporated the intertidal zone or submerged areas
into their programmes of work. Connah and Jones’
1983 paper on aerial archaeology in Australia includes
two dramatic images of stone-built prehistoric fish traps
off the coast of Queensland at Toorbul Point, near
Brisbane, and Bayley Point, Gulf of Carpentaria (Con-
nah and Jones 1983, Figs 2 and 13), together with a
vertical mosaic of riverine fish traps in New South
Wales (ibid, Fig 14). The work of the German aerial
archaeologist Otto Braasch on underwater sites in the

Bavarian lakes (particularly the Starnberger See, Chiem-
see and Lake Constance) was begun in 1980 and has
developed to include submerged sites in coastal loca-
tions (Braasch pers comm; see Planck et al 1994, 116–121).

Closer to home, aerial photography in the intertidal
zone has been a gradually developing discipline in the
British Isles. A number of projects in England have
their origins in the mid-1980s and early 1990s, particu-
larly along the Essex coast where aerial reconnaissance
(since the 1980s) and air photo mapping (since 1993)
are now progressing in tandem (Tyson et al 1997, 74,
87–8; see ‘Worldwide Aerial Archaeology’ at the AARG
Website). In Wales, Allen and Fulford’s 1986 paper on
the Wentlooge Level is an excellent example of the
uses of aerial photographs and their transcription in a
research project (Allen and Fulford 1986, 91–118).

Notwithstanding this long interest, it is only com-
paratively recently that aerial archaeologists in Britain
have embraced this zone as an area for long-term
specialist aerial reconnaissance, comparable to the con-
tinuing pursuit of dry-land archaeological sites and
landscapes.

5.1.1 Previous aerial reconnaissance in Wales
The Royal Commission on the Ancient and Historical
Monuments of Wales (RCAHMW) has co-ordinated
national aerial reconnaissance in Wales since 1986,
building on earlier programmes of regional aerial photo-
graphy financed by Cadw and carried out by the Welsh
Archaeological Trusts from 1974. Aerial photographers
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in Wales have long recorded archaeological and his-
torical sites in terrestrial positions along coasts or
estuaries but in general the state of tide has been
ignored. Little aerial reconnaissance in Wales has so
far been specifically targeted at the intertidal zone. This
has in part been due to the difficulty of achieving the
correct timing to carry out useful work in this zone,
rather than any unwillingness to carry out targeted
reconnaissance.

Most oblique air photographs taken by the Welsh
Royal Commission which include the intertidal zone
are taken during routine reconnaissance of coastal/
estuarine sites (eg ‘Porthmadog and The Cob embank-
ment’ at low tide in Musson 1994, 95). These
photographs are being increasingly supplemented by
good quality views of intertidal or submerged structures
taken on flights at low tide, or on longer sorties covering
dry-land and coastal targets. These have included do-
cumentation of Goldcliff and the Severn Levels to
inform work by the Severn Estuary Levels Research
Committee, detailed aerial recording of coastal and
intertidal sites on Anglesey (Fig 5.1) and along the
Menai Strait, photography of fish traps or goredi at
Aberarth (Sambrook and Williams 1996, 16; Cadw

1999, 4), together with wrecks and fish traps in the
Towy estuary and fish traps in Swansea Bay (Fig 5.2).
Aerial photography carried out by the Welsh Archae-
ological Trusts, both independently and during
grant-aided reconnaissance for RCAHMW, has
benefited on occasion from the application of local
specialist knowledge to the photography of sites in the
intertidal zone, particularly along the coastlines of the
former counties of Dyfed and Gwynedd.

In addition to oblique photography, existing vertical
air photographs represent one of the most extensive
and detailed sources for archaeological and landscape
research in Wales (see Appendix 1). Vertical photo-
graphs can show detailed landscape information, such
as relict paleochannels, which is invaluable in charting
processes of long-term landscape change or reclamation
in the coastal zone (Allen and Fulford 1993, 37–40).
Such information formed an important source for Terry
James’s study of coastal change between Pembrey and
Pendine, Carmarthenshire (T James, pers comm; James
1991, 143–166). In addition, other topographic infor-
mation can be mapped or noted to provide a more
detailed context for the archaeological sites themselves
(Strachan 1998, pp 65 and 87).

Figure 5.1 Bodior tide mill, Rhoscolyn, Anglesey. The millpool is visible in the upper centre, with the dam wall on the lower side. The sluice
gate and mill building are at the left end of the dam. (Photograph Crown copyright, RCAHMW 1999)
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5.1.2 Potentials and limitations of aerial reconnaiss-
ance in the coastal and intertidal zone
Any programme of active aerial survey which seeks to
investigate particular geographical areas will be
weighted by its own set of limiting factors. Just as the
successful photography of dry-land sites is usually de-
pendent on good weather, clear directional light and
optimum seasonal conditions (particularly for the sum-
mer recording of cropmarks and parchmarks), so
successful photography in the intertidal zone is chiefly
dependent on the coincidence of a low or very low
tide and suitable flying weather. These factors can make
the successful execution of regular flights in the inter-
tidal zone very difficult and suitable conditions may
exist only once every three to four years.

Tidal and practical considerations
Strachan (1995, 29) notes that Spring tides (extreme
low tides) along the Essex coast occur approximately
every fourteen  days, with tidal conditions usually at
their best at dawn and dusk, precisely when available
light for photography is poor. By contrast, good low
tides in Wales often occur around midday throughout
the year, particularly in August, raising the possibility

of flying in good weather with long daylight hours.
However, there is enormous variation in the degree of
tidal range and the times of low water between north
and south Wales. The time of low water between
Holyhead and Milford Haven can vary by up to four
hours. Lesser variations can occur from east to west
along the same stretches of coastline. Consideration
must also be given to the variable effects of barometric
pressure and off-shore winds on the speed and range
of the rising or falling tide (T James pers comm). Seasonal
conditions may also affect site visibility; for example,
in the Severn Estuary there is generally less sediment
on the foreshore during the winter than during the
summer (Tyson et al 1997, 83). Visibility can be reduced
in this area by airborne pollution from nearby industrial
complexes and cities, forming a haze on otherwise clear
days, a problem which can occur all along the indus-
trialised coastal belt of south Wales from Newport in
the east to Swansea in the west (C Musson pers comm).
It is clear that the aerial archaeologist must have access
to detailed local information coupled with accumulated
experience over a number of years, to contribute useful
and consistent results to the archaeological record.

The logistics of taking to the air will also have a

Figure 5.2 Fish traps in Swansea Bay. (Photograph Crown copyright, RCAHMW 2000)
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bearing on the ability of the archaeologist to fly a
designated area at any given opportunity. Aircraft and
pilot must be available to hire at a suitable airfield
within a reasonable transit distance (by air) of the target
area. Special arrangements are usually made on the
basis that the flight can be cancelled at the last minute
if weather conditions are not suitable, however guilty
the archaeologist may feel. It can be difficult to predict
precise weather conditions for the following day, in-
cluding coastal wind speed, even if the forecast on the
preceding evening is favourable. A percentage of the
coastline of Wales is in the ownership of the Ministry
of Defence and although some training areas and firing
ranges (eg Castlemartin and Pembrey) can be accessed
from the air at weekends or in late evening, other areas
(eg Aberporth) are permanently restricted.

In Wales, the nature of the coastline may also present
problems not evident in lower-lying areas of the English
coast. Shadows cast by high cliffs, present in places
around the entire coast of Wales, can obscure details
of structures on their face (eg wartime or industrial
sites) or at their foot if due account is not taken of
the angle and direction of the sun when planning a
morning or afternoon flight. The same is true when
photographing harbours or coastal building complexes
where direction of light and shadow may be important
for overall clarity of detail (eg ‘Porth-wen brickworks,
near Amlwch’ in Musson 1994, 98; see also Tyson et
al 1997, 91). This is a particular problem in north
Wales and Pembrokeshire where sites beneath cliffs
may only receive adequate lighting at seasonal extremes
or in flat light when shadows are altogether weaker
(Fig 5.3).

Submerged sites
The condition of the tide need not always be a factor
for recording submerged or partly-submerged sites
where a lighter bed of sand or stone allows darker
features of timber or stone to show up well (see Tyson
et al 1997, fig 38). Otto Braasch (1999 pers comm) notes
that optimum conditions can allow aerial photography
of submerged lake structures through water up to 5m
deep. Conditions in the Bavarian lakes are best when
the water temperature is low during winter, inhibiting
algae and plankton growth, combined with clear bright
sunlight and little or no wind to cause surface waves.
In Wales, analysis of vertical air photographs has re-
vealed previously unrecorded submerged structures,
including four probable wreck sites ‘positioned several
hundred metres beyond the low water mark’ at Borth
(Sambrook and Williams 1996, 26–28; DAT PRN

31473–77). Similarly, a submerged wreck in Milford
Haven was recorded from Royal Air Force vertical air
photographs by the Royal Commission, with its funnels
protruding above the waves (NPRN 463).

Reconnaissance for submerged sites in Wales could
be most useful in locations where previous survey has
been difficult or remains untried, in particular around
off-shore rocks and islands. A number of wreck sites
and a key archaeological find are recorded for The
Smalls, which lie some thirteen miles due west of
Skomer Island. Diving and general survey here can be
difficult (T James pers comm; Redknap 1992), but aerial
photography under the right conditions could bring
useful results, albeit with a long transit over open water.

5.1.3 Continuing aerial survey
There is a need for repeated visits to the same site or
group of sites when recording archaeology from the
air. This is especially relevant if consideration is being
given to commissioning new aerial photography. For
dry-land sites, variable conditions of light, shadow,
season and soil condition rarely permit all features to
be seen to their best advantage on a single visit. As
Musson (1994, 14) notes ‘The effective recording of
the historic landscape . . . requires repeated visits . . . at
different times of the day or year, and for many years
in succession. Even then, it will be decades rather than
years before we can be confident that a representative
sample, let alone the whole, of the available evidence
has been collected . . .’.

The same is true in the coastal and intertidal zone,
where ‘. . . the continually changing nature of (the)
landscape requires both immediate and continued rec-
onnaissance’ (Strachan 1995, 31). Erosion and deposition
caused by storm surges and more gradual processes can
repeatedly uncover and recover the whole or parts of
sites ( James 1991, 143 and 158–9). When recording
extensive archaeological or ecological sites, for example
intertidal peat exposures or ‘submerged forests’, conti-
nued reconnaissance will be needed to chart their full
extent. Aerial photography of submerged wrecks in the
Baltic Sea by Otto Braasch has relied heavily on
repeated visits at regular intervals since 1993. A number
of wrecks in the Greifswalder Bodden, Westertief,
Germany, were deliberately sunk by the Swedish Navy
in 1715 during the Nordic War (1700–1721) as a barrier
to the Danish fleet. These wrecks can become tempo-
rarily hidden under sand before showing up again after
one or more seasons, once winter storms and changing
currents have moved the sand away (Braasch pers comm
and Braasch 1997, 37). The same principles apply to
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desk-based assessment, where all readily available aerial
photography should be consulted, with a broad range
of dates and with variable conditions of season and
lighting.

5.1.4 Aerial photography and site management
Aerial photography can be employed as a rapid and
cost-effective tool for site management. The most ob-
vious advantage in the coastal zone is in providing a
photographic record of sites which may be inaccessible
on foot (for example, on eroding headlands or along

steep cliff lines) or for achieving seaward views of
erosion which are impossible at ground level. The aerial
perspective can also be dramatic in providing a visual
overview of erosion problems along weak cliff lines
with the loss of cliff-top structures (see Strachan 1998,
94; Tyson et al 1997, Fig 41), although regular moni-
toring in the longer term is necessary to chart processes
of erosion in greater detail.

A programme of aerial monitoring of Scheduled
Ancient Monuments was pioneered by Cadw: Welsh
Historic Monuments from 1984 onwards and has been

Figure 5.3
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co-ordinated by the Royal Commission since 1992
through its own flying and through funding of the
Welsh Archaeological Trusts (Musson 1994, 17; Bewley
1997, 201). This programme provides a regularly up-
dated overview (approximately every three to four years)
of the condition of protected monuments, some of
which are under continual threat from coastal erosion
(Fig 5.4). Up to 25 scheduled monuments can be
photographed in each hour of flight, although the

number naturally reduces if the flight is also concerned
with exploratory work. Aerial reconnaissance can be
most effective when combined with programmes of
ground visits and fieldwork designed to monitor ero-
sion, as recommended by Murphy and Allen (1997,
19–21). The use of historic aerial photographs combined
with regular monitoring (see below) can give a picture
of change over many decades.

5.2 Aerial photographic interpretation and mapping

Interpretation and mapping from air photographs are
integral parts of the process of archaeological aerial
survey, and these methods are widely practised in
Britain and Europe today. The study of oblique and
vertical air photographs is an essential part of the
process of archaeological evaluation and assessment
(Palmer and Cox 1993, 1; Bewley 1997, 197), and in
Wales has formed a key part of the desk-based assess-
ments for the series of coastal surveys funded by Cadw.
Although the quality of the aerial cover and the con-

dition of the tide were variable (Sambrook and Williams
1996, 18), new sites were nevertheless recorded. Even
where new sites were not actually discovered, air photo-
graphy represented a valuable record of survey areas
over several decades. Aerial photographs also played a
key role in the intertidal peat survey undertaken in the
Welsh Severn Estuary, where all field survey was
preceded by digitising features from 1:10,000 vertical
colour stereopairs onto 1:5000 base maps for use in the
field. This was the first major intertidal survey within

Figure 5.4
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Wales to use these techniques, which involved the
mapping of over 25Km of coastline (Neumann 2000).
The highly succesful results of this, and similar work
from the National Mapping Programme (NMP) in
Lincolnshire and Essex (see Tyson et al 1997, 100–101;
Strachan 1998), demonstrate that further work in Wales
would be extremely worthwhile.

5.2.1 Air Photo Mapping – some considerations
The interpretation and transcription of archaeological
features visible on air photographs should ideally be
done by ‘. . . skilled air-photo interpreters with a good
archaeological knowledge’ (Bewley 1997, 203; Palmer
and Cox, 1993, 1). Problems of interpretation can be
compounded by an unfamiliarity with the coastal and
intertidal zone. Tyson et al (1997, 100) note that,
following the work of the NMP, ‘further training in
distinguishing natural from built features is required’.
Indeed, discussion with specialists or archaeologists
with detailed knowledge of particular coastal areas may
be beneficial for the accurate identification of particular
features from the air. Good summaries of the processes
of air photo interpretation and mapping can be found
in a number of published sources (see Wilson 1982;
Riley et al 1985; Palmer and Cox 1993; Bewley 1997
202–3).

To map accurately an archaeological site from air
photographs one must first be able to locate it on large
scale (1:10,000 or greater) Ordnance Survey (OS) base
maps. Adequate control may be found in coastal areas
in the form of sea defences, drainage ditches, creeks
and the like, but the task becomes more difficult on
open expanses of mud, sand or shingle in the intertidal
zone where mapped detail may be scarce. One or two
recognisable points will aid general location but for
more accurate plotting at least five ‘control points’
should be visible on the photograph which correspond
to surveyed map detail.

Vertical air photographs include a large amount of
contextual information, allowing accurate positioning
of archaeological features against the base map. If all
readily available sources are consulted, and correctly
viewed through a stereoscope, the identification of
small-scale artificial features can be expected, particu-
larly when they form parts of larger alignments (see
Allen and Fulford 1986, Fig 5). Air photo mapping for
RCAHMW’s Mynydd Epynt project (Driver 1997b)
identified linear earthwork features under a metre wide
on 1960 RAF vertical air photographs flown at 20,000
ft. Similar levels of observed detail have been noted by
other authors (eg Doneus, 1997). Given this, experience

from the NMP in Lincolnshire and Essex still suggests
that vertical photography needs to be at least 1:10,000
scale to allow for proper assessment, and that very
small features such as timber alignments are unlikely
to be identified from these sources alone (Tyson et al
1997, 100).

Conversely, oblique air photographs can contain a
high amount of detailed information by virtue of the
archaeologist targeting particular sites at optimum times
of year. Strachan (1995, 29) notes that detailed aerial
recording (with a zoom lens, or at low level) will
generally mean that no mapped features appear in the
frame, whilst general recording of the site in its context
will lead to a loss of detail.

To answer the problem of suitable control in the
intertidal zone new low-level vertical air photography
can be commissioned, following the installation of
temporary surveyed control points on the ground. This
method was successfully employed by the University
of Portsmouth in the Langstone Harbour Project (Allen
and Gardiner 2000, 22–24). Aerial photography by
Cambridge University provided a basis for photo-
grammetric plotting of the foreshore area, giving a
topographic context for the archaeology with an accu-
racy of 0.2m. A similar programme of photography by
Cambridge University was commissioned by Essex
County Council in 1993, to survey intertidal timber
structures in the vicinity of Collins Creek (Strachan
1995, 31). Following the positioning of two permanent
control stations, vertical photographs were flown at a
scale of 1:4000 and the resultant stereo pairs used to
plot the positions of the timber structures photo-
grammetrically (ibid). Alternatively, the use of oblique
aerial photography against clearly-visible ground con-
trol points, using 0.6m square plywood sheets marked
with black and white triangles (as in the Isle of Wight),
would allow rectification of resultant photographs using
standard software (see below), but they could not be
used for photogrammetry.

Sketch plotting of features identified on air photo-
graphs onto large-scale OS maps or digital base maps
is well within the confines of desk-based assessment,
and with practice locational accuracy of between 5–10m
or better can be achieved. Tyson et al (1997, 100) note
that ‘manual plotting from verticals is quite accurate,
as there is little or no height distortion and control on
the coast is generally sufficient’. However, a computer
rectification programme is the minimum requirement
for achieving first-level plots of features with accuracy
levels of 2–5m in level terrain with good control. The
Royal Commission uses the Bradford Aerial oblique
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rectification programmes and AutoCAD for its in-house
programme of air photo mapping and record creation
(see Driver, 1997a, 7–9), while rectification facilities in
some Windows-based Geographic Information Systems
(GIS) have proved satisfactory. The computer rectifi-
cation stage is followed by careful plotting (either
manually or digitally) of the archaeology, with continual
reference back to the original sources.

5.2.2 Conclusions
Archaeological research in the intertidal zone is still a
developing discipline in Wales, and only in recent years
has the collection of oblique aerial photographs in the
National Monuments Record of Wales (NMRW)
begun to reflect the extensive nature of the coastline
and the growing number of archaeological and historic
sites recorded there. Assessments within the coastal
zone have highlighted the need for up-to-date aerial
photography of a number of sites and areas.

It is very clear that regular aerial reconnaissance
needs to be carried out in the coastal zone, not least
to answer the responsibilities of RCAHMW’s 1992
Royal Warrant. Existing survey priorities need to be
balanced with a greater awareness of the state of the
tide, both when planning flights and when engaged in
active reconnaissance over or near the coastal zone.

The need for targeted reconnaissance to aid the
management and recording of particular stretches of
coastline or complexes of intertidal sites has already

been discussed following the regional programmes of
coastal survey (see, for example, Sambrook and Wil-
liams 1996, 16; Richards 1997, 20). Greater integration
with ground-based projects, both planned and in pro-
gress, should be a key aim for any future aerial
photographic survey in Wales. The existing programme
of aerial photography carried out by RCAHMW has
long responded to the needs for aerial cover of projects
on the ground, in addition to providing aerial photo-
graphs of 650 protected monuments annually to Cadw,
for site management purposes. Such integration should
be continued and extended in future years.

With greater archaeological aerial reconnaissance as
a priority for the near future, the possibilities of accurate
air photo mapping for this zone must also be con-
sidered, not least to monitor dynamically changing
coastlines. Given the progress to date of the programme
of air photo mapping in Wales, carried out by
RCAHMW since 1995 (see Driver 1997b), and the
results of the National Mapping Programme in England
for the coastal fringes of Lincolnshire and Essex (Tyson
et al 1997, 75, 100–101), similar work in Wales could
have a significant impact on the archaeological record.
Indeed, aerial reconnaissance, together with accurate
interpretation and mapping from existing collections
of air photographs, should increasingly be seen as a
recommended prerequisite for undertaking pro-
grammes of ground-based survey and recording in the
coastal and intertidal zone.

5.3 Air photograph collections in Wales

5.3.1 Summary
In an assessment of oblique air photo cover for Eng-
land’s Coastal Heritage (Fulford, Champion and Long
eds. 1997, Appendix 1), for two areas of the south-west
and the south coast of England, some twenty of the
oblique air photographs in the national collections
showed the intertidal zone yet only 2–3% showed it
at low tide. The content of the existing air photograph
collections in Wales has not been researched in detail
for this paper, but the figures may be expected to be
broadly similar. A summary of the holdings of national
and regional air photographic collections is provided
here, while near-complete listings of aerial photographic
collections in the United Kingdom can be found in
the NAPLIB directory (NAPLIB 1999).

5.3.2 Oblique air photographs
The National Monuments Record of Wales, curated
by RCAHMW in Aberystwyth, holds an extensive

collection of oblique air photographs (medium- and
small-format black-and-white and colour transparency)
from the Royal Commission’s own programme of
archaeological aerial reconnaissance. These photographs
date from 1986 onwards and are supplemented by
2–3000 new prints and colour slides annually. In
addition, the NMRW holds selective copies of air
photographs taken by the Welsh Archaeological Trusts
since 1974 and a large but selective collection of Cam-
bridge University (CUCAP) air photographs dating
from the 1950s. On occasion these collections contain
pictures of intertidal sites recorded en-route to other
targets. The regional collections of oblique air photo-
graphs can also be accessed directly from the offices of
the Welsh Archaeological Trusts.

Regional and national oblique air photograph col-
lections in Wales can be accessed via databases, and a
search by National Grid Reference (NGR) should be
sufficient to identify photography for a given kilometre
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square. The annual programme of Scheduled Monu-
ment Monitoring undertaken by the Royal
Commission and Welsh Archaeological Trusts for
Cadw ensures that all protected sites in coastal positions
have been photographed, often on a number of occa-
sions. In addition, oblique photography exists for a
large proportion of sites identified on published Ord-
nance Survey (OS) maps as well as known intertidal
sites (eg recorded fish trap complexes), sites of historic
or landscape interest (eg harbours, docks), and archae-
ological sites known only from the air. Vertical air
photographs are the best source for prospection for
previously unrecorded sites.

5.3.3 Historic oblique collections
Oblique air photographs taken by the Royal Air
Force between the early 1940s and early 1960s are a

valuable historic record of the Welsh landscape. Of
special mention is the Coastal Oblique Survey, com-
prising a number of sorties flown along parts of the
Welsh coast. Prints are held in the NMRW and
The Central Register of Air Photography for Wales
(CRAPW) in the Welsh Assembly, Cardiff. Coupled
with historic vertical air photographs (see below)
such sources have particular value for studying expo-
sures at low tide in and around derelict harbours
and docks, some of which may be permanently flooded,
dredged or substantially altered during modern rede-
velopment schemes (eg Sambrook and Williams
1996, 13).

5.3.4 Vertical air photographs
Vertical air photographs exist at a variety of scales and
flying heights from high-level, small-scale photography

Figure 5.5

Beached liberty

ships at Milford

Haven in 1946.

(Photograph Crown

copyright, National

Assembly for

Wales, 1946)

Applications of aerial photography to the coastal and intertidal zone in Wales   41



(approximately 20,000 – 30,000 ft.) to low-level larger-
scale photography (approximately 7,000 – 15,000 ft).
There are two key national repositories: the NMRW
(NAPLIB 1999, 111) holds collections of Royal Air Force
(RAF) and OS vertical air photographs covering most
of Wales (Fig 5.5). The Central Register of Air Photo-
graphy for Wales (NAPLIB 1999, 69) holds

a comparable collection of RAF and OS vertical air
photographs in addition to a vertical photographs taken
by other survey bodies. Other regional air photograph
collections exist in the Welsh Archaeological Trusts,
the offices of some specialist agencies (eg National
Parks) and local record offices; these can often be viewed
by prior appointment.
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The archaeological resource: chronological overview to 1500 AD

An understanding of chronological development is an essential prerequisite for any rational debate concerning the nature
and management of the archaeological resource. This chapter, and the one following it, discusses the evidence available
both from the coastal survey and from other sources, in chronological outline, and provides an introduction for the
chapters which follow. The information in chapter 6 needs to be considered alongside that already given in chapter 4
(Environmental Archaeology).

6.1 Palaeolithic

The Palaeolithic period is divided into a lower (circa
225,000 BP to 50,000 BP), a middle (circa 50,000 BP
to 26,000 BP, and an upper (circa 26,000 to 10,000
BP). The enormous time-span of the Palaeolithic period
makes overall synthesis difficult, and given that sea
levels, and hence the coastline, were, at times, very
different from today, the archaeological evidence for
coastal activity during this period is difficult to inter-
pret. Whereas a coast or near-coast location seems to
have been favoured by hunters and gatherers for settle-
ment, either on open sites or in caves (Fig 6.1), the
sea-cliff caves from which much of our evidence of the
Palaeolithic is derived would then have overlooked
wide coastal plains with the sea lower and more distant
than at present (Aldhouse-Green 2000a, 1–22).

6.1.1 Lower and middle Palaeolithic
The earliest archaeological evidence is derived from
the use of tools and artefacts by Homo neanderthalensis,
at Pontnewydd cave, Denbighshire, approximately
225,000 years ago, some 200,000 years before the arrival
of Homo sapiens. This site lies not on the coast, but
some 20km inland, on the same limestone belt which
forms the Great Orme to the north. From the same
period are three hand axes found in the Severn Estuary
at Caldicot, Monmouthshire, and a single hand axe
found on the beach at Rhossili, West Glamorgan
(Wessex Archaeology 1996, 40; Aldhouse-Green 2000a,
11–13).

Remains found at Coygan Cave, Pembrokeshire date
from circa 50,000 years ago, and include three hand
axes found in association with bones of mammoth,

woolly rhinoceros, horse and spotted hyaena, indicating
a wide diversity of animals for hunting. A hand axe
of similar date has also been found at Lavernock, South
Glamorgan.

6.1.2 Upper Palaeolithic (26,000 to 10,000 BP)
This period witnessed the arrival of the first Homo
sapiens, and within Wales the only early upper Palaeo-
lithic burial from Britain. During much of this period
the majority of Wales was covered with ice, and
habitation was barely possible, so the known remains
come from either the earlier part of the period, before
full glaciation, or the latter part, following the glacial
maximum. From the earlier period the remains from
Paviland cave are of paramount importance, and the
results from this site form the basis of the known
chronological and cultural development throughout the
British Isles within this period (Aldhouse-Green
2000b). Occupants of this large cave were able to take
advantage of the hunting opportunities offered by the
Bristol plain. Over 5000 artefacts have been found
during excavations, as well as the famous ‘Red Lady’
burial, the only early upper Palaeolithic burial in
Britain. It is now known to be of a young male, and
is dated to 25,840 +/– 280 BP (OxA–8025). In addition
to the ochre which had stained the bones red,
accompanying the burial were 24 ivory wands, two
ivory bracelets and perforated sea shells used as dec-
orative fringes on clothing (Green 1989, 73).

As the climate became warmer circa 13,000 BP,
humans returned to Wales, although continuous habit-
ation was interrupted by another cold spell between
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11,000 BP and 10,000 BP. A number of caves contain
evidence of occupation during this period, the majority
sited within limestone areas, with clusters in the south
in south Pembrokeshire and on the Gower peninsula,
and in the north on the Great Orme. These locations
would have allowed full advantage to be taken of the
wide coastal plains of the Bristol Channel and north
of the Conwy Estuary. The inland sites tend to lie
within the Welsh marches, east of the highland mas-
sif, and perhaps sited to take advantage of Spring
and Summer migrations of red deer (Aldhouse-Green
2000, 11).

In the north, Kendrick’s Cave the Great Orme

(Conwy) has produced the greatest assemblage of ar-
chaeological finds; these include four burials, and from
a slightly later period of occupation a decorated horse
mandible and nine decorated teeth. The horse bone
has been dated to 10,000 +/– 200 BP (OxA–111). At
Ogof Tan y Bryn, the Little Orme (Conwy), south of
Kendricks Cave, excavations have produced worked
flints dating from circa 12,000 BP. In south Wales,
Hoyle’s Mouth (Pembrokeshire) is the wealthiest site,
producing nearly 400 finds, but finds have also been
made at Paviland and Cathole on Gower, and Little
Hoyle, Nanna’s Cave, Potter’s Cave and Priory farm
Cave in south Pembroke.

6.2 Mesolithic

Sea levels, although rising during the Mesolithic period
through the release of the previously frozen and land-
locked waters, were initially up to 35m below the
present. Thus Mesolithic sites, the majority now evi-
denced by lithic scatters on the edge of the sea-cliffs
of north-west and south-west Wales, would then have
been located on the crest of an inland scarp – ideally
placed to exploit the wide coastal plain below, the
littoral, and the large inland forests.

Archaeological evidence for the Mesolithic is repre-
sented by a wider range of type sites than the
Palaeolithic (Fig 6.2). Approximately 140 sites of Me-
solithic date have been identified on the Welsh coast,
and other sites registered on the Sites and Monuments
Records as ‘lithic scatter’ or ‘flint artefact’ may also be
of this period.

Cave sites continued to be occupied or reoccupied:
evidence has been found at Priory Farm Cave and Ogof
Garreg Hir, Pembrokeshire; Paviland Cave, Swansea,
and Kendrick’s Cave, Ogof Tan y Bryn and Ogof Pant
y Wennol, on or near the Great Orme. Many sites,
however, that have been assigned to the Mesolithic have
not been characterised and consist of a single artefact,
a scatter of lithics or a ‘flint-working floor’ identified
from field-walking activities or cliff exposures. The
distribution of these sites is strongly biased towards the
high cliffs of the west (Wainwright 1963; Aldhouse-
Green 2000a, 26–33), a reflection of the work of a few
dedicated collectors. This certainly accounts for the
large number of recorded sites around St David’s and
Solva in Pembrokeshire, though it is worth noting that
worked flint often of undetermined date can be picked
up on most lengths of the Pembrokeshire Coast Path.

Archaeological excavation has been undertaken at
Nab Head I and II, Pembrokeshire, and Trwyn Du,

Anglesey. At Nab Head I over 40,000 artefacts were
recovered, mostly of early Mesolithic type, including shale
beads (David 1989). Trwyn Du produced a large as-
semblage of worked flint and two tranchet axes (White
1978) of early Mesolithic type. Dating of the artefacts
was supported by radiocarbon dates, 8640 +/– 150 BP
(Q–1385), 8590 +/– 90 BP (HAR–1194), but these are
now thought to be too late to date the finds assemblage,
which typically changes from broad blade to narrow
blade microlith at around 8700 BP (David 1990, 104;
Berridge 1994, 126–8). Nab Head II produced lithics
of the later Mesolithic supported by radiocarbon dates
of 7190 +/– 100 BP and 7300 +/– 100 BP. David (1989,
251) states that without further fieldwork it is impossible
to know whether coastal sites such as Nab Head were
peripheral to territories inland, and located to exploit
marine recources. Models of Mesolithic exploitation
are based upon seasonal movement between lowland
and upland, or coast and inland, with numbers of
temporary, though perhaps regularly visited, camps,
and other, more permanent, though not necessarily
continusously occupied, settlements. At Rhuddlan, for
example, a site ideally situated to exploit coast, adjoin-
ing lowlands and neighbouring uplands, a case has
been made for a more permanent settlement, from
which specialist groups would travel to exploit resources
in nearby upland and lowland environments (Berridge
1994, 129–30)

In contrast, evidence from bones and tools at the
late Mesolithic site at Goldcliff (Gwent), suggests a
camp that was visited at regular intervals, but for
relatively short periods of time only, during the winter
and/or spring months, during which time use was made
of all the available local resources, including mixed
oak woodland, marshland and estuarine (Bell et al

46   the coastal archaeology of wales



2000, 33–63). These results provide evidence for greater
flexibility of movement than previously suggested
( Jacobi 1980), and more work is required to confirm
and refine the model from Goldcliff (see Aldhouse-
Green 2000a for a revew of current thinking).

The scientific investigation of foreshore peats – the
peat shelf or submerged forest – where they occur with
evidence of a human presence would add greatly to
our knowledge of this period. In south-west Wales the
value of the foreshore peats to the study of archaeology
was recognised in the early years of the 20th century
when many sites were discovered, including a pig with
a microlith embedded in it from Lydstep Haven,
Pembrokeshire ( Jacobi 1980, 172–5). It would seem
that this unfortunate creature was impaled by a pro-
jectile, but escaped the hunters only to be crushed by
a falling tree. Other potentially important sites have
been recorded on the foreshore: an antler tool and
lithics at Borth (Cardiganshire), close by a hearth dated
by association to 6000 BP (Heyworth 1986); an antler

mattock dated to 6560 +/– 80 BP (OxA–1009) from
Rhyl, Denbighshire (Bonsall and Smith 1990); a tran-
chet axe and flint flakes from Freshwater West,
Pembrokeshire, and artefacts from Whitesands Bay,
Amroth and Frainslake, all in Pembrokeshire. A study
by Lewis (1992) of the coastal peats of south-west Wales
provides an environmental context for the human
exploitation of the littoral and coastal hinterland in
the Mesolithic; it is regrettable that it has not yet been
possible to undertake an excavation of one of these
foreshore occupation sites in south-west Wales.

In recent years it is the Severn Levels that has
witnessed a concentrated archaeological research pro-
gramme, including the identification and recording of
Mesolithic sites. The settlement remains at Goldcliff
have already been referred to above, but additional
findings include three trails of human footprints ex-
posed on the foreshore at Uskmouth, Newport, which
have been dated to before 6500 BP. The environment
at the time was salt marsh; it is possible that the

Figure 6.2
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footprints lay within a channel. The trails were made
by three different individuals, two male adults and a

child, although it is not clear whether the prints were
made at one time (Aldhouse-Green et al 1993).

6.3 Neolithic and early Bronze age

Any analysis of occupation and exploitation of the
littoral and coastal hinterland in the Neolithic and
Bronze Age is hindered by the disparate and scattered
nature of the archaeological evidence. Those sites
that have been excavated or intensively investigated
such as Barclodiad y Gawres chambered tomb, Angle-
sey, Trwyn Du burial cairn, Anglesey, and Pyllau Valley
copper mine, Conwy are not of a specific coastal type
and were not examined with a view to elucidating their
relationship with the coast or investigating past coastal
exploitation. Only on the Severn Levels has excavation
been concerned with human interaction with the lit-
toral and coastal hinterland.

6.3.1 Neolithic
The majority of sites allocated to this period consist
of finds, usually comprising single polished stone axes
or lithic scatters (Fig 6.3). Lithic scatters are not always
recorded on the Sites and Monuments Records with
precision. This vagueness is often due to the ambiguous
nature of the finds reported, resulting in them being
listed under ‘prehistoric’ or ‘Mesolithic/Neolithic’; and
therefore an exact count of all sites cannot be obtained.
This count, even if it were obtainable, would do little
to aid our understanding of the exploitation of the
coast in the Neolithic. Allowing for the imprecision of
the data, concentrations of finds can be identified;

Figure 6.3
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these often coincide with areas of peat shelf adjacent
to the coast edge, although a distribution bias may be
present, caused by marine erosion of coastal peats. The
finds, however, still confirm the presence of human
activity adjacent to the foreshore, and the probable
exploitation of its resources. Examples of such finds
include a stone axe complete with wooden haft found
at Aberafan, Neath-Port Talbot, and an assemblage of
over 70 artefacts mostly of Neolithic and Bronze Age
date, including polished stone axes, from the peat shelf
at Rhyl, Denbighshire (Manley 1989).

A settlement site has been identified at Ogmore by
Sea with evidence for Mesolithic and mid-Neolithic
activity provided by flints and pottery, although the
nature of any structural remains is uncertain (Hamilton
and Aldhouse-Green 1998). Reoccupation of caves has
been noted at Tan-y-Bryn and Pant-y-Wennol on the
Little Orme, Conwy. Also on the Little Orme, a skeleton
of a female found during quarrying in 1890 has been
recently radiocarbon dated to the 4th millennium BC
(Dibble 1996).

One of the essential distinguishing features of the
Neolithic period, the introduction of non-native species
of plants and animals for food production, implies

arrival by sea. Similarly the distribution of the distinc-
tive axes from the factories of Graiglwyd and Mynydd
Rhiw in north Wales suggest that the sea was involved
in their transportation, although the location of the
production sites close to the coast was determined by
geological factors and not the requirement for good
communication links.

It is in the Neolithic that the first upstanding
monuments, the megalithic tombs, appear in the land-
scape, the majority within a lowland setting between
the highland massif and the coast, and a smaller number
more directly associated with the coast edge. The
passage grave tombs are very similar to Irish examples,
and the later ones, such as that at Barclodiad y Gawres,
which consists of a round mound with cruciform
chamber and decorated stones, are of the same tradition
as those found in the Boyne Valley, Ireland. Lynch
(1989) has noted that many of the tombs of north
Wales are of ‘portal dolmen’ type and share simi-
larities with monuments in Ireland, particularly those
near Dublin and Waterford. The location of these
north Wales tombs close to the coast does not
necessarily indicate exploitation of the coast-fringe and
littoral in the Neolithic, as supporting evidence from

Figure 6.4 Neolithic burial chamber at King’s Quoit, Manorbier.
(Photograph Cadw: Welsh Historic Monuments 2000, Crown copright)
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settlements does not exist, though the broad similarities
between monuments on either side of the Irish Sea
implies strong cultural contacts and concomitant skilled
seamanship (Lynch 2000, 42–78).

An aspect of Neolithic monuments that is rarely
addressed is the aesthetics of their location. Two sites
included in the coastal survey in south Wales: King’s
Quoit, Manorbier, Pembrokeshire (Fig. 6.4), and a
group of four chambered cairns at Morfa Bychan,
Pendine, Carmarthenshire, are located on narrow
shelves on steep slopes overlooking the sea. To modern
sensibilities, these are spectacular and picturesque set-
tings: it seems difficult to believe that prehistoric people
would not have had some degree of appreciation of
these locations, even if their responses differed from
our own. Similar spectacular locations are exploited in
Merioneth, where tombs in Ardudwy are intervisible
with tombs on the Lleyn Peninsula, some 30 km away
across Tremadoc Bay (for further discussion of siting
and natural features see Tilley 1994; Bradley 2000).

6.3.2 Bronze Age
The exact number and nature of sites of Bronze Age
date is not easy to obtain from the regional Sites and
Monuments Records or from the Welsh coastal survey
reports, mainly because of the way sites are categorised
within the Record, where many are listed simply as
‘prehistoric’ (Fig 6.5). However, recent work on coastal
sites has added substantially to our knowledge of the
period.

For example, excavation and survey on the Severn
Estuary foreshore has produced evidence for the style
of boat used in the Bronze Age. Boat planks were
discovered in palaeochannels at Caldicot, Monmouth-
shire (McGrail 1997), and two planks, reused in a track
or platform at Goldcliff, Monmouthshire, originated
from a sewn boat, with a radiocarbon date from round-
wood from the same structure of 2720 +/– 70 BP
(CAR–1434) (Bell 1993, 86). A dendrochronoligical date
showed the trees were felled after 1017 BC (Bell et al,
2000, 76). These are the earliest boat remains found

Figure 6.5
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in Wales, and consisted of planks sewn together, as in
an example from England with yew withies. The
evidence suggests the boats were propelled and steered
by paddle, and are typical of a type found throughout
northern Europe, primarily used on lakes, rivers and
estuaries. However, as yet evidence is scarce, and only
some eight finds of Bronze Age plank boats have been
made (McGrail 1996). There are no finds of log boats,
the other principal technique of boat construction,
from Wales, though a number have been found in
Scotland and eastern England (McGrail 1996, 26).

Ports of Bronze Age date have been postulated in
Merioneth, where tracks leading inland from the Artro
and the Dysynni are marked by cairns and standing
stones. At the former, a large standing stone close to
the former coast edge is thought to mark ‘an important
landing place from the sea’ from which a track has
been traced across to the vale of Trawfynydd, and
perhaps as far as Bala (Bowen and Gresham 1967,
56–63).

Boats capable of wide sea-crossings can be inferred
by the cultural similarities on both sides of the Irish
Sea and between those of south-west England and
Wales. The earliest metalwork in Wales almost certainly
came from Ireland, in contrast to southern England,
where trade was with central Europe (Lynch 2000,
96–99). However, Wales also possessed substantial cop-
per reserves, and from at least 1800 BC was producing
metalwork of its own. The three copper producing
areas in Wales known to have been used in the Bronze
Age were the Great Orme (Conwy) and Parys Moun-
tain (Anglesey), both close to the coast, and in mid
Wales Copa Hill, Aberystwyth, some 20km inland,
and Nantyreira further inland again.

Indications of early mining on the Great Orme,
Conwy, first emerged in 1831 when miners in the ‘Old
Mine’ broke into earlier workings and found stone,
bone and antler tools. Similar discoveries were made
in 1849, but it was not until the 1970s that the
radiocarbon dating of artefacts from the mines con-
firmed their prehistoric origin. Since 1987, tonnes of
modern mining waste have been removed in Pyllau
Valley to expose an area of approximately 500 square
metres of prehistoric opencast mining and mined-out
veins (Dutton and Fasham 1994, 64), and elsewhere
underground workings have been excavated to reveal
the largest known Bronze Age copper mine in Europe.
Processing sites are rare, though two possible ore-wash-
ing sites, Ffynnon Rhufeinig and Ffynnon Galchog lie
close to the coast on the Orme. Recent work by the
Early Mines Research Group has confirmed and dated

evidence for Bronze Age copper mining at Mynydd
Parys, Anglesey ( Jenkins 1995, 35). It is possible that
tin would have been imported to a smelter near to the
reserves of copper at the Great Orme or Mynydd Parys,
and that finished alloy would have been exported to
the Mediterranean world.

In the middle Bronze Age, circa 1500 BC, a strong
metal working tradition, based in north Wales, is
characterised by the addition of small amounts of lead
to the bronze, and by the production of a new style
of axe, the palstave. Examples of these axes are found
in England and Continental Europe (Lynch 2000,
103–05)

A hoard of late Bronze Age metalwork, including
three socketed axes, a Carp’s Tongue sword and a
Ewart Park sword, found at low water mark on Fresh-
water West beach, Pembrokeshire, may be from a
shipwreck. However finds from peat deposits, such as
the two bronze axes and a bronze dagger from the peat
shelf off Llandudno, Conwy, and a bronze spearhead
and a bronze axe found along with over 70 other
artefacts of Neolithic and Bronze Age date on the peat
shelf at Rhyl, Denbighshire, are more likely to be an
indication of Bronze Age exploitation of coastal envi-
ronments which were later inundated (Manley 1989).

Evidence for Bronze Age settlement on the coast
largely results from the programme of survey and
excavation in the intertidal zone of the Severn Estuary.
The erosion of an exposed peat shelf at Magor, Mon-
mouthshire, has been monitored since the late 1970s.
In 1979, a late Bronze Age hut was found, and conti-
nuing erosion led to its excavation in 1986. The site,
now known as Chapel Tump I, contained a post- and
stake-built roundhouse some 10m in diameter, associ-
ated with finds of late Bronze Age pottery, charcoal
and pot boilers (Whittle et al 1989). Early in 1985,
Derek Upton found a quantity of heat-fractured stones
and potsherds, together with a few bone points, on
the surface of the peat shelf, 80m to the north-east of
Chapeltump I. A limited investigation by Newport
Museum located artefactual debris over an area ap-
proximately 10m in diameter. This site did not appear
to be a roundhouse, and indeed contained only a single
post. Quantities of pottery similar to that from Cha-
peltump I were recovered and a shallow ash-filled
depression was revealed close to the solitary oak post.
The interpretation of the second site is debatable,
although the term ‘hunter’s camp’ has been used of a
similar site at Cold Harbour. The presence of large
quantities of pottery, animal bone and heat-cracked
stones implies some longevity and a variety of activity,
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even if there were no substantial structures. A section
of Iron Age hurdle (the ‘Upton trackway’) was found
to the south-west of Chapel Tump I roundhouse in
1986. At Redwick a middle Bronze Age settlement of
rectangular buildings has been recorded (Bell 1999;
Neumann 2000, 292–9). Bronze Age features have also
been found at Rumney Great Wharf (Allen 1996) and
Cold Harbour Pill (Whittle et al 1989; Locock 1997a),
and in the old channel of the River Nedern at Caldicot
Castle Lake, Monmouthshire (Nayling and Caseldine
1997). It seems likely that the prehistoric activity now
situated on the modern foreshore was of a seasonal
nature, and located in terrestrial peat bog environments,
with permanent settlement sites lying some distance
inland. Climate change in the later Bronze Age caused
a cessation of peat development and renewed estuarine
flooding.

Settlement remains have been found at Stackpole
Warren, Pembrokeshire, where a roundhouse associated
with early Bronze Age pottery was excavated in blown
sand, with two other roundhouses, one possibly of

Beaker date. Following a period of soil formation, and
contemporary with the first sand incursions, a ritual
site of late Bronze Age date was established, consisting
of a standing stone with a stone setting of more than
2000 small stones (Benson et al 1990).

At Atlantic Trading Estate, Barry, Glamorgan, settle-
ment remains including several probable roundhouses
were discovered in association with Beaker pottery and
collared urns (Price and Wardle 1987).

A number of burial sites are located on the coast,
although the significance of this for coastal studies is
not easy to determine. Certainly, the distribution of
round barrows and cairns tends to be more typically
away from the coast than the earlier Neolithic cham-
bered tombs. Such sites as do exist include a destroyed
round barrow with ‘several earthen urns containing
what was believed to be cremated human remains’ at
Llandudno (Roberts 1909), a barrow at Waterloo Port,
Gwynedd, a cairn at Trwyn Du, Anglesey and round
barrows at Sully Island and Friar’s Point, Vale of
Glamorgan.

6.4 Iron Age

Coastal archaeology in Wales in the Iron Age period
is dominated by defensive sites – promontory forts and
hillforts (Fig 6.6). These were specifically located to
take advantage of the excellent defensive locations
afforded by high cliffs and steep coastal slopes. Un-
defended settlments also exist, however, often associated
with relict field systems. Little work has been carried
out to ascertain the proportion of resources which were
derived as a result of their coastal location. Artefact
scatters and single diagnostic finds are not common in
this period, which was largely aceramic, and major
excavations on inland occupation sites rarely produce
more than a very small artefactual assemblage.

Promontory forts comprise the most important class
of Iron Age coastal site in Wales. Approximately 106
promontory forts and coastal hillforts have been ident-
ified, most of which possess upstanding earthwork
defences, often multi–vallate, and an internal area up
to several hectares. All promontory forts have suffered
some degree of erosion; there are records of some having
disappeared entirely. Even so, as a group, the coastal
forts of Wales represent one of the most important
classes of upstanding prehistoric monument in Britain.
Given this, it is surprising that they have received
relatively little attention from archaeologists. Minor
excavations have taken place on several sites: a section
through the defences and a hut circle were examined

at Tower Point, Pembrokeshire (Wainwright 1971), but
analysis of the results was constrained by the absence
of dating evidence; ‘badly baked pottery’ was found
within two hut circles at Black Point Rath, Pembroke-
shire, and at Clawdd y Milwyr, St David’s Head,
Pembrokeshire, Romano-British artefacts were found
in association with seven stone-built roundhouses.

As a result of the coastal survey, Clawdd y Milwyr
on St David’s Head was identified as an area requiring
detailed survey. The existence of a field system has
long been known on the head (it is marked on first
edition large-scale Ordnance Survey maps and was
partially investigated by Professor Grimes in the early
1960s), but its extent, date and character had not been
subject to analysis. A field survey of 1997 (Murphy
forthcoming) established that the field system was
co-axial and far more extensive than previously sus-
pected. It is contemporary with an outer line of
stone-built defences. This defensive line may be asso-
ciated with Clawdd y Milwyr fort on the headland. At
Stackpole Warren, a field system of small rectangular
enclosures was laid out in the later Iron Age, over an
earlier boundary. Some of the fields revealed evidence
for ploughing, and others for pasture (Benson et al
1990).

There has been considerable discussion over whether
the coastal forts were permanent or seasonal settlements.
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Some have easy approaches to the sea via sandy coves
and beaches and therefore may have possessed, in
addition to land-based spheres of influence and exploi-
tation, direct access to maritime trade systems and the
ability to engage in fishing and to take advantage of
the resources offered along the foreshore. Others, how-
ever, are located on high cliffs with no landing-place
for several kilometres. At Clawdd y Milwyr the asso-
ciated field system suggests a permanent agricultural
community. Even better evidence for the permanent
and long-term occupation of coastal forts comes from
the recent excavations at Porth y Rhaw in Pembroke-
shire.

Severe coastal erosion has reduced the interior of
the fort at Porth y Rhaw to a small percentage of its
original extent, although the complex defences remain.
Excavations undertaken within the interior found
remains of nine roundhouses, some with evidence of
at least five rebuilds, culminating in large, well
built, stone-footed structures. Artefacts indicate that

occupation continued into the Romano-British period.
The excavation sampled approximately 20% of the
surviving internal area of the fort, and this surviving
area may be less than a quarter of the original total
extent. Although it is dangerous to extrapolate from
such limited data, the evidence from Porth y Rhaw
suggests that some coastal forts were intensively occu-
pied in the Iron Age, and were of similar status to
inland hillforts (Figs 6.7; 6.8).

At Carreg y Llam, Gwynedd, salvage excavations in
advance of quarrying in the 1950s examined a coastal
fort of this date (Hogg 1957). The site consisted of a
fortified, stone-built hut defended by two lines of
rubble defence, situated on a rocky outcrop 150m
south-west of a sheltered cove (Porth Howel). The hut
was circular, approximately 6m in diameter, with walls
over 4m thick. The hut floor was paved, and contained
a hearth. Fragments of pottery embedded in the paved
floor, although initially dated to the Post-Roman
period, have since been assigned to the Iron Age.

Figure 6.6

Iron Age sites.
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Figure 6.7 The Iron Age coastal promontory fort at Porth y Rhaw, Pembrokeshire. (Photograph Crown copyright, RCAHMW, 1996)

Figure 6.8

Plan of structures

at Porth y Rhaw,

Pembrokeshire,
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excavations in

1995–98 (after

Crane forthcoming)
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High quality data on Iron Age occupation of the
coast fringe and of coastal exploitation has been ob-
tained from excavations in the Severn Levels. A major
programme of excavations at Goldcliff (Bell et al 2000,
83–135) has revealed a total of eight rectangular buildings
and associated post alignments, eighteen timber track-
ways and other structures comprising a settlement built
on the surface of a peat shelf.

There is no physical evidence for salt production on
the Welsh coast, but Mattews (1995, 15) has noted that
the distribution of Cheshire VCP (Very Coarse Pottery),
the vessels in which salt was transported, is distinctively

coastal, from the Dee Estuary to north Cardigan Bay.
The subject of trade and cultural contacts has been

touched on above. Apart from the evidence of exotic
artefacts, either chance finds or through excavation,
which imply sea-borne trade, there is very little direct
evidence for ships or shipping in and around the coast
of Wales in the Iron Age. There have been no dis-
coveries of ships or boats and no quays or landing
stages have been found. The best piece of evidence
comes from the discovery of a Graeco-Italic anchor of
the 2nd or 3rd century BC at Porth Felen, Aberdaron,
Gwynedd (Boon 1977).

6.5 Roman

Ptolemy’s Geography, dated to around AD 140–150,
demonstrates that the Romans had a good knowledge
of the coast around Wales. Ptolemy based his work on
earlier surveys and it has been suggested that informa-
tion relating to Britain’s northern coasts was derived
from the activities of Agricola’s fleet (Rivet and Smith
1979, 117); it is likely that knowledge of the Welsh
coast was gained by similar military reconnaissance
methods. Thus, unlike in earlier periods, we have a
historical context in which to place the archaeological
record. The archaeological record is also more com-
prehensive in the Roman period, with, for the first
time, evidence for quays. Generally, however, the types
of evidence remain the same, with many sites repre-
sented only by single finds or artefact scatters (Fig 6.9).

Military and civilian sites along the Severn Estuary,
and to a lesser extent along the Liverpool Bay and
Cardigan Bay coasts, attest to flourishing trade and
cultural contacts in the Roman period. It is considered
that the Romans secured Wales by a pincer movement
of overland armed forces and sea-borne troops. Cer-
tainly, many of the forts, such as Cardiff, Carmarthen,
Loughor, Pennal and Segontium (Caernarfon) were
established on navigable rivers and estuaries for ease of
provisioning and rapid sea-borne communications. The
fortress of the Second Augustan Legion at Caerleon
also enjoyed the advantages of sea-borne supply. Caer-
leon lies 14km from the mouth of the Usk – within
tidal limits but outside the coastal survey area. Attached
to the fortress were a civil settlement and quays and
wharves. The quays and wharves were examined in
1963 (Boon 1978) and were found to be of two phases,
the earlier of which had datable material extending to
AD 220. Behind the quay wall was a mass of crushed
phyllite or Prescelly slate, a type of rock that only
occurs on the south side of the Preseli Mountains in

Pembrokeshire. Phyllite was used as a roofing material
in the Roman town at Carmarthen, but at Caerleon
it was waste. Boon considered that ‘the fragments
therefore represent ballast taken aboard at some con-
venient strand, where the slate from inland quarries
was dressed and where accordingly there were heaps
of waste’. The location of these postulated convenient
strands might have been along the south Pembrokeshire
coast. It is highly likely that other forts and certainly
the town of Carmarthen also had quays, wharves and
jetties attached to them, but these have yet to be
located.

The discovery of a Roman road west of Carmarthen
indicates a fort in Pembrokeshire, perhaps in the vi-
cinity of Haverfordwest, the present limit of navagable
tidal water ( James 1990). The third century courtyard
building at Cold Knap, Barry, appears to have been a
military installation, perhaps also with a lookout tower,
though the building never appears to have been com-
pleted (Evans et al 1985).

Threat from Irish raiders in late Roman times saw
an increase in coastal fortification, with renewed activity
at Cardiff and Segontium, and the construction of a
fort and watchtower at Holyhead. Another possible
signal station close to Fishguard, Pembrokeshire, was
located during the coastal survey, although this site
requires further investigation to confirm its character,
as does a possible watchtower on Anglesey, opposite
Holy Island (for a recent review of the archaeology of
Roman Wales see Davies 2000; for the signal station
see Crew 1981).

The two major Roman towns of Wales, Carmarthen
and Caerwent, and the influence of Chester – although
outside our study area – on trade along the north
Wales coast was also considerable.

The discovery of a Roman boat at Barland’s Farm,
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Magor, Monmouthshire, provides further hard evi-
dence for coastal trading and shipping. The boat was
found 4km inland, buried 3m below present ground
level (Nayling et al 1994) in what had been a tidal
creek of the Roman period, adjacent to a stone-built
quay or bridge abutment. The boat was of Romano-
Celtic type, with comparable examples found in the
Thames and Guernsey.

Lead, mined and smelted in a number of places in
Wales, would have been exported by sea. A harbour
has been postulated at Prestatyn, Flintshire, and a find
of twenty lead pigs at Runcorn, Cheshire, may be the
result of a shipwreck (Britnell 1990, 133; Davies 2000,
100–04). In north Wales the discovery of several copper
cakes or ingots stamped with Imperial numbers has
often been cited as evidence for mine workings on the
coast at Mynydd Parys, Anglesey, and on the Great
Orme, though the extraction sites have yet to be located.

Stray finds of Roman date, in particular coins, on

virtually every major beach in Glamorgan and up into
the Towy valley provide more evidence for active coastal
trading along the Severn Estuary. This, combined with
the evidence of finds from the native settlements,
implies trade routes out from forts and towns in the
Severn Estuary into the Irish Sea. Trinkets and baubles
found during extensive excavations at the inland Iron
Age fort at Castell Henllys in north Pembrokeshire can
be perhaps ascribed to itinerant traders drawing their
vessels up on Newport beach, Pembrokeshire, 7km
downstream, and setting up temporary trading stations
or markets. There are many other suitable beaches and
coves on the west and north coasts of Wales which
could have been used in a similar way. Outside the
environs of the Severn Estuary and Liverpool Bay and
excluding military sites it is, however, worth noting
that the total number of finds of Roman date on the
coast is small, and could perhaps be accounted for by
episodic or spasmodic visits from a few trading ships.

Figure 6.9

Map of Roman sites.
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There are numerous native settlements close to the
coast, and their preservation by sand inundation, as at
Stackpole Warren, or within water-logged conditions
as at Goldcliff, enhances their importance (Benson et

al 1990; Bell 1994). Occupation remains have also been
recovered from caves, that at Minchin Hole possibly
revealing simultaneous use by several family groups
(Branigan et al 1993).

6.6 Early medieval

Increased documentation and a wider range of archae-
ological, epigraphic and linguistic evidence in the
post-Roman periods ensures that the pattern of trading
and cultural contact is better understood (Fig 6.10).
The wide trade network established during the
Romano-British period is severed with the collapse of
the Roman Empire and the old pattern based upon the
Irish Sea basin and the western seas that existed prior
to the Roman conquest is re-established. According to
the lives of the early Celtic saints, the western seas were
busy with missionaries, pilgrims and holy men spreading
Christianity to all lands. St Samson of Dol is recorded
as undertaking a trans-peninsular journey from Dublin

to Caldey Island, across to Cornwall and on to Brittany.
These strong cultural and religious links between Wales,
Cornwall, Brittany, Ireland and Scotland were empha-
sised by Bowen (1969), and although most of the source
material is late there is sufficient early material to suggest
the ‘routes are regular, unremarkable to the commen-
tators; and abbots had their harbours’ (Davies 1982, 18).
A more celebrated journey than that of St Samson is
that of St Patrick. It is reputed that he embarked for
Ireland from Whitesands Bay, Pembrokeshire, hence
the chapel dedicated to him at this location. But this
was not a one-off trip by a holy man eager to spread
the Gospel; Irishmen are recorded at St David’s in the

Figure 6.10
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5th and 6th centuries, and the strong links between
south-east Ireland and south-west Wales at this time
are emphasised by the Ogam and Latin memorial stones
found in these two regions (Thomas 1994). Clearly,
Whitesands, Pembrokeshire, close to the important
ecclesiastical foundation at St David’s, would have
served as a vital sheltered embarkation point for traders
and pilgrims on the harsh north Pembrokeshire coast.
In north Wales the name Llyn may or may not be
derived from Laigine, the Leinster tribe who, it has
been argued, settled there in the post-Roman period,
though place-name evidence for Irish settlement outside
Pembrokeshire is scarce (Lloyd-Jones 1982, 101). At
Aberdaron, Gwynedd, a clas was established, of which
the memorial stone to Senacus may be a reflection.
From here pilgrims in the 11th century, if not much
earlier, embarked on the final stage of their pilgrimage
to Bardsey Island (Ynys Enlli), the reputed burial place
of Dyfrig and Deiniol.

Coves and beaches on the Welsh coast also func-
tioned as landing places for cargos from further afield
than the Irish Sea basin. Pottery of post-Roman date
from the eastern Mediterranean, north Africa and the
Bordeaux region is known of from several sites, as well
as from other locations in western Britain, Scotland
and Ireland. It has been suggested that these Mediter-
ranean imports arrived in Britain in ships that sailed
directly from the Aegean or Constantinople itself,
though Wooding (1996), in a recent review of long-
distance sea trade in the period AD 400–800, concluded
that the evidence for commerce has been exaggerated
beyond its limits.

Longbury Bank, near Tenby, Pembrokeshire, stood,
up to a few centuries ago, above the tidal inlet of the
Ritec. Excavations here produced a range of 5th–7th
century imported pottery and glass, but little structural
evidence (Campell and Lane 1993). This site clearly
had trading elements, but its status and character
remain largely undefined, as does its relationship with
the nearby, and perhaps later, settlement at Tenby
celebrated in verse in the 9th century:

Addwyn gaer y sydd yn arddwyrain,
Gochawn ei meddud, ei molud gofrain.
Addwyn ar ei hôr, esgor gynfrain,
Goddef gwrych, dymbi hir ei adain.

(There is a fine fortress on a height,
Lavish its feasting, loud its revelry.
Beautiful all round it, that fort of champions,
Is the flying spray: its wings are long!)
           (Williams I, 1972, 164–5)

Excavations at Hen Gastell, Briton Ferry, Neath-Port
Talbot, produced material of a similar range to that
from Longbury Bank – 6th to 10th century (Wilkinson
1995). This small, steep-sided hill overlooks the shel-
tered estuary of the Neath and was reoccupied in the
12th–14th centuries, possibly serving as Morgan ap
Carodog ab Iestyn’s castle. As with Longbury Bank a
good archaeological context for the artefacts was absent,
but the site was interpreted as a redistributive centre
for imported luxuries, under royal control.

Although documentary sources and Viking place-
names, such as the islands Skomer, Ramsey and
Gateholm, all in Pembrokeshire, or the Skerries, Orme
and Anglesey in north Wales provide evidence for those
most notorious of Dark Age seafarers, archaeological
evidence is scarce. In south Wales a recently discovered
sword guard of c 1100 on the Smalls reef is thought
to be from a wreck which had broken up off Ramsey
Island. The most important site to be discovered in
recent years is, however, in north Wales. A couple of
miles inland from Red Wharf Bay, Anglesey, at Glyn,
where on-going excavations have revealed evidence of
a settlement of pre-Viking and Viking date. Initial
analysis suggests an initial settlement of the immediate
post-Roman period was heavily fortified at the start of
the Viking raids, and developed into a strong trading
or mercantile settlement (Redknap 1995, 1996, 2000).
A possible burial at Benllech near to Red Wharf Bay
is further evidence of a Viking presence in the area.
Glyn was undoubtedly part of a wide trading network,
of which a near neighbour included the harbour and
settlement at Meols (Merseyside) (Redknap 2000, 64).

Glyn is an exception: settlement sites of early medi-
eval date are notoriously difficult to locate in Wales
and the coastal zone is no exception. In addition, the
pattern on the coast is confused by the low level of
archaeological investigation and the consequent in-
ability of archaeologists to classify known sites. Thus
there is some confusion as to whether the range of
earthworks on Gateholm Island, Pembrokeshire, is a
settlement or a religious site, or both. There is also
some debate about its date, with Roman as well as early
medieval artefacts present. Sites similar to Gateholm
may exist elsewhere, for example Sheep Island and
Monk Island, Pembrokeshire; Ynys Seiriol, Anglesey
and Burry Holms, West Glamorgan are likely locations.

Ecclesiastical and burial sites are not uncommon on
the coast, although to what extent these are purposefully
located there is difficult to know. Many chapel and
well sites, although traditionally dated to this period,
usually contain structural remains of medieval or later
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date. For example Locock (1997a, 22) has noted that
the Glamorgan coast is rich in springs, many of which
have accrued names and traditions of holy or healing
wells, though most of the examples cited are of the
post-medieval period. Similarly, structural remains of
chapels can be found at St Non’s near St David’s,
Pembrokeshire, and, probably the best known coastal
chapel and holy well site in Wales, St Govan’s, Pem-
brokeshire – but in both cases the remains are medieval
or later. Traditions and documentary evidence of cha-
pels, usually thought of as mariner’s chapels, are also
common; in particular there is a group of such sites
on Milford Haven, but once again these may be of
later date.

Cemeteries, however, are known from this period.
For example work in the earlier decades of the 20th
century uncovered many burials, many in cists, at Capel
St Ffraid, Towyn y Capel, Anglesey, and in 1980, a
penannular brooch of the 8th–9th centuries was found
on the site. Excavations carried out in 1997 revealed
the remains of some sixteen burials, two of which were
in cists and the remainder in unprotected dug graves.
One of the former was dated to 1350 +/– 90 BP
(Beta–121649) giving a calibrated date of AD 555–885

at 95% probablility (Davidson 1998) (Fig 6.11). On the
Pembrokeshire coast, a former chapel also dedicated
to St Ffraid (St Bride) is also associated with cist graves.
Here graves eroding from a low cliff at the head of St
Bride’s Haven have been noted for over two centuries.
Radiocarbon determination from bones from one of
the graves indicates burial in the 8th–11th century. At
the Atlantic Trading Estate, Barry, a small cemetery
of more than 40 burials in wind-blown sand has been
excavated. Some burials were in coffins and others in
partial cists. The cemetery has been dated to the
4th–6th centuries AD (Newman and Parkin 1986, Price
1987). From the excavated evidence it does not seem
to have been associated with a structure such as a
chapel.

In addition to the above burial sites which have
undergone varying degrees of archaeological investiga-
tion, there are many more cemeteries and related sites
of the Christian era which have been exposed by coastal
erosion. As Locock (1977a, 22) noted in relation to the
Glamorgan coast, direct dating of these burials has only
recently been available; many are still undated. Some
have been assigned to a particular period because of
their association with or proximity to other sites. This

Figure 6.11 Excavations at Capel St Ffraid, Trearddur Bay, Anglesey. A cist grave of 7th-century date is being excavated, and there is an
excavated small cist grave in the foreground. (Photograph by GAT, 1997)
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was the case at Nash Point Camp, Vale of Glamorgan,
where burials were considered to be Roman due to
their proximity to features of that date, even though
Nash Point is an Iron Age fort! At West Angle Bay,
Pembrokeshire, burials recently found eroding out from

a low cliff are assumed to be early medieval in date
because of the nearby presence of a presumed early
medieval earthwork graveyard enclosure (now flat-
tened), and the tradition of St Anthony’s Chapel in
the vicinity.

6.7 Medieval

Towns are the greatest physical legacy of the Norman,
Anglo-Norman and Edwardian conquests of Wales.
Apart from the Marches, virtually all the major towns
of Wales down to the urban population explosion that
accompanied industrialisation were founded on the
coast between the late-11th century and the early-14th
century. The reasons for this are twofold: first, for
several centuries Wales was a frontier zone and the
requirement of victualling and the possible need to
summon troops and extra man power by sea were
paramount; second, the moderately large populations

of these new towns were engaged in trade and com-
merce; the topography of Wales determined that the
success of such enterprises depended on good transport
links, which in this period usually meant maritime
transport, as seen at Kidwelly (Fig 6.13, for location of
sites see Fig 6.12). Add coastal castles to the towns and
the legacy of the medieval period to the Welsh coastal
heritage is very considerable.

As the medieval period progressed, documentary
sources indicate an increasingly settled way of life, greater
prosperity and diversification in economic activity

Figure 6.12

Map of medieval

sites named in the

text.
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and trade. Milford Haven’s great natural harbour was
well known; it was from here that Anglo-Normans
mustered their fleet for the conquest of Ireland, and
it was chosen by Owain Glyndwr and Henry Tudor
as the landing-place for their armies of invasion. In
the 14th century, Holyhead on Anglesey in the north
and Tenby in the south were chosen as the muster-
centres for ships from Wales, Chester, Devon and
Cornwall and the Cinque Ports for the reinvasion of
Ireland (Usher 1953). Surprisingly there is virtually no
direct evidence of maritime trade in the archaeological
record: apart from the dock incorporated into Beau-
maris Castle, Anglesey, there are no surviving quays,

wharves or jetties of medieval date, although in minor
creeks and inlets the beaching of craft was probably
typical. The Magor Pill boat, Gwent (Nayling 1998),
and the Pwll Fanog wreck in the Menai Strait ( Jones
1977; Roberts 1979) are the only known medieval
shipwrecks from off the Welsh coast. Fish traps prob-
ably represent the best surviving physical evidence for
economic exploitation of the coast in this period (see
Chapters 9 and 10 in this volume).

In all, approximately 150 sites were assigned to the
medieval period on the Welsh coast during the assess-
ment surveys. These sites are mixed in character, and
criteria for inclusion in individual coastal surveys were

Figure 6.13
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Crown copyright,

RCAHMW, 1989)
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not consistent across the country. For instance, the
town walls at Tenby were included in the survey of
the Pembrokeshire coast, but those of other boroughs
outside Pembrokeshire, such as Caernarfon, were not
included. Many of the sites assigned to this period,
such as churches, dwellings and pillow mounds, are as
typical of inland sites as coastal ones, and their coastal
location may not be significant. It can be argued that
the success of medieval towns, ports, docks and wharves
in developing and expanding from the Middle Ages to
modern times has resulted in the relative paucity of
archaeological evidence for maritime activity and coas-
tal exploitation – recent development overlies the old.
The few large urban excavations that have been carried
out in the Principality exacerbate this problem.

The remainder of this section examines the potential
nature of the evidence, and then looks at a number of
case studies.

Aside from documentary evidence, the greater por-
tion of our knowledge for maritime trade and coastal
exploitation comes from excavations on conventional
dry-land sites. We know from later medieval and
post-medieval sources that the port of Bristol domi-
nated trade in the Severn Estuary. Chester performed
a similar function for the north Wales coast; the role
of its port has been recently reviewed (Laughton 1995).

Pottery from numerous excavations supports this. For
instance, a distribution of proto-Ham Green and Ham
Green wares (Bristol) demonstrates the strong influence
of coastal trading, with a spread of material along the
Severn Estuary and up into Cardigan Bay as far as
Aberystwyth (Papazian and Campbell 1992). Other
southern English ‘produced’ pottery such as Wiltshire
wares and north Devon wares show a similar distribu-
tion. A similar but less marked pattern is present in
north Wales. Audlem ware and Ewloe ware have a
general north Wales coastal distribution. These dis-
tributions seem to demonstrate coastal traders operating
out of Bristol and Chester. Pottery from Iberia, France
and Ireland has a more even, but still coastal, distribu-
tion. This evidence is more difficult to interpret, but
is probably a result of ships plying the west coast of
Europe using Bristol, and to a lesser extent Chester,
as entrepôts, or long distance traders calling directly
into the Severn Estuary, Irish Sea and north Wales
ports, or a combination of both.

The distribution of pottery clearly demonstrates an
intensive and widespread trade between Welsh towns
and ports in England and further afield. However,
apart from Beaumaris Castle, there is no physical
evidence in the form of ports, docks, quays, wharves,
ship-building yards or other structures, although

Figure 6.14 The remains of the Bishop’s palace at Gogarth, near Llandudno: part of the eroding 13th-century hall. (Photograph by GAT, 1997)
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surviving buried evidence may still come to light,
particularly in the less developed ports.

Carmarthen was among the largest of medieval towns
in Wales, if not the largest, until it was outstripped
by the booming industrial towns of the 18th and 19th
centuries. Its situation, several kilometres from the open
sea on the River Tywi, ensures that it has not suffered
from coastal erosion, and industrialisation has not
destroyed earlier facilities. Though a quay was built in
the 16th century it is likely that medieval remains lie
buried, possibly intermingled with Roman wharves and
jetties. Smaller ports of Carmarthen Bay, Kidwelly,
Laugharne and St Clears, may also possess the remains
of medieval quays buried and obscured by later devel-
opment. The two major medieval ports on Milford
Haven, Haverfordwest and Pembroke, enjoy a similar
sheltered situation to Carmarthen. Here, again, later
but relatively small-scale development may mask me-
dieval remains.

The situation on the north Wales coast is similar to
that on the south. Llanfaes, Anglesey, was a prosperous
town with, it has been calculated, 70% of the whole
trade of Gwynedd passing through the port in the 13th
century. Longley has suggested that the Llanfaes ferry
terminal (later the Beaumaris ferry) lay on the ‘Green’
– the flat land on the Menai Straits in front of
Beaumaris Castle. Certainly the discovery of quays,
wharves and jetties at Llanfaes would be of the first
importance, adding to our, at present, inadequate,
understanding of commerce and trade in a native Welsh
town. The majority of native Welsh royal courts were
situated close to the coast, as were the principal eccle-
siastical settlements at Bangor and St Asaph and the
Bishop’s Palace at Gogarth, Llandudno (Fig 6.14)
( Johnstone 1997, 2000; Davidson 2001), and there is
potential at these sites for the discovery of harbour
facilities. Following the Edwardian conquest of north
Wales, Llanfaes was replaced by the castle-borough of
Beaumaris. The other Edwardian castle-boroughs of
north Wales – Caernarfon, Conwy, Flint, Harlech –
deserve special mention as they were purposely located
on the coast to provide a tight defensive girdle around
the stronghold of Gwynedd, and for ease of communi-
cation and supply. Even Rhuddlan (Denbighshire),
several kilometres from the sea, was provided with a
canal parallel to the River Clwyd to link town and
castle with the coast. All these castle-boroughs were
clearly provided with quays and wharves, though per-
haps not so intimately linked to the castle as at
Beaumaris; some of these may survive beneath later
installations.

6.7.1 Case studies
Several medieval coastal sites have been investigated,
and a summary of a selection of these is provided below
as examples of the varied information available from
excavation.

Magor Pill boat (see Fig 9.2)
A wreck discovered on the Severn Levels in 1994, and
now known as the Magor Pill I boat, is the only
example of a medieval vessel that has been subjected
to detailed investigation (Nayling 1995, 1998). Only
two other medieval boats are known from Wales: a
second boat at Magor Pill, of 16th-century date (Nayl-
ing 1996) and the Pwll Fanogl wreck ( Jones 1977). The
Magor Pill I boat was fully investigated and recorded,
culminating in its lifting, dismantling and conservation.
It was found to be a 13th-century clinker-built vessel
that had been carrying a load of iron ore. Only the
incomplete forward part of the vessel was present, but
enough survived to indicate that large boats or small
ships of the Norse tradition were in use in this period
in the Severn Estuary. Its landing place may have been
at a place known as Abergwaitha, which was lost to
the sea in the 14th century.

Bishop’s Palace, Gogarth
In 1993, as part of the coastal survey, it was noted that
the extant remains of the Bishop’s Palace, Gogarth,
Gwynedd, a residence of the medieval Bishops of
Bangor, lay close to cliff-face erosion and that a section
containing deposits relating to the site had been exposed
(Fig 6.14). Partial excavations in 1955/56 had revealed
that the building had been burnt down around 1400;
this was ascribed to Owain Glyndwr. Recording and
excavation in 1997, as a result of the 1993 observations,
revealed more information on layout and structure of
the buildings on the site.

Castell, Porth Trefadog
Coastal erosion prompted the excavation of a medieval
castle site at Castell, Porth Trefadog, Anglesey, in 1984
(Longley 1991). Sherds of Roman pottery are perhaps
an indication that this earthwork cliff-top castle was
first fortified in the Iron Age, but it is to the 11th–13th
centuries that the main defences belong. Enclosed by
the defences was a substantial stone-built, rectangular
building. The impetus for the fortification of the site
may have been local initiative, Norman influence or
Norse penetration and contact. The excavator provides
parallels with Castell on the Isle of Man, and favours
Norse influence. He cites the aid which Dublin and
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Man rendered to the Kings of Gwynedd in the 11th
and 12th centuries as a context.

Merchant’s House, Tenby
Restoration work on a late medieval house in Tenby,
now known as the Tudor Merchant’s House, led to
the excavation of a cesspit and the subsequent analysis
of its contents (Murphy 1989). This was a very small
piece of archaeological work, but the results provided
substantial evidence of maritime trade, fishing and
shoreline exploitation in the late medieval and early
modern periods that has not been matched elsewhere.

Pottery from Iberia and north Devon provided the
evidence for maritime trade; this was supported by
large quantities of grape and fig seeds. Fish bones
present in the pit demonstrated that a wide range of
marine habitats were being exploited using a variety
of methods: cod, skate and rays are suggestive of deep
water fishing, perhaps using nets; bass, conger and
mullet inhabit shallower water and estuaries and may
be caught in nets or lines. The shells of cockles,
periwinkles and limpets indicate that other foods were
collected at low tide on the foreshore.
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7.1 Introduction

The economic and technical changes of the post-
medieval period profoundly affected the coast of Wales,
transforming quiet creeks into major harbours, and
small market towns into bustling cities. The proximity
of ports in north Wales to Liverpool and of those in
south Wales to Bristol meant that Welsh maritime

developments took place along the busy sea-lanes of
Britain’s Atlantic economy, and political union with
Ireland between 1800 and 1920 resulted in the creation
of fast and efficient packet services from Welsh harbours
(Fig 7.1).
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7.2 Ports and harbours

7.2.1 Background
There is abundant evidence of maritime activity in
Tudor Wales and in the 17th century, just as there is
for the medieval period. The artery of the Severn in
particular was busy with shipping, connecting up-river
wharves with Bristol and the ports of north Devon.
The river estuaries of south Wales provided shelter from
the prevailing winds and enabled small craft to be
beached in comparative safety. In north Wales trade
was carried out with other local ports, with Chester,
and with Lancashire and Westmoreland, as well as with
Ireland and the Isle of Man (Williams 1978). Lewis
Morris’s description of the west coast of Wales, which
accompanied his harbour plans of 1748, indicates a
coastal economy still based largely around corn exports
and fishing but which was already developing and in
need of more sophisticated navigation markers and
harbours (Morris 1748). By the end of the 18th century,
the export of coal and to a lesser extent of slate, lead
and copper, was beginning to transform many Welsh
ports. Established harbours such as Aberystwyth conti-
nued to export corn and to land fish but also became
the entrepôt for lead mined in the Cardiganshire hills.
Cardiff had little more than a quay and a wharf on the
eastern bank of the Taff behind the town until 1798,
but soon became a major exporter of iron and later of
coal. It also came to import grain, becoming the major
flour producer outside London, and by 1914 it had also
established itself as a deep-sea trawler port (Craig 1986).

Some of the smaller ports of west Wales had been
centres of importance in the medieval period, and were
the beneficiaries of increased investment in the early-
19th century. Some, such as Aberaeron, Aberystwyth,
Pwllheli and Barmouth prospered as a result, but others
went into decline very shortly afterwards. At Tenby,
the herring trade yielded in the 19th century to tourism
(Murphy and Allen 1997). Porth Dinllaen, with its
surviving customhouse, had hopes of becoming the
packet station for Ireland, but lost out to Holyhead.
Carmarthen, where none of the attempts to make the
river navigable met with any real success, lost out to
other ports and to the railway in the mid-19th century;
so did Pembroke, though its wharf continued to be
served by a sailing ship until the 1960s (Page 1998).
Many of these smaller ports have been affected by
recent development. At Aberaeron, the harbour of
1807–1812 has been radically altered in recent years,
though piers, quay walls, lime-kilns and harbour build-
ings survive; at New Quay the stone harbour wall,

begun in 1835, survives along with warehouses and other
structures; at Newport in Pembrokeshire the harbour
wall has been replaced with edge-set slate slabs. At
Cardigan, an important medieval port ( Jenkins 1982),
three wharves survive, each retaining its stone walling,
warehouses and other buildings. The old mercantile
warehouse and stores are now used as a heritage centre
(Sambrook and Williams 1996), but some buildings
have been unsympathetically renovated. At Abe-
rystwyth, the harbour of 1836 has been partly infilled
by housing development which has left its associated
lime-kilns part buried, though other features remain,
including a possible fish warehouse. Further north the
use of pleasure craft has given a new lease of life to
the quay at Barmouth, built in 1802, and the harbour
at Pwllheli, which dates from 1815.

In north-east Wales and on the Dee Estuary, a
number of small ports remain in use, of which the
most significant is Mostyn, although Shotton steel-
works maintains a quay, and Foryd, Connah’s Quay
and Greenfield are still used by small vessels. Other
minor ports such as Sandycroft, Aston, Bagillt and
Bettisfield are now silted and largely disused ( Jones
1997, 266).

7.2.2 Fishing
Wales’s long tradition of sea and inshore fishing formed
part of a seasonal economy which might involve agri-
cultural labour, mining, and other shore-based
activities. The herring (Clupea harengus) not only
formed an important item in the diet of Welsh people,
but was also a significant export. Though some ports,
such as Tenby, were particularly important, every creek
of west Wales appears to have had its herring fleets in
the 18th century, when acts of parliament were passed
to encourage the trade. The shallow-draught boats
required little investment in quays and other harbour
facilities, and the simple methods of preserving the
catch means that fisheries have left little tangible evi-
dence. Smokeries were often cottage chimneys, or were
to be found in cramped back yards.

The trade enjoyed a revival in the later years of the
19th century and the early part of the 20th, when it
came to be concentrated at Milford Haven and Neyland
in the south, and Moelfre and Holyhead in the north.
In part, these developments were sustained by the
introduction of refrigerated vehicles on the main line
railways, which enabled a far wider distribution than
had hitherto been possible.
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Other types of fishing have also flourished in the
Irish Sea, but have left little archaeological evidence.
At Conwy, mussel fishing has a long history. A whaling
fleet, crewed by Nantucket men, operated out of Mil-
ford Haven from 1792 to 1819. Inshore fishing fleets
still operate from New Quay and Aberystwyth.

7.2.3 Mineral exports
The unprecedented scale of construction of ports and
harbours in Wales in the 19th century was, above all
else, a reflection of the huge expansion in mineral
exports, a trend already evident well before the end of
the 18th century. Exports of coal and coal products
through Cardiff increased from 124,000 tons in 1835
to 22,108,000 in 1913, through Swansea from 385,000
tons to 4,938,000 (Craig, 1980).

Some of these ports were developed from new, and
others made use of an existing site. In the case of the
coal industry in particular, the development of harbours
was also a reflection of the size and construction of
the vessels which used them. Small coal-carrying sailing
vessels could be, and routinely were, beached in order
to be loaded or emptied by carts led across the sand,

but the need for a faster turnround and the use of
larger vessels, iron-hulled and steam-powered, required
the construction of progressively larger docks as well
as the use of staithes, coal drops, cranes, and other
machinery. The use of railways for land transport also
required the construction of engineered harbour facil-
ties (Kenwood 1986).

At Newport, harbours and docks were constructed
in the early 19th century with the opening of the first
tramroads to give direct access to the Monmouthshire
ironworks. The construction of the Glamorgan canal
in 1798 began the transformation of Cardiff from a
small market town to the commercial hub of late-Vic-
torian Wales by creating the first effective dock in the
last few hundred yards of its course. The first wet dock,
the Bute West Dock, followed in 1839, and port
expansion went on until the opening of Queen Alex-
andra Dock in 1907 (Fig 7.2). Even the pace of growth
at Cardiff could not keep up with the needs of the
coal industry, and in 1889 a group of coal owners
opened the first docks at Barry, extended in 1898. Barry
and Cardiff both included large ponds to store timber
for use as pit-props (Locock 1997).

Figure 7.2 Queen Alexandra Dock, Cardiff. (Photograph Crown copyright, RCAHMW, 1995)
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These docks were promoted and owned first by the
canal companies, then by their successor railway com-
panies, which led, at the amalgamation of 1923, to the
Great Western Railway becoming the largest dock-
owner in the world. The export of coal remained their
mainstay until the effective end of deep mining in
south Wales in the 1980s.

Nearby, at Briton Ferry on the River Neath, a dock
was opened in 1861 and remained in use until 1959,
entry to which was through a single buoyant lock gate.
The accumulator tower is a Scheduled Ancient Monu-
ment (GM445), but otherwise this area has been
substantially reshaped by the Port Talbot steelworks
and by the A48 and M4 bridges.

Swansea, alone amongst the major south Wales ports,
was administered from 1791 until 1922 by a public
harbour trust. In Elizabethan times, loading stages and
quays were already being constructed along a line now
represented by The Strand. The ‘towne dock’ was built
in 1624, and by the late-18th century the piecemeal
construction of wharves along the Tawe had made
Swansea the largest port in Wales, bringing in copper
ore to the smelting-houses along its banks, and expor-

ting coal from the western part of the south Wales
coalfield. It continued to expand in the 19th century.
The New Cut, constructed between 1843 and 1845,
realigned the river, enabling the North Dock to be
built on its old course in 1852. The South Dock was
built in 1857; on the east side of the river, Prince of
Wales Docks followed in 1881, King’s Dock in 1909
and Queen’s Dock in 1920. Of these, the South Dock
survives as part of a marina barrage development, and
retains many of its historic features, including the dry
dock, pilot house and pump house. The Eastern Docks
remain in use for the Swansea-Cork ferry (Fig 7.3).

As well as the ports of the Bristol Channel, some
of the smaller ports in north-east Wales also shipped
coal, a trade which only came to an end in the 1990s
when Point of Ayr Colliery closed.

The development of the slate and granite quarries
of north-west Wales prompted the construction or
extension of a number of comparatively smaller har-
bours from the late-18th century onwards. Caernarfon
shipped 85,044 tons of slate in 1844, but declined
thereafter, though others continued to be busy until
the end of the Victorian period (Lloyd 1989). The slate

Figure 7.3 Swansea Docks and the New Cut. (Photograph Crown copyright, RCAHMW, 1991)
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ports of Gwynedd form a distinctive type of coastal
development, served by narrow gauge railways, and
making use of labour-intensive hand-loading. Port Pen-
rhyn near Bangor dates in part from 1798, but was
extended in the 1850s, and still sees some commercial
use. This well-preserved harbour landscape retains its
original warehouse, stables, port office, locomotive shed
and lime-kilns as well as an unusual circular latrine.
Nearby is Port Dinorwic (y Felinheli), where blocks
of flats have been built on the quay-sides and the dock
is used as a marina. Both of these were privately owned
by the quarry landlord. Caernarfon and Porthmadog

(Fig 7.4) both served a variety of quarries, and so were
managed by trusts. In both cases much of the port
infrastructure survives, though unattractive maisonettes
were built at Porthmadog in the 1960s. Both have a
maritime museum. Aberdyfi was the last of these slate
ports to be developed, where a small harbour was
extended in 1885 to cope with exports from the southern
Merioneth slate quarries. Smaller still are the jetties
and wooden quays along the Llyn peninsula serving
the stone quarries at Trefor and around Nant
Gwrtheyrn (Smith 1995). Raynes Quarry at Llanddulas
still makes use of a jetty to ship limestone (Fig 7.5).

Figure 7.4

Porthmadog sluice

bridge and slate

quays, c. 1880.

(Source: NLW/ John
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Figure 7.5

Coastal quarrying:

Raynes Quarry jetty
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Conwy.

(Photograph CPAT,

1996)
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7.2.4 Packets and ferries
Harbours were also developed to service packet boats.
The Union with Ireland underlay the construction of
harbours, roads and railways to Holyhead, Milford,
Neyland, and Fishguard, as well as the introduction
of railway-owned steamers on the crossings, but paddle-
steamers also ran from Cardiff to Weston-super-Mare
and Ilfracombe, and from Beaumaris to Liverpool.

At Holyhead, the major port for Ireland, the harbour
was extended by Rennie from 1811 and later by Telford,
as part of the programme of connecting London and

Dublin by as fast and efficient a means of transport
as possible. Stephenson’s railway between Chester and
Holyhead was completed in 1850, by which time the
construction of a massive harbour breakwater was
under way, not finished until 1875. Brunel’s South
Wales Railway reached Neyland, which he intended
as the liner port for the Atlantic crossing, in 1856.
Though this hope did not materialise, the Irish packet
service was transferred here from Milford, and operated
from Neyland for the next fifty years, until Fishguard
opened.

7.3 Land communications

7.3.1 Background
The development and the decline of coastal settlements
and of shipping in the Modern period reflected, and
depended on, the development of land transport links
to the hinterland as well as on the scale of economic
activity that the hinterland supported. Cardiff and
Newport only came to prominence as coal-shipping
ports when canal and tramroad technology became
sufficiently developed to allow the ironworks and col-
lieries at the head of the valleys a viable transport link
with a deep-water port on the Severn Estuary. The
successors to these early transport systems, the loco-
motive-worked railways that came to be built from the
1840s, continued to keep Welsh coal ports busy until
the late-20th century. Elsewhere, the railway network
sustained and developed existing maritime traffic, often
centralising it in rail-served ports, such as the cattle
trade with Ireland, or off-shore fishing. In many cases
improvement to land transport prompted the develop-
ment of Welsh ports as holiday resorts.

Conversely, the fact that the railway system never
reached some ports, such as Red Wharf Bay in Anglesey,
meant that they declined throughout the Victorian
period, but now preserve the character of a small Welsh
port of the early-19th century.

7.3.2 Fords and estuarine ferries
Rivers and estuaries were both means of transport and
obstacles to communication. They were crossed by
fords where they were sufficiently shallow and by ferries
where they were not. The remains of these features
survive at a number of locations throughout Wales.
Loughor, for instance, was the lowest crossing point
for road transport, by ferry and ford until the first
timber bridge was built in 1834, followed by the rail
bridge in 1852 (Locock 1996). Landing slips and embark-
ation points survive at Ferryside-Llansteffan and

Pentowyn-Laugharne in Carmarthen Bay, where ferries
were in use to the 1950s (Page 1998), and over the
Menai straits (Smith 1995, Jones 997). The sites of
causeways and fords are visible across the mouth of
the Dee ( Jones 1998).

7.3.3 Land transport
A variety of overland transport links connected com-
munities and industrial sites with ports and harbours.
At the most basic level, these take the form of primitive
rutways down to the sea shore, such as the causeway
near Laugharne on which carts were led from the
Coygan lime quarries to Railsgate Pill (Page 1998).

Sea-locks giving access to inland waterways survive
at a number of locations on the south Wales coast,
such as on the Glamorgan canal at Cardiff, dating
from 1798 and further west on Kymer’s canal, which
reaches the coast at Kidwelly. Elsewhere in Wales the
only significant canal is Sir John Glynne’s cut from
Bretton across Saltney Marsh for transport of coal to
the Dee.

Later than the canals, as a rule, are the railways
directly connecting a mine or quarry with navigable
water, frequently of non-standard gauge, often initially
horse-worked rather than locomotive-operated. The
remains of such systems can be seen in a great number
of locations along the coast – at Burry Port, coming
from the Gwendraeth valley (Page 1998), at Saunders-
foot, for coal, and Porthgain, where stone, bricks
and slate were transported. At Porthmadog, Madocks’s
sea defence wall, the Cob, carries the 2ft gauge
Ffestiniog Railway, opened in 1836, across the bay to
the harbour. It was the Ffestiniog which took the
tradition of the small unimproved mineral railway into
the age of steam and passenger transport, and now
serves as a major visitor attraction. The coming of the
national railway network resulted in the construction
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of extensive networks of branches and sidings from
the main lines to ports and harbours.

Other major transport links were obliged by the
topography of the areas they crossed to make use of
the coastline, and as such constitute coastal features in
their own right, even if they contributed little to coastal
traffic. Amongst these are the Penmaenmawr roads,
and the main railway arteries along the north and
south coasts of Wales, built by the two most famous
railway engineers of the 19th century – Brunel’s 7ft

gauge South Wales Railway, and Robert Stephenson’s
standard gauge Chester and Holyhead. These, and the
Aberystwyth and Welch Coast Railways’ branch from
Machynlleth to Pwllheli, continue to make use of
impressive engineering features, particularly the wooden
bridges over the Dyfi, Mawddach and the Dwyryd.
Most famous of all are the Britannia Bridge over the
Menai Straits, now much rebuilt, and the Conwy
tubular bridge.

7.4 Communications towers

The volume of shipping along the Welsh coasts from
the 18th century onwards made necessary a variety of
means of communication to ensure mariners’ safety.
Rocket houses survive at Cwm Nash and Watchhouse
Bay. Lighthouses, dating in some cases to the 18th
century, remain in use, adapted to modern methods,
all around the coast (Hague 1994). A number of

seamarks of varying character survive, such as the
‘White Ladies’ or ‘Coal Rock Beacons’ at Carmel Head,
Anglesey. Between Anglesey and Liverpool there survive
the remains of a series of semaphore stations used to
pass messages about the arrival and departure of ships
between the Port of Liverpool and Holyhead (Large
1998).

7.5 Coastal industries

7.5.1 Background
Before inexpensive overland carriage became an option
in the 19th century, industries which could be estab-
lished near or on the coast could reap the benefits of
low transport costs. Additional industries made direct
use of the resources of the sea, such as salt extraction
(Wilkinson et al in press) and tide mills for powering
corn or woollen mills (Davidson 2000; Minchinton
1978).

7.5.2 Extraction
The rocky coastline of Wales has been very extensively
worked for a variety of minerals and useful earths.
Whilst the great centres of mining and quarrying lay
inland, and in many places could only develop once
canals and tramroads connected them with navigable
water, immediate access to sea-going ships encouraged
the working of minerals on the coast, and promising
veins or formations could be exposed by the action of
the sea.

Though both the steam coal and the anthracite coal
beds reach the coast of Glamorgan and Caermarthen-
shire, no major pits were sunk immediately adjacent
to the sea shore. Colliery sites were identified during
the coastal survey near Saundersfoot, between Pen-
clawdd and Gowerton, and at Trefrane on the west
coast of Pembrokeshire (Murphy and Allen 1998).

Limestone was not only extensively quarried from

the late-18th century for burning in kilns as a fertiliser,
but was also used as building material and as a flux
in steelworks. Abandoned workings with evidence of
direct connection to coastal or sea-going ships were
recorded at very many locations. At Aberthaw the Blue
Lias limestone lent itself to the production of cement
(Locock 1997); elsewhere limestone was quarried on
the Gower (Locock 1996), in Dyfed (Murphy and Allen
1998) and on the Anglesey coast at Penmon where it
was marketed as ‘Anglesey marble’. Limestone produc-
tion continues at Llanddulas.

Though the great slate quarries of the historic coun-
ties of Caernarfon and Meirioneth are situated in
mountainous regions away from the sea, a considerable
number of small-scale coastal slate quarries were re-
corded in other areas of Wales – in Pembrokeshire at
Porthgain, where the ridge which separated the pit
from the sea has been blasted away to form a bay. A
number of significant remains survive here, including
a mill. At Llaneilian, Anglesey, a precipitous set of
steps leads down to a tiny slate quarry just above the
sea shore ( Jones S 1997).

Stone quarrying has similarly left its mark, as at
Porthgain (Murphy and Allen 1997) and on the Llyn
peninsula, where at Nant Gwrtheyrn the workings
formed the focus for a complete self-contained com-
munity, access to which was only by sea or by a long
and winding mountain path. At Penmaenmawr, the
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traces of the incline systems which brought the crushed
stone and the setts to the quarries’ three jetties can
still be seen, though the jetties themselves have vanished
and nowadays all stone leaves by road or rail.

Brickworks were established at a number of coastal
locations; little remains of Solva in Pembrokeshire
(Murphy and Allen 1997), though on Holyhead moun-
tain and at Porthwen, also on Anglesey, extensive
remains survive of 19th-century brickworks, the latter
a Scheduled Ancient Monument.

Alum saltworks are apparent at a number of loca-
tions, such as at Port Eynon, where a site exploited
from the 16th to the 18th century has been scheduled
as an Ancient Monument. A large stone chamber below
the level of the beach was the collecting point for salt
water which was then pumped to a higher level to be
evaporated (Locock 1996).

7.5.3 Lime-burning
Lime-kilns are one of the most easily recognisable of
coastal sites, and have been extensively studied (Davies

1989, Moore-Coyler 1988, Moore-Coyler 1992). A total
of 182 lime-kilns or lime-kiln sites was recorded during
the surveys (Fig 7.6), and attests to an active coastal
trade. They sometimes form a component of a larger
port complex but in many locations no quays, jetties
or wharves existed for the unloading of raw materials
and a simple beach landing must have been made
(Fig 7.7).

George Owen’s Description of Pembrokeshire, written
in 1600 when it was becoming common to use burnt
lime as a land dressing, describes the construction of
a kiln. Although it is clear from his account that lime
was transported by sea from quarries to where required,
no kilns of this date are known on the coast. Indeed,
all the kilns recorded in the surveys seem to date from
after about 1820 when substantial stone-built perpetual
kilns were introduced. In Anglesey, at least, coastal
lime-kilns had fallen into disuse by the end of the 19th
century as Greenly (1919, 849–50) bemoaned that lime
was then brought from a distance ‘by railway, a deplor-
able case of neglect of local resources’. A similar pattern

Figure 7.6
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is likely to have obtained across Wales, as the first
edition of the Ordnance Survey 1:2500 maps shows
most lime-kilns as disused.

Because of the dangers of transporting burnt, un-
slaked lime by water, it was normal practice to transport
limestone and coal to the kilns. The coincidence of
Carboniferous Limestone and coal seams at locations
near the coast facilitated the sea-borne export and
import of these raw materials. Lime burnt at coastal
kilns was then collected and transported to local
farmers.

7.5.4 Metal-processing
Reserves of coal in the hinterland, combined with easy
sea access from copper and lead mines in Cornwall,
Ireland, Anglesey and elsewhere, led to the estab-
lishment of coastal smelting works in Wales as early
as the 17th century. On the Dee Estuary, the lead
works at Llannerch y Mor, Bagillt, and Flint processed
both locally-mined and imported ores. Only the Llan-
nerch y Mor site survives to any extent. The quays at
which the ores were landed survive here and at Green-
field, Bagillt, Flint and Bettisfield, where the quay also
served the local colliery. The 19th-century development
of Darwen and Mostyn ironworks and colliery on land
reclaimed from the seamarsh led to the expansion of
Mostyn docks ( Jones 1997, 14–15). The copper smelters
which formerly overlooked the harbour at Porth
Amlwch were unusual in that they lay nearer the mine,

a mile and a half away at Mynydd Parys, instead of
near the collieries; coal was brought in by ship, as well
as ore from other mines. The smelter site is now a
housing estate, though the incline which connected it
to the quay can still be seen (Hope 1994).

However, the greatest concentration of copper-
processing sites was at Swansea, where smelting began
in 1717 and continued until 1924, long after the focus
of mining had moved away from Wales to Chile,
Michigan and Australia. Nothing remains above
ground level of the earliest site, the Llangyvelach copper
works, nor of the Cambrian works, established in 1720.
At the White Rock site, part of the original ‘Great
Workhouse’ of 1737 survives, together with some other
structures, in what is now an industrial archaeology
park. Two engine houses survive at Hafod works, as
does the rolling mill at Morfa. A distinctive feature of
this area is the use of copper slag as a building material
(Hughes 2000).

Nearby, at Briton Ferry, the sites of the copper and
iron works of the 1840s have largely been cleared,
though a blast engine house of c 1910 survives (Hughes
and Reynolds, 1989).

The metal-processing tradition continues nearby. An
act of 1834 permitted the construction of a floating
dock to serve the iron and copper industries of
Cwmavon, named ‘Port Talbot’ after the local land-
owning family which had sponsored it. In 1972 the
old docks were replaced by a new deepwater tidal
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harbour intended for loading iron ore carriers for the
steelworks, though the original breakwater survives.

More modern developments are the rolling mills at
Splott, near Cardiff, and the oil refinery at Barry/
Cadoxton (Locock 1997). Anglesey Aluminium’s
smelters transport raw materials from a dock on Salt
Island to the smelters just outside the town of Holy-
head, and Shotton Steelworks near the English border
also uses a jetty.

In a number of cases the waters of the sea itself
provide an agent in the process. At Amlwch in Anglesey,
where Octel set up a chemical works in 1947, elements
are abstracted from the sea-water; nearby, at the nuclear
power station at Wylfa, sea water is used as a coolant.

7.5.5 Ship-building
The building of merchant sea-going vessels, both steam
and sailing, and both iron- and wooden-hulled, formed
a significant element in the coastal economy of Wales.
However, it did not achieve the scale which the area’s
industrial development or natural resources might have
made possible, and never came near to contesting the
supremacy of Clydeside, the north-east of England or
of Belfast. Swansea and Neath were the main ship-
building centres in the Bristol Channel in the 18th
century, forming part of a ship-wrighting culture found
also in north Devon. Signs of change were evident
from 1822, when the Neath Abbey Ironworks estab-
lished themselves as suppliers of marine engines,
constructing the first iron ships in the area in the 1840s.
Cardiff, however, even in its years of supremacy as a

coal port, concentrated on ship repair rather than
ship-building, and Cardiff-built vessels were often en-
gined elsewhere (Craig 1980).

In north Wales shipwrights remained true to the
sailing ship into the 20th century, turning out vessels
that became famous for their grace and turn of speed.
Porthmadog’s ‘Western Ocean Yachts’ have been de-
scribed as amongst the most successful coastal sailing
vessels ever constructed. Until 1914 Porthmadog sus-
tained a shipwrighting culture from almost before the
industrial revolution (Hughes and Eames 1979). Here
and at Amlwch shipwrights nourished a tradition which
endured in parallel fashion not only at Appledore in
north Devon, but in Prince Edward Island, at Arklow,
and, longest of all, in the Baltic. Steam made some
impact in north Wales from the mid-19th century,
when DeWinton’s Union ironworks in Caernarfon
became capable of turning out marine engines for large
Liverpool-built ships (Lloyd 1996).

There is little material evidence for ship-building in
Wales. Construction of the smaller sailing vessels re-
quired little capital investment or equipment, with the
result that the yards where these vessels were con-
structed are now barely evident (Stammers 1999); only
at Amlwch does a north Wales ship-building yard
survive to such an extent that it is possible to see how
it would have looked in its heyday (see Chapter 1,
Fig 1.2; Hope 1994). Of the ironworks which specialised
in marine engines, Neath Abbey preserves two furnaces,
the ironmaster’s house and the engine manufactory
(Hughes and Reynolds 1989), and DeWinton’s Union
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Ironworks at Caernarfon survives largely intact. One
Porthmadog vessel survives, the Fleetwing, as a hulk in
the Falkland Islands.

An entirely different tradition of ship-building was
represented by the Admiralty yards in south-west
Wales. Naval ship-building began at Neyland c 1760
and was established at Milford Haven in 1796 (Fig 7.8).
Naval ship-building was relocated to Pembroke Dock
in 1812, which became one of the most important naval
ship-building centres in Britain, extended in 1830–32

and again in 1844 (Fig. 7.9). Decline set in after the
introduction of the Dreadnoughts, and the Naval doc-
kyards finally closed in 1926. Civilian dockyards were
also opened here, and a flying-boat station was estab-
lished in 1930, only to be disbanded in 1956. A ferry
service to Ireland has recently been operating out of
the former dockyard, which contains a number of
Scheduled Ancient Monuments and listed buildings.
A civilian ship-building yard nearby with crane and
dry dock has recently closed (Murphy and Allen 1998).

7.6 Sea-defences and land reclamation

This subject is discussed more thoroughly in Chapter
8 below, but a brief note is included here for the sake
of completeness. Land reclamation schemes are evident
at a great many locations all along the Welsh coast,
but at two locations in particular they have left archaeo-
logical evidence on a large scale. Following an Act of
1734, Nathaniel Kinderley had carried out reclamation
work on the Dee Estuary, completed in 1737. From
1754 to 1790 further work reclaimed what ultimately
became Sealand. Here, at Golftyn, the Irish Coal
Company erected a large quay and pier at the mouth
of the new Dee channel. At Malltraeth on Anglesey
James Golbourne, Superintendent General of the
Bedford Level, constructed a water-control system in
the 1780s which continues to function (pers comm
Institute of Civil Engineers).

The reclamation of the Traeth Mawr in the northern
crook of Cardigan Bay by William Alexander Madocks

was undertaken between 1808 and 1814 by the con-
struction of an embankment 1km long of stone quarried
from both shores. Madocks’ offices, barracks and an-
cillary buildings survive at both ends of his
embankment, and the whole undertaking inspired
Thomas Love Peacock’s satire, The Misfortunes of
Elphin. Slightly further south, land was reclaimed at
Talsarnau (Gwyn and Dutton 1996), and smaller scale
sea-reclamation works and river-canalisation are evident
near the mouths of the Leri, Clettwr and Afon Ddu,
along the Afon Einion, and at Laugharne marsh (Page
1998).

Sea defences not associated with land reclamation
are also evident in many places. Of particular note is
the Penmaenmawr sea viaduct, built to carry the
Chester and Holyhead Railway, in 1847. The deck
system was replaced in 1908.
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7.7 Tourism and leisure

The leisure and tourism industries, which are now
all-important in the economy of coastal Wales, have
themselves transformed the sea shore at many points
over the last two centuries. The vogue for sea-bathing
was already well under way when George III popu-
larised it, and the fashion for travel to the remoter
parts of the United Kingdom was encouraged both by
the taste for the sublime and by the difficulties of travel
to the Continent once the revolutionary wars were
under way. Bathing machines had made their appear-
ance at Barmouth by 1790, and there and at Tenby
lodging houses were soon being constructed to meet
the demand for sea-bathing (Murphy and Allen 1997).

Major developments only came with the construc-
tion of the Welsh railway network from the
mid-century onwards. At Llandudno, the Mostyn es-
tates, faced with the collapse of the copper industry,
rejected a plan for developing the bay as a coal-port
for the Wrexham collieries in favour of a holiday resort,
adopting the same plan of a controlled leasing based
around an imposing esplanade adopted by a number
of the English resorts. Other settlements were developed
by their landlords, by individual businessmen who saw
a profitable speculation or by limited companies,
throughout the western part of Wales, from Rhyl to
Penarth. Their architecture is for the most part dis-
tinctively Victorian, typical of the seaside holiday
throughout Britain, varied occasionally by more mod-
ern, or even Modernist, buildings, such as the esplanade
of 1929 at Penarth or the Morannedd café of 1947 at
Criccieth.

Areas of coastal accretion lent themselves to the
establishment of golf courses, such as at Harlech in
1894. At a number of locations specialised visitor at-
tractions make use of their sea-front location, such as

Clough Williams Ellis’s fantasy village of Portmeirion,
and the Butlin’s camp at Pen Ychain, built in 1938 in
anticipation of more peaceful times (Gwyn and Dutton
1996).

Former industrial ports have adapted to tourism and
leisure. As well as the former slate ports of Gwynedd,
even giants such as Cardiff have had to change. By the
1970s most of the remaining south Wales coal was
being shipped through Barry and Swansea, and the
removal of railway sidings and coal hoists at Cardiff
docks yielded space for the handling of bulk imports
such as timber, for oil storage and for containerisation.
The Roath and Queen Alexandra docks remain in
industrial use, handling cargoes of up to 25,000 tons,
but docks to the west are given over to leisure and to
retail. Cafés, restaurants and designer clothes shops
have sprung up, and plans involve link roads, facilities
for yachts and a waterfront opera house, as well as the
proposed Assembly building. Other changes include
the rebuilding of the Norwegian seamen’s church,
originally on the eastern side of the Bute West Dock,
to its 1889 condition and re-siting at the mouth of
Roath Basin as a café. Here it recalls Cardiff ’s trading
links with the Baltic, as a source for pit props. Other
heritage initiatives include the establishment in 1977
of the Welsh Industrial and Maritime Museum, a
branch of the National Museums and Galleries of
Wales, on the site of the Merchant Exchange, de-
molished to make way for the museum. In June 1988
the former paddle-steamer booking office was reopened
as the Museum Gallery, and in 1990 an exhibition
centre was opened opposite the Taff Vale Railway
terminus. But in May 1998 the Museum was closed
down for eventual transfer to Swansea.

7.8 Military Defences
by Ken Murphy

7.8.1 Background
Unlike the coasts of southern and eastern England,
which were open to attack from continental Europe
and were heavily defended from the late medieval
period up to the present day, the Welsh coast was
considered at so little danger from attack or invasion
that, with the one exception of Milford Haven, it was
lightly defended until the start of the Second World
War.

7.8.2 18th- and 19th-century defensive installations
Defensive installations of the 18th and 19th century are
so few and so widely spaced that they could only have
served to protect individual harbours or short stretches
of coast. The ineffectiveness of 18th-century coastal
defences was demonstrated during the shambolic
French invasion which landed near Fishguard, Pem-
brokeshire, in 1797, only a few kilometres from one of
the few forts on the Welsh coast. Fishguard Fort was
a late-18th-century installation, stone-built, situated on
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a headland overlooking the old harbour. A now van-
ished gun fort at Tenby was one of the few other major
defences on the south Wales Coast – the fort on St
Catherine’s Island, Tenby, is part of the mid-19th
century defensive ring around Milford Haven – the
others being a gun battery at St Dogmaels, Pembroke-
shire and a battery on Mumbles Head, Gower. This
latter site was in existence by 1803. A second battery
was built on Mumbles Head Island in 1860.

In north Wales the situation is similar. Fort Belan,
guarding the western entry into the Menai Straits is a
stone-built structure of the 1770s, and what is probably
a Napoleonic battery exists at Penrhos, south-east of
Holyhead, Anglesey. Later in the 19th century, as a
result of the 1859 Royal Commission on the Defences
of the United Kingdom coastal defence batteries
(mounting 7 inch rifled muzzle loading guns) were
constructed at several locations along the eastern Severn
Estuary: Lavernock Point, Flat Holm, Barry, and
Penarth in the Vale of Glamorgan. The batteries at
Lavernock Point and Neill’s Point, Barry, were re-
armed with 6 inch guns in 1900 (Pinsent 1983, 70);
the battery at Penarth was re-equipped with 6 inch
guns just after the First World War.

7.8.3 The defences of Milford Haven
Apart from two 16th-century blockhouses, the defences
of Milford Haven date from a major period of building
c 1850–1875 down to the Second World War. Prior to
this, the vulnerability of Milford Haven from an attack
from the sea had been commented on by military
surveyors and lay-people on numerous occasions, re-
ports commissioned and schemes of fortifications
approved, but due to changes in the political or econ-
omic climate, these were never implemented, or halted
soon after construction began. Even the massive forti-
fication programme of 1850–75 had to undergo several
modifications during construction due to technological
developments, and by the turn of the century this
system was virtually redundant.

Short histories on the defence of Milford Haven
with descriptions of the forts, batteries and towers have
been published (Wheeler n. d., Saunders 1989 and
Beazley 1976). This short account is taken from these
published sources and from Thomas 1994. Other ref-
erences are acknowledged. All authorities agree that it
was Thomas Cromwell, in 1539, who first drew atten-
tion to the need to defend Milford Haven. Rees (1957,
6) states that in 1543 orders were issued to provide
ordnance for these bulwarks, though all other writers
consider that Cromwell’s proposals for a scheme of

defences was not acted upon until 1580 when two
blockhouses guarding the mouth of the waterway were
constructed. These stone-built structures were of three
storeys with a gun platform on the first floor. Of the
two, only a small part of East Blockhouse survives, and
this is in a perilous condition, perched on the edge of
a cliff. West Blockhouse has been destroyed.

Despite several surveys and proposals for an inte-
grated system of defences for the Haven following the
building of East Blockhouse and West Blockhouse
nothing of substance was achieved until the 19th
century, although some installations were defended in
a piecemeal manner. In 1643, during the Civil War,
Richard Steel, a Royalist engineer, constructed an
encampment called Pill Fort armed with ‘18 great
ordnance’ (Rees 1957, 10) to defend boats moored in
Castle Pill, immediately to the east of the modern town
of Milford Haven. This defence was located in a former
Iron Age fort on high ground overlooking the mouth
of the pill. Both the Iron Age fort and the Civil War
fort have been destroyed by housing construction.
During the Seven Years’ War Lt. Col. Bastide proposed
a system of forts, but for economic reasons only one
was started, at Paterchurch, Pembroke Dockyard; build-
ing work on this was abandoned in 1759 when the
threat of invasion passed. Later in the 18th century,
because of the fear of American privateers operating
out of France at the outbreak of the American War of
Independence, a redan was constructed to defend a
private dockyard in Barnwell Pill, Neyland, which had
been commissioned to build Royal Navy ships. Carlisle,
writing in 1811, states that two batteries were planned
to defend these private dockyards but only one was
built. Two barracks, each provided with seven guns,
were built at Milford Haven soon after the construction
of the Navy Board dockyards in 1796. Both are now
destroyed; their positions are marked on a map of 1851.

Much thought was given to the defence of the Haven
following the relocation of the naval dockyards from
Milford Haven to Pembroke Dock. A new chain of
forts was proposed, but little was done except for the
strengthening of Pater Fort, which had been reduced
in size by the construction of the Dockyards. Pater
Fort was dismantled in 1837 and replaced by Pater
Battery on the same site in 1842. This was further
remodelled in 1852–53 and dismantled in 1903. Parts
of Pater Fort and Pater Battery still survive. Dockyard
defences were further strengthened in 1845 by the
opening of the Defensible Barracks (set back from the
coast) and by two gun towers in 1849–57. The mouth
of the Haven was also being defended at this time with
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four forts built during the 1850s – West Block House
with six guns, Dale Point of nine guns, Thorn Island
of nine guns and Stack Rock of three guns.

Developments in warship technology rendered these
forts obsolete virtually before they had been completed.
An 1858 Report to Parliament on the Sea Defences of
Milford Haven and Pembroke Dock recommended the
construction a system of forts to protect the waterway
from attack by land and sea. As with other plans for
the defence of Milford Haven, this scheme did not
come to fruition, though it led to the construction of
several new forts: South Hook, Hubberston, Popton
and Chapel Bay. However, as with earlier forts, devel-
opments in warship and artillery technology rendered
these new installations obsolete soon after their com-
pletion. The use of casemates was superseded by open
batteries with guns hidden behind parapets on Mon-
crieff disappearing carriages. At Hubberston and

Popton these new guns had to be used on top of
casemates; at Chapel Bay, the last of the forts to be
built, completed in 1891, these new developments in
technology were accounted for in the design. By the
end of the 19th century the concept of a fixed defensive
position was becoming outmoded, and these forts were
becoming obsolete, although modifications were made
down to the early years of the 20th century; South
Hook Fort had its major gun battery completely re-
placed in 1898 and at Chapel Bay new guns were added
in 1899, it was rearmed in 1901. East Blockhouse Battery
and West Block House Battery were built in 1901–4.

Most of the installations constructed in the mid-19th
century continued to be used by the military up to
and after the First World War. The major gun batteries
constructed in the final years of the 19th century and
early years of the 20th century served until after the
close of the Second World War. In the 1930s most of

Figure 7.10

Map of Second

World War coastal

defences.

78   the coastal archaeology of wales



the larger forts were disposed of, though some were
requisitioned during the Second World War for use
as barracks and training centres. From the First World
War onwards new installations were built, often on a
massive scale; a submarine mining establishment close
by Chapel Bay Fort, a experimental submarine mining
station, barracks and torpedo testing establishment at
Pennar, gun batteries with searchlight batteries at Sol-
dier’s Rock, a gun battery at Kilroom, an oil store at
Llanreath, a mine depot at Blackbridge and several
searchlight batteries, anti-aircraft gun batteries, machine
gun mountings, observation posts and mine-watchers
posts were positioned along the coast. At Pembroke
Dock, in the former dockyard, a flying-boat station
was established in 1930. Planes operating out of this
station played a key role in guarding the western
approaches to Britain during the Second World War.
The station closed in 1956. Two flying boat hangars
and bomb stores survive.

7.8.4 Second World War defences
Second World War defensive installations on the coast
comprise only a small proportion of the systems devised

to thwart an enemy equipped with complex land, air
and sea capabilities (Fig 7.10). It is well beyond the
scope of this study to examine this complicated and
relatively recent field of study. Much new work is
currently being carried out in this field, spearheaded
by the CBA’s Defence of Britain Project, which is
backed by all major heritage organisations, and is
supported by the National Lottery. An introductory
guide has been compiled (Lowry 1995), and a gazetteer
of sites from documentary sources has been published
(Redfern 1998).

Three basic themes can be identified – with consid-
erable overlap between them – to which the majority
of surviving structures can be assigned: defence against
sea-borne invasion; air and shipping defence and pro-
tection; and manufacturing and training installations.
Of these three, the most comprehensive and integrated
remains comprise the defences constructed against sea-
borne invasion.

The strategic importance of the west coast of Britain
was realised in 1939–40 when Germany drew up plans
for the invasion of the Irish Free State as a possible
stepping stone for the invasion of Britain. The plan

Figure 7.11 Second World War anti-aircraft battery at Gravel Bay, Pembrokeshire. (Photograph Crown copyright, RCAHMW, 1993)
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was never realised, but along the full length of Wales
beach and coastal defences were constructed or streng-
thened. The most common structure is the pill box.
Others comprise anti-tank cubes or tank traps, concrete
blocks for barbed-wire entanglements, observation
posts, light gun emplacements and looped field walls.
Surviving structures are only a part of what was a more
comprehensive system and they require holistic analysis,
rather than just coastal explanations for their location
and function. For instance the suite of installations
constructed to protect the open expanse of Cefn Sidan
sands, Carmarthenshire, and to defend Pembrey airfield
inland came under RAF command, but was backed
up by a strategic Command Stop Line that extended
from Pembrey to New Quay on Cardigan Bay.

Air fields, radar stations, anti-aircraft batteries
(Fig 7.11) and coastal gun batteries would all have been
called into action against a sea-borne invasion. Their
other purpose was to protect shipping, particularly
north Atlantic convoys. Because of the nature of war-
fare, it was not always necessary to locate these

installations at the coastal edge, even though it could
be argued that they constituted a first-line coastal and
maritime defence, and therefore, because of the nature
of coastal survey projects, only a few of these sites are
included here.

The relative remoteness of the Welsh coast rendered
it attractive for the location of munitions and other
factories, and training facilities: Hell’s Mouth (Porth
Neigwl), Gwynedd, functioned as a bombing range;
Harlech, Gwynedd had a Royal Artillery gunnery range;
the Coastal Artillery School was located from the south
of England to Great Orme’s Head, Gwynedd; Castle-
martin, Pembrokeshire, was, and still is, a tank-firing
range; Manorbier, Pembrokeshire, was a anti-aircraft
development and training establishment and the airfield
at Pembrey became an air gunnery school. During the
First World War a gun cotton factory was established
at Queensferry, Flintshire, which continued to function
during the Second World War, when a second factory
was opened at nearby Sandycroft. At Milford Haven
RNAD Blackbridge was established as a mine depot.

80   the coastal archaeology of wales



8

Reclamation
by Nigel Jones

Reclamation

The claiming of land around the coastal margins has, in some areas, had a profound effect on the character and outline
of the coast. This chapter identifies the principal areas of activity, and examines the Dee Estuary in greater detail.

8.1 Introduction

The very nature of the Welsh coast has dictated those
areas where reclamation became a factor in the devel-
opment of the modern coastline, so that although
small-scale reclamation has occurred in many areas, the
more extensive reclamation landscapes are to be found
in the Gwent Levels, Carmarthen Bay and north-east
Wales, although with significant areas around Porth-
madog, the Dyfi Estuary and on Anglesey (Fig 8.1 and
Table 8.1).

Table 8.1: Coastal land reclamation in Wales

(approximate areas)

 Dee Estuary 52.55km2

 Rhyl/Rhuddlan Marshes 14.16km2

 Anglesey 17.72km2

 Traeth Mawr/Traeth Bach 15.21km2

 Dyfi Estuary 14.91km2

 Pembrokeshire 1.00km2

 Carmarthen Bay 52.70km2

 Gwent Levels 111.20km2

 Total 279.45km2

The origins of reclamation are often difficult to deter-
mine, although in some instances the main elements
of field pattern, drainage and embankments combine
to give clues to the origins of the enclosure. The earliest
evidence is for Roman reclamation on the Gwent Levels
(see below). Small-scale, piecemeal encroachment may
have occured in many areas throughout the medieval
period, although direct evidence is often elusive. How-
ever, there is considerable evidence for larger-scale
medieval reclamation in south Wales, both on the
Gwent Levels and around Carmarthen Bay. Medieval
reclamation and landscapes consist typically of an ir-
regular field pattern, although a sequence of
reclamations can often be identified (Allen 1997, 5–22;
Rippon 1996b, 17). During the 18th and 19th centuries
several large-scale reclamation programmes were in-

itiated which dramatically altered the coastline, par-
ticularly in north and north-east Wales. Reclamation
of this period is usually associated with Parliamentary
Enclosure, and is generally characterised by a landscape
of regular fields and drainage ditches, with straight
roads, all enclosed by substantial embankments.

Not all reclamation has been undertaken to provide
land for agriculture, although this is by far the most
important factor. In some areas land has been reclaimed
for the expansion of settlements, communications and,
in particular, industry.

Despite the considerable work undertaken within
the Gwent Levels, the archaeology of reclamation has
been little studied elsewhere in Wales, though Allen
(1997) provides an excellent overview of the processes
involved and a basic typology of associated monuments.
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8.2 Main areas of reclamation

8.2.1 The Gwent Levels
The evolution and characterisation of the Gwent Levels
is one of the few areas to have been studied in detail
and is one of the best understood, and oldest, areas of
reclamation in Britain (Allen and Fulford 1986; Allen
1987; 1988; 1996c; Allen and Rippon 1997; Rippon
1996a; 1996b; 1997; see also Chapter 11 this volume).
In total, the Gwent Levels constitute over 100km2 of
reclaimed estuarine alluvium between the rivers Ely
and Wye and comprise a number of individual levels
and marshes, the largest of which are Wentlooge Level
and Caldicot Level.

The area is particularly rich in buried archaeology,
both in the intertidal zone and within the areas of
reclamation. There is considerable evidence for prehis-
toric activity on the Levels with the discovery of
Mesolithic human footprints and camp sites, and well-
preserved Bronze Age and Iron Age houses and
trackways. The excellent preservation of palaeoenviron-
mental remains has enabled a detailed reconstruction
of the evolving nature of the Levels. A study of
stratigraphical relationships between features eroding
on the foreshore has revealed a sequence of formations,
caused by re-flooding of previously reclaimed land.

Land is claimed from saltmarsh by the construction
of a sea wall to keep out the sea, combined with control
of the principal waterways through, and drainage of, the
newly enclosed lands. In the Gwent Levels the earliest
land-claim was undertaken in the Roman period using
this method. At Wentlooge, the seaward side of the
Roman lands was subsequently flooded and new layers
of alluvium laid down. In the medieval period these
areas were again claimed, and new sea walls and drainage
ditches constructed, but on the new surface, above the
Roman levels. Further inland the Roman ditches which
had not been flooded and covered over were reused. It
is, in major part, the stratigraphy left by these events
that has enabled the sequence to be interpreted.

By the 15th century, changes in climate had led to
increased erosion and in some areas (sometime before
1588/89) a new sea wall had to be constructed some
distance inland (Allen 1196c). Throughout the medieval
period the open fields had been slowly enclosed, cre-
ating an irregular field pattern, although over the
centuries the process of reclamation became more
organised, enclosing larger areas and creating a more
regular landscape. This process continued until the
mid-19th century, when the remaining areas were en-
closed by Act of Parliament.

8.2.2 Carmarthen Bay
The changing coastline of Carmarthen Bay has been
well documented by James (1991), and much of the
following summary is derived from this source. In
general the area comprises the marshes of Laugharne,
Pembrey, Kidwelly, Llanelli and Llangennech, with
additional reclamation in the Taff and Towy valleys.

Laugharne Marsh appears to have been used for
grazing since at least the 13th century, possibly only
on a seasonal basis, until the construction of a sub-
stantial embankment in 1660 (Murphy unpublished).
The evolution of the marsh for agriculture appears to
have begun in the west and gradually extended further
east relating to the development of the marsh, sea
barrier dune formations, and finally a series of em-
bankments between 1660 and c 1810.

Like Laugharne Marsh, Pembrey and Kidwelly Mar-
shes appear to have been used for grazing, certainly
since the 13th century. The history of reclamation on
these marshes is a complex one, particularly during the
industrial revolution. By the 17th century there is good
documentary evidence for small-scale reclamation and
enclosure having already taken place. The earliest do-
cumented sea wall is the Bulwark at Caldicot
(Pembrokeshire), which is assumed to have been con-
structed c 1630, and was followed by a series of sea
walls constructed during the 18th and 19th centuries.
The dune system of Towyn and Pembrey Burrows was
stabilised by forestry plantations in 1929 and 1954, prior
to which the unstable dunes were a threat to the
reclaimed marshland behind (Page 1996, 10).

There is evidence for enclosures on Llanelli Marsh
from at least the 16th century, and it would seem likely
that medieval enclosure and reclamation was also
undertaken on a small scale. However, it was the 18th
and 19th centuries that saw the main period of reclam-
ation, including Llangennech Marsh, which appears to
have been enclosed during the 19th century (Page 1997,
10–11).

8.2.3 Dyfi Estuary
The majority of reclamation was undertaken during
the post-medieval period, although there is evidence
of small-scale earlier enclosure around Tomen Las
which was apparently piecemeal. These enclosures were
superseded by the construction of a sea wall from Ynys
Las to Tomen Las during the 18th or early-19th century,
which was itself replaced by the construction of the
railway embankment during the second half of the 19th
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century. The enclosed land was drained and divided
into regular fields.

8.2.4 Traeth Mawr and Traeth Bach
The enclosure and reclamation of Traeth Mawr had
been proposed as early as 1625, although it was not
until the early-19th century that the scheme was finally
implemented. The mile-long Cob was constructed be-
tween 1807 and 1811, enclosing c 13.4km2 of land and
enabling the construction of the town and harbour of
Porthmadog, and ultimately the narrow-gauge railway
for the transport of slate from Blaenau Ffestiniog in
1836 (Fig 8.2). To the south, Traeth Bach was subject
to smaller-scale reclamation during the same period.

8.2.5 Malltraeth, Anglesey
The upper estuary of the Afon Cefni was enclosed by
the construction of the Cob at Malltraeth between 1788
and 1811. The embankment, which is nearly 2km in
length, enabled the reclamation of c 17.7km2 of land
from the former saltmarsh.

8.2.6 Rhuddlan Marsh, Rhyl Marsh and Prestatyn
The earliest evidence for reclamation dates from the
mid-14th century, with references to the drainage of
the ‘more’ and protection from the sea by ‘great bunds’
at ‘Gronandesmore’ (Gronant), to the east of Prestatyn

(HMSO 1930, 161; HMSO 1932, 272 and 358), although
the location of these works remains uncertain.

The present course of the River Clwyd is probably
still broadly that to which it was diverted between
1277–80 during Edward I’s campaign against Llywelyn
(Taylor 1963, 319). This was undertaken so that the new
castle and borough at Rhuddlan would be accessible to
sea-going craft. Up to 300 ditchers from the Fens were
engaged for three years in digging a new cut 3–4km
long between Rhuddlan and the sea, to replace the river
meanders through Rhuddlan Marsh further to the east.
Areas of land between the old and new courses of the
river had evidently been reclaimed from the marsh
within the next few years, new bridges being constructed
over the watercourses here (Taylor 1963, 319, 324). It
seems probable that parts of Rhyl Marsh and Cwybr
Marsh were also reclaimed at this time.

Although there had been piecemeal enclosure along
the coastal margin, probably since the medieval period,
the extensive salt marshes that formerly existed between
Abergele and Prestatyn were eventually drained between
1794 and 1815, with subsequent smaller enclosures until
1869. Prior to reclamation, the marsh had been used
as common grazing. The main reclamation was
achieved by the construction of substantial embank-
ments along the banks of the Clwyd, with a series of
drains and sluices behind.

Figure 8.2 The Cob across the Traeth Mawr, Porthmadog, Gwynedd, built 1808–11, has carried the Ffestiniog Railway since it opened in 1836.
(Photograph by Mick Sharp, 2000)
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8.3 Case study: The Dee Estuary

The River Dee has a long history as an important
waterway. Although there is little firm evidence for the
earlier periods of history, the Dee was certainly an
important trade route during the Roman period. The
development of Chester (Deva) as an influential military
and civilian settlement gave rise to significant use of
the Dee for both inward and outward trade.

During the medieval period the construction of the
Edwardian castle at Flint from 1277 and the founding
of the adjacent borough depended heavily on the use
of the river as a means of transport. At least during
the construction and early years of its development,
the supply of building materials and food to Flint
was heavily dependent on shipping, and there is
evidence that both the castle and the town had their
own quays.

By the 15th century the Dee Estuary was already
affected by silting. The earliest account of difficulties
in navigating the river was in 1449 when a ‘Royal Brief ’
assessed the City of Chester for the purpose of con-
structing a quay at Neston for the transfer of cargoes
into smaller vessels capable of sailing as far as the city.
A survey of the Dee by Andrew Yarranton in 1674,

published in 1677 and entitled England’s Improvement
by Sea and Land, concluded that the river was choked
with sand so that vessels of twenty tons could not
reach Chester, and proposed the construction of a new
cut along the Flintshire shore to provide deep water
navigation to Chester. The report also mentions the
possibility of reclaiming valuable marsh lands for ag-
riculture. At this time the deep water channel followed
the Cheshire shore with numerous narrow channels in
the lower estuary. Further proposals were made until
1700, although none was ever implemented (Cohen
1986, 34–5; Lloyd 1968, 35).

In 1731 a Parliamentary investigation revealed that
for ten miles below Chester ‘the riverbed was being
still further filled up with sand, so that even with the
aid of the tide, it was extremely difficult to reach the
city from the sea’. The following year a bill was
published promoting the revival of Yarranton’s proposal
for a new channel. This was passed in 1733, transferring
all the lands of the estuary between Chester and the
sea to Nathaniel Kinderley and Company, the engineer
and principal undertaker, with the right to levy tolls
on shipping, and reserving to the Lords of the Manors

Figure 8.3
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and Freeholders those parts of the estuary which were
grassed over (Lloyd 1968, 35).

The course of the new channel followed the existing
southern bank to Saltney and then after a slight bend,
a straight line to Golftyn (Connah’s Quay) along the
Flintshire shore (Fig 8.3). This new cut consisted of a
trench 8ft deep and 80ft wide at the base, cut through
the salt marshes. The spoil excavated from the channel
formed a northern embankment, 14ft high and 6ft wide

at the top, faced with pitched stone. As constructed,
the New Cut was embanked on the north side only,
but at high water the river flowed over the salt marshes
to the south. However, by 1744 there were already
problems with maintaining the depth of the channel
(Cohen 1986, 36; Lloyd 1968, 35).

As an immediate consequence of diverting the River
Dee into the New Cut the marsh on the northern side
was subject to a rapid accumulation of silt, so that by

Figure 8.4
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1744 around 2000 acres were available for reclamation.
This led to the formation of the River Dee Company,
which was responsible for the reclamation of the mar-
shes, maintenance of the navigation and the levying of
tolls. The boundaries of the Company holdings were
identified by a series of boundary stones erected along
the edges of the salt marsh, few of which still remain.
The first attempt at reclamation involved the construc-
tion of a bank to enclose Blacon Marsh, although this
was destroyed by the sea in 1749. Following this, the
Company adopted a different approach, constructing
a bank parallel with the northern embankment in 1754,
from which a series of enclosures was made by Acts
of Parliament in 1769, 1790, 1826, 1833, 1857 and 1869.
This last enclosure consisted of a massive bank from
Connah’s Quay to Burton Point, completed in 1877
and almost immediately broken by the tides, remaining
so until 1916 (Lloyd 1968, 38).

On the south side of the channel the enclosure of
Saltney Marsh had been undertaken by small-scale
encroachment from as early as the 15th century, con-
tinuing in a piecemeal fashion until the early-18th
century (Owen 1994, 63 and 123). The largest reclama-
tion prior to the construction of the New Cut was by
Sir John Glynne, who had an embankment constructed
to enclose 700 acres as early as 1730. Acts of Parliament
enabled successive enclosures until 1850, the most sig-
nificant being the Saltney Enclosure Award of 1781,
which was responsible for the construction of an ear-
then embankment from Brewer’s Hall, Chester, to
Saltney and then as far as the Wepre Gutter. To the
present day approximately 40% of the estuary basin
has been reclaimed for agriculture, housing and industry
(Fig 8.4, Jemmett 1996, 15).

Table 8.2: Reclamation north of the New Cut

  Date acres    

  1754 1661

  1763 664.5

  1769 348

  1790 348

  1826 400

  1833 158

  1857 514

  1887–90 1195

  1869–1916 1250

  Total 7155

Note: (see Fig 8.3; after Cohen 1986, 61)

Table 8.3: Reclamation south of the New Cut

Date Enclosure acres

c 1730 Sir John Glynne’s Cop 730

c 1740 Brewer’s Hall Chester 61

c 1750 Brewer’s Hall Marsh-Saltney 40

c 1750 Lache Eye, Saltney Marsh 310

1753–81 Saltney Marsh-Wepre Brook 2275

1740–71 Flint-Bagillt 170

1811–54 Llanasa, Picton and Gronant Marshes 200

1780–1830 Wepre Gutter-Connah’s Quay 90

c 1830 Bagillt 55

1790–1839 Greenfield-Mostyn 53

1795–1839 Dee Bank, Greenfield 250

1846 Connah’s Quay 36

1846 Mostyn-Talacre Harbour 115

c 1850 Flint 120

Total 4505

Note: (after Cohen 1986, 61)

86   the coastal archaeology of wales



9

The archaeology of shipwrecks
by Gareth Edwards

The archaeology of shipwrecks

As an archaeological resource, shipwrecks not only provide invaluable insights into nautical matters, but form a substantial
record relevant to all aspects of our heritage from prehistory to modern times. In this chapter the present state of knowledge
is examined, and a critical examination of the contribution of the coastal survey to the subject is undertaken.

9.1 Introduction

Ship remains are a source of information about the
purely maritime – the design, fabrication, development
and operation of all kinds of craft; but they also reflect
the social, political, military, economic and domestic
life of past ages. Wrecks provide a wealth of detail
about the construction and appearance of historic
vessels and chronicle the development of ship-building
methods, materials and techniques throughout the cen-
turies. The final resting places of wrecks, their situation
on shore or seabed, occasionally with documented
circumstances of their loss, create a vivid picture of the
perils of sea travel, especially during the days of sail,
and of the slow evolution of the navigator’s art. Many
wreck sites (Fig 9.1) touch on the wider topics of
economics, trade and communications. Cargo remains
form a physical record of the development of commerce
and the international exchange of goods from the
earliest times. Notable historical events, such as sea
battles or invasions, may be connected with certain
wrecks, and the historic importance of sea power in
Britain’s defence and expansion give military ship-
wrecks special significance.

As well as being a resource for the study of the grand
and the momentous, wrecks are a priceless repository
of detail about the local, the domestic and the personal.
Small craft used for particular regional economic or
social purposes, often of a design peculiar to a limited
district, rarely receive mention in written sources and
may now survive only in wreck form. Such vessels can
be representative of long vanished local fishing or
industrial activities for which few other traces remain.
Ships, in addition to being a means of transport, also
form the habitation of crews and passengers and con-
stitute self-contained communities. Consequently, the
artefact assemblages from well-preserved wreck sites
form an almost unique ‘snap-shot’ of a society; a

complete collection of items which illustrate the pro-
fessional, domestic and personal lives of a particular
age. The details of life, from kitchen utensils to medical
instruments, from everyday clothing to fine jewellery,
from leisure pursuits to navigational tools, may be
preserved as an integrated whole by shipwrecks. Such
a site on land, an historic house perhaps, locked for
centuries with its original inhabitants’ possessions un-
touched, would be worthy of the utmost protection.

In a coastal context, ship remains are more likely to
be uncovered, open to the elements and subject to the
worst effects of erosion and weather. These exposed
timbers or rusting iron hulls are a familiar feature of
many beaches, estuaries and harbours, forming in their
own right a unique and fragile record of our past.
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Human activity and coastal development puts pressure
on this resource and its protection can be a complicated
issue. Various bodies, from local authorities to central
government, are responsible for different sectors of the
coast. In the intertidal zone legal jurisdiction often
overlaps and the demarcation of tidal areas can be
difficult to define. In certain circumstances, coastal
features such as estuaries or harbours are regarded as
inland waters, and the same rules for monument pro-
tection on dry land apply. However, separate port and
harbour authorities often control planning in these
areas, whilst, due to their tidal range, some ports and
estuaries are treated as territorial waters.

Since 1973 the Protection of Wrecks Act has afforded
legal protection to wreck sites of especial historical or
archaeological importance in the UK. This covers
territorial waters (the sea to the twelve mile limit), any
estuaries or arms of the sea, and the normal spring
tidal reaches of rivers. Designation of a wreck site
under this act generally occurs when an application is
made by interested members of the public, and cases
are considered by the Advisory Committee on Historic
Wreck Sites (ACHWS), usually after inspection by
the Archaeological Diving Unit (ADU). This commit-
tee instructs the statutory body charged with
administering the act, which in Wales is Cadw: Welsh
Historic Monuments. Wreck designation makes acti-
vities such as tampering with the site, removal of
artefacts, diving or salvage operations a criminal offence
within a defined radius centred on the wreck site.
Responsible archaeological survey or excavation, how-
ever, can be licensed on the advice of the ACHWS
and is monitored on their behalf by the ADU. The
criteria for including wrecks under this act are fairly
stringent, and to date only five wrecks are afforded
such protection on the Welsh coast (see Table 9.1
below). Vessel remains in inland waters can be dealt
with by normal ancient monument scheduling proce-
dures, though there are currently no such sites protected
in this way.

Table 9.1: List of Designated Wrecks around the Welsh

coast

Name Location Description

Resurgam Rhyl The UK’s first powered
submarine, designed by George
W Garrett, built at Birkenhead,
and launched in 1879,
unfortunately sank during a
storm after trials in 1880.

Pwll Fanog Menai Strait,
Anglesey

A small clinker built vessel of
late-medieval date used for
carrying slates.

Mary The Skerries,
Anglesey

A yacht of 100 tons, presented to
Charles II in 1660, and
wrecked in 1675.

Tal-y-bont Barmouth,
Cardigan Bay

The wreck of an armed ship
carrying massive blocks of
marble. A bell dated 1677 was
found on the site.

The Smalls Smalls Reef,
Pembrokeshire

The findspot of a sword guard,
dating to c 1100.

One of the most effective contributions to the protec-
tion of the coastal wreck resource is site recording.
This has the two-fold benefit of creating a research
tool for the study and interpretation of ship remains
and of informing planning decisions for coastal areas.
It is imperative that an accurate picture of the character
and distribution of the resource is built up, so that
areas of importance or potential are identified and
planning strategy is made sensitive to these. The Na-
tional Monuments Record for Wales now includes
shipwrecks as part of its monument recording respon-
sibilities and has started to build a database of wreck
sites, gleaned both from record sources and field reports.
Contributions to the recording process can be made
by all, and reports have been received from sport divers,
amateur researchers and professional archaeologists.
Cadw’s rapid Welsh coastal survey has done much to
highlight the need to expand the wreck record and
points the way for further work in this sphere. The
remainder of this chapter examines the evidence arising
from the coastal survey for wrecks, their location, and
the pressures which threaten their survival.

9.2 Survey data

The shipwreck data produced by the coastal project
illustrates the difficult and specialised nature of wreck
recording, even in the relatively accessible coastal zone.
As Ferrari points out, the primary requirement for
integrated management of coastal archaeology is an
understanding of the form and quantity of the resource
(Ferrari 1995). The data for shipwrecks is limited by

problems involved with the identification of sites, and
the restriction of the survey to those within or above
the intertidal zone. It is therefore questionable whether
the results allow an analysis of the Welsh wreck resource
adequate to formulate significant management propo-
sals. Though some management conclusions may be
drawn from this project, the results more aptly char-

88   the coastal archaeology of wales



acterise the limitations of rapid area surveys in sup-
plying a volume of shipwreck information sufficient
to assess the resource as a whole. Whilst the sites
identified form a useful addition to the record, and
rapid survey may point out potential areas for more
intensive study, the full extent is still not understood.
The comprehensive report on English coastal survey,
carried out for English Heritage and RCHME, makes
the same point (Fulford et al 1997).

Most wreck sites are inaccessible without diving, and
those coastal wrecks which are not are often only

accessible during Spring tides (an additional constraint
is imposed on firing ranges, where permission has to
be gained through the MOD). The elusive nature of
such sites in the field is compounded by the particular
character of their documentary sources. Relevant
records often fall outside those usually consulted during
the desktop phase of rapid archaeological survey. The
coverage generated by this project reflects such diffi-
culties; only 3% (91) of the sites recorded as part of
the survey were shipwrecks.

9.3 Distribution

Table 9.2 below illustrates the distribution of the
shipwrecks recorded (both from field and desktop
survey) by broad coastal type. Some of the categories
may overlap (eg docks situated on estuarine mud, etc)
but the overall picture is not affected.

Estuaries, including their related creeks and inlets
contain by far the largest proportion of the 91 wrecks.
Beaches and dunes account for a relatively sizeable
element, as do built coastal facilities, whilst a fair
number lie in areas with large intertidal ranges. Despite
falling outside the scope of the project, a few submerged
wrecks were recorded from desktop sources; but in
areas consisting largely of rugged foreshore and cliffs,
or those with small intertidal zones, very few wreck
sites were noted.

This pattern of distribution is confirmed when
examples of the individual area surveys are considered.
DAT’s survey of southern Cardigan Bay (Sambrook
and Williams 1996), covered 210km of coastline char-
acterised largely by stone cliffs, and identified only one
possible wreck in the field (PRN 31945), lying in the
river at Cardigan (although four submerged wrecks
were gleaned from photographs). The survey of the
northern portion of Cardigan Bay by GAT (Gwyn and
Dutton 1996), identified no field wreck information
other than a boiler backplate for 170km of coast, which
was again largely ‘hard’ in character.

The surveys of estuaries, beaches, and areas with
broad tidal ranges or an abundance of harbours and
docks, were more productive. The DAT survey of
Milford Haven, covering approximately 100km of coast-
line, produced 23 wrecks from the complex of estuaries,

docks and pills which distinguish the area. The GGAT
surveys of the Bristol Channel and the Severn Estuary
(Locock 1996, 1997a and 1998) provided fifteen sites
from the field, some encompassing several individual
wrecks. Nine wrecks were recorded on a similar coastline
in the north, during CPAT’s survey of the Dee Estuary
and adjacent coast ( Jones 1997). The Carmarthen Bay
survey, carried out by DAT (Page 1998), encompassed
122.12km of coast, including several estuaries and large
expanses of intertidal sand, and produced a total of
thirteen wreck sites.

There are evident reasons why such areas should be
relatively productive when compared with rocky or
precipitous coasts. Harbours and docks obviously at-
tract shipping, and are popular places for deliberately
abandoning ships. Some of the ‘wrecks’ in the Milford
Haven survey (Murphy and Allen 1997) were hulked
vessels, filled with concrete and used as dock instal-
lations (PRN 34957, 35028). Estuaries form natural
havens and routes of communication, but their attend-
ant tides, mud and sandbanks can make them
hazardous. They are also extensively utilised to hulk
disused vessels, as is borne out by the English coastal
survey (Fulford et al 1997). Other areas with broad
intertidal ranges present great difficulties in navigation
and may abound with sandbanks, Cefn Sidan in
Carmarthen Bay being a particular example.

The preservation of wreckage is also a factor in
accounting for the distribution pattern depicted by the
project. Whilst the preservation of ship remains is
subject to the complex dynamics of tide, weather and
many other factors (Martin 1995), it is generally true

Table 9.2: Distribution of wrecks by broad coastal type

Estuarine mud,
sand, riverbed

Beaches,
dunes

Man-made harbours,
docks, etc

Intertidal mud,
sand, marsh Submerged

Rugged shore,
cliffs Total

30 (33.0%) 19 (20.8%) 15 (16.5%) 14 (15.4%) 9 (9.9%) 4 (4.4%)     91 (100%)
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that ships have a far greater tendency to break up
completely on rocky shores, whilst ‘soft’ coasts are
relatively benign. In the longer term, sedimentary de-
posits, or in the case of beached vessels, blown sand,
may cover and stabilise remains in ‘soft’ areas.

Despite the plausible distribution of wrecks sum-
marised in Table 9.1, the question still remains whether
the entire wreck resource can be exemplified by so few
sites? It is likely that those areas identified as most
fruitful would be confirmed as such by more intensive
survey. But the reasons for their relative productivity
do not account for the almost complete dearth of
wrecks recorded in ‘hard’ coastal areas. The whole of
Cardigan Bay, some 380km, provided only one wreck
through field survey, and that lies in a river. For the
entire Welsh coast, ‘hard’ areas provided only four
wrecks, or 4.4% of the total recorded. Despite the
arguments for the limited survival of wreck remains
on such shores, there is surely a greater resource than
the results suggest.

The lack of recorded wrecks on cliff-facing coastlines
may be largely due to the their inaccessibility during
field survey. Such coasts are more difficult to walk and
generally provide inadequate opportunities to record
between tides; wrecks are more likely to be submerged
much of the time. By contrast, beaches are relatively
easily covered during field survey, as are harbours, docks
and river banks. The tidal nature of estuaries makes
large parts visible for long periods, and occasionally
accessible on foot. Likewise, the tidal ‘windows’ of
other broad intertidal expanses provide a greater op-
portunity for recording. The extent of the resource is,
therefore, distorted by the limitations of rapid field
inspection, leaving a fuller picture to be supplied by
more intensive, specialist survey, as is suggested in the
report on southern Cardigan Bay (Sambrook and Wil-
liams 1996). In addition, documentary research may
provide wreck information otherwise not forthcoming
from field survey, and it would be illuminating to assess
the desktop aspects of the project.

9.4 The desktop survey

The following Table shows a breakdown of the results
by field and desktop contributions. The total number
of ‘desktop wrecks’ later verified by field survey could
not be ascertained, as many site entries were not
sufficiently detailed.

Table 9.3: Origin of shipwreck information

Recorded from
the field

Recorded from
desktop sources Total  

68 (74.7%) 23 (25.3%) 91 (100%)

Those wreck sites gleaned primarily from documentary
sources represent just 0.8% of the total of 2825 sites
recorded during the entire project. Such a proportion
indicates that those records generally consulted during
desktop survey include very little wreck information.
The few surveys which utilised records of a specifically
maritime nature provided more detailed information
on the potential wreck resource, but most surveys used
only those records normally associated with a rapid
desktop exercise. These sources, mainly the relevant
SMR records, standard OS map coverage and the aerial
photographic record, provided little in the way of
shipwreck data, though there were exceptions, which
indicate that aerial photographs have more potential.

The southern Cardigan Bay survey (Sambrook and
Williams 1996) includes four possible wrecks lying
submerged off Borth Beach, visible just below the
water’s surface on aerial photographs (PRN 31466,

31467, 31468, 31469). Another wreck (PRN 2906S) was
also noted in this way during the Severn Estuary Survey
(Locock 1998). Sambrook and Williams suggest that a
programme of aerial photography, covering the coast
at low tide, would do much to enhance the wreck
record for the Cardigan Bay area. Aerial photographs
were put to good use in England, where a survey of
existing coverage for the North Kent Marshes produced
over 250 vessel sites. This exercise was specifically aimed
at identifying ship remains, and not, as is usual, general
archaeology (Fulford et al 1997). In addition to sub-
merged wrecks, use of aerial photographs identified
two formerly visible wrecks (PRN 31393, 31394), which
are now covered by salt marsh in Carmarthen Bay
(Page 1998).

Only two surveys, by GGAT (Locock 1996 and
1997a), utilised particular maritime sources to any
degree, modern nautical charts contributing several
submerged wreck sites. Shipwreck publications, which
draw on such records as Lloyd’s lists, were also con-
sulted, and the reports list 52 dated and named wrecks
gleaned from these. Though the wrecks were not
sufficiently well attested or located for inclusion in the
SMR, they do enhance our knowledge of the potential
of the areas in question. The NMRE’s maritime rec-
ording project has made great use of similar sources,
recording both ‘craft’, or actual ship remains, and
‘casualties’, reported losses, in their inventory
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(RCHME, 1996). Whilst such research in any detail
was necessarily outside the scope of a general rapid
survey, the development of the RCAHMW’s own

shipwreck inventory should, in time, form a useful
source both for general surveys and for assessing the
overall wreck resource.

9.5 Period

The majority of the wreck sites are undated, coming
as they do from field survey, rather than documentary
research. Most sites have been recorded as either
modern or post-medieval in period, and it is safe to
conjecture that most of these derive from the late 19th
and 20th centuries. Some earlier reported shipwrecks,
dating from the 18th century, were noted by GGAT

during desktop research (Locock 1996, 1997a), but due
to the lack of any located remains, they have not been
included on the SMR. However, the references do
indicate a potential for early modern wreck sites in
Wales, and the existence of two designated Welsh
wrecks, both late-17th century in date, supports this
(Archaeological Diving Unit 1994). The paucity of

Figure 9.2

The Magor Pill I

boat during

excavation in 1994.

(Photograph by

GGAT)

The archaeology of shipwrecks   91



recorded pre-19th-century wrecks has been noted by
James (1995), who points out that the most prolific
source of wreck information, newspapers, did not ap-
pear in Wales until the first decade of the 19th century.

Two vessel sites of definite medieval date were noted
(PRN 160G, 477G), both in the Severn Estuary (Locock
1998), and one of which, the important ‘Magor Pill I’
boat, has been removed for preservation by NMGW
(Fig 9.2). The Severn area displays excellent potential
for early vessel remains and has produced various other
sites, including Bronze Age boat planks discovered at

Goldcliff (Bell 1993), a Roman period boat at Barlands
Farm, (Fig 9.3, Lawler and Nayling 1993) and another
boat of possible medieval date, found recently on the
English side at Clevedon Pill. The designated Pwll
Fanogl shipwreck (PRN 2219), noted in the Anglesey
survey ( Jones 1997), evinces some medieval features,
and is similar to galleys found in the west of Ireland
(Roberts 1979). A radiocarbon date placing it in the
late-15th century has been obtained (Fenwick and Gale
2000, 120–1).

9.6 Threats

Table 9.4 below illustrates the potential erosional threat
to the wrecks, broken down by the broad coastal type.

Submerged wrecks lying near the foreshore have been
given the erosional rating of the relevant coastal cell.

Figure 9.3 The Barlands Farm Boat during excavation in 1994. (Photograph by GGAT)

Table 9.4: Erosional threat

Estuarine mud,
sand, riverbed Beaches, dunes

Man-made
harbours etc

Intertidal mud,
sand, marsh Submerged

Rugged shore,
cliffs Total

Unknown 1 2 1 4

Stable 7 1 6 4 18

Slight 8 11 5 3 5 1 33

Moderate 5 4 2 11

Major 3 2 2 7

Severe 10 4 2 2 18
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Whilst most are either in a fairly stable environment,
or are experiencing only slight erosion (56%), there are
a number of wrecks under moderate to severe erosional
threat (39.6%). As can be seen in Table 9.4, the more
severe erosion is not confined to ‘hard’ or ‘soft’ coasts,
or to estuaries, beaches or broad intertidal areas exclu-
sively. The major factor in dictating erosion is the
exposure to natural forces faced by the coastline.
Exposed estuaries, especially those in Carmarthen Bay,
contain the greatest number of wrecks under moderate
to severe erosional conditions, contrasting with more
sheltered estuarine areas, such as those in Milford
Haven, which have to some extent also been stabilised
by human intervention. As James points out, the
Carmarthenshire coastline is constantly changing due
to its considerable tidal range, often exacerbated by
storm surges, and high onshore winds ( James, 1991).
Wrecks on such exposed beaches and broad intertidal
ranges also accounted for several sites suffering major
to severe erosion.

Erosion, whilst it may threaten vessel remains, can
also reveal more of the resource for recording purposes
(Fig 9.4). By contrast, deposition, which in the first
instance may stabilise and protect remains (Martin
1995), also obscures features once visible. As has been

mentioned, two sites in Carmarthen Bay noted from
aerial photographs (PRN 31393, 31394) are now covered
by salt marsh and blown sand (Page, 1998). The
processes of erosion and deposition do not necessarily
occur over a long period, nor are they irreversible.
During heavy storms, wrecks in unstable coastal areas
may be uncovered and covered again in a relatively
short period, providing a narrow window for recording
work. Page refers to this process as occurring in Car-
marthen Bay, particularly on Cefn Sidan (Page 1998),
and James describes this area as being subject to the
constant action of erosion and deposition, emphasising
the cyclical nature of long-shore drift ( James 1991).
This is also true of the open beaches of Swansea Bay,
where the remains of a wooden boat were uncovered
at Crymlyn Burrows by storms in 1996. GGAT’s
subsequent evaluation report predicted both its eventual
reburial by natural beach regeneration, and possible
future re-emergence (Nayling 1997).

Those wrecks situated in harbours and docks, whilst
generally in a stable to moderate erosional environment
(Table 9.4), are at greatest risk from human activity.
As Sambrook and Williams point out, both Abe-
rystwyth and Aberaeron harbours have recently been
radically altered, with little idea of the archaeological

Figure 9.4 The timbers of the Helvetia, wrecked on Rhossili Bay, Gower, in 1887. (Photograph GGAT, 1996)
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resource present (Sambrook and Williams 1996).
Troughton’s illustrated history of Aberystwyth harbour
contains a wealth of historic photography, picturing
busy 19th-century ship-building activity and hulked
wooden vessels (Troughton 1997), any surviving trace
of which may have been obliterated by the dredging
and redistribution of 150,000 tons of mud during
construction of the marina. Similarly a study of the
Trows of the Severn Estuary revealed that none are
now left working, and the wreck remains are rapidly
disappearing (Green 1996).

Hulks are certainly at risk from modern harbour

development. In 1997, two hulks, City of Ottawa and
The Alice (PRN 34274, 34275) noted by the CPAT
survey ( Jones 1997), were threatened by a proposed
marina development in Foryd harbour, a plight which
led to calls for City of Ottawa’s designation as a
protected wreck. Another likely marina development,
at Castle Pill, Milford Haven, has been identified by
as a potential threat to the archaeological resource
(Murphy and Allen 1998). Two vessel sites were re-
corded in this pill during the DAT survey (PRN 34957,
35073) and are obviously now under threat, as is
anything else which may be currently hidden.
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Fish weirs and fish traps
by Rick Turner

Fish weirs and fish traps

It is not surprising that one of the most important results of the coastal archaeological survey of Wales has been the
identification of a wide distribution and range of fish traps. This chapter examines the evidence of the remains, and
discusses their distribution, date, style of construction and preservation.

10.1 Introduction

The recognition of the survival of ancient fish traps
by archaeologists exploring the intertidal zone is only
quite recent in date, and some of the pioneering work
was undertaken in Wales (eg Jones 1983, Momber 1991,
Godbold and Turner 1994).

There is a much longer tradition of recording the
folk history and surviving traditions of fishing in tidal
waters. In Wales, for example, there is Geraint Jenkins’
Nets and Coracles (1974), supplementing Went’s work
in Ireland (Went 1946), Schnakenbeck for the North
Sea littoral (Schnakenbeck 1942), and von Brandt, who
reviewed traditional fishing methods around the world
(1984). These studies show many common threads,
where communities use the opportunities presented by
different tidal conditions, the shape of the coastline,
the seasonal runs of migratory fish species and readily
available raw materials to develop what are often very
localised technologies, which have dialect names for
the structures and implements used. Some of these
studies were written in response to the rapid disap-
pearance of these traditional fishing practices in the
face of new technologies and diminishing fish stocks.
They therefore record the end of a process that do-
cumentary history may indicate was several hundred
years old. Archaeologists have begun to demonstrate
that these practices are many hundreds and in some
areas thousands of years old, and are therefore inves-
tigating the origin of these traditions.

As wetland archaeology has begun to turn its atten-
tion from inland sites such as peat bogs and lakes to
the seashore and shallow estuarine waters, the discovery
of the remains of fish traps is becoming commonplace.
No conference or publication of wetland archaeological
research seems complete without reports of the dis-
covery and recording of timber or stone fish traps.

Perhaps the most remarkable discoveries to date are

from Denmark. Here excavations by the Kalundborg
Museum since 1989 have recorded wicker and stone
fish weirs of two types, a simple fence, and a V-shaped
trap dating back to the Neolithic and into the Mesoli-
thic period (up to 5480 BC) (Pedersen 1995). Both
methods used woven baskets to catch the fish and these
styles of fishing survived into the 20th century, showing
a continuity of over 7000 years. The archaeological
study of fish traps has moved beyond Europe to sites
on both North American coasts, in for example Alaska
(Betts 1997) and Massachusetts (Delima and Dincauze
1997).

In Britain and Ireland important discoveries are
being made. A succession of post settings in the estuaries
of the rivers Blackwater and Colne in Essex form large
shallow Vs running up to 800m in length and con-
taining up to 13,000 uprights, supporting wattle fences
guiding the fish into traps set at the apex of each V
(Gilman 1997). These post settings have produced
radiocarbon dates in the Saxon period. McDonnell has
been actively recording large V-shaped timber and stone
fish traps on the Somerset coast for several years, in
Bridgwater Bay and Porlock Bay in particular (McDon-
nell 1995; Canti et al 1996). Some of these traps were
being worked in modern times, but some traps overlie
others and some traps are at the modern low tide mark,
implying that they may have a much greater antiquity.
In Ireland, O’Sullivan has undertaken two surveys, one
in the Shannon and Fergus estuaries on the west coast
and the other in Strangford Lough on the north-east
coast (O’Sullivan 1994; O’Sullivan et al 1997). Both
have produced the remains of fish traps in the intertidal
zone. In the former, they are made of stakes and
wattling, dating back to the 6th century AD, and in
the latter, larger structures of stone and wood,
with radiocarbon dates from the 8th to the 13th
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centuries AD and documentary associations with local
monasteries, have been found.

This summary of recent archaeological work on fish
traps implies that these structures may be commonly
found where the coastline offered opportunities for

harvesting fish and where subsequently they have been
preserved from erosion by the sea. The coastal archae-
ological survey of Wales has provided the opportunity
for the first systematic regional review of the physical
evidence for fish weirs and fish traps.

10.2 Remains of fish weirs and fish traps in Wales

The survey produced 71 records of fish weirs or fish
traps from around the coast of Wales (Fig 10.1). (Note
that in Welsh a fish weir is a cored, plural coredau,
occasionally coredi. In north Wales the word is often
pronounced and sometimes spelt corad. As a femine
noun it mutates under some circumstances to gored.)
Some of the records cover single structures and others
multiple sites where a series of traps formed one struc-
ture (as at Aberarth, Ceredigion). Some of the records
represent a palimpsest of traps (as at Magor Pill, Mon-
mouthshire). These figures have already been amplified
by more recent fieldwork, particularly in Swansea Bay
(Nayling 2000a), further work in the Severn Estuary
(Bell et al 2000; Nayling 2000b) and discoveries on
Llandudno’s West Shore (Phillips 1996). Currently a
project is under way in Gwynedd which has led to a
three-fold increase in the number of sites previously
known around the coastline of north-west Wales.

To describe the range and variety of these structures,
the evidence will be reviewed from around the coast
of Wales in an anti-clockwise direction from the Dee
to the Severn Estuaries.

In north-east Wales, in the Dee and Clwyd Estuaries,
the historic fishing method involved using trammel and
drift nets operated from small rowing boats ( Jenkins
1974, 214–22). The local regulations forbade the use of
fixed nets. It is not surprising, therefore, that the coastal
survey produced no evidence of fish traps in these areas.
The Dee Estuary has been silting up for centuries,
which may have buried any structural remains from an
earlier period ( Jones, above Chapter 2).

Figure 10.1 Map of fish traps and weirs. Figure 10.2 Survey plan of fish traps at Llandrillo yn Rhos, Conwy.
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The first fish traps encountered are a pair of sub-
stantial structures at Llandrillo yn Rhos (Fig 10.2). The
more southerly of the two (PRN 34278) is made of
cobbles between 0.2m–0.3m across, reinforced with
timber posts from 0.18m–0.25m diameter. The main
bank, which has spread to be 12.4m wide and stands
up to 0.5m high, runs 260m down the shore to the
low water mark, where it turns south to run for 170m
parallel to the shore ( Jones 1997). At its western end,
the bank curves inland through approximately 310° to
form a ‘horn’ 86m in length, with a further arm
extending back towards the shore for 38m. The ‘horn’
traps a large pool of water on the ebb tide but there
is no evidence visible for a sluice mechanism in which
to trap the fish. The northern trap is known as the
Rhos Fynach weir (PRN 100501) and has similar re-
mains to the example above (Flook 1995). A raised
bank of compacted cobbles runs for 425m across the
beach to form an ‘A’ shape in plan, with a shorter leg
on the seaward side. Some 80m from the apex of the
‘A’ a cross piece runs from the shorter leg to almost
reach the longer leg. Within the stone bank, which
stands up to 0.7m high, round wooden uprights are
set; where they survive, some 0.5m–0.75m apart. The
excavation of sections through the bank at its landward

end, as part of coastal defence works, produced evidence
for wattling, a sample of which provided a radiocarbon
date of 310 +/– 60 BP (Beta – 69678), indicating an
early post-medieval construction phase. At the apex, a
narrow channel had been formed by a line of large
flat-topped boulders, measuring 4.3m long and 0.7m
wide. A plan of 1867 shows this was the outlet where
a fish trap could be mounted on the falling tide.

The earliest mention of Rhos Fynach is a charter
dated 1230, which identifies the fisheries amongst the
appurtenances later transferred to the Cistercian Abbey
of Aberconwy. On the dissolution of the Abbey, the
weir reverted to the Crown and in 1550 it had fallen
into disrepair and the ‘poles’ had been pulled out to
make it unusable. References continue and a document
of 1767 refers to two weirs. Thomas Pennant describes
the weir in his Tour of Wales (Pennant 1783, II, 348),
‘The church still keeps share in a considerable wear,
which runs from this point; the bishop, and the vicar
of Llandrillo, having the fish of every tenth tide between
them. At times they have a good chance of a profitable
capture; for in two successive tides forty pounds worth
of mackrel have been taken.’ In 1850, there was a record
catch of 35,000 herrings, but the weir fell out of use
early in the 20th century (Flook 1993).

Figure 10.3

Fish weirs in the

Swellies area of the

Menai Strait.
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Lewis Morris’ chart of the Conwy estuary, published
in 1748 shows a weir called ‘Cored Faelgwn’ on the
Deganwy shore. The site was located by Jones (1983,
28–9) but described as ruined beyond recognition. A
little further south on this shore salvage excavations
undertaken during the building of the tunnel under
the river recovered a 6m stretch of wattle fish weir
running across the beach (GAT PRN 4392). It consists
of a line of wooden stakes up to 0.1m in diameter and
spaced 0.35m–0.4m apart, driven into a mussel bed
overlying the estuarine clay. Narrow rods were woven
within the uprights. One stake produced a radiocarbon
date of 420 +/– 20 BP (Gwynedd Archaeological Trust
1988).

The most impressive remains of the Welsh fish weirs
survive in the Menai Strait. The Strait has an unusual
tidal pattern, with the tide coming from the Caernarfon
Bar, to the south-west, through the Swellies, one and
a quarter hours earlier than the tide coming from the
north, which it meets in the vicinity of Bangor. The
average tidal range is between six and seven metres,
which leaves a broad intertidal zone at low water, where
a number of stone fish weirs survive. Ten weirs were
recorded during the survey in addition to the well-
known island trap on Ynys Gored Goch. The earliest
documented weir in the Menai Straits was at Port-
haethwy, recorded in a property conveyance of
1316 (Carr 1978, 6), and it is in the vicinity of the
Swellies, where the coast of this township lies, that

the best-preserved sites occur (Fig 10.3). Here, there are
at least seven fish weirs, although some of them may
have been inter-dependent and included pyscodlynnau,
or ‘holding ponds’. At Ynys Tysilio, the fish weir was
modified to incorporate a tidal mill (Richards 1998).
Gored Ddu has the most substantial structural remains
( Jones 1983) and has been the subject of a recent study
(Richards 1998). Situated on the Anglesey shore, it lies
between the Menai Suspension and Britannia Tubular
Bridges (Fig 10.4). The west wall of the weir extends
at right angles to the shore for 70m before curving to
the east to run parallel to the shore at the low tide
mark. This wall stands up to 3m high and an additional
0.45m is buried in the silt. It is 2.5m wide at the top
and 3m at the base with a plinth 1m wide showing
along part of its northern side. The outer faces of the
walls are made of well-laid, square, dry-stone blocks,
the core filled with smaller stones. This allows the tide
to drain through, but retains any fish. Close to the
angle in the wall is a sluice built of good quality
masonry, with a groove in each side to take a wattle or
wooden sluice gate against which to trap the fish. The
wall, totalling 320m long, runs along the low tide mark
and incorporates a natural rock outcrop through which
a channel 65m long and 6m wide appears to have been
dug, down which the fish were funnelled on the falling
tide. This structure overlies what appear to be the
remains of collapsed stones of an earlier weir of a
pattern found elsewhere in the Straits at Gored y Gyt

Figure 10.4 Survey plan of Gorad Dhu, fishweir.
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(Gwynedd Archaeological Trust 1997) and Aberlleiniog,
north of Beaumaris ( Jones 1983, 30). These are similar
to the examples from Llandrillo yn Rhos (described
above) in which stonework secures the base of a tall
wattle fence, with a long wall running down the shore
to block the ebb tide, and a return along the low tide
mark ending in a horn work or hook, to block any
retreat by the fish against the tide. At Aberlleiniog, the
walls extend for a total of 1250m and may be up to
2.9m wide.

A unique or more specialist trap was constructed on
Ynys Gored Goch under the patronage of the Bishop
of Bangor (Senogles 1969). Here a double set of walls
impound most of the area of the rocks exposed at low
tide around the island. The trap works by the sheer
strength of the tide holding the fish within the walls.
Nets used to catch the fish were operated from walk-
ways built out from the island. A wide range of sea
fish of all types was recorded as being caught in this
trap, but the most abundant catches were members of
the migratory herring family. The fickle nature of the
herring industry around the Welsh coast may have led
to the abandonment of some fisheries (Matheson 1929:
Richards 1998, 4).

Stone-built fish weirs of the types found in the
Menai Straits also occur around the Anglesey coast,
with examples at Penmaen Point, Llanddona and
Traeth Lligwy. The channel between Holy Island and
the mainland of Anglesey reproduces, in miniature, the
tidal conditions experienced in the Menai Straits and
has led to the construction of a similar group of fish
weirs. For example, the wall at the River Alaw Gored
near Holyhead is over 800m in length and may have
been longer ( Jones 1983).

Fish weirs and traps have been reported from around
the coast of the Llyn Peninsula (Momber 1991) and
north Cardigan Bay (Davies 1885). An early historical
reference to a fish weir in Wales is to Gored Wyddno,
described in the ‘Hanes Taliesin’, as lying between the
Dyfi Estuary and Aberystwyth. The coastal survey failed
to identify any of these structures. It may be that the
structures favoured in these areas were more ephemeral
than those on Anglesey, for ‘it was customary in some
parts of the county, notably the Aberdaron district of
Llyn, to build small, temporary stone weirs that were
dismantled at the end of the fishing season’ ( Jenkins
1974, 41).

A distinctive type of fish weir is found along the
Ceredigion coastline of Cardigan Bay. These are wide
arcing walls of boulders and cobbles taken from the
beach, and laid out along steeply shelving gravel and

sand beaches. The walls trap the ebbing tide and any
fish are directed through a sluice at the lowest point
made by bridging a gap with a larger stone. A grille of
strong slender sticks, or in more modern times an iron
grating, was placed across the face of the sluice against
which the fish were trapped. Each trap may cover up
to 180m of the beach and they were arranged in groups
(Lewes 1924). The coastal survey identified, running
north-south, two examples at Craiglas, two at Ffos-las
and three on Aberarth Beach (Fig 10.5). However, the
decline in numbers has been rapid. For instance, Lewes
recorded that at Aberarth there were twelve coredi in
use c 1860, reduced to six in 1896 and in 1924 to two.
Unless regularly maintained, the winter storms would
redistribute the stone in the walls around the beach.
However, this group have a long history, for they were
included in Rhys ap Gruffydd’s charter of 1184, granted
to Strata Florida Abbey for the use of the monks for
ever. Traditionally a wide range of fish was caught in
these traps including salmon, whiting, grey mullet,
sprats and rock-salmon, but it was a hard and unre-
lenting life being a gored-keeper. Lewes records talking
to a Miss Davies, one of the last of this breed; ‘She has
told me how hard for a woman, was the life of gored-
keeper; for she had often to keep night watches, alert
with lantern and net, that she might be ready when
the tide receded to secure her haul; for if she delayed
a poacher might be there before her. In the spring of
every year she was obliged, as she explained it, to “codi
gored”, raise the gored, or, in other words, repair the
savages of the storms, and this was no mean effort, for
it entailed occasionally the lifting and replacing of some
exceedingly heavy stones’ (Lewes 1924, 399).

Despite George Owen’s boast in 1603 that ‘The
fishinge of Pembrokeshire is one of the cheefest worldlie
commodities, wherewithall god hath blessed this coun-
trey . . .’ (Owen 1892, I, 117), there are few remains of
fish weirs in the county. Possible structures were found
on Goodwick Beach and Poppit Sands. On the north
side of Milford Haven, two small narrow estuaries,
Castle Pill and Sandyhaven Pill, have been walled across
at their mouths to form fish traps worked by the ebbing
tide. A broad spread of stones is all that survives of a
fish weir on Penally Beach, recorded on early maps of
the area. However, much of the fishing around the
Pembrokeshire coast must have been by boats, since,
for example, the Welsh name for Tenby is Dinbych y
Pysgod – the City of Fish – and in an inventory of
the estates of the Bishop of St David’s taken in 1293,
there were records of a boat and eleven herring nets
stored at his Trevine estate ( Jones 1964, 18).
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Moving east up the Bristol Channel into the Severn
Estuary, the numbers of recorded fish weirs and traps
begins to increase. There is a marked technological
change, from those described to date, in that weirs are
almost exclusively made of roundwood stakes driven
into the stiff estuarine clay. The stakes can support
wooden fences directing fish into single woven basket
traps, or support ranks of basket traps. There are

isolated cases where the stakes fence off a natural pool
where the fish could be netted or perhaps speared at
low tide – represented by an example found at St
Ishmaels in Carmarthen Bay. There is a dense cluster
of sites recorded from Burry Port in Carmarthenshire,
into the Loughor Estuary and the Burry Inlet and
around onto the north coast of the Gower. These all
show as stake emplacements. Those radiocarbon-dated

Figure 10.5
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in the Loughor Estuary proved to be post-medieval in
date (Page 1996). However, from Whiteford Bay in
Gower, a broad V-shaped emplacement of stakes
measuring 150m long in total, which must have had
wattle fences leading fish to a trap at the apex, has
produced a mean radiocarbon date of 710 +/– 60BP
(CAR–1232), (Kay and Davies 1993)

In Swansea Bay, there is a group of fish weirs which
stands apart from the remainder of the Bristol Channel
group. Well known in historical sources (eg Jenkins
1974, 36–7), these remains were only identified in a
systematic survey of the intertidal area after completion
of the coastal survey of that region (Nayling 1998).
First located on aerial photographs, field visits revealed
a palimpsest of V-shaped stone structures supporting
wattle fences on the middle to lower shore between
Swansea Docks and Blackpill. The earliest unequivocal
evidence for these weirs comes from a survey of the
manor of Oystermouth taken in 1650, and later rentals
confirm a total of thirteen sites, as illustrated on an
undated map (Fig 10.6) (correspondence with the map
suggests a date of circa 1914). Field recording has shown
the walls of the arms to consist of low piles of stone
1m–2m wide with small roundwood posts lining the
inner face. Each wall is between 120m–170m in length.
The angle between the walls varies between 70° and
100° and at the apex the walls become progressively
more parallel to one another and the wooden posts
continue beyond the walls to form a gradually narrow-

ing ‘snout’, traceable for up to 20m. Two groups are
of six weirs joined together with two isolated groups
of smaller numbers. Two traps similar in plan, but of
wooden stakes with no stone foundations, were also
recorded. The Royal Commission on Sea Fisheries of
1863 described the weirs as ‘about 6 feet high, . . .
composed of stakes driven into the sand, and wattled
so as to constitute a fence. At the junction of the arms,
near low water mark, was a closely woven conical
basket, with its entrance facing the inner side of the
weir’ (Matheson 1929, 63). During the 19th century,
these weirs were superseded by stake nets laid out in
similar patterns, which allowed the small fish to escape
and helped to preserve the fishery.

Fish weirs are recorded at the mouth of the River
Ogmore, where an estate map of 1601 shows a ‘Conger
House’ built alongside the estuary (Thomas 1992, 29).
Examples are also recorded on the beach at Llantwit
Major. However, it is in the intertidal zone of the
Gwent Levels, the Welsh shore of the Severn Estuary,
that the greatest numbers of sites have been archaeo-
logically recorded and dated.

The documentation for fishing in the Severn Estuary
is very extensive. Much information came from the
Annual Reports of the Inspectors of Salmon Fisheries
which were associated with the Salmon Fishery Acts
of 1861 and 1865. They investigated the evidence for
‘immemorial usage’ of the sites where ‘fixed engines’
or large ranks of fish traps were then in use. Two types
of trap were used, the ‘putcher’, an open-work basket
designed for the catching of salmon, and the ‘putt’, a
larger trap made of three interlocking baskets intended
to catch the full range of fish, down to shrimps in size.
‘Putts’ were of greater antiquity than ‘putchers’, which
appear to have been an 18th-century development. In
the Gwent Levels, the Salmon Fisheries Acts licensed
the continuation of ranks at the mouth of the River
Rhymney, Cardiff, and Goldcliff, Porton, Redwick and
Undy on the Monmouthshire shore. The Goldcliff
fishery was the last to work, and closed within the last
few years (Fig 10.7).

At the opposite end of the documented history of
this tradition is a Saxon Charter of AD 956 relating
to the parish of Tidenham across the River Wye from
Chepstow. It had 104 weirs of two types, ‘cytweras’
and ‘haecweras’, which Seebohm has interpreted as
meaning wattled basket weirs and hedge weirs. These
two types were found in the most intensive piece of
archaeological fieldwork on medieval fish traps to date
(Godbold and Turner 1994). An area of about 50ha of
the foreshore was intensively surveyed in advance of

Figure 10.6 Map of the fish traps in Swansea Bay, redrawn from
an original dated 1914. (Source: GWRO D/D SWSF 19/2)
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the construction of the Welsh abutment of the Second
Severn Crossing. Of the sites discovered, sixteen related
to the catching of fish in fixed traps and transporting
them back to the shore. Nine of the sites were post
settings. The plan of three of these showed that they

were the foundations of ranks of V-shaped traps pegged
to the gravel and clay substrata and facing the ebb
tide. Site 4 produced the clearest pattern and had
evidence for two fences or leaders which helped guide
the fish into the mouths of the traps (Fig 10.8). Oak

Figure 10.7
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and beech were the commonest timbers used. All three
produced very similar radiocarbon dates, which when
calibrated fell into the late 13th and 14th centuries AD.
One trap of a different type – site 5 – produced a
gently curving double row of stakes approximately 70m
long with the possible position of two traps marked
by more massive posts. Almost entirely made of beech,
this produced a dendrochronological felling date of
AD 1203/04. Two locations produced lengths of col-
lapsed wattle hurdle fencing, representing either parts
of leaders or hedge weirs. The calibrated radiocarbon
dates for these two structures fell in the 9th or 10th
centuries AD. Finally, three basketwork items of a
different style were found intact within the sediments.
One, site 8, was a truncated V-shaped basket 3.2m long
and c 2.4m wide set within a channel in the marl
bedrock. It produced an early post-medieval radiocar-
bon date. Lying loose within the sediment was another
conical basket, context 238, up to 2.2m long and 1.5m
wide with a calibrated radiocarbon date of the 11th or
12th centuries AD (Fig 10.9). Finally, a small basket,
context 234, 0.82m long and 0.44m wide, was con-
structed of thin hazel rods set into a wooden baseboard
and held into the mud by an ash stake. As it had no
internal structure to stop the fish escaping, it seems to
have been used for carrying fish ashore and dates from
the 14th century.

It seems straightforward to correlate this archaeo-
logical information with the structures recorded in the
documentary evidence. The V-shaped post settings are
‘cytweras’ in which ‘putts’ were mounted, and context
238 represents the ‘kipe’, the front of the three stages

of basketwork. Site 5 is probably a haecwera or hedge
weir with one or two traps set within a wattle fence.
The two lengths of wattle fence recovered were either
parts of hedge weirs or acted as leaders to the ranks
of ‘putts’. The radiocarbon dates show a tradition
extending back for about 1,000 years and before the
Norman Conquest (Fig 10.10).

A similar range of sites and individual finds comes
from another intensively studied area between Magor
Pill in the west and Collister Pill to the east (Allen
and Rippon 1997; Nayling 2000b). Within the silted
palaeochannels of Magor Pill, Allen and Rippon dis-
covered the remains of six woven fish baskets of
different sizes. Most were likely to be parts of larger
‘putt’-like baskets, but one showed a non-return device
within the basket which implies that it was for catching
eels. Extending right across the foreshore between the
two pills are the remains of scores of post settings
which represent fish traps. Nayling selected seventeen
examples for further recording in an attempt to date
the documented retreat of the sea wall in this area. All
the traps were orientated to face the ebb tide as it
drained away down the estuary. The selection was based
upon the presence of split timbers that might be suitable
for dendrochronological dating or the presence of
softwoods which implied a relatively recent date. The
plans of the structures were of two basic types. The
earliest in date were large V-shaped post settings with
arms up to 30m long. At the apex, there are groups
of stouter posts where any trap could have been fixed.
These traps occur in a group where perhaps three may
have worked together, but some traps clearly superseded

Figure 10.9
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others. These two phases are confirmed by the den-
drochronological dates (see Table 2 below), which show
one group was erected in the 1120s and the second
dating from the 1140s to the end of the 12th century.
The second type of trap was more widespread across
the foreshore and consisted of lines of V-shaped post
settings suitable for mounting conical or putt-like
baskets. The dendrochronological dates for these traps
are later in date and from the first half of the 13th
century. The style continues into the post-medieval
period where imported softwoods start to replace native
species, and as the sites get younger they tend to be
found higher up the foreshore, confirming the retreat

of the coastline from the late Middle Ages onwards.
The dates from this study imply a technological change,
from V-shaped traps with a single basket to capture
the fish, in use to about AD 1200, when ranks of
conical traps were introduced. The less accurately radio-
carbon-dated traps from the Sudbrook area support
this argument for technological change. In 1999 a
length of hurdle fencing and traces of a woven basket
were recovered from the base of a palaeochannel at
Redwick, which has produced a radiocarbon date of
1500 +/– 60 BP (Beta–134642), pushing the earlier
technology back into the 5th or 6th century AD (Allen
and Bell 2000).

10.3 Discussion

This geographical review of the evidence for fish weirs
from around the whole coastline of Wales allows some
general conclusions to be made, and perhaps indicates
where further research may be beneficial. The coastal
survey has by no means identified the full distribution
of fish weirs, as their identification requires the right
tidal conditions and the absence of any masking mod-
ern sediments. Work subsequent to the completion of
each phase of the coastal survey has revealed many
more sites and provided more detailed records and
dates for those already known.

10.3.1 Distribution
Figure 10.1 shows the distribution of fish weirs and
traps identified in Wales. It is by no means an even
distribution. Steep, rocky and largely uninhabited
coasts are unlikely to produce ‘fixed engines’. There
are areas of Wales with broad foreshores where fish

traps have not been identified. This may be explained
because traditionally other strategies were adopted
there. For instance in north-east Wales, trammel nets
worked from boats were used, and between Conwy
and the Menai Straits, stake nets were employed. Taken
together they provide a more complementary distribu-
tion. In the Menai Straits, the shore and the island of
Ynys Gored Goch could be fished using weirs, but the
larger permanent pools were fished by seine nets. Heaps
of stones (tocia) surmounted by a wooden peg marked
the fishing stations and these may provide the only
archaeological evidence for this activity ( Jenkins 1974,
250–3).

10.3.2 Date
The documentary and emerging archaeological dates
for these structures are in accord. For most of the
well-established fish traps, the associated documentary
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evidence can be traced back into the high Middle Ages,
the 13th or 14th centuries, and in the Welsh Severn
Estuary from the late-9th century. Radiocarbon dating
has been applied quite widely to the wooden elements
of fish traps with dates extending back to the 5th or
6th century in the Severn Estuary, the 13th century in
north Gower and the early post-medieval period in the
Loughor Estuary, Conwy Estuary and at Llandrillo yn
Rhos (see Table 9.1). Much greater resolution is possible
with tree-ring dating, and where split oak or beech
posts are used, this can provide actual felling dates. A
growing number of dates of this type are now available
from the Gwent Levels (see Table 9.2), allowing for
the plotting of contemporary traps and the identifica-
tion of when technological changes may have occurred.

Single dates from sites that have been regularly
maintained and kept in use until the 19th and 20th
centuries will not be helpful in dating the full history
of multi-period sites, and a campaign of tree-ring dating
of one of the larger, well-preserved stone and wooden
sites in north Wales would be very helpful in unravell-
ing their chronology.

Earlier authors have speculated that the technology
in the design of these weirs could have predated the
Middle Ages in Wales. Jones (1983) compares the design
of Menai Straits weirs with known Roman examples,
and Lewes suggests the goredi at Aberarth would have
been within the capability of the Neolithic builders of
the Pentre Ifan burial chamber (Lewes 1924, 399). As
yet, no conclusive archaeological evidence from Wales
has come forward to match the Neolithic/Mesolithic
sites in Denmark, but the earliest structure found in
the palaeochannel at Caldicot, Monmouthshire was a
stake fence behind which were found the skeletons of
flounders, dating to the early Bronze Age (Nayling and
Caseldine 1997). However, at the Mesolithic site at
Goldcliff a group of fish bones were found together.

These were from a range of different species and might
be best explained as the catch from a single woven
basket trap. The intertidal peat survey of the Welsh
Severn Levels identified a number of rows of stakes
within the fills of late prehistoric palaeochannels. One
of these was subsequently excavated at Cold Harbour
Pill, which revealed a fence-like structure along the
channel side leading to a circular basket 0.7m in
diameter. This has produced a date of 2520 +/– 60 BP
(SWAN–241, 790–530 cal BC) and probably represents
Wales’s first definite prehistoric fish trap (Bell et al,
2000, 16.10).

10.3.3 Style and Construction
There are clear regional variations in the style and
construction of Welsh fish traps. This must be a
reflection of a combination of factors: the width and
nature of the foreshore, tidal conditions, the availability
of raw materials, the habits of the fish and particularly
the migrating species that it is intended to catch, and
local tradition. When studying the remains of any
particular fish weir, these factors should be assessed,
and the knowledge of any surviving local fishermen
will greatly increase one’s understanding of the prevail-
ing conditions. Nearly all fish weirs work on the ebb
tide so the fish are trapped by the falling water and
drawn towards a trap or net. It is ironical that the one
surviving working fish weir in Wales, the ‘putcher’
rank at Goldcliff, operates on the flood tide where the
fish are driven into and ensnared in the open-weave
basket traps.

There is a very substantial investment in constructing
the stone and timber weirs. Taking, for example, the
very impressive remains of Gored Ddu in the Menai
Straits, the main wall at the low water mark is 96m
long, is up to 3.4m high and between 2.5m and 3m
wide. A crude calculation suggests that 840 cu m of

Table 10.1: Dendrochonologically dated fish traps in Wales

Location Site Type Date Reference

Magor Pill Structure 3 Wattle fence After 1123 AD Nayling 1997

Magor Pill Structure 6 Wattle fence 1115 AD and 1122 AD Nayling 1997

Magor Pill Structure 7 Wattle fence 1119 AD and 1146 AD Nayling 1997

Magor Pill Structure 8 Wattle fence 1127 AD Nayling 1997

Magor Pill Structure 9 Wattle fence 1190 AD Nayling 1997

Magor Pill Structure 14 Wattle fence 1118–1151 AD Nayling 1997

Magor Pill Structure 19 Wattle fence 1120 AD and 1146 AD Nayling 1997

Magor Pill Structure 4 V-shaped 1242–1273 AD Nayling 1997

Magor Pill Structure 15 V-shaped After 1172 AD Nayling 1997

Magor Pill Structure 20 V-shaped After 1189 AD Nayling 1997

Second Severn Crossing Site 5 Post setting 1203–04 AD Godbold and Turner 1994
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stone was required, weighing approximately 1850 tons.
In addition, lower walls extend for 125m in other
directions and a rock-cut channel 65m by 6m was excav-
ated through a natural outcrop. Elsewhere, wooden
hedges are recorded standing 6ft high and may require
many hundreds of uprights and large panels of woven
hurdles. The ‘putts’ of the Severn Estuary can be 2m
in diameter at the opening and be over 3m long. Built
of three interlocking sections, the kipe, the butt and
the fore-wheel, the last two are skilled pieces of basketry.
Manoeuvring these cumbersome baskets across the
muddy foreshore involved dragging them out on sledges
( Jenkins 1974, 60–4). Construction in the intertidal
zone makes for a much-reduced working day and
part-built structures could be easily damaged in a storm.
So construction of these weirs was at a high cost, and
many would have required specialist skills. Tintern
Abbey in 1411–12 paid John Bridde of Magor to con-
struct a new weir at ‘Erlisgout’ near Lower Grange,
perhaps the present Magor Pill, Monmouthshire (Wil-
liams 1976, 139) and he may be the only medieval Welsh
fish weir builder for which there is a record.

10.3.4 Patronage and Management
Rights over the foreshore were jealously guarded by
manorial landlords. As well as fishing, it gave them
income from any small creek ports, grazing of the
saltmarsh and the remains of wrecks. Fish weirs were
therefore as much manorial enterprises as mills, bake-
houses and markets. Christian festivals and the enforced
prohibition of eating meat on Fridays and in Lent
created a considerable demand for the supply of fish.
It is not surprising, therefore, that many of the better
recorded fish weirs were associated in the Middle Ages
with monastic houses and ecclesiastical magnates. For
example, at Llandrillo yn Rhos the weirs were the
property of the Cistercian Abbey of Aberconwy, several
sites in the Menai Straits were owned by the Bishop
of Bangor, the goredi at Aberarth were passed to Strata
Florida Abbey. Along the south coast of Wales, Whit-
land Abbey had a weir in the River Towy, Neath Abbey
along the Gower Coast, Goldcliff Priory at Goldcliff
and Tintern Abbey in the Magor area (Williams 1976,
76). The numbers of fish required at a great ecclesias-
tical feast could be staggering. For example, in 1337,
Bishop Ralph Shrewsbury of Wells held a feast on a
‘fast day’ for 268 guests. The meal required: 20 conger
eels, 20 cod, 18 pollock, 30 fresh and salted hake, 4
haddock, 23 sticks of eels, bream, gurnard, plaice,
salmon, stockfish, pike and pickerel (Brit. Lib. Royal
Ms. 13 B. VIII f. 28).

Fish weirs were not exclusive to religious patrons.
Other landlords must have built and maintained them.
The weir at Aberlleiniog is on the foreshore below the
castle, the weir at Cilgerran was a prized possession of
the lord of the castle and the fish traps found in the
Sudbrook area lay within the lordship of Caldicot and
Newton. Whilst fish caught in these weirs could satisfy
a local demand, they could also supply nearby towns.
The radiocarbon and dendrochronological dates from
the Welsh Severn Estuary form a cluster in the 12th,
13th and 14th centuries when there was a considerable
growth in the towns around the estuary, such as Cardiff,
Newport, Chepstow, Gloucester and Bristol. Fish-
mongers were particularly prominent in Gloucester in
the 14th and 15th centuries, where a single lamprey
could be worth as much as ten shillings during Lent,
six to eight weeks’ wages for a labouring man (Holt
1985, 154). So there was a chance for significant financial
return on the investment made in the construction of
these weirs.

The documentation for the post-medieval period
shows that the weirs were leased out by the manorial
landlord for a guaranteed cash return and sometimes
a specified number of fish. The leases and the fishing
rights were passed through particular families (see for
example Godbold and Turner 1994, 44–5). The anti-
social hours and specialist skills needed to operate and
maintain a fish weir set the gored-keepers apart (Lewes
1924, 399).

10.3.5 Preservation and Distribution
Fish is a highly perishable commodity. The distribution
of fresh fish could be highly profitable as described
above, but there needed to be a market close at hand.
Fish and shellfish would be held alive in holding ponds
(the equivalent of freshwater stock ponds) and in the
case of eels, transported alive. In the medieval period,
fresh fish was differentiated from stock or preserved
fish and indeed, in London, they were traded within
separate guilds. Fish could be preserved in two ways,
firstly by drying and salting and secondly, by smoking.
The premium species for the first method were the
cod family though herring was also preserved in this
way. The salting of cod does not seem to have been
a significant part of the Welsh fishing industry and
the distinctive middens of codfish bones found around
the North Sea coastlines have not been identified in
Wales (see Barrett 1997 for discussion). Indeed salt-
making sites in general have not been commonly
identified in the coastal survey. An exception are the
salt-houses constructed to produce salt from sea water,
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in the 16th and 17th centuries, near Holyhead,
Aberdovey, Ceredigion, and in the Swansea area, of
which the example at Port Eynon is the only survivor
(see Chapter 12 Fig 12.4; Wilkinson et al 1998). This
industry was established to try to break the French
monopoly on the supply of salt to the Welsh herring
industry.

Smoking is more suited to oily fish such as salmon,
eels, herring and mackerel, but buildings devoted to
the storage and preservation of fish are rare around the
Welsh coast. Until recently there was a ventilated fish

store at Goldcliff and a smokery at Porton associated
with the ‘putcher’ ranks there ( Jenkins 1974, 60) and
a conger house is shown at Merthyr Mawr on a map
of 1601 (Thomas 1992, 29). A fish warehouse is recorded
at Fishguard harbour and there was until recently an
ice warehouse in Milford Haven quay. The coming of
the railways almost superseded the need for preserving
fish in traditional ways. It remains a challenge for
archaeologists in the future to try to identify sites on
the coast of Wales where fish were given temporary
storage and then preserved before transport and sale.
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The Gwent Levels
by Nigel Nayling

The Gwent Levels

A common thread that runs through the diverse nature of coastal archaeology is the importance of estuaries where
conditions have both attracted past human populations and favoured the preservation of archaeological remains, particularly
where the accretion of Holocene deposits has led to the formation of extensive coastal wetlands. Nowhere in Wales is
this more evident than on the Gwent Levels on the northern shore of the Severn Estuary. Much work has been carried
out on the Levels, and this chapter contains an introduction to the nature of the area, and a summary of the results of
the many projects undertaken.

11.1 Introduction

The extensive alluvial plain now known as the Gwent
Levels covers an area in excess of 110 km2, with a coastal
length of 25km between the River Ely at Cardiff in
the west and the River Wye at Chepstow in the east
(Fig 11.1). Created by post-glacial relative sea level rise
and associated sediment deposition on the banks of
the Severn, the sedimentary sequence comprises basal
gravels and peats overlain by lower alluvium, peats and
upper alluvium with depths often in excess of 10m. A
hundred years ago this area was essentially a rural,
agricultural landscape characterised by water-filled
drainage ditches lined by pollarded willow trees. Field
patterns and settlement form and distribution reflected
medieval and later reclamation and drainage. Since
the middle of the 20th century, this landscape has
undergone accelerating change through encroachment
by neighbouring urban centres, especially Newport
and Cardiff but also smaller towns such as Magor and
Caldicot, the construction of new road networks
and the growth of industrial development. Whilst the
position of the sea wall which defends this wetland
from coastal flooding has remained relatively static over
the previous 100 years, the extensive foreshore and
undefended saltmarshes have been subjected to the
erosional forces of highly dynamic estuarine waters.

Traditionally, the ‘heritage’ value of this wetland has
largely been defined in terms of the wildlife habitats
that are present. The Levels and their associated fore-
shore are designated as Sites of Special Scientific
Interest. In addition, the Severn Estuary has been
designated as a Special Protection Area, in recognition

of its importance to overwintering birds, particularly
migratory waterfowl, and also as a Wetland of Inter-
national Importance (Ramsar Site) and a possible
Special Area of Conservation (pSAC) under the EC
Habitats Directive. In contrast, statutory designations
(such as Scheduled Ancient Monuments) have been of
limited significance in protecting archaeological sites.
This reflects the limited archaeological visibility of sites
on the Levels themselves, where sites pre-dating me-
dieval reclamation are likely to be buried under
alluvium, and the futility of ‘scheduling’ sites in the
intertidal zone which are largely threatened by natural
coastal erosion. The area was the subject of a systematic
study (the Gwent Levels Historic Landscape Study; Rip-
pon 1996a and 1996b), used as a model for the
development of a Welsh system of historic landscape
assessment funded by Cadw: Welsh Historic Monu-
ments and the Countryside Council for Wales (Cadw
1998). Much of the Levels and the intertidal zone has
been registered as a ‘Landscape of Historic Interest’ –
a non-statutory designation which seeks to enable the
historic importance of selected parts of the Welsh
environment to be given equal weight alongside more
traditional issues of nature conservation in the decisions
of all those involved in land management (Cadw 1998,
xxix). As we shall see, whilst there has been a long
history of archaeological discovery on the Gwent Levels,
it has only been in the last decade that the full
archaeological potential of the area has become ap-
preciated.
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11.2 Archaeological discovery

Antiquarian interest in the Levels is evident from the
publication on behalf of the Monmouthshire and Caer-
leon Antiquarian Association of a booklet in 1882
describing two notable discoveries. In April 1878, during
the construction of the Newport Alexandra Dock, the
partially articulated remains of a clinker-built boat were
observed, apparently reused in a revetment. At the
time, these were interpreted as the remains of a Danish
vessel asssociated with documented raids made on the
south Wales coast in the early medieval period (Morgan
1882, 403). Subsequently, a radioacarbon date of
1050 +/– 80 BP (HAR–3203) has supported a medieval
date for this boat whilst not resolving its provenance
(Hutchinson 1984). The other significant find from the
Levels in 1878, an inscribed Roman stone found on
the foreshore of the Caldicot Level, which has become
known as ‘the Goldcliff stone’, appeared to commem-
orate the construction of a section of linear work by
the military. Its discovery stimulated debate on the
extent and importance of the Levels during the
Romano-British period. Occasional finds of Roman
date from both the foreshore (eg Magor, Nash-Williams
1951) and deep excavations (eg Uskmouth – Barnet
1961, Magor Sewage Works – Boon 1967) fuelled the
debate. Differing viewpoints were proposed for the
extent of post-Roman alluviation, which mirrored
discussions regarding the development of the Somerset
Levels, and also the nature of the Levels during the
period of occupation. Some saw the contemporary
landscape as ‘marginal’, intermediate between mudflat
and salt marsh and only seasonally occupied (Locke
1971), whilst others suggested that the Levels were a
treasured pastoral resource (Boon 1980). This debate
reflected on-going interest in Roman military occupa-
tion at Caerleon, and civilian settlement at Caerwent,
rather than systematic research into the development
of the Levels themselves.

It was not until the 1980s that the true archaeological
significance of the Levels began to be appreciated. The
importance of the role of the informed amateur ar-
chaeologist in promoting intertidal archaeology is
demonstrated here by the numerous finds, both of
artefacts and structures, made by Derek Upton, a local
nature reserve warden with an intimate knowledge of

the area who collaborated with both local and national
museums. Sedimentary research by Professor John
Allen, of Reading University, provided a stratigraphic
framework which was fundamental to providing a
chronological structure within which to place field
observations (Allen 1987, Allen and Rae 1987; Allen
and Fulford 1986, 1987). A further factor promoting
interest in the archaeology of the Levels at this time
was the threat posed by a number of major develop-
ments, including the proposed construction of a
Severn tidal barrage, a second bridge crossing of the
estuary, and development of Cardiff Bay. The Severn
Estuary Levels Research Committee was formed in
1985 to coordinate, promote and disseminate informa-
tion relating to archaeological research in the estuary.
One of its first tasks was to produce the first rapid
assessment of the archeological potential of the Severn
Estuary for the Severn Tidal Power Group which was
promoting the construction of a Severn barrage
(SELRC 1988). Since then, the SELRC has grown
into an umbrella organisation for the many groups,
organisations, institutions and individuals with an in-
terest in the archaeology of the estuary. Its annual
report, Archaeology in the Severn Estuary, produced since
1990, has evolved into an established regional archae-
ological journal. Representatives sit on a variety of
committees providing a voice for ‘cultural heritage’ in
wider fora such as the Severn Estuary Conservation
Group and the Severn Estuary Strategy (SES/Environ-
ment Agency 1997). In addition to site-specific pieces
of research, or rescue excavation in response to erosion
or development, a detailed survey of intertidal peat
exposures along the full length of the Gwent Levels
coastline has recently been completed and published
(Bell et al 2000).

The present high profile of archaeology in the Severn
Estuary as a whole, and the Gwent Levels in particular,
is demonstrated by the constraints placed on new
developments as part of the planning process, and the
quality of recent discoveries and publications. A brief
chronological summary should suffice to illustrate the
nature of the archaeological resource, much of which
has only come to light through work carried out in
the last decade.

11.3 Chronological summary

The earliest Quaternary deposits exposed on the fore-
shore, fluvioglacial gravels, have yielded Palaeolithic

stone tools. Whilst redeposited, these artefacts indicate
the presence of interglacial human populations in the
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Severn Valley (Aldhouse-Green 1993, Green 1989a).
Mesolithic finds and sites have also been restricted

(with the exception of redeposited flints) to the fore-
shore, although palaeoenvironmental evidence for
vegetation change (including possible anthropogenic
impacts) and relative sea-level change have been gleaned
from deep excavations in the heart of the Caldicot
Level (Walker et al 1998). Unstratified Mesolithic finds
of tranchet axes and an antler mattock, and exposures
of animal footprints on the foreshore, have been over-
shadowed by the discovery of human footprints at
Uskmouth and Magor (Aldhouse-Green et al 1993).
The Mesolithic site at Goldcliff, a lithic scatter of stone
flakes and bone associated with a charcoal layer sealed
below peat, have been interpreted as in situ activity, a
view strengthened by the presence of a possible hearth
(Bell et al 2000). Recent fieldwork at Redwick has
confirmed the presence of extensive remains of oak
forest rooted in head deposits, overlain by a basal peat,
and associated with palaeosol development and charcoal
suggesting human interaction with the wooded land-
scape.

Direct evidence for Neolithic activity is limited to
a single polished axe from the foreshore and a small
number of possible flake tools. Again palaeoenviron-
mental evidence from both the foreshore and inland
provides a broader landscape context with indications
of vegetation change, some linked to agricultural ac-
tivity (Nayling and Caseldine 1997, Smith and Morgan
1989, Walker et al 1998). Auroch skeletons dated to
this period, and recovered from the foreshore, could
be purely natural (Green 1989a).

Structural evidence from the Bronze Age is wide-
spread along the foreshore with arrangements of
wooden posts, interpreted as roundhouses, recorded at
Chapeltump, Rumney, and Collister Pill; artefact scat-
ters of pottery and fire-cracked stone at Chapeltump
and Cold Harbour Pill (along with a trackway possibly
of this date – Locock 1998a) and hearths at Rumney.
These sites are usually located on the surface of the
middle Wentlooge peat, a raised bog drained by narrow
sinuous channels. Post settings, and scatters of pottery
and bone, located within these channels have been
investigated at Peterson, Rumney and Cold Harbour
Pill (Bell and Neumann 1998). The function of these
structures is presently unclear. A cluster of timbers at
Goldcliff, occupying a small channel, included two
planks, interpreted as fragments of a sewn plank boat
dated to after 1017 BC (McGrail 2000). At another
site, two human skulls dated to the Bronze Age may
indicate ritual activity. Four rectangular buildings, dat-

ing to the later Bronze Age, at Redwick are unique in
a period characterised elsewhere by roundhouse con-
struction (Bell and Neumann 1997, Bell 1999).

Inland the deep burial of prehistoric peat horizons
under later alluvium has generally precluded the ident-
ification of prehistoric sites. At Caldicot, in the valley
bottom of the River Nedern, relict palaeochannels
exposed during the construction of a lake contained
structures and artefacts dating throughout the Bronze
Age, including an early revetment or weir, discarded
planks from sewn plank boats, a later ford or hard
subsequently replaced by a timber bridge in 990/989
BC, and a large faunal assemblage including both
domesticates and wild species (Nayling and Caseldine
1997).

Iron Age sites on the foreshore are generally associ-
ated with palaeochannels including the Upton hurdle
trackway (Trett 1988), pottery at Magor Pill, and an
artefact scatter at Rumney (Allen 1996a and 1996b).
This may reflect generally wetter conditions and in-
creased marine influence in the Levels at this time,
with evidence for occupation concentrated around the
fringes of the former bedrock island at Goldcliff. Here
eight rectangular houses are associated with peat sur-
faces rich in alder and birch and to the east, linear
alignments of wood, some identifiable as trackways,
are situated within contemporary reedswamp. Artefac-
tual evidence is scarce, with frequent observations of
animal hoofprints and environmental studies suggesting
the importance of pastoralism (Bell et al 2000). Recent
excavations in advance of development on Greenmoor
Arch, near to the Barland’s Farm site, uncovered the
remains of three similar, rectangular buildings sugges-
ting that such occupation may have occurred
throughout the Levels during this period.

Debate on the extent to which Roman drainage and
reclamation occurred, as suggested by the Goldcliff
stone discovered in 1878, has continued over the years.
However, much new evidence has now come to light
to confirm the view that there was considerable acitivity
on the Levels within this period. The presence of a
complex of ditches on the foreshore at Rumney Great
Wharf and Peterstone Pill on the Wentlooge Level,
(Fig. 11.2) apparently in alignment with a fossilised
system of rectilinear drainage channels landward of the
sea wall and associated with high densities of pottery,
slag and furnace lining, of generally mid-3th century
date, taken as indications of an eroded settlement, have
led to arguments for extensive drainage and sea defence
on this level in Roman times (Allen and Fulford 1986;
Fulford et al 1994). The evidence on the Caldicot Level
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Figure 11.2 Aerial view of Wentlooge Level near Peterson Wentlooge. (Photograph Crown copyright, RCAHMW, 1990)
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is less dramatic, suggesting localised flood defence and
drainage. Square-cut ditches and large quantities of
pottery at Hill Farm, Goldcliff, indicate the presence
of a Roman settlement with a complex of ditches and
banks to the west tentatively interpreted as a local system
of enclosure and flood defence which could have its
origins in the Iron Age (Bell 1995; Locock 1997b, 1998b,
Locock and Walker 1999). The location of a Romano-
British boat adjacent to a timber bridge with a stone
abutment at Barland’s Farm, now well inland, implies
navigable access into the level via large river channels
during the late-3rd century (Nayling et al 1994). Roman
pottery has been recovered from large palaeochannel
complexes exposed on the foreshore at Redwick and
Magor Pill, indicating possible routeways for shipping
into the heart of the coastal plain (Allen 1999). Conti-
nuing coin finds at Blackrock and a ‘spur’ road running
south from Caerwent towards the coast emphasise the
position of the Levels in maritime trade, as does the
high proportion of Dorset Black Burnished wares in
Roman pottery assemblages from the Levels, suggesting
substantial cross-estuary trade (Allen and Fulford 1996).
Recent excavations at Nash revealed an extensive field
system of 1st to 3rd century date apparently on marginal
land, with salt marsh used to pasture livestock, particu-
larly cattle. During the late-3rd or early-4th century
more intensive and/or frequent flooding caused the area
to be abandoned (Beasley pers comm). This appears to
follow a widespread pattern of pottery assemblages
dating to no later than the mid-4th century suggesting
extensive decline in occupation of the Levels at this
time. The increasingly frequent observation of thin
organic bands, generally approximately 1m below the
present ground surface, has led to these being tentatively
interpreted as Roman land surfaces covered by extensive
post-Roman flooding. Recent radiocarbon dating of
these horizons has, however, produced Iron Age and
Roman determinations. Although the implications of
this considerable body of evidence remain unclear at
present, it does appear that much of the Roman land-
scape of the Levels lies well-preserved under a shallow
cover of alluvium, and that drainage of the Levels was
undertaken on a relatively wide scale.

Unequivocal evidence for widespread reclamation
and sea defence comes with medieval recolonisation,
probably initiated by Norman Marcher lords and mon-
astic houses in the 11th century. The creation of a
hierarchy of drainage channels secured behind a sea
wall followed by progressive enclosure and drainage of
the lower-lying back fen established the historic land-
scape still visible today. The development of this

drained landscape can be traced through the study of
cartographic and documentary evidence complemented
by field survey (Rippon 1996a and 1996b). The coastline
did not however become completely static. In some
instances, the sea wall was extended seaward, leaving
relict sea defences preserved in the defended landscape.
Elsewhere, the sea wall was set back as a result of
climatic deterioration and demographic decline, par-
ticularly in the 14th century. Coastal activities during
the period are exemplified at Magor Pill where intertidal
concentrations of imported pottery, the recovery of a
13th-century clinker-built boat and evidence for an
extensive system of medieval fish weirs provide archae-
ological evidence for the documented port of
Abergwaitha (Nayling 1998, Allen and Rippon 1995).
Numerous fish weirs and traps have also been recorded
at Sudbrook in advance of construction of the Second
Severn Crossing (see Godbold and Turner 1994, and
above Chapter 10), and further possible traps recorded
during the intertidal peat survey at Peterstone and
Porton (Neumann 2000).

The economy during the post-medieval period saw
increasing dependence on livestock rearing, with coastal
ports supplying agricultural surpluses to the burgeoning
populations of North Somerset and Bristol. Enclosure
continued with the drainage of back-fen and street
commons, completed in the mid-19th century following
the construction of the railway. Sea defences remained
fairly static although relict banks from this period do
survive, particularly in the vicinity of tidal gouts where
the sea wall has been ‘simplified’ (eg Magor Pill and
Cold Harbour Pill – Allen 1995). Direct evidence for
maritime activity includes piles and strews of stone on
the foreshore, which may have been stone cargos in-
tended for sea wall construction dumped by vessels
which had grounded. Such features have been recorded
at Rumney, Peterstone, St Brides and Magor (Neu-
mann 2000). Post-medieval wrecks have not been the
subject of systematic study although scattered fragments
of carvel-built vessels have been recovered from the
Collister Pill area, and wrecks have been noted par-
ticularly near river mouths (eg Rumney, Uskmouth).
Given the extensive nature of trade in the estuary, as
evidenced by the development of regional types of boat
such as the Severn Trow (Green 1996), it is perhaps
surprising that relatively few late vessels survive or have
been recorded. The large hulk located in the lower
reaches of the River Taff, identified as the Louisa, built
on Prince Edward Island, Canada, in 1851, has recently
been rapidly recorded in advance of permanent flooding
of Cardiff Bay (Cross pers comm).
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11.4 Conclusions

The Gwent Levels exemplify the archaeological and
historical potential of coastal wetlands, whilst also
highlighting the vulnerability of such resources to both
natural and development-led threats. The last decade
has seen a fundamental shift in our perception of the
Levels at a time when much of this landscape, and its
deeply buried archaeology, has come under threat from
the construction of new road links and associated
industrial development. Whilst archaeological condi-
tions are regularly placed on planning applications, it

is questionable whether appropriate techniques have
been developed adequately to evaluate deeply alluviated
sites in advance of the construction of closely-piled
foundations necessary for the large warehouses and
industrial units now being built on the Levels. Different
challenges are faced in the intertidal zone where the
erosion of the foreshore continues to expose new sites,
even though this must be one of the most intensively
surveyed sections of coastline in Britain.
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MANAGEMENT ISSUES
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Coastal management
by Martin Locock

Coastal management

This chapter looks at the pressures on the archaeology of the coast, and at the management response. The full range of
threats is discussed, including vegetation change, visitor pressure, development and construction works, pollution, and
erosion. The management of the coastal resource is a complex matter, involving a large number of agencies. The main
responsible organisations are listed, and approaches to coastal management are discussed. The section finishes with a
series of case studies.

12.1 The main pressures upon coastal archaeology

It was the need to manage the threat from rising sea
levels which drove the Welsh coastal survey in its early
days. However, a range of other threats was soon
recognised (Smith 1995, 19), and each of these is dis-
cussed below. Typically, a localised response seemed
most appropriate and was usually recommended in the
individual survey reports. However, when the survey is
viewed as a whole, then more general guidelines emerge.

12.1.1 Coastal erosion
The survey methodology was intended to establish the
scale of the threat from erosion. In particular the study
focused on the relationship between the type of coast,
the archaeological resource and the threat. By conside-
ring the relationship between these three factors it was
possible to identify areas of high risk and high import-
ance, low risk and high importance, high risk and low
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Table 12.1: Relationship of Coast Edge type to Erosion Class (km)

Coast type

Erosion class 1

(Stable, accreting,
or protected)

Erosion class 2

(slight erosion)

Erosion class 3
(medium erosion:
extensive soil or

sediment exposure)

Erosion class 4
(major: general soil

or sediment
exposure)

Erosion class 5

(severe: active
current erosion) Total km (%)

1 Built: wall 123.8 29.5 52.9 9.0 16.6 231.8 (16.9%)

2 Built: bank 58.0 19.0 5.4 82.4 (6.0%)

3 Built: rubble
dump

3.7 0.2 0.3 4.2 (0.3%)

4 Built: boulder
dump

11.4 5.9 0.4 0.5 18.2 (1.3%)

5 Built: other 10.9 2.9 1.1 14.9 (1.1%)

6 Mainly rock 81.3 219.2 43.3 31.0 22.4 397.2 (29.0%)

7 Rock with drift
cover

94.4 66.5 23.9 3.0 1.6 169.4 (12.4%)

8 Rock to tide
line with drift
cover

7.7 6.6 2.2 16.5 (1.2%)

9 Drift boulder
clay

14.1 12.0 32.0 6.5 64.6 (4.7%)

10 Drift sand 44.0 36.1 32.5 6.5 5.1 124.2 (9.1%)

11 Alluvial/marine
 mud

34.6 10.8 3.5 48.9 (3.6%)

12 Other 130.7 52.1 12.9 0.7 196.3 (14.3%)

Total (%) 614.6 (44.9%) 460.8 (33.7%) 210.4 (15.4%) 56.7 (4.1%) 46.2 (3.4%) 1368.6 (100%)

Technical note: The data have been drawn from the reports prepared by the four Welsh Archaeological Trusts over the period
1995–1997. The methodology and reporting of the survey underwent development in the course of the project, and as a result some
of the data were produced in inconsistent formats. For statistical purposes, only directly-comparable data have been used; therefore
although the figures can be considered to be representative of the coast and its archaeology, some areas have been omitted. The reports
contain assessments of many additional sites which, for various reasons, were concluded to be not under threat from erosion.



importance, and low risk and low importance. The
definitions and rationale of the classifications are
presented above (see Chapter 3), but the critical result
is that limited resources for monitoring and recording
can be concentrated in areas of greatest need.

In order to record the scale of the threat and its
likely effect, the coastline was divided into a series of
coastal units, each unit corresponding with a particular
type of coastline, or topographic unit (eg a bay). The
coastal units vary considerably in length from less than
100m to several kms. In some areas, the units used in
the Welsh Office General Level Survey (see Chapter 3)
were used for the survey, but elsewhere new units were
assigned and then correlated to the Welsh Office units.

Table 12.1 shows that more than half of the coast is
subject to active erosion, and for nearly a quarter of
the coast erosion is medium to severe. The natural
coasts (rock, clay and sand) are at greater risk than
those which have been protected and it is here we see
the most serious erosion.

Because the distribution of archaeological sites is
uneven, and because individual sites vary in signific-
ance, Table 12.1 can only be taken as an indication of
the general threat; the specific threats are better exam-
ined by relating site value to erosion, as on Table 12.2.
This was drawn up by combining the archaeological
value assigned to individual sites and the erosion threat
of the relevant coastal unit.

As with the coastal units, a consistent pattern
emerges, with more than half of the sites at risk from
active erosion, and nearly a quarter from moderate-
severe erosion. More than 160 sites of national or
regional importance are under short-term threat from
erosion.

The numbers of unevaluated (E) sites at risk are of
particular concern, since these may well include sites
of A and B status. The threat to important sites is not

uniform throughout Wales (see Table 12.3): there is a
bias to the south-east, which is mainly a reflection of
the importance and high density of sites on the Gwent
Levels. It is possible that other intertidal areas will
reflect a similar density of sites following further field
work.

Table 12.3: Sites at current risk

Site A/B,
erosion 5

Site A/B,
erosion 4

Site A/B,
erosion 3

  CPAT 4 2 0

  DAT 10 10 18

  GAT 6 5 11

  GGAT 33 16 48

  All Wales 53 33 77

12.1.2 Sand dune movement
Part of the natural processes of the coastal environment
is the gradual change of vegetation, of particular im-
portance in relation to areas of stabilised sand dunes.
The loss of vegetation cover from such areas can lead
to the rapid onset of wind erosion and renewed sand
dune movement, leading first to the exposure and then
the disturbance of archaeological horizons within or
below the sand dunes. This has been observed pre-
viously at the extensive sand dunes at Stackpole Warren,
Pembrokeshire, and Merthyr Mawr Warren, Bridgend,
which have both revealed prehistoric archaeology of
national importance. At Newborough, Anglesey, a pre-
historic site within an area of extensive sand dunes
now lies under a large forestry plantation.

12.1.3 Visitor pressure
As well as requiring the construction of facilities (see
below), use of the coast by visitors can have a direct
impact. The creation of new paths following desired
lines through a dune system can lead to the loss of

Table 12.2: Relationship of archaeological sites (categorised by importance) to Erosion Class

Site value

Erosion class 1

(Stable, accreting,
or protected)

Erosion class 2

(slight erosion)

Erosion class 3
(medium erosion:
extensive soil or

sediment exposure)

Erosion class 4
(major: general soil

or sediment
exposure)

Erosion class 5

(severe: active
current erosion) Total (%)

A National
importance

200 149 34 10 17 410 (14.5%)

B Regional
importance

169 157 43 23 36 428 (15.2%)

C Local
importance

299 301 117 72 92 881 (31.2%)

D Low or no
importance

378 296 72 50 61 857 (30.3%)

E Unevaluated 172 41 22 2 12 249 (8.8%)

Total (%) 1218 (43.1%) 944 (33.4%) 288 (10.2%) 157 (5.6%) 218 (7.7%) 2825 (100%)
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vegetation and subsequent destabilisation, and similar,
although less dramatic, effects can be seen on earth-
works such as hillfort ramparts. In addition, while
walking can have minor, localised effects, motorbikes,
off-road vehicles, barbecue bonfires, horses and bikes
can generate severe damage to sensitive horizons. It is
usually necessary, therefore, to use positive management
techniques to create desired routes and to ensure sen-
sitive areas are protected.

The direct effects of visitor pressure are usually
localised, and often only become serious if they en-
courage other threats. For example, a prime cause of
sand dune movement is the loss of vegetation, in turn
caused by the creation of new paths through a sand
dune zone; elsewhere, earthwork features can be rapidly
degraded following the loss of vegetation which protects
from sub-aerial erosion.

12.1.4 Changes in soil conditions
The buried archaeological resource is not just at risk
from disturbance and removal: it can also be degraded
by changes in soil chemistry. Alterations to the drainage
regime of the coastal zone can have an archaeological
effect, most obviously in areas where waterlogged re-
mains are preserved (such as on the Gwent Levels);
other chemical effects include exposure to pollutants
(as seen following the Sea Empress disaster), which may
trigger decomposition of previously-stable materials.

12.1.5 Development
The principal non-marine threat to the resource,

though, is development, which can include not only
residential and industrial buildings controlled by the
planning process, but infrastructure projects (roads,
bridges, pipelines and treatment works), and the con-
struction of minor works such as footpaths, car parks,
and slipways. Unlike inland areas, where the archaeo-
logical resource is generally more stable, the dynamic
nature of the coast means that sensitive deposits
may be at risk from even small activities, such as
machine-clearance of rubbish from the foreshore.

12.1.6 Coastal protection works
The construction of coastal protection works is perhaps,
after erosion, the most obvious pressure upon the
coastal resource, since it involves large lengths of coast
and has an effect on the erosion regime of the foreshore,
in areas where conventional development threats may
be minimal.

The coast provides a home for a substantial propor-
tion of the population of Wales today. People, not
unnaturally, expect protection from the tide and flood,
and with rising sea levels the frequency of catastrophic
floods is expected to increase. In areas of settlement,
calls for improved coastal protection deserve sympath-
etic consideration, but the massive engineering works
which might be required can have a devastating effect
on the coastal heritage. The argument that development
should respect and where possible avoid the historic
environment can be difficult to sustain in the face of
flooded homes and ruined businesses.

12.2 Management responsibilities

The coastal environment is complex, sensitive and
dynamic, and responsibility for policy and management
is divided between a large number of organisations.
Table 12.4 identifies the principal organisations involved
with coastal management, and related designations.

In recognition of the importance of coastal defences,
the Welsh Office (now the Assembly for Wales) has
supported the establishment of Coastal Groups, com-
mittees of relevant bodies with responsibility for the
individual sectors of coastline, or coastal cells. These
are in the process of developing Shoreline Management
Plans (SMPs) which aim to reflect the variety of
interests in the proposed strategy for long-term man-
agement (Fig 12.1; see Shoreline Management Plans: a
guide for coastal defence authorities [1995]). The coastal
cells cover the entire Welsh coastline; the archaeological
input is provided by the Welsh Archaeological Trusts.

The SMP for each cell is intended to identify the
relevant constraints and issues, and is to be used as a
framework for management decisions concerning coas-
tal protection, development and use.

The National Assembly for Wales has an overall
responsibility for the coastal zone; its Environment
Section maintains a database (the General Level Service
Coastal Survey) of the coastline which is used for
determining priorities in coastal defence; the Coastal
Units of the GLCS are correlated to the coastal ar-
chaeology survey units to promote integrated
decision-making. It has seven categories of land type
and ten categories of Properties at Risk (see Table 12.5),
assessing the likely effect of erosion in the next 100
years. A national Coastal Forum was set up in
March 1997 to coordinate management and policy, and
though still in its early stages, it does not yet include
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archaeological representation.
Cadw: Welsh Historic Monuments is an executive

agency in the National Assembly for Wales responsible
for advising the Assembly on the scheduling of Ancient
Monuments (under the Ancient Monuments and
Archaeological Areas Act 1979) and the listing of historic
buildings (under the Planning (‘Listed Buildings and
Conservation Areas’) Act 1990). Cadw also has respon-
sibility for designated wreck sites under the Protection
of Wrecks Act 1973.

As well as dealing with the statutory protection of
the historic environment Cadw has a wider role in the
protection, preservation and presentation of the built
heritage of Wales. This is done largely through grants,
not just for practical conservation work, but also for
an extensive programme of archaeological investigation
– largely carried out by the four Welsh Archaeological
Trusts. This work varies from excavation of individual
monuments under threat, to more strategic studies
intended to take a broader view of monuments or areas
which appear vulnerable, particularly those which fall
outside normal planning control. It was in order to

Table 12.5: Categories of land type and properties at risk

used by the Welsh Office GLCS

Land type

A Dense conurbations; erosion within 100 years will cause
widespread damage; serious infrastructure failure; life
endangered.

B Urban, housing, industry and commerce

C High grade agricultural land likely to lose more than 50m
in 100 years or low-density residential/industrial
property liable to erosion damage within 100 years

D Agricultural land likely to lose more than 50m in 100 years

E Substantial conservation or environmental impact from
erosion damage

F Low grade land

G Land with high conservation value where coast protection
works would distract from value.

Property at risk from erosion within 100 years

Domestic

A More than 1000 domestic properties

B 101 to 1000

C 10 to 100

D Less than 10

E None

Commercial

A More than 20 commercial properties

B 11 to 20

C 5 to 10

D Less than 5

E None

Figure 12.1 Shoreline Management Plan areas

Table 12.4: Summary of bodies responsible for manage-

ment of the coastal zone (based on CCW 1996, Fig 1, with

additions)

Designation/responsibility Dry land Foreshore Open sea

Cadw * * *

 Scheduled Ancient Monument * * *

 Historic Wreck * * *

 Listed Building * *

(with CCW) Historic
landscapes

* *

Local Authorities * * *

 Planning controls * *

 Minerals planning * * *

 Coastal planning * *

 Heritage Coasts * *

CCW * * *

 SSSI * *

 NNR * *

 Marine Nature Reserves * *

 SAC/SPA * * *

RCAHMW * * *

 Surveys * * *

 NMR * * *

Regional archaeological trusts * * *

 SMR * * *

 Development control * *

Environment Agency * * *

 LEAP * *
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develop a coherent strategy for responding to coastal
threats that Cadw grant-aided the coastal archaeology
survey.

The Royal Commission on Ancient and Historical
Monuments in Wales undertakes archaeological recor-
ding projects and grant-aids the regional Sites and
Monuments Records. It maintains the National Monu-
ments Record for Wales as a public resource for the
study of Welsh archaeology and is developing a database
of shipwrecks to the Welsh twelve-mile limit as part
of its general site index.

The Countryside Council for Wales is responsible
for a range of environmental designations, including
SSSIs, SPAs, and SACs, and has also promoted Heritage
Coasts and the Register of Historic Landscapes
(Cadw/CCW 1998). It was set up to undertake the
duties previously undertaken by the Nature Conser-
vancy Council and the Countryside Commission in
1990, following the Environment Protection Act 1990. Its
coastal policy was set out in Seas, shores and coastal areas
(CCW 1996); the question of managing the Gwent
Levels, with its wildlife, vegetation and archaeological

Figure 12.2 Heritage Coast and other designations
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interests was covered by separate documents (CCW
1991; 1998). The designation of SSSIs and marine nature
reserves is covered by the Wildlife and Countryside Act
1981.

The Joint Nature Conservation Committee has pro-
duced Regional Coastal Directories which summarise
numerous aspects of the maritime zone, including
archaeological sites; volumes 11, 12 and 13 cover the
Welsh coast.

The Environment Agency (previously the National
Rivers Authority) has responsibilities for water quality
and coastal defence, set up following the Environment
Act 1995 (EA 1996). As such it undertakes a large number
of construction projects in the coastal zone. Coast
defence can be subdivided into sea defences (against
flooding) and coastal protection (against erosion). It
consults the Archaeological Trusts on the effects of its
works. Water authorities have similar arrangements.

Local Authorities have a primary responsibility for
development control, both through individual planning
determinations and through unitary development plan
policies; these responsibilities are covered by Planning
Guidance: Wales, issued in 1997, which includes sections
on archaeology and the historic environment, and the
supporting Technical Advice Note (Wales) 14: Coastal
Planning (1998). They also operate Heritage Coasts (a
non-statutory designation) and Areas of Outstanding
Natural Beauty (a designation created by the National
Parks and Access to the Countryside Act 1949; Fig 12.2).
They are advised on archaeological matters by the
Welsh Archaeological Trusts. National Parks have a

similar role since the Environment Act 1995. Local
Authorities also have responsibilities as maritime auth-
orities for seabed developments such as aggregate
extraction; the Joint Nautical Archaeology Policy Com-
mittee’s Code of Practice for Seabed Developers (1995)
extends the principles of archaeological assessment and
mitigation enshrined in terrestrial guidance (eg PPG
16) to seabed developments.

Coastal landowners have both interests and respon-
sibilities; these include many Local Authorities, the
National Trust, Associated British Ports, power com-
panies, and the Ministry of Defence. A group of
offshore oil and gas companies with interests in south-
west Wales commissioned a study of the coast to permit
them to carry out their activities with a minimum of
impact (Field Studies Council 1995).

The four Welsh Archaeological Trusts, set up in
1975 as independent charitable trusts, carry out work
grant-aided by Cadw: Welsh Historic Monuments and
the RCAHMW. Their activities include the mainten-
ance of the regional Sites and Monuments Records
and the provision of curatorial archaeological advice
on planning applications to unitary authorities without
in-house expertise, commenting on applications for
Scheduled Monument Consent, and advising govern-
ment agencies and other bodies (such as Hyder) on
management. The Trusts advise coastal cells on archae-
ology. The Trusts carry out threat-led assessments,
surveys and fieldwork for Cadw: Welsh Historic Monu-
ments, and through their contracts sections they also
undertake projects on behalf of developers.

12.3 Approaches to the management of coastal archaeology

12.3.1 Introduction
In the past, policy and management decisions affecting
the Welsh coastline have often been made in isolation,
sometimes with unforeseen or undesirable effects on
other interests. However, since the early 1990s the
advantages of an integrated, holistic approach have
been more widely recognised.

The development of integrated management has
been accompanied by a change in our perception of
the archaeological resource. In particular, there has
emerged the concept of ‘seamless archaeology’. Monu-
ments are no longer seen as isolated relics of our past,
but as components in a wider historic landscape. It
follows that distribution of archaeological sites and
interests will run across the physical, administrative
and legal boundaries and will not necessarily be
defined by a coastline, foreshore or maritime zone

(ALGAO 1996). In response, both national and
regional archaeological bodies have sought to extend
their interest beyond the high-water mark, but in doing
so, the approach to archaeological resource manage-
ment appropriate for terrestrial sites has had to be
adapted to maritime conditions, and new data-sets
have had to be compiled.

A critical distinction between terrestrial and foreshore
or marine contexts is that in terrestrial situations the
condition of archaeological deposits will usually be
stable unless an external factor is imposed (such as a
change in drainage regime). Thus the management of
most dry-land archaeology is founded on the premise
that sites will survive in situ until disturbed by some
specific action. Attention is therefore focused on de-
velopment and other specific threats of disturbance.
On the foreshore and the seabed, however, the situation
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is far more dynamic. Natural processes will periodically
expose, erode and obscure archaeological sites. Several
kilometres of foreshore can be radically changed by a
single storm, while less dramatic erosion and accretion
might achieve a similar result over centuries. For this
reason much of the historic environment of the Welsh
coast might be considered to be at risk in the medium
to long term.

There is, therefore, the need for a more pro-active
approach to the identification and monitoring of ar-
chaeological monuments around the coast. Early
intervention can take advantage of stabilisation
measures to ensure preservation in situ. When this is
not possible a flexible response to salvage work is needed
(Tomalin 1998). The solution lies in ensuring that the
archaeological component is properly recognised and
considered from the very beginning of any management
or development plan. The significance of the archaeo-
logical resource can then be evaluated and taken into
account when assessing the likely impact of the pro-
posal. The Environmental Assessment has become an
integral part of many planning processes, and it is
important that this includes proper consideration of
the historic environment.

Following the archaeological survey of the Welsh
coastline, Cadw has recently published a guide to Caring
for Coastal Heritage (Cadw 1999). The booklet was
launched by John Owen Jones MP at the Welsh Coastal
Forum Conference in February 1999 and it contains a
clear summary of the coastal archaeology of Wales,
together with guidance on its care and conservation.
Six basic steps are outlined which are designed to reduce
the risk of damage to archaeological remains, and which
should be incorporated into the planning stage of any
project or management plan affecting the coast.

These steps follow the established stages of an
archaeological assessment, starting with an office-based
study of documentary sources and records but often
leading to evaluation in the field. An assessment is
undertaken in order ‘that the known or potential
archaeological resource can be assessed and appropriate
responses made’ (IFA 1994 Standard and Guidance for
Desk-based Assessments). The essential elements of a full
assessment and evaluation include the need to identify
the resource, to evaluate the information in terms of
archaeological importance, to assess the impacts, and
to recommend ways in which an impact can be
mitigated. The starting point with the latter is to
attempt to design a scheme which avoids damage to
the archaeological resource. If that is not possible, then
recommendations can be made to mitigate the impact,

perhaps by modifying the proposals or, if necessary by
full recording or excavation of a site, as discussed
below.

12.3.2 Archaeological techniques for mitigation
A suitable response to a specific threat is dependent
upon the nature of the threat, the archaeological im-
portance of the site, and the resources available. Other
external factors can also play a part, for example coastal
protection of an eroding archaeological site may occur
because the site is adjacent to houses which require
protection, but on its own it would not attract sufficient
resources for protection. Because of the wide range of
factors which can be involved, more complex situations
would benefit from the preparation of a management
plan. This involves identifying the archaeological
resource, assessing its value, identifying a series of
management objectives, and formulating a manage-
ment strategy. Within the plan, a range of
archaeological responses would be considered, which
would typically fall into one of the categories below.

Do nothing. This is always an option, and for sites
of low importance of which only a small part is affected,
such as an eroding field bank, it may be valid.

Monitor. This could take place either on its own,
or in combination with another response, particularly
basic recording. It could be used where sites of low
importance are being slowly eroded, or where sites of
greater importance are threatened but not under active
erosion. It is a relatively cheap option, and has the
advantage of ensuring archaeological recording of erod-
ing deposits is undertaken without having to find large
resources for detailed recording or excavation.

Protect. This is the protection of a site from ex-
ternal pressures. It can involve protecting a site from
erosion by constructing a sea wall, or encouraging the
establishment of vegetation cover over an eroding
ground surface. Sites can be buried, although care has
to be taken that their location remains known, and
that structures erected above do not have an adverse
effect upon the archaeology below.

Avoid. This, one of the simplest of responses, in-
volves designing new development to avoid damage to
the archaeology. To succeed, however, it is necessary
to ensure that assessment and evaluation techniques
have identified the nature and extent of the archaeo-
logical resource, and that the information is made
available to the planners at the appropriate stage.

Field evaluation. This involves non-intrusive evalu-
ation, such as geophysiscal surveying or aerial
photography, or intrusive evaluation, such as trial ex-
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cavation. Field evaluation is used to obtain more in-
formation about a site, and allows the status of a site
and management or mitigation recommendations to
be more accurately defined.

Basic recording. This involves a rapid photographic
survey and written description. It is useful for lower
category sites, such as simple upstanding remains,
which are, nonetheless, an intrinsic part of the coastal
landscape.

Detailed recording. This can involve a full photo-
graphic record, a topographical survey, a measured
stone-by-stone drawing, and a full written description.
It would be used where sites of higher status are likely
to be destroyed, whether in advance of coastal erosion
or development. As defined here, it is a response for
upstanding remains. If the site contains underground
archaeology, detailed recording of upstanding remains
would need to be supplemented with full excavation.

Excavation. Excavation is destructive and expensive,
and is considered as a final response, to be used only
if other responses are inadequate. Nonetheless, excava-
tion is able to recover from the earth archaeological
evidence obtainable in no other way. It is the only
adequate response if a site is to be destroyed, and is
thus the most appropriate response for many sites under
pressure from erosion. Recent attempts in Scotland to
record eroding sections with minimal area excavation
have resulted in much new evidence at a lower cost
than full excavation, and this may provide a solution
in some circumstances (Lowe 1998).

12.3.3 Other mitigation responses
Hard engineering solutions to erosion – sea walls
and embankments of increasing height – can have a
massive archaeological impact. The recognition that
such works often simply displace the problem along
the shore has led to the exploration of alternatives
which are less intrusive and expensive and more effec-
tive. In particular, English Nature has developed
‘managed retreat’, the setting back of the coastline to
create a barrier strip of unprotected land to accommo-
date high tides. Although beneficial for other
environmental concerns, this may involve consigning
the archaeological resource to degradation and erosion.

The technique is targeted at areas below 5m OD, and
so has limited application to Wales.

The archaeological response to other development
threats may follow the terrestrial model more closely;
chief differences are the difficulties of establishing the
nature of the resource, practical problems of achieving
fieldwork or ensuring preservation in situ in a tidal or
underwater context, and the unobservable nature of many
of the impacts (eg piling and thrust-bore tunnelling).

Much of the maritime archaeological resource com-
prises materials at risk from decay when exposed,
including the wood and iron of which most wrecks are
constituted. One common management practice where
exposure has resulted from silt movement is to re-bury
or at least partially protect a site by using sand-bags;
this may, however, simply divert the erosion and en-
courage ‘toe scouring’ in the vicinity (Oxley 1998,
160–161). More sophisticated options include large-scale
sediment cover, the use of ‘artificial seagrasses’ to pro-
mote natural silt accretion, toxin-impregnated barrier
textile and conventional filter fabrics. The effectiveness
and drawbacks of these approaches are discussed at
length by Oxley (1998).

Foreshore sites have different problems. Again physi-
cal protection is often used, either by burial or by
building a barrier, but such protection has to be
extremely substantial if it is to survive in more than
the short term. Since aesthetic considerations are often
paramount in this zone, less intrusive methods may be
preferred (such as the use of vegetation to stabilise sand
dunes and the re-routing of pathways). Foreshore sites
can be relatively stable for many years, but can be
suddenly severely damaged by unusual weather condi-
tions involving, perhaps, high tides and onshore winds.
A heavy sea can have a severe effect upon a site in one
single tide. In such a case emergency recording and
excavation may be the only answer, combined with
protection of the remainder of the site. If the damage
is such that the site is now extremely vulnerable, full
excavation may need to be considered. Such was the
case with Porth y Rhaw, discussed below, although at
another site, Towyn y Capel, only a part of the site
was excavated and an attempt has been made to stabilise
the remainder.

12.4 Case studies

This section considers a number of case studies, brought
together so that a range of threats and responses can
be examined. Many of the sites are further discussed
elsewhere in this volume.

Porth y Rhaw, Pembrokeshire
Introduction: The promontory fort of Porth y Rhaw
occupies a headland overlooking high rocky cliffs on
the south coast of north Pembrokeshire.
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Threat : In 1993–94, Dyfed Archaeological Trust under-
took a survey of the condition of 65 coastal promontory
forts (Crane 1994), concentrating particularly on the
threat from coastal erosion. As a result, three cases for
urgent work were identified and there were a further
twelve sites where a medium-term threat was identified.
Of the three cases for urgent work, Porth y Rhaw was
selected for further field work because of the very high
level of active erosion taking place.
Response : The isolated coastal location made advance
excavation the only feasible option, although working
close to the cliff-edge was a major safety hazard. Three
seasons of excavations have been completed, revealing
a large number of hut-circles and related features in
the interior.

The Gwent Levels foreshore, Cardiff, Newport and
Monmouthshire
Introduction : The erosion of the foreshore over the last
twenty years, combined with a high level of archaeo-
logical monitoring, particularly on the part of Derek
Upton, has revealed a wealth of significant archaeo-
logical remains, including Mesolithic and Iron Age sites
at Goldcliff, a Roman site at Rumney Great Wharf
and Bronze Age structures at Chapeltump and else-
where. In addition, there is a large number of wrecks,
of which one (the medieval Magor Pill boat) has been
lifted recently (see below). The paradox with this area
is that the coastline itself is well-protected: in the 1950s,
a substantial sea wall and bank was built, and this is
currently being improved.
Threat : Protection for the inland areas has done little
to prevent or slow down the erosion of the foreshore,
which contains a sequence of major peat exposures and
silt deposits which preserve ancient land surfaces and
associated structures in waterlogged conditions.
Reponse : Unfortunately, the erosive events are sporadic,
unpredictable and local, making an archaeological re-
sponse difficult, and the combination of short tidal
windows and regular masking by mobile silts means
that controlled excavation is rarely possible. Recent
developments in surveying technology (in particular
accurate GPS) will assist with the problems of site
location and identification, while dendrochronology on
foreshore timbers has provided a chronology of coastal
change (Nayling 2000b). With such a large area and
an unpredictable threat, a ‘fire brigade’ response seems
to be the only practical way of managing the archae-
ological effects of erosion, linked to regular monitoring
of the foreshore. All of the sites mentioned were first
identified in the course of such monitoring.

Magor Pill wreck, Monmouthshire
Introduction : The remains of a medieval boat were first
noted during a field trip to the Levels foreshore, when
erosion of silts had left a stem or stern post exposed
(see Chapter 9, Fig 9.2). A dendrochronological core
showed it to be medieval, and an evaluation was carried
out to determine the extent of the surviving timbers
(approximately 6m of the vessel survived).
Threats : The remains were subject to the unpredictable
erosive forces typical of the Severn Estuary (see above),
and once the timbers were visible, there was little
guarantee of survival.
Response : The remains were surveyed, and evaluation
trenches were excavated to ascertain their nature. The
trenches were then backfilled, and the boat was covered
with a metal grid to minimise scouring and to protect
the site from damage by bait-diggers. The National
Museums and Galleries of Wales expressed an interest
in acquiring the vessel, and a project was developed to
enable the vessel to be lifted as a block and then
excavated and dismantled after removal; the short tidal
window of the site meant that excavation in situ and
transport of individual timbers was impractical. A
number of organisations, including Cadw, NMGW,
Laing-GTM and GGAT, were involved with the pro-
ject. The input of technical expertise and physical help
from the construction engineers, Laing-GTM, was a
significant factor in the success of this project.

The Salt House, Gower, Swansea
Introduction : The Salt House survives as an unroofed
building at the west end of Port Eynon Bay, overlooking
a rocky foreshore (Fig 12.3). Although it was used as
cottages in the 19th century, it had previously been
involved in salt-making, probably from the 16th cen-
tury. To seaward of the building were three stone-built
reservoirs, used to collect sea-water for boiling.
Threat : The walls were under threat from weathering,
but of most concern was the effect of the sea on the
reservoir walls.
Response : In the 1980s GGAT undertook a programme
of excavation and survey on the site. This required the
construction of a temporary sea wall to permit the
investigation and consolidation of the reservoirs. Fol-
lowing completion of the excavations (Wilkinson et al
in press), a permanent sea wall was constructed and
the site is now on display to the public. The building
of the sea wall was considered to be the only effective
protection for the site; in such an exposed position,
the loss of the entire structure in the near future was
otherwise inevitable.
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Dinas Dinlle, Gwynedd
Introduction : This site is a defended hilltop enclosure
of presumed Iron Age date (no excavation has taken
place, and chance finds indicate Roman occupation
too). By 1748 it had lost its western rampart to the
sea, and erosion has continued into the recent past,
cutting back the clifftop by 30m since 1888 (Fig 12.4).
Threat : Continued loss of the interior has occurred
due to landslips along the cliff edge.
Response : The site is a Scheduled Ancient Monument,
but is also a SSSI because of its geological interest; this
creates a conflict of management aims, as the geological
interest requires an eroding face so that the stratigraphy
can be observed, whereas the preferred archaeological
response would be full protection. To provide for this
conflict, coastal protection measures consisting of hard
defences and beach nourishment have been im-
plemented. These will slow down the rate of erosion,
although they will not stop it completely. A watching
brief should be maintained to monitor the eroding
archaeological sections.

St Brides, Pembrokeshire
Introduction: For over 200 years, cist burials have been
eroding from a low cliff at the head of St Brides Haven.
Following the exposure of a cist burial and a non-cist
grave in 1986, radiocarbon samples were recovered; the
cist burial dates to 1000 +/– 70 BP (calibrated to
890–1214 cal AD at two sigma), and the non-cist grave
to 150 +/– 60 BP.
Threat : Continued erosion.
Response : The site is covered by a large lime-kiln, and
it is thought that excavation would promote erosion,
so continued monitoring appears the most appropriate
response.

Bishop’s Palace, Gogarth, Llandudno, Gwynedd
Introduction : The medieval buildings of the Bishop of
Bangor’s palace at Gogarth have been eroding since
the 17th century. Excavations were undertaken in 1955
in advance of ongoing erosion (see Chapter 6, Fig
6.14).
Threat : Assessment of the site during the coastal survey

Figure 12.3 The Salt House, Port Eynon, Gower. (Photograph Crown copyright, RCAHMW, 1997)
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Figure 12.4 The hillfort at Dinas Dinlle, Gwynedd. (Photograph by GAT, 1987)

Figure 12.5 The present village at Rhossili: the deserted village lies under the dunes visible at the top of the photograph.
(Photograph GGAT, 1999)
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revealed that fresh deposits were being eroded alongside
the 13th-century hall, and that the upstanding remains
of the hall had been undermined.
Response : The upstanding remains of the hall were
recorded in detail. Excavation was undertaken in an
area immediately inland of the active erosion, alongside
the hall.

Rhossili, Swansea
Introduction : The village of Rhossili occupies the south-
west tip of the Gower peninsula, on the main plateau
(Fig 12.5; see Fig 1.3). To the north stretches Rhossili
Bay, a broad beach overlooked by the ridge of Rhossili
Downs and a periglacial bench covered in places by
sand dunes. In 1980, a change in the course of a stream
led to the exposure of masonry within the sand dunes
on the shelf below the village; subsequent excavation
revealed a large stone round-cornered building and a
church (with wall-paintings preserved). This was inter-
preted as a possible case of settlement shift in response
to besandment, although it is now thought that the
site represents a separate landholding.
Threat : The combination of sand dune movement,
stream erosion, and erosion of the cliff-face, continued
to threatened the site.
Response : When the National Trust became the land-
owners in the 1990s a vigorous programme of planting,
path and drainage improvement and fencing was carried
out to secure the site. Geophyiscal survey has suggested
that additional buildings and related structures lie below
the sand dunes. Cadw funded a survey of the present
topography in 1996 to provide a baseline topographic
map and to permit the long-term monitoring of ero-
sion. The construction of stone steps down the
cliff-slope has done much to stabilise the seaward edge
of the site.

Towyn y capel, Trearddur Bay, Holy Island, Anglesey
Introduction : This is a former chapel site and associated
cemetery which lies just inland of the high water mark
in a zone of sand dunes (see Chapter 6, Fig 6.11). It
presently comprises a mound some 40m × 25m, with
a summit standing at 9m OD, overlooking the beach
(at 3m OD). Erosion over the last 200 years has led
to the complete removal of the chapel, and the periodic
exposure of skeletal remains. Continued erosion led to
an attempt to stabilsie the sand by laying tensar matting
and reseeding.
Threat : Erosion has continued on parts of the mound,
and the occasional heavy seas which wash over the
mound are capable of removing large quantities of sand.

Response : In 1997 Cadw grant-aided a programme of
evaluation excavation to ascertain the nature of the
remainder of the mound. This revealed the presence
of numerous burials still in situ, some in cists and some
in dug graves, with good stratigraphy between. Skeletal
preservation was good, and radiocarbon dates of the
early medieval and medieval period were obtained. The
site is therefore of some importance, and simply letting
it erode is not a suitable option. The two main responses
were full excavation, or protection. In this case, the
latter was attempted, and a local group raised funds,
with aid and advice from Cadw, to construct a stone
wall around the site to protect it from direct sea erosion.
However, within a few months the wall was demolished
by a strong storm, and further erosion was taking place.
The condition of the site will be monitored in forth-
coming months whilst an alternative is considered.

St Patrick’s chapel, Whitesands Bay, Pembrokeshire
Introduction : The remains of the chapel had been
exposed by sand dune movement in the 1920s, and in
response rescue excavations were carried out. Further
small-scale work took place in 1963.
Threat : Continued erosion.
Response : Following excavation, the site was fenced off
and protected with boulders. Within the last decade,
coast access works by Pembrokeshire Coast National
Park have included burying the whole site below con-
solidated sand and soil.

Pollution effects on the Pembrokeshire coast
Introduction : The grounding of the Sea Empress in
February, 1996, at the Mouth of the Milford Haven
resulted in a major oil spill.
Threat : It was thought that the environmental affect
of the oil, and the clean-up operations, could have had
a major impact upon the archaeological resource.
Response : Representations were made by LINK (the
liaison body for voluntary organisations in the UK)
that oil spill and clean-up impacts on the archaeological
resource should be assessed as well as the major assess-
ment and monitoring by CCW of ecological impacts.
Accordingly sample surveys were undertaken by Cam-
bria Archaeology within the area and on certain site
types as part of the programme of long-term monitoring
of the environmental effects and to assess the extent
of oiling, including an inspection of the wreck of HMS
Tormentor, off Manorbier, by the Nautical Archaeo-
logy Society. The survey revealed that archaeological
sites had been only marginally affected by oiling and
clean-up operations, but recommendations were made
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to avoid certain sites and areas in any future emergency
operations.

Wentlooge Level sea wall, Cardiff and Newport
Introduction : As part of the EA programme of im-
provement to the coastal protection of the Gwent
Levels, the 1950s sea wall and back-ditch is being
replaced by a larger sea wall and bank and a new
back-ditch.
Threat : This development may affect a series of features
of critical importance to the understanding of the
chronology of drainage and reclamation, and may also
affect the buried sequence of prehistoric and Roman
horizons.
Response : A continuous watching-brief has been main-
tained during the work.

Aberthaw, Vale of Glamorgan
Introduction : The power station at Aberthaw generates
large quantities of fuel ash; the dumping of this material
in the Thaw valley has effectively obscured the medieval
harbour and a group of important Roman and medieval
sites.
Threat : Although the sites may survive below the ash,
there is a concern that in addition to the direct impact
of construction works, related activities may have as
great an effect and thus require mitigation.
Response : No mitigation response has yet been formu-
lated, but given the importance of the archaeological
remains, it would seem appropriate for a full record
to be made prior to dumping.
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The potential of the archaeological resource
by Andrew Davidson

The potential of the archaeological resource

This chapter considers the potential of both the survey data and the archaeological resource and contains priorities and
recommendations for future work.

13.1 The coastal survey data

13.1.1 Potential for dissemination and use
A primary aim of the coastal survey was to provide a
basic level of information to enable the archaeological
resource to be managed in an effective and appropriate
manner. This was achieved by identifying the nature
of the archaeological resource on the coast edge, as-
sessing its importance, and identifying the degree of
threat. Recommendations made within the invidual
survey reports have, in a number of circumstances,
already been acted upon, as identified in Table 13.1.

These projects were individual responses to specific
threats. However, now that an overall synthesis is
available, it is possible to examine priorities from a
national perspective, and to identify the potential of,
and priorities for, wider themes and broader manage-
ment issues, as discussed in the remainder of this
chapter.

Dissemination of the results is an important part of
the project, for unless the information and guidance is
available to the relevant people at the right time, it is
of little use. A lot of work has already been undertaken
to ensure this aim is satisfied. The findings of the

surveys have been incorporated into the regional SMRs
and the NMR, so that a relatively straighforward search
will quickly reveal our present knowledge for a specific
length of coast. All the Local Authorities have received
copies of the relevant survey reports, and so have all
the regional Coastal Forums. A booklet describing the
nature and management of coastal archaeology has been
published (Gofalu am Dreftadaeth yr Arfordir/Caring
for Coastal Heritage, Cadw, 1999), which is an important
step forward in ensuring those involved with coastal
management are aware of the archaeological issues,
and know where to obtain the necessary advice and
information.

The potential uses of the data are many and varied,
but are likely to fall into one of the following categories:
as an aid to management of the archaeological resource;
as a part of the planning control system; as an aid to
research; and to aid interpretation.

The use of the data as a part of the planning control
system relies primarily upon their availability through
the regional Sites and Monuments Record. This infor-
mation is available to the Planning Control Officers
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Table 13.1: Projects undertaken following the initial Coastal Survey

Project Nature Organisation

Bishop’s Palace, Gogarth Excavation of remains on coast edge under active erosion GAT

Capel St Ffraid, Trearddur Bay Excavation of Early Christian cemetery suffering active erosion GAT

Tidal Mills Survey of tidal mills under erosion GAT

Gored Ddu Measured survey of fish weir GAT

Promontory forts of Dyfed – Porth yr Rhaw,
Solva Great Castle Head, Gale

Excavation of two promontory forts suffering active erosion Cambria Archaeology

St Ishmaels medieval village, Towy Estuary Recording and survey of medieval remains Cambria Archaeology

Wreck recording off Cefn Sidan Assessment and survey of wrecks Cambria Archaeology

Dee Estuary survey Survey and assessment of archaeology on the Dee Estuary CPAT

Llandrillo yn Rhos fish weir Measured survey of fish weir CPAT

Sudbrook hillfort Evaluation excavations of a promontory fort GGAT

Assessment of fish weirs in Gwynedd Identification and field assessment of fish weirs GAT



of the Welsh Archaeological Trusts, who advise Local
Authorities on planning matters, and comment on a
number of relevant management plans, for example
Shoreline Management Plans, Unitary Development
Plans, and Environment Agency Water Catchment
Plans. It is also available for incorporation in archae-
ological assessments undertaken to assess the impact
of proposed developments.

Research opportunities provided by the project out-
put are enhanced by the ready provision of pan-Wales
data, by the availability of a relatively full data-set
(although see Chapter 3 above for a discussion of the
data) and by the combined recording of archaeological
sites and coast edge units. The coast edge and erosion
data are of use for other, non-archaeological projects,
and have already been used by CCW to aid identifi-
cation of invertebrate habitats, where it was necessary
to distinguish between hard and soft coastlines.

The use of the data for research and management
would be enhanced by the application of Geographical
Information Systems (GIS). The maps for this volume
were produced using a GIS, but only in so far as
generating distribution maps using point data. Digi-
tising the coastal unit information with the
archaeological site information would enhance its

usefulness, with the ability to examine site density
against coast and erosion type.

13.1.2 Priorities
The main priority, namely that the data are readily
accessible through the regional SMRs, has already been
achieved. The gradual increase of use of GIS within
the SMRs will take this a stage further, but it will still
leave the coastal unit data in paper form only. Digitising
this would allow much greater flexibility of use and
widen the scope for improved interrogation and use
of the data.

An analysis of the methodology employed for the
rapid assessment of the coast (above, Chapter 3) recog-
nised that it had not been possible to include all areas
definable as ‘coast’ within the survey. Thus few islands
were included, neither were large areas of tidal estuary,
nor areas of former coastline which lost that status
following reclamation works, for example the coastline
at Traeth Mawr prior to the building of the Porthma-
dog Cob. Neither was the assessment of intertidal areas
complete, nor any systematic survey of off-shore
wrecks. An assessment of these areas would form a
valuable contribution to the existing data set.

13.2 Public access and interpretation of coastal archaeology

13.2.1 Potential
Access to the coastal zone is generally good throughout
Wales. There are a number of specific coastal footpaths,
in particular around Anglesey, where much of the coast
is designated as an Area of Outstanding Natural Beauty,
and also around the Pembrokeshire coast, which is a
designated National Park. The former has interpreta-
tion centres at Aberffraw and Moelfre, and the latter
at Pembroke. Much of the coast of Gwynedd lies within
the Snowdonia National Park, but here interpretation
more typically concentrates on the upland and inland
areas. Country parks which aid public access to the
coast include those at Llandudno, Llanelli and Nash
Point. There are also a number of National and Local
Nature Reserves. The National Trust has a specific
policy (launched as Enterprise Neptune in 1965, now
the Neptune Coastline Campaign) for acquiring and
maintaining lengths of coastline, and they now own
some 140 miles of Welsh coastline.

Interpretation of coastal archaeology is provided by
a number of museums and sites around the coast.
Museums with a strong maritime interest include
Chepstow; Holyhead Maritime Museum; Gwynedd

Maritime Museum, Porthmadog; Seiont Maritime Mu-
seum, Caernarfon; and Milford Haven. The Welsh
Industrial and Maritime Musuem is currently being
relocated in Swansea. It is to be hoped that this will
give a strong lead to all regional museums when it is
finally up and running.

13.2.2 Priorities
The present opportunities for public access to the coast
need to be maintained, and new ones identified. How-
ever, it is important to ensure that developments are
sustainable, and that appropriate management tech-
niques are employed. Archaeological sites can prove
expensive to manage and maintain, and their inclusion
within a country park does not necessarily guarantee
their survival; for example the cast iron lighthouse at
Whitford Point, on the Gower, is presently (February
2000) for sale by the Coastal Park, because of high
restoration and maintenance costs.

Popular interest in archaeology is stronger now than
ever before, and it is important that the results of
professional research are made available to a wider
audience, both through publications and interpretation
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centres. Close collaboration between organisations
working within Welsh archaeology is important to

ensure those working closely with the public are pro-
vided with good, reliable, information.

13.3 The management of the coast

13.3.1 Potential
Many organisations are involved with the management
of the coast. An attempt to ensure a more holistic
approach which involves the input of all interested
parties has been made with the introduction of Sho-
reline Management Plans and associated working
parties. This approach needs to be encouraged with
other organisations so that the archaeological resource
is taken into consideration within management plans.
The production of local Coastal Zone Management
Plans (MAFF 1995, and Welsh Office 1998) by an
associated forum would ensure a wide interchange of
ideas between all relevant organisations.

There is considerable potential for combining the
management of the archaeological resource with other
non-archaeological resource management plans, such
as coastal SSSIs, RSPB reserves, Heritage coasts, agri-
cultural support schemes, bio-diversity plans and others.
There is an enormous opportunity in this area for the
combined management of the natural and archaeologi-
cal resource which has yet to be firmly grasped. This
would not only involve the production of combined
management plans and constraint maps, but also an
amalgamation of research data which could aid histori-
cal ecology, and the interpretation of spatial patterns
of both biological and archaeological data.

13.3.2 Priorities
Consideration should be given to the adoption of a
seamless and holistic approach by all organisations
involved with the management of the coast, so that
management plans are not devoted to a single theme,
but incorporate all elements of the landscape. This is

a policy stated by CCW, for example, in their Maritime
Policy document (CCW 1996, 11–15). Single manage-
ment plans, incorporating all aspects of the natural and
built environment, are relatively rare, but even if current
organisational trends do not allow for this, at the very
least a management plan for a Guardianship Monu-
ment should recognise the presence of other constraints,
and similarly a SSSI management plan should contain
clear reference to the archaeology. However this is not
an easy objective to accomplish, given the level of
expertise required for each subject, and the low re-
sources often available for the interchange of
information between organisations. A number of possi-
bilities exist, particularly involving the use of fora,
combined with an interchange of data. This is now
much more feasible, and indeed is already taking
place,with the availability of digital data and GIS.

It is important that assessment of impact upon the
coast edge is assessed using standard guidelines which
reflect the specific properties of the coast; this will
mean adaptation of the land-based guidelines to reflect
the coastal environment, and adoption of their use by
those involved with heritage management. In Wales a
good start has already been made with the publication
by Cadw of Caring for Coastal Heritage (Cadw 1999),
and by the publication of INTERREG Report No 5
Guide to Best Practice in Seascape Assessment (CCW et
al, 2001), produced for planners and those involved
within coastal management. Archaeologists need to
build upon this work to produce a best practice guide
for archaeological assessment within the coastal zone,
and to learn to look both seawards and landwards.

13.4 Environmental archaeology
Nigel Nayling

13.4.1 Potential
The potential for environmental archaeology will be
examined under a number of sub-headings. However,
before examining the merits of particular techniques
and sources of evidence, some general points are worth
stressing.

Recent projects have highlighted the value of multi-
disciplinary environmental studies, thus the comparison
of different types of evidence can illuminate the diver-

sity of habitats on varying scales ranging through
regional, local and site specific. This can be necessary
to compensate for differential preservation and help to
untangle the complexities of taphonomic processes.
The latter can be particularly problematic in coastal
sediments where the dynamic nature of marine, es-
tuarine and riverine alluvial accretion necessarily entails
some degree of water transportation and sorting of
biota. Previous chapters have often necessarily divided
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the archaeological evidence into traditional periods for
the purposes of clarity. Such divisions are to some
extent artificial and studies which transcend period
boundaries can focus on both economic and environ-
mental transitions, stressing the totality of the landscape
and demonstrating how environmental zones will have
shifted spatially over time.

Environmental archaeology is a relatively new disci-
pline characterised by innovative application of
established techniques, and the development of new
methods to address archaeological questions. In seeking
to broaden our understanding of the past, archaeologi-
cal studies need to be receptive to these developments,
embracing advances in archaeological science wherever
appropriate.

Pollen
Pollen evidence has long been employed to study
environmental change (including marine transgression
and regression) and vegetation history at the coast. In
this context, such studies can be of particular value
not only in identifying plant communities at the site
but also, through catchment of pollen from more
distant sources, giving indications of the contemporary
landscape in the dry hinterland. Where multiple
samples have been examined from a variety of locations
within an area, it has proved possible to reconstruct
spatial variation in vegetation and identify localised
habitats. Evidence for anthropogenic alterations to
natural plant communities can be forthcoming even
when no direct archaeological evidence is present at the
sample site. The interpretation of pollen is commonly

assisted and enhanced through complementary study
of plant macrofossils from waterlogged contexts, which
will tend to derive from more local catchments. They
may also provide indications of economic activity and
diet, especially when recovered from contexts such as
rubbish and cess pits. Charred plant remains are more
likely to reflect accidental burning of cereals and asso-
ciated weed seeds during crop-processing. Other
microfossils such as diatoms, forams and ostracods can
be particularly informative in characterising the degree
of salinity associated with alluvium and intertidally
exposed palaeochannels.

Wood analysis and dendrochronology
Identification of wood species from coastal peat expo-
sures can characterise woodland composition,
particularly in conjunction with tree-ring studies and
morphological studies of fallen tree trunks. Analysis of
archaeological assemblages may reflect woodland clear-
ance or management, or selective usage in artefacts and
structures. Comparison with other environmental
evidence can identify whether the woodland com-
munities exploited were local or indicate derivation
from more distant sources. Dendrochronology offers
the prospect of absolute, high resolution dating of sites
and structures, as at Goldcliff (Fig 13.1). Such precision
can allow detailed analysis of events such as sea-level
rise and storm surges associated with submerged forests
and production of near historical chronologies for
structural construction and repair, beyond what is
possible with radiocarbon and artefact dating.

Figure 13.1

Building 1 at

Goldcliff, Severn
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waterlogged

conditions.
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Skeletal material
Given the often acidic nature of soils in Wales, there
is a paucity of bone assemblages, especially from pre-
historic sites. Coastal contexts such as alluvium,
intertidal peat, limestone caves and calcareous sand are
therefore particularly valuable in preserving such ma-
terial. It is perhaps surprising that assemblages of fish
bone are relatively rare. This may reflect under-repre-
sentation due to a lack of sieving.

Molluscs
Middens and other assemblages of marine mollusca
provide graphic evidence for exploitation of coastal
resources over a wide time-scale. Appropriate recording,
sampling and analysis of midden assemblages has the
potential to identify the nature of contemporary fore-
shores, cultural preferences and changes over time in
the coastal environment. The appearance of oysters as
the favoured shellfish in Roman times is a recurring
theme, indicating such a cultural preference. Land
molluscs preserved within windblown sand or adjacent
soils can be highly habitat specific, facilitating landscape
reconstruction and addressing the phenomenon of be-
sandment encountered on many parts of the Welsh
coast.

Coastal peat exposures
Coastal peat exposures represent an important and
vulnerable archaeological resource with high environ-
mental potential which, with the notable exception of
the Gwent foreshore, have not been subjected to in-
tensive survey or environmental study. Coastal erosion
continues to degrade or destroy this resource. While
the coastal survey has identified the past and, to some
extent, present location of intertidal peat exposures,
detailed assessment of their date, spatial distribution
and environmental and archaeological potential re-
quires further work. Features such as the lack of Iron
Age exposures may, on the evidence of recent work in
the Severn Estuary, be apparent rather than actual. It
has long been recognised (eg North 1955, 58), but still
needs to be emphasised, that coastal peat exposures,
often described as ‘submerged forests’, can reflect a
wide variety of former environments including reed
swamp, raised bog, and a variety of fen and carr
woodlands. Without adequate environmental charac-
terisation, associated archaeological material lacks
meaningful context and the resource opportunities
presented for human exploitation remain obscure. Long

tree-ring sequences from submerged forests in England
have been crucial in constructing chronologies, which
have enabled precise dating of prehistoric structures
(Hillam et al 1990). The development of regional
prehistoric tree-ring chronologies from Welsh sub-
merged forests would not only enhance the dating
potential of prehistoric structures but also address issues
of relative sea-level change associated with coastal peat
surfaces. Where previous environmental studies, espe-
cially pollen coring, have been carried out without
associated dating through dendrochronology or radio-
carbon sampling, the value of this evidence could be
considerably enhanced through the provision of abso-
lute dating.

Period specific potential
Mesolithic sites sealed below Holocene peat and allu-
vium may be essentially dry land in character, as the
Goldcliff site has indicated. Subsequent inundation will
often have protected these sites from the processes of
decay and disturbance which have degraded sites now
found in dry contexts. As such they offer a rare
opportunity to study in situ evidence of habitation and
palaeoeconomy. The radiocarbon dating of many peat
shelves to the period of transition between hunter-
gathering in the Mesolithic and agricultural subsistence
in the Neolithic encourages their study and here de-
tailed pollen work would be especially informative.
Sites likely to retain evidence of subsistence economies
of either period are very rare in Wales, and warrant
detailed study.

The economic basis and contemporary landscape of
coastal, later prehistoric sites such as promontory forts
are poorly understood, in good part due to the poor
preservation of biological material. Associated localised
contexts with good preservation such as wells, ponds
and deep ditches may provide ‘traps’ for contemporary
palaeobotanical remains and should be a priority for
study during rescue excavations. Natural features such
as bogs and mires may be similarly studied, providing
greater emphasis on the wider landscape context.

During the Roman period, the nature of agricultural
activity on the coastal plains, especially in the vicinity
of military installations, is an area of key interest where
native landscapes and subsistence economies may have
been significantly affected. Environmental archaeology
has a definite role to play in the continuing debate on
the extent of Roman reclamation or flood defence of
coastal wetlands in the Gwent Levels and elsewhere.
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13.4.2 Priorities

General
The integration of environmental archaeological tech-
niques, and the use of appropriate expertise, needs to
be considered for all coastal projects. In order to realise
the full environmental potential of any archaeological
project, whether in response to the impacts of devel-
opment such as enhancement of flood defences or in
response to natural coastal erosion, it is crucial to
consult and engage suitable expertise during the plan-
ning stage of the project. This topic is usefully
summarised in the review of Environmental Archaeology
in Wales (Caseldine 1990). Guidance on the integration
of specialist resources during project design ia also
covered by a number of freely available English Heritage
leaflets – much of the information on good practice
in these guides is applicable to a Welsh context (English
Heritage 1991, 1996, 1998). Similarly, comments on
potential and priorities regarding England’s coastal
heritage are pertinent here (Fulford and Champion
1997). More specific recommendations for the Severn
Estuary are made by Bell (2001).

Peat exposures
The wealth of information to be gained from coastal
peat exposures and submerged forests, and their relative
fragility, means that the identification, assessment and
examination of these sites is of particular importance,
and indeed is one of the areas most frequently stressed
within the regional surveys as requiring attention. Their
potential is reflected by ongoing, NERC-funded, re-
search on Mesolithic and Neolithic exposures in the
Severn Estuary. However, many eroding horizons in
the intertidal zone have received only cursory examin-
ation.

Other sources of environmental evidence
The identification and examination of other sources
of environmental evidence is also important. Where
possible this should be incorporated into wider themes,
but consideration should also be given to more focused
examination of specific sources, for example suitable
wetlands or built features containing anaerobic remains
such as wells or ditches. This could be related to work
aimed at examining specific periods or types of archaeo-
logical site.

13.5 Travel, trade and maritime connections

13.5.1 Potential
There has been a huge output of research concerning
maritime history, and particularly economic maritime

history, over the last twenty years, typified by the
contents of the journal Cymru a’r Mor/Maritime Wales,
but also in books and articles by Aled Eames (1973,

Figure 13.2
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1989), R Craig (1980, 1985, 1986) and Lewis Lloyd
(1989, 1991, 1993), resulting in a greatly enhanced
knowledge of ships and ship-building, and the growth
of ports and harbours (Fig 13.2). However, this has yet
to be matched by a similar number of archaeological
studies despite, for example, Michael Lewis’s (1989)
work on the quays of the Afon Dwyryd, and work by
Terry James in Dyfed (1991). There is much to be
discovered about the archaeology of early landing
places, how they were altered to provide secure shelter
and how this progressed with new technological devel-
opments. The archaeology of the port in the medieval
borough, and that of small rural ports from Elizabethan
times until they were superseded by the larger ports
and the advent of the railway, still has to be written.
The shipbuilding industry was prolific in certain areas,
and yet there are very few archaeological studies of
former yards. The information from the coastal survey
shows that there is a wealth of archaeology around the
coast which relates to our maritime past, which can
be used to further our knowledge, not only of the

physical remains, but also of the wider reasons behind
their presence. Information can be derived from both
upstanding and buried remains, and a good example
of the latter is the excavated quay which belonged to
Woolaston Grange, Gloucester (Fulford et al 1992).
Not all activities leave archaeological remains, for
example many ships unloaded directly onto carts wait-
ing on the beach (Eames 1991, 71–3), but even here
there is evidence to be gleaned from iron rings fastened
to rocks, and the pattern of tracks and paths leading
down to the shore, with perhaps a storehouse con-
structed close by.

13.5.2 Priorities
The findings of the survey make it clear that an
archaeological assessment of the ports and harbours of
Wales is long overdue. Whereas this should initially
concentrate upon the archaeological remains of ports
and harbours, there is potential for widening the project
to include their links with other transport remains and
specific industries.

13.6 Fishing

13.6.1 Potential

Fish weirs and traps
The coastal survey has led to the identification of a
large number of fish weirs and fish traps around the
Welsh coast. It is likely there are many more to discover,
particularly where they were timber structures only.
More intensive fieldwork has been undertaken in ad-
vance of or during developments, for example with the
Second Severn Crossing in the Gwent Levels and coastal
defence works at Llandrillo yn Rhos. Coastal erosion
has led to recording work at Gored Ddu, Menai Straits,
and in the area of Magor Pill. This has provided
accurate plans of these structures, radiocarbon and
dendrochronological dates, the analysis of the tree
species and the woodworking practices used. The lo-
cation and date of fish traps has also been used to
contribute to the debate on sea-level change and the
retreat of the adjacent coastlines (Momber 1991, Nayl-
ing 1997). There remain many more opportunities to
add to this body of information and seek out associated
sites from which these fish weirs were serviced on the
dry land.

One Welsh fish weir is scheduled as an Ancient
Monument – the unique double weir on Ynys Gored
Goch, Menai Straits. As a result of this survey, other
weirs with substantive stone structures may be

considered for scheduling. These structures are vulner-
able to damage through coastal defence works, the
building of slipways and other developments. Timber
weirs are regularly exposed by the movement of sedi-
ment on the foreshore. They have often survived for
centuries and in places basketwork structures remain
intact, but there are often only narrow windows of
time in which a record can be made. Though long
neglected by archaeologists, fish weirs and fish traps
are now recognisable as important sites which tell us
much about the history of the coastal regions of Wales.

Inshore and deep-sea fishing
The resources of the sea have been utilised by man
from the earliest times and there is considerable ar-
chaeological evidence to confirm this from both
environmental evidence and material remains. There
has also been much written about the history of later
fishing, particularly by Geraint Jenkins (1974, 1979,
1987, 1991) who details the history of herring fishing
and fishing ports throughout Wales. However, there
is still much archaeological information to be gained
which would further our knowledge of the use of
marine products for food. As with the ports and
harbours, there have been few archaeological (as op-
posed to historical) studies of fishing settlements, and
yet a study of location, harbour construction, related
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industries and dwellings is a topic for which there is
a wealth of material.

13.6.2 Priorities

Fish weirs and traps
It has been suggested above that an assessment of these
sites would result in the discovery of many more, and
indeed a project currently underway in Gwynedd and
Anglesey has resulted in raising the number of sites
from twenty located during the coastal survey to 55
definite and nineteen possible sites. Fieldwork is still
ongoing, and more sites may yet be discovered.

An assessment of weirs, traps and associated features
is considered to be a high priority. Recommendations
for mitigation works, including scheduling, listing and

recording should form part of any assessment project.

Inshore and deep-sea fishing
The remains associated with off-shore fishing are diverse
and difficult to categorise. Many of the features would
be included in other studies. For example an assessment
of ports and harbours would include fishing ports, and
an assessment of wrecks would include fishing vessels.
However, there is a danger that lesser remains, for
example the remains of ice factories, or small finds
associated with the fishing industry (such as tools for
net repairs), would not be included. There is therefore
a strong argument for examining the fishing industry
as a single project, whilst recognising that certain
elements would be better investigated as part of a wider
project.

13.7 Shipwrecks

13.7.1 Potential
The archaeology of boats and ships is a large subject,
with a very extensive literature of its own (see, for
example, Greenhill 1995 with accompanying bibliog-
raphy), and this report is not the place to review it.
However, it is necessary to draw attention to the
potential for new evidence from wrecks, and the need
for further survey and assessment. Shipwrecks can
provide a wealth of evidence relating to many aspects
of coastal archaeology, including technological devel-
opment, trading patterns and artefactual evidence (Fig
13.3). This is amply illustrated by a number of recent
studies of individual wrecks, including the Romano-
Celtic Barlands boat, and the medieval Magor Pill
wreck (Nayling et al 1994, Nayling 1998, James 1993).
However, despite the importance of this resource there
is no good register of wrecks, nor assessment of their
archaeological value. There are, of course, logistical
problems involved with the identification and survey
of wrecks (see McGrail 1989), and this volume, and
the regional surveys have only been concerned with
those in or above the intertidal zone. Any assessment
of wreck remains would have to give consideration to
those situated within and below the tidal zone.

13.7.2 Priorities
The primary necessity is expansion of our knowledge
of the shipwreck resource for the Welsh coast as a
whole, and for rugged areas in particular. There is a
large gap in our understanding of the resource in
Cardigan Bay, which encompasses much of the west
coast, and further specific maritime recording work is

required here. Sambrook and Williams suggest a pilot
project of specialist wreck recording, possibly in co-
operation with the Nautical Archaeological Society or
a university college, and such a scheme would be of

Figure 13.3 The potential for the discovery of new wrecks in
waterlogged deposits is demonstrated by this early-19th-century

slate-carrying vessel found during tunnel work on the Conwy River.
(Photograph GAT, 1995)
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considerable value (Sambrook and Williams, 1996).
They also suggest an aerial survey of this area at low
tide, and an exercise to specifically identify ship remains
from the resulting coverage would be a positive step.
A similar project using existing aerial coverage for areas
such as Carmarthen Bay could also prove beneficial.

The RCAHMW’s 1992 Royal Warrant states that
its general archaeological recording responsibilities
should include sites ‘. . . in, on or under, the sea bed . . .’.
It would be appropriate, therefore, to allow sufficient
resources for the development of the shipwreck inven-
tory for Wales as an integrated part of its general
record, primarily through documentary research, but
also through aerial reconnaissance of the intertidal zone.

The importance and the fragility of shipwrecks, and
the present lack of any research framework in which
researchers can operate, or in which decisions can be
made concerning allocation of funds, suggests the need
for a dedicated forum or panel to examine the current

state of the subject, to encompass, perhaps, all of
maritime archaeology. The lead for this could be given
by RCAHMW and Cadw, and could follow the
example of the Welsh Industrial Archaeology forum.

Modern harbour development poses a signal threat
to both the shipwreck resource and maritime heritage
in general. The control of development in ports and
harbours is not always the same as for inland waters
(which generally have the same status in law as land),
and may lie with specific harbour authorities, making
the protection of sites a complicated issue (Firth, 1993).
Detailed recording programmes need to be considered
when development threatens, and an integrated ap-
proach is desirable; vessel remains and harbours or
docks, with their attendant buildings and installations,
should be viewed as a whole. This point is made in
relation to Burry Port Harbour, currently subject to
redevelopment plans (Page 1998), and it could equally
be applied to similar sites in Wales.

13.8 Sea defences

13.8.1 Potential
A number of the coastal surveys drew attention to the
large number of sea defences and land reclamation
schemes, and their importance in the formation of the
landscape. More specifically, Sambrook and Williams
(1996, 16) suggest a typology of groynes and breakwaters
would be of benefit, and Page (1998) singles out the
17th-century reclamation system on the Taf and Cywin
for further study. The work by Allen on unravelling
the land-claim and set-back sequences on the Gwent
Levels has been of great importance in furthering our
understanding of the development and chronology of
such schemes, and additional work by Rippon has
placed this in a wider context (Allen 1996c; Rippon
1996a; 1997). These studies of the largest reclaimed
wetland in Wales, show what can be achieved by careful
application of archaeological and historical methods.
In a more recent study of salt-marsh land-claims, Allen
stresses their importance to archaeological study, and
states that ‘major categories of field monument and

varied landscape types related to land-claim remain
largely unstudied and unprotected and are rapidly being
destroyed’ (Allen 1997, 2). There is much potential for
enhancing our understanding of how they were con-
structed and how they operated, and their date. This
would lead to an increased understanding of the role
they played within the history of agriculture and rural
economics.

13.8.2 Priorities
Other than on the Gwent Levels, little archaeological
work has been devoted to land-claim and sea defences,
and yet their construction in exposed locations, and
their need of regular maintenance, means that the
archaeological evidence is continuously under threat.
A thematic study involving recording and assessment
with the development of a classification would be of
benefit as both an individual study and to many
associated agrarian and economic themes.

13.9 Coastal landscapes

13.9.1 Potential
The entire area of land adjacent to the coast is, of
course, a coastal landscape. The term is used here to
distinguish discrete areas which would usually be ident-
ifiable by specific physical properties, and which retain
good examples of archaeological remains of a single

period, or a sequence of archaeological remains relating
to the development of the area. Examples mentioned
in 1.4 above include sand covered areas, such as Stack-
pole Warren; large intertidal areas such as the Gwent
Levels; and agricultural marginal areas lying between
the coast and upland such as St David’s Head in
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Pembrokeshire. Attention was also drawn to the survival
of clusters of sites around suitable landing places.

These landscapes are, by the definition used here,
of very high archaeological potential. The visible ar-
chaeology will only form a small percentage of the
total archaeology, much of which is buried, and only
recognisable by field evaluation. The degree of preser-
vation of the archaeology, whether under sand or in
water-logged conditions, can be considerably better
than that further inland. Once recognised, therefore,
these coastal landscapes contain the capability of con-
siderably enhancing our knowledge, as has been shown
by the results from the enourmous quantity of work
undertaken within the last twenty years in the Severn
Estuary.

Much work is being undertaken on the defining and
recognition of maritime landscapes (Westerdahl 1992;
1994; Parker 1999; 2001; Hunter 1994). This allows
individual archaeological sites to be placed in a wider
context, and in particular calls for the recognition of
both physical and cognitive landscapes.

13.9.2 Priorities
The diverse nature of these remains makes the formu-
lation of a coherent strategy a difficult one. However,
by building upon the work of the assessment survey,
it is possible to identify areas, perhaps by habitat type,
such as areas of sand dunes or large intertidal mud
flats, or by looking for clusters of sites which suggest
a combination of good preservation and high incidence
of archaeological remains. The identification of these
areas is important, because only then can they be
managed so that their integrity be retained, and their
potential be realised by archaeological research. It is
only positive management that will avoid their piece-
meal destruction by erosion or development. The
identification and recognition of physical, cultural and
cognitive maritime landscapes will aid interpretation
and management of archaeological remains, many of
which may seem to be relatively unimportant, until
they are placed within an appropriate context.

13.10 Potential and priorities for enhancing period-based studies

Although the marine context of much coastal archae-
ology means it is typically best examined as part of a
thematic study, as identified above, this is not relevant
to all sites. Period-based studies can have greater re-
search potential, but usually require account to be taken
of coastal and inland sites. Chronological studies, such
as an account of Iron Age promontory forts, therefore,
rarely benefit from an analysis of coastal data alone.

13.10.1 Palaeolithic
Wales possesses a resource of international importance
for this period within the caves of Gower, South
Pembroke and the Great Orme. A review of Palaeolithic
cave archaeology has been undertaken (Barton and
Collcutt 1986), and summaries of the known archaeo-
logy have recently been published (Green 1989b, Davies
1989a, Davies 1989b, as well as a general review of
Palaeolithic archaeology by Aldhouse-Green 2000).
Priorities for future work include full publication of
existing finds from the caves, for example, Cathole
Cave, Nanna’s Cave and Kendrick’s Cave. The use of
caves was not confined to the Palaeolithic period,
and there is considerable potential for increasing our
knowledge of cave and period archaeology from the
remaining deposits, as well as by locating more caves
with archaeological remains.

A recent study of the lower Palaeolithic of Wales
(Wessex Archaeology, 1996) identified eight potential
sites by the location of Palaeolithic finds. The point
was made in the study that all the Palaeoliths were
found by chance, and that the identification of addi-
tional sites may, in part, be enhanced by the discovery
of similar finds. Three of them were in coastal locations,
one (at Rhossili, West Glamorgan) a direct result of
coastal erosion, the other two in the Gwent Levels.
Identifying and monitoring areas of eroding inter-gla-
cial till would be a possible approach to locating sites
of this period.

13.10.2 Mesolithic
Finds of this period are not common within Wales,
and yet 140, a high percentage of the known sites, lie
within the coastal zone (Fig 13.4). The importance of
this resource is considerably raised by the presence of
organic remains preserved within coastal wetlands and
intertidal areas. Few sites, however, have been scienti-
fically explored, and there thus remains tremendous
potential for increasing our knowledge of this period,
one which is crucial to our understanding of human
life in hunter-gatherer regimes, and the subsequent
development of agriculture. An assessment of sites of
this period would be better combined with an overall
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assessment of Mesolithic sites, but with a recognition
of the importance and particular conditions relating to
coastal sites. A Cadw grant-aided project examining
the lithic scatters of north-west Wales has recently been
undertaken, which has resulted in the recognition of
several high priority sites (Smith 2000). It is hoped
that similar projects will be undertaken throughout the
remainder of Wales, resulting in a database of sites of
high archaeological and environmental potential.

13.10.3 Later prehistoric
The later prehistoric periods, and the Iron age in
particuar, are well represented by settlement remains,
including a series of promontory forts. Limited study
of the latter has shown the considerable potential for
further work which would enhance understanding of
the the development and use of these sites. Less dra-
matic, but of equal interest, are the relict field systems
and associated settlements which have been noted, for
example, at Penmoelciliau, Dyfed, and excavated at
Stackpole Warren (Benson et al 1990). There is good
potential for the identification of relict landscapes,

particularly within besanded areas.

13.10.4 Roman
A number of Roman forts, for example Caerhun,
Caerleon, Cardiff, Lougher, Pennal, Caernarfon and
Holyhead, are located on tidal estuaries or adjacent to
the open sea. A quay at Caerleon has been partly
excavated, and a dock may exist at Caerhun. An
assessment of extra-mural settlement around Roman
forts is a project which has recently been recognised
by Cadw as being of high priority, and the related
quays and docks, and the potential for timber remains
including wrecks, should form a part of this project.
The recognition of native remains is more difficult
than those associated with military sites, but the very
lack of knowledge of coastal remains and the utilisation
of marine resources indicate the need for more ident-
ification and research.

13.10.5 Early medieval
Several ecclesiastical sites were recognised during the
assessments as lying on or close to the coast and

Figure 13.4 Trefane Colliery in west Pembrokeshire is typical of many industries situated on the coast. Access to sea-going vessels kept costs
low when it was working, and its location in an area that is now marginal has meant that many of its original features survive.

(Photograph Crown copyright, RCAHMW, 1991)
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vulnerable to erosion. Recommendations for individual
sites under threat were contained in each of the assess-
ment reports, for example Towyn y Capel, Anglesey
where necessary work has been carried out. A general
assessment of sites of this period has been recognised
as a priority (Musson and Martin, 1988). This is
required for both coastal and terrestrial sites, and there
would be little advantage in confining it to the former,
although an awareness of the particular characteristics
of sites on the coast would aid the results of the survey.
For example, imported pottery and glass indicate ex-
tensive trade both from the Eastern Mediterannean
countries, and between western France and the Irish
Sea zone (Campbell and Lane 1993, 66–69) in the 5th
to 7th centuries, and yet we have little information
concerning the mechanisms and sites involved with
trading. High-status sites were in receipt of traded
products, but the extent to which redistribution, per-
haps at market centres, took place is not known. The
work at Longbury Bank has illustrated the difficulties
involved with finding archaeological remains of this
period, even when finds indicate the presence of a
major site. Thematic surveys, such as one concerning
ports and harbours, may have more success for certain
site types than a chronological survey. Sites of the
Viking period would also be better examined in their
totality, but the coastal distribution of Viking place-
names, and the location of the settlement site at Glyn,
Anglesey, close to the coast, is indicative of the domi-
nant role played by sea travel at this time.

13.10.6 Medieval
Many of the more significant sites from this period,
including the courts (llysoedd) of the native princes,
the earliest Welsh towns, for example Nefyn and
Llanfaes, and the Edwardian castles, are situated on or
close to the coast. Whereas this was primarily for
reasons of communication and trading on the part of
the Welsh princes, it was a deliberate defence policy
on the part of Edward I, who had already seen that
control of the sea was a crucial factor in the determi-
nation of the Anglo-Welsh wars under Henry III
(Gruffydd 1987).

There is much to be learnt concerning the medieval
landscape, and a knowledge and appreciation of the
way in which the coast and sea were used is an essential
prerequisite for a full understanding. Once again, this
may be best approached from a thematic viewpoint,
for example looking at the development of transport
routes in a given area, but a chronological viewpoint
will also be required if the findings are to be placed

in a temporal context.

13.10.7 Post-medieval
This period contains the most archaeology, sometimes
in overwhelming amounts, and is, because of this, the
most challenging of the periods to record. It is best
approached on a thematic basis, as described in the
chronological overview.

Fords and estuarine ferries
Whilst a number of studies have identified the location
of, and examined the history of, both fords and ferries
(see, for example Jones 1992 and Davies 1966), no
assessment has been undertaken of their archaeological
significance. The area surveys located many minor
remains relating to early river and estuary crossings,
but more work is required to understand their full
significance, and to place them into a national context.

Land transport
The development of land transport, whether by inland
waterways, road or rail, is a reflection of economic,
technological and geographic trends. Because of the
high percentage of upland areas within Wales, goods
and people were typically transported by sea, and each
port had a large hinterland with a transport infrastruc-
ture. The transport routes, that is the roads, tracks,
railways and canals and their associated features such
as bridges, milestones and toll-houses provide a wealth
of archaeological remains which are rarely studied in
their totality (although a model for such studies has
been set by Stephen Hughes for the Brecon Forest
Tramroad and for the Montgomeryshire Canal) (1990;
1988). An assessment of transport features would be
best examined either as a single route or, more usually,
as a defined area within which a specific infrastructure
can be found, and would not need to be coastally
specific.

Communication towers
This includes lighthouses, signal stations, warning bells
and leading marks. These have been well studied in
the past (for example Hague 1994; Naish 1985; Large
1998), but nonetheless, here also there is a lack of
assessment of current remains to aid management.

Industrial remains
The presence of many industrial sites was noted during
the assessment surveys, many of them with well
preserved archaeological remains (Fig 13.4). However,
there was also recognised a need to assess the remains
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further. In north-east Wales sites such as Greenfield
Valley, Llannerch y Mor smelting works, Bagillt lead-
works, Gronant leadmines and Mancot collieries were
singled out ( Jones 1998, 35). In Anglesey the Porth
Wen brickworks and Llaneilian slate works were ident-
ified as suffering erosion ( Jones S, 1997), and in
south-west Wales slate quarries on the north Pembroke
coast (Sambrook and Williams 1996, 16) and the Abere-
iddi industrial complex (Murphy and Allen 1997,
19–20) were highlighted. It is clear there are many
industrial sites on the coast that are subject to adverse
pressures and which would benefit from further assess-
ment. This assessment work should take into account
related features, particularly transport, but also the
source of raw materials.

Lime-kilns
These sites form a comprehensive group around the
coast of Wales, designed to take advantage of coal
imports. They have been more studied in south Wales
than the north (Moore-Colyer 1988 and 1992), but an
assessment of all the sites is urgently required. Many
were found to be deteriorating at a rapid rate (Sambrook
and Williams 1996, 16), and it is only by carrying out
a full assessment that their distribution, types and
service areas can start to be discussed, and the full
significance of each site determined.

Ship-building
This was an important industry, and a number of sites
were recorded during the coastal assessment, for
example, Swansea, Penclawdd and Loughor in Gla-
morgan (Locock 1996). There are surviving remains at
Porth Amlwch, Anglesey but those at Porthmadog and
Holyhead have largely gone. Of associated interest are

the remains of marine engineering sites, such as the
DeWinton workshops in Caernarfon. Yet the archae-
ology of ship-building has rarely received detailed
attention – possibly because of lack of information and
the difficulty of recognising sites. Nonetheless it is a
subject which is central to that of coastal archaeology,
and one which needs to be addressed before all remains
are ignorantly swept away.

Military defences
A wide range of military defences was noted during
the coastal survey, many of which were in a dangerous
state, and suffering from active erosion. A number of
the survey reports drew attention to the potential for
further study and recording, in particular the munitions
factory at Queensferry ( Jones 1997, 16), the radar
station in Pembroke (Muphy and Allen 1997, 19–20),
and features at Caldicot Level (Locock 1998, 51–2). It
was also recognised that more wide-ranging assessments
and management plans were required, for example
Gwyn and Dutton (1996) who stressed the urgent need
for a survey and assessment of 20th-century defences
in Cardigan Bay, and Murphy and Allen (1998), who
identified the need for an integrated approach to the
reuse, conservation and display of the defences at
Milford Haven. Whilst a considerable amount of work
has been carried out in recent times on this subject, it
has been primarily concerned with identification of the
resource, and not with the management of the resource.
It is evident from the coastal surveys that many of the
sites are suffering severe erosion. An assessment and
management plan would enable resources to be properly
targeted to ensure an appropriate sample be recorded
and protected by scheduling or listing.
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Conclusions

Conclusions

The contributions to this report, many based upon the
results of the rapid assessment survey, have provided
a summary of the present state of our knowledge of
the coastal archaeology of Wales, and have outlined
the potential and priorities within each chronological
period, and for a number of multi-period themes.

Wales has made a number of important contribu-
tions to coastal and maritime archaeology in recent
years, both at a national (United Kingdom) and inter-
national level. For example, the recently published
results of investigations at Goat’s Hole Cave, Paviland,
are of major importance in understanding the earlier
upper Palaeolithic, whilst Kendricks Cave has con-
tributed to an understanding of the later upper
Palaeolithic. The potential from the known caves and
finds, as well as from as yet unidentified sites, is
considerable, and studies of these sites will continue
to contribute to our understanding of the Palaeolithic
and later periods.

The work undertaken on the Severn Levels has
contributed more to our recent understanding of Welsh
archaeology than any other single area, and has made
a significant contribution at an international level to
many themes, including land-claim sequences, boat
archaeology, Mesolithic settlement and resource use,
Bronze Age settlement, and later prehistoric settlement.
There is still considerable potential for more informa-
tion from this area, and from other intertidal locations.

Attention has been drawn to the value of archaeo-
logical landscapes preserved beneath blown sand, the
significant contribution made by investigations under-
taken at Stackpole Warren, and the potential for similar
results from elsewhere. It is expected that future move-
ment of blown sand will continue to expose new
archaeological sites, though full assessment of this
habitat will help plan appropriate management regimes
and lessen the need for reactionary approaches.

‘The boat’s hull’ it has been said, ‘has probably as
much to say in the shaping of the world as any single
factor in its history’ (Lethbridge 1952, vii). Our under-
standing of the development of the boat from shipwreck
evidence has already been significantly enhanced by

finds such as the Barland’s Farm boat, and Magor Pill
wrecks, and considerable potential undoubtedly re-
mains. Of similar importance is the need to understand
the development of port and harbour facilities, and the
related archaeological remains of ship building indus-
tries. The challenge is to identify the remains of early
harbours, which by their nature will contain little
archaeological evidence, whilst at the other extreme
there is the need to develop a suitable method for
recording the large-scale developments at ports such as
Barry, Cardiff and Swansea before they disappear.

It is our management of coastal archaeology that
holds the key to utilising its resources. There is a need
for archaeological representation on national forums
and committees which set the agenda for coastal man-
agement and protection. Archaeologists must
communicate the importance of not only individual
sites within the intertidal zone, but of entire landscapes,
and of the interrelationship between coast, inland and
sea. The integrity of an archaeological site is dependant
upon the retention of its contextual components, and
the removal of any part of those lessens its integrity
and our ability to understand and interpret the remain-
ing evidence.

It is important to develop appropriate methodologies
for identifying and recording inter-tidal and coastal
archaeology. The development of GPS and GIS now
allow much more rapid and accurate recording than
formerly, and although some projects have made good
use of the technology now available, there is still
considerable potential for its uptake and development.
Similarly, our chronological understanding of events is
becoming clearer with the widespread use of radiocar-
bon dating, and more particularly with the improved
dendrochrological sequences now available. This allows
for a better understanding of changing sea levels,
particularly at a local level, an essential prerequisite for
interpreting coastal archaeology.

There is considerable demand for information from
a wider public on archaeological matters. Many people,
by virtue of work or pleasure, feel a close affinity to
the coast and the sea, and are receptive to information

143



concerning its archaeology and former history. It is
imperative that archaeologists make their findings avail-
able through interpretation and presentation within
museums, through accessible books, and through radio
and television. A lack of wide dissemination of knowl-
edge lessens the value of its acquisition.

It is to be hoped that the firm base provided by the

rapid assessment surveys will be built upon to ensure
studies of the archaeology of the Welsh coast continue
to make a significant contribution at a national and
international level, and that the communities of Wales
are given the opportunity to appreciate the resource
and all it can tell them about their past.
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