ENGLAND’S COASTAL HERITAGE

A swrvev for English Herttage and the RCHME

Edited by Michael Fulford, Timothy Champion,
and Antony Long

ENGLISH HERITAGE


http://www.english-heritage.org.uk

ENGLAND’S COASTAL HERITAGE

A survevy for English Heritage and the RCHME



ENGLAND’S COASTAL HERITAGE

A survey for English Heritage and the RCHME

Edited by Michael Fulford, Timothy Champion,
and Antony Long

with contributions by
J R L Allen, M Bell, R J Bradley, T Champion,
S Crutchley, A Firth, M G Fulford, A ] Long, S | Mithen,
D O’Regan, S | Rippon, D H Roberts, and H | Tyson

$55 o

COMMISSION
=HISTORICAL
MONUMENTS
“ENGLAND

it

ENGLISH HERITAGE
1997

ARCHAEOLOGICAL REPORT 15


http://www.english-heritage.org.uk

Contents

Acknowled BEmMEns. ....oovvvvvirssmmmm s s rrsasssamame
-1

Policy SEATETENL. . \0oreerers e rsrmnssmnnreres

1 The coastal zone b}' T E.meplan and
D D"Regan

1.2 Measuring the oMil,, . s

1.3 Classifving the coast....

2 Sea-level change by A jLaug
amnd 1) H Hobergs,_ .

2.1 Introduction...
2.2 Past sea-level chang: i
2.2.1 The spatial and d:mnn!ngu::l l'r-.lm-u:u.r:::rk

2.2.2 The Pleistocene sea<level r:l:md
2.2.3 The Holocene sea-level record....ooocoviniiniinnnnns
2.2.4 Shoreline responses o sea-level change..........
2.2.5 Holocene sea-level changes in England..........

The north-west coast of Englamd

The north-east coast of England

The cast coast of England

The south-gast coast of England

The south-west coast of England
2.2.6 Coastal archacology and sea-level

[0 = 1 L T
]

2.3 Future sea-level change...oommmmmmssssssmmins

2.5.1 Global sea-level change.......o.occevviivimsmminnnns
e 3B

2.3.3 Difficulties in estimating future sea-level nise...

2.5.2 Marional furure sea-level change.......

2.4 The impact of sea-level change on the

archaeological resource. ..o
241 Coastal processes.. ..o s

Low energy coastal environments
Mediwm o high enengy environments
Dunes

Cliffs

2.4.2 Physical, chemical, and biological processes....
2.4.3 Sive and artefact characrer........oooiiiiiiiiiiianaas

Artefact character
Geological and environmental site context
Case study of local coastal responses:
Woorton Quarr, Isle of Wight
2.5 Diiscussion.., - S —
2.5.1 Hulnnr.nr sea-level c:hang;ts and
coastal archaeoloy.......ovmrrmrrrrrrrrees

14
15

22

22
23
23

34

k141

40
41

42
43

eenethd

L

2.5.2 The impacts of sea-level rise on England’s

copstal hentage..ccovm s aes

2.5.3 Artefact and site preservation under future

sed-level chanmBe. .. .ococevrrrirssmnmsermrrrsrrasanasnns
2.5.4 Protection Strabegits. s snsss

3 A conceptual model for the

47

47
49

archaeology of the English coastal zone

By FR L AU ..o

3.1 Introducuon...

3.2 The retreating up!l:nd COast I:Ctu 1]

3.3 The advancing lowland coast (Case 2]...

3.4 The remreating lowland coast (Case 3)..ooonnnns

3.5 Aeolian effects........

4 Environmental archaeology in the

coastal zone by M Bell ...,

4.1 History of research......veeemnmnnrnsssssssmnrnsssssen

4.2 Coastal change: general medels....

4.5 Coasral change: sparial manifestations.........oooen
4.4 Human environments: fesources. e mmmmmmnn
4.5 Human environments: theoretical perspectives..
4.6 The geography of preservation and research....

d.6.1 Chif exposures..,
4.6.2 Intertidal environmental contexts..

S0

seesli2

4.7 Invertidal contexts and the Meml:lhm—ﬂmmrm:

EEREERAA T UL ' s w5 s

4.7.1 Acolian sand dumes..........ooiiiiiiiiiienne.
4.8 Sources of palseoenvironmental evidence........
4.8.1 Dendrochronology.....mmms s

4.8.3 Plant macrofossils
4.8.4 Wood...
4.8.5 Seeds. .. —
4.8.6 Other microfossils (diatoms, ostracods and
forams)...
4.8.7 Bones :nd mhscr whi-mm -ﬂf m:mn.'ls
4.8.8 Marine molluscs..cooo.
4.8.9 Land molluscs....
4.8.10 Insects...

4,10 Conclusions and recommendations...........

69

A5
65
S5
ST

68
68

i
.10

71
— ) |
4.8.11 Soils nnd. mmmurphu]uﬂ
cel 3

[F:
72



5 Survey and recording in the
intertidal zone by H ¥ Tvson, M G Fm{fﬂﬂi
and § Crlﬂf.ﬁ'fdj.r ST | |

5.2 The location of coastal and intertadal survey.....74
5.3 The context of intertidal and coastal survey...... T8
5.3.1 MNatural processes: rising sea-level and
5.3.2 Developrmient threans . ....ovevnviniinnemnee. B0
5.3.3 Dara enhancement and research.......cccoceen B3
5.4 Methods of survey....commmmmrnmrsrrn s e B
5.4.1 Characreristics and problems of coastal and
INEeriidal SUrveY. s
Diaving
Artefacts
5.4.2 Pre-ficldwork research.......cocvmevrinnnsnsssererrens BB
5.4.2.1 Written and oral sources, and musecum
collections
5.4.2.2 Geological and sedimentological context
5.4.2.3 Aerial photography
5.4.3 Aenal photographic SUFVEY.....coomeenaa 50
5.4.3.1 Large area’small-scale survey
5.4.3.2 Small arealarge-scale survey: survey as a
locational aid
5.4.3.3 Aecrial reconnaissance
5.4.4 Ground= and line-walking. ... 92
5.4.5 Detailed survey: recording methods....vien. 92
.46 Small-scale SUFvEYE ... aaaaas
5.4.7 Geophysical SUTVEY. o immmmemmssssssrrrmanes
549 Subtidal SUEVeY. oo s
5.4.10 Excavation......eeeeremmmmmsssssssssssssiaans
5.6 Conclusions........cociinrirmsssnmmrrsssssemmnnsnsssssnnce 00
Aerial photography
Ground-based survey

R R R

6 The archaeological resource:
chronological overview by 7 R L Allen,

R ¥ Bradley, M G Fulford, 8 T Mithen,

& F Rippon, and H ¥ Toson.......cooooeeeennn 103
6.1 Introduction... cenennneanns 103

6.2 Earlier prl.-hjul:nr:.r TJ.'l.c Pllll.-l:lhﬂul: a.nd
Mesolithic pertods.......oommmmmmmsse 103

&.2.1 Introduction,.. S PRR L | .
#.2.2 The nature of lh¢ md:&m:-t RevsvRRI——| |
6,2.2,1 The significance of ﬂnl:-'-! climaric n:h:ngr:
and s nfluence on coastal evelution
6,2.2.2 The problem of dating
6.2.3 Interpretation of the evidence......coceceernnnnn. 10T
6.2.3.1 The Early Palacolithic
6.2.3.2 The Upper Palacolithic
6,2.3.3 The Mesolithic
6.3 Later prehistory: the Meolithic, Bronze, and
Iron Ages... SEEITIITRIN S ReN S OSTerSE—— | | .1
6.3.1 Inteoduction... . ST | | |
6.3.2 The intertidal zone in the past... — ) [
6.3.2.1 Boats and boatworking
6.3.2.2 Exploitation of marine resources
6.3.2.3 Sal
6.3.3 The importance of old land surfaces............ 120
6.4 The Roman period. .....oooovvriicmceerersrrsnneenn 1 22
G40 INtroduction. ... s e D22
6.4.2 The nature of the evidence....coeciiiinenn 122
6.4.3 The Boman coastline.....c.coovvvimeceeeniermsnacnen. I 24
6.4.4 Interpretation of the record.......ooooovnveenen 127
6.5 The Saxon, medieval, and post=-medieval
6.5.1 Imroducton... gun S -1
6.5.2 Position of the pmt—an:n coastline... L12T
6.5.3 The nature of the mdm:-:‘:is
6.5.3.1 The nature of the evidence ; spatial
patterns
6.5.3.2 The namre of the evidence: chronological
patterns
6.5.4 Coast-specific SIS s 1 33
6.5.4.1 Sea defence
Introductien
The development and character of sea
defences
The Severn Estuary — a case study
6.5.4.2 Ports and quays: sea fishing, rade, and
COMMURICalIons
6.5.4.3 Intertidal fishing structures
6.5.4.4 Salt production
6.5.4.5 Orher exrracrive industries
6.5.4.6 Military defence
6.5.4.7 Religious houses
6.5.5 Coastal settlements.......oocmvvreinissnmmmnsissinnnaa 1 52



7 The archaeological resource:
regional review by R 7 Bradley,

M G Fulford, and H T Tvson........ccooovveeee

- corsssssssancees | B
7.2 The Tweed o F'J:lm'hﬂn:u:h Hﬂd
e 1504
. 154
w155
...156
— LT
w158
.16l
162
e 162

7.1 Introduction...

7.2.1 Prehistory....
7.2.2 Roman... —
7.3 ﬂ:mb-umu_gh H:HI. to the W&sh

7.4 East Anglia.....
7.4.1 Prehistory....
T.4.2 Roman...

7.5 The upper 'I"h:m:s EE‘['LI.E.I]" "

7.5.1 Roman......

T.6.1 Prehistory....
7.6.2 Foman...

7.7 The mu:h GO R-ummc:.* Mmh i S:Js::.r B:II

G
—T)
e 1T
crreennannees 10
7.9 The sl:l-ulh coast west cll' the "‘iI:-.'dll:ﬁ o

T.7.2 ROMBL.eeeriniissanmsmssiimans
7.8 The Solent...........

T.8.1 Prehistory...

7.8.2 Foman...

T.9.1 Prehistory...

7.9.2 Roman... -
710 The Isles l:lf' Sl:llh-

T.10.1 Prechistory....

7.10.2 Foman...

7.11.1 Prehistory....
7.11.2 Roman...

7.12 The Sw:m E'E‘l'l..l.al.]" ﬁvmunuuth i
ATT
w177

7.12.1 Prehistory....
7.12.2 Roman...

7. I3-'I'J:Ltnurﬂ:1 weslh: Tl'u! Dmmlhe Snlu.'-ly
178

7.13.2 Foman...........

154

154

155
155

162

166
166

172

e T2
I
R e
e T2
- IR | .
7.11 ']'hemuth-wm COASE - l.und.sEnd o

B L s a1 d o
N i)
177

177

197

178
178

8 Managing England’s coastal heritage

by T Champion, A Firth, and D) O'Regan...

wenen | TR
o B0

8.1 Introduction,..

8.2 Activities, impacts, :nd =ﬂ'=¢:s

e

8.2.1 Describing impacts and effects........ccoinniies
8.2.2 The nature of impacts and effects..onn.

8.2.3 Sources of IMpact...

8.3 Managing coastal CONSErvation. ... ..ccccevvrrernnes

8.3.2 Countryside,...
8.3.3 Ecology....

B.3.4 Fmpnmr}' INLErests,,
8.3.5 Local authorities. .o isimss e
B.3.6 Coastal 200 Mana@emienl, s
BT
J87

8.3.7 Information technology........

£.3.8 Delimitation and mapping. ....ooceverrrmmnmeenrees
B.4 Management regimes. oo ssssssressnssssssssnss
E.4.1 Access, recreation, and DOWRSI. ..

Threars

Regime

B.4.2 Coastal defence. . ...ccoooiiiiiimiiiiiciieeressnns

Threats

Offshore techniques
Low shore vechniques
Upper shore techniques
Regime

B3 Developimient. ..o sssmssrrrnmanssssssnsnssmmens

Threats
Regime

B4 Elcticity. . ummmnrnrnisssssssssrnrsnssssssnrssns

Threats
Regime

B.4.5 FIBRIRE. ..oeoemeieiteieecees e seeemees s seeemesees

Threats
Regime

Threats
Regime

B.4.T Marine safery and emergencies. ... .cocccveenren

Threats
Begime

Threats
Regime
8.4.9 Minerals..........
Threats
Regime
B4 10 Navigaton.......cooo.
Threats
Regime
B4 01 Oil and gas......covve.
Threats
Regime

18D

181
182

183
183

J— .1
... 185

185
§.1.3
186

188
188

190

193

w19

195

1596

198

1949

.-201

202



£.4.12 Rural development.......cooeenmmmsmmsmas 203
Threats
Regime
B.4.13 Telecommunicationg. .. ..oocoveveremccemnenseeenne 204
Threats
Regime
Threats
Regime
8.4.15 Warer quality and quantity.........occo.o....... 206
Threats
Regime
8.5 Regional case studies.......cvcenmmmmieennna 207
5.5.1 Bridgwater Bay..........oovmmmmnmmiissnsmmmsssnsssissnane 8
Archazology
Threats
Management
Conclusions
B.5.2 Merseyside. oo
Archacology
Threats
Management

—l)

Conclusions
8.5.3 The Wash and the north Morfolk coast........209

Archaeology

Threats

Management

Conclusions
8.5.4 Cleveland and Morth Yorkshire....ooonmeen 211

Archacology

Threats

Management

Conclusions
8.6 Conclusions: problematic issues in managing

England's coastal heritage. .........coecceemeeeeeenees 212

8.6.1 Complexiiy ... e s 212
8.6.2 Boundaries... .
B.6.3 Curatorial r:]:n-nsthllln' c:nml VErsus qu:nJ 213
8.6.4 Coastal enviromments.. .o 13

9 Potential and priorites by
M & Fulford and T Champion.........c.cccoo0000..215

LT 17 £ T T 1T o T4 |
9.2 Period-by-period peview...esnsa s 1
L R 1T R, | ;
The Palacolithic
The Mesolithic and later prehistory: the
submerged forests and peats

CGreneral

Hunter-gatherer/agriculiural transition

Later prehistory
9.2.2 ROMBE. consmeeeesrionnsnnsenesssssanssaseessiimsnsssssensb b 1
9.2.3 Post-Roman: Saxon and medieval.....occceee 218
9.2.4 Post-medieval.., SO L.
9.3 Thematic issues.. SS———{ L.
%.3.1 Environmental P-l:ll:l:l'll.lll s L B
9,32 Dendrochronology.. EI"':'
9.3.3 Coastline change.... —— ) L.
%.3.4 Coastal and flood d.-:ﬁ:nn: el
9. 3.5 Coastal settlemnent and the maritime culoural
9, 3.6 Barly ports, quays, and wharves........ ]
9.3.7 The fishing !II'IIiIJSE'!i‘ S| |
9,38 Enlt-rnah'in,g.......“-,,....... ............. 222
9.3.9 Portery-making........ccooenmnnnn 222
2.%.10 Quarrying.... e i s e e A
9.3.11 Ships, boats, m-d ml'l RN 1 - 1
9,312 Shipbuilding.........oomciniennaa 222
9.4 Priontisation for risk....... SR =
9.4.1 The subtidal zome ... 223
2.4.2 The intertidal 2one. ... 22 5
9.4.3 The supratidal coastal zone.........o............. 224
2.5 Developing a strategy for management.. ... 224
9.5.1 Recormmendations. .......cccovivmmconiirinnneenn 220
9.6 Developing a strategy ﬁnr mnw!i'l‘
9.6.1 Undertaking survey in the coastal zone........227
0.6.2 Preliminary oBServanions. . ...occecvererirrmmmmme B 1
0.6.3 Survey methodologies. ..o 228

Surveving the post=-mesdieval and early

moadern periods

Surveving the late prehistoric o medieval

periods

Surveying the earlier prehistoric periods
9.7 Mavonal priorities: a way forward...........000000 230
9.7.1 Submerged forests and pears.......oooeeee 230
49.7.2 Developing a policy for local groups to

undertake opportunIstic SUFYEY. e b bl
9.7.3 "Lowland" const estuaries........ccceornismnsnsesenn 231
0.7.4 "Upland” coasts.....cccccciimmmmimnmmanaee e 24
0.7.5 MonIOTINg. ooerrmnnsnsnsnsnsemasssnsnsnsnrnnsn s s snnn b 1
9.8 Regional prioritics: a provisional assessment... 231

Appendix 1 The use of aerial
photography in the intertidal zone..... 235

T UL, 1:



List of illustrations

Fig 1

Fig 2

Fig 3

Fig 5

Fig 6

Fig 7

Fig 8

Fig @

Fig 10

Fig 11

Fig 12

Fig 13

Bea-level curve based on the Huon coral
recfs spanning the last 160,000 vears
{Aharon 1983} i ecinisnsssesses o B

Glacio-eustatic sea-level curve since the
maximum of the last glaciation

(18,000 BI), based on the ages and

altimudes of submerged coral reefs from
Barbados (Fairbanks 1989).......ccccmcccinninin . 260

Patterns of global sea-level change during
the Holocene (Clarke 19800 27

Spatial variations in sea-level change
recorded around the coast of BEurope
(Shennan 1987).....cciiivnmnnmsmmmssenie o 28

Simplified graph to illustrate the relationship
between sea-level change, vegetation
succession, and sea-level tendency
(modified from Long and Shennan
Location of sea-level sites discussed in the
rext from north-west, north-east, east,
south=-egast, and south-west England.......... 30

Sen-level curve from north-west England
{Liverpool Bay, south-west Lancashire

and the south Fylde (after Tooley 1978a))..30

Chronology of regional sea-level
tendencies in north-west England (after
Shennan e afl 1983 .eeeiiceeerersvannaee 3
Sea-level graph from north-east England
(Plater and Shennan 1992). .. vniniiiina 32

Bea-level band of MHWST for the
Fenland (Shennan 19865, 32

Palagogeographic reconstruction of the
Fenland ¢ 1800 BP based on a

combination of stravigraphic and
archacalogical dara (Waller 1994, fig 5.22)..53

Sea-level graph for south-cast England based
on transgressive and regressive

Sea-level graph from the south-west of
England showing altitudinal changes in

the height of mean sea-level, SL (after
Heyworth and Kidson 1982}, ... 34

Fig 14

Fig 15

Fig 16

Fig 17

Fig 18

Fig 19

Fig 20

Fig 21

Fig 22

Fig 23

Fig 24

Fig 25

Fig 26

Location of major coasial archaeological
investigations in England undertaken
during the last 20 years......ccmmmeeean 33
Changes in sea-level, atmospheric
temperature, and CO; (parts per million
volume) during the last 160,000 years
(Warnick 1993)... A | |

(a) Atmospheric concentrations of CO,

since AD 1700 bazed on ohservations

from ice core data and direct observations
(b) global sir-sea surface temperatures,
1861-1989, relative to the average

1951-80, and () global mean sea-level

rise over the last century, relative to the
average for the p:rml:l 1951-T70 {Hﬂu;thlun
et al 19940)... i — PN ¥

Fevised best guess estimate for sea-level
rise until the year AD 2000 (Wigley and
Raper 19932),., SO | |

{a} Current rates of erustal uplift/

subsidence in Grear Britain (mm per year)
(k) net sea-level rise by AD 2100, and

(e) raves of sea-level rise by AD 2100........ 39

Dyifferent models of saltmarsh response 1o
sea-level rise (after Vanderzee 1988)..........41

The response of settlements of a single
period and size vo different rates of chiff
retreat af an upland coast.....eciiniinan 3

Response of settlements at an upland
coast to cliff retredt. . ooocinnninnnna 31

The response of settlements to coastal

movement. , N,
Sertlement ar an advancing lowland

Settlement at a coastline rerreating during
a period of rising relative sea-level.............55

Submerged forest ar the mowth of the

river Al (de Bance 1877, fig 1B)..............56
The English and Welsh coastal zone

showing the distnbution of intertidal

peat sites and coastal sedimentation.......... 59



Fig 27

Fig 28

Fig 29

Fig 30

Fig 31

Fig 32

Fig 33

Fig 34

Fig 35

Fig 36

Fig 37

Fig 38

Fig 39

Fig 40

The Taw-Torridge Estuary in Devon as a
case study of the coastal contexts in which
palacoenvironmental and archacological

evidence may be preserved......o.veeeeeevennn
An idealised transect through a coastline

of Holocene sedimentation showing

rypical relationships berween the main

Air phorograph of intertidal peats m
Wesrward Ho!, Devon (English Heritage)..63

Eroding peat beds ar Lower Hauxley,
Morthumberland (Northumberland
County Coumeil) oo eaaes
The distribution of asolian coastal dunes
in England and Wales (after Goudie and
Brunsden 1994, fig 300 eeano B
Submerged forest: stump of oak with
radiating, bunress-like rocts, Grange Pill,
CGloucestershire (J B L Allen)...ooooovonnn. 68
Submerged forest: windblown alder with
rootball, Goldcliff, Gwenrt (J B L. Allen)....69

Limpet midden at Porth Killier, Isles of
Scilly {Cornwall Archaeological Unir)....... 71

The location of surveys in the inrertidal
Wooton Quarr, Isle of Wighe (a) The
distribution of prehistoric timber
srructures (MNeolithic and Bronze Age) in
the surveyed area; (b) The distribution of
Saxon and later medieval rimber
structures in the surveyed area......coccceevern 17
Summary of coastal change at Hills Flas
(Glos) over the last two mallennif. . ....cco..0.. 78

Submerged field walls, Appletree Bay,
Tresco, Isles of Scilly (Cornwall
Archacological Unit).......cooenninmmsssnsnnnienns 80

The alum industry a1 Hummersea

Banks, Yorkshire; remains of brick-

fronved furnaces suspected to be a range

of boiling pans belonging to the alum

house (The Mational Trust)...oooeee . |

The alum industry at Saltwick; Yorkshire;
remains of tank Mo, 1 belonging o the
former Saltwick alum house

10

Fig 41

Fig 42

Fig 43

Fig 44

Fig 45

Fig 46

Fig 47

Fig 48

Fig 49

Fig 50

Fig 51

Fig 52

Fig 53

Fig 54

Kilnsea, Humberside: the effect of
coastal erosion on the modern caravan
park and circular World War IT gun
plavforms NME 12364/49 (RCHME ©

Crown  copyright).. ...B7

Hoo Fort on the river Medway, Kene,
with sea defences consiructed from barge
hulks TQ 7970/16 (RCHME © Crown

Barge hulks on Funton Creek, river
Medway, Kent T 89694 (RCHME ©

Fish vraps in Whitstable Bay, Kem TR
0E65S (RCHME © Crown copyright)...... o

Severn Esuary: Goldcliff, Caldicor Level
Wales). Location of Iron Age buildings
and other archaeological evidence.............94

Proton magnetometer survey in 1969 of
the Awseerdam at Hastings, East Sussex

Sampling with a powered percussion
auger on Par Beach, 51 Martin's, Isles of
Sqilly (Cornwall Archacological Unit)........ 97

The Hullbridge Survey, Essex: the
Swumble, river Blackwater, in the course
of excavarion (Essex County Council)....... 98

Reconstructed coastline of north-west
Burope ¢ 10,500 BP......cooov e vvmmeeenrnsvrssennes 103
The distribution of Palaeolithic, Mesolithic,
and Meolithic finds in England's intertidal
zone (gee alio Figs 51-2)...covvvvnmmeennnnn, 106

The distribution of Palacolithic, Mesolithic,
and Meclithic finds in the inrertidal zone of
Essex and morth Kento.ooonmes.. 109

The distnbution of Palacclithic,

Mesolithic, and Neolithic finds in the
intertidal zone of the Solent = Hampshire
and the Isle of Wight.......coonmmvrerinsmmsmnnn 10

The distribution of Bronze Age and Iron
Age finds in England's intertidal zone

(see also Figs 95 and 105).......o...oooeren 111
The Smumble, river Blackwater, Essex:
excavaton of a Meolithic settlement on a
former dryland surface (Essex County
Coungil) o . e




Fig 55

Fig 56

Fig 57

Fig 58

Fig 59

Fig 60

Fig 61

Fig 62

Fig 63

Fig 64

Fig 65

Fig 66

Fig 67

Fig 68

Fig 69

The Stumble, river Blackwarer, Bssex:
Iron Age hurdle ‘bridge” before
excavation (Essex County Council).......... 115
Morth Fl.‘rnb}.r excavation of the Bronze

Age boat in 1963 H:um:l Maritime
Museum, Greemwach)... I
The Canewdon paddle (Bronze Age)

on i, a5 excavated (Hullbridge Survey,
river Crouch site 56) le:u:; C-uur.'ll::r
Couneil)... — L
The distribution of boat finds in
England’s intertidal zone.......ooovnmmmmmnnnnn 115
Prehistoric boat finds in the Humber
Estuary... SE—— ) | -

Severn Estuary: Goldehif, Caldicot Level

(Wales): plan of Iron Age building 6.........118
The distribution of salt-production sites

in England®s intertidal zone (see also

Figs @9 and 107) .. ooovvreeerrnrrrresnmmmmrssss s L 20

Larte Bronze Age salt evaporation hearth
at Fenn Creek (Hullbridge Survey river
Crouch site 2) (Essex County Council).... 120

The distribution of Roman finds in
England’s intertidal zone. Roman roads
heading towards coastal locations are also
indicated (see also Figs 100 and 1107.......123

The distribution of Saxon and medieval
finds in England's intertidal zone

(see also Figs 65-6)...occieiiiiiccniinnn 129
The distribution of Saxon and medieval
finds in the intertidal zone of Essex and
The distribution of Saxon and medieval
finds in the intertidal zone of the Solene:
Hampshire and the Isle of Wight.............. 130
The distmbution of post-medieval sites in
England's intertidal zone (see also

Figs 6B-9). . ccciiiiiinniiniisnmcecnnnninsnaee 131
The distribution of post-medieval finds
i the intertadal Bone of Bsex and Kent... 132
The distnbution of post-medieval finds in
the intertidal zone of the Solent:

Hampshire and the Isle of Wight..............133

Fig 70

Fig 71

Fig 72

Fig 73

Fig 74

Fig 75

Fig 77

Fig 78

Fig 79

Fig 80

Fig &1

Fig 82

Fig 83

The distnbution of ports and wharves in
Englands invervidal zome.......ocoeecevvennena 134
Models of progressive landclaim on a
tidal marsh... [P PPRPRR— |
Cowhill Warth on the south bank of
Oldbury Pill, Gloucestershire {area
approximately 600 x $00M)......corervrmnnnenne 1 37
Shimbridge, Gloucestershire: well
preserved sea-bank of Thomas
Berkeley 111" saltmarsh reclamation of
1335-6 (J E L Allen)... — .
Slimbridge, Gloucestershire:
eighteenth-century sea-bank surviving as
a well preserved earth bank following the
tortuous course of an abandoned tdal
slough (J R L Allen).......cocorerrrvrmsnsmsmneren, 1 39
Berkeley Fill, Gloucestershire: surviving
sea-bank of pre-modern and, possibly,
Romano-Britsh age (J R L Allen)............ 139
Plan of the medieval quay at Woolaston
Grange {(Gloucestershire)

BT T TSR . | |

Salvwick Bay, Yorkshire: remains of
seventeenth/cighteenth-century harbour
enclosing the former alum house at &
Q17109 (The Matonal Trust). . ...occceeeea: 14
Ravenscar, Yorkshire: presumed sockets
(0.45% x 0.45m) for mooring posts of the
seventeenth-century dock (The Mational
Wreck, Birling Links, Northumberland
(Morthumberland County Council)......... 142
Distribution of fish weirs in Enl:li.n':l"-s

intertical zone.. 143

Fishrrap of hazel of eleventh/
rwelith-cenmury AT dave from the area
of the former outfall of the river
Medern Troggy, Caldicot off the Gwent
coast (Severn Esmary) (5 Godbold and
Location of fish weirs between Lilstock
and Porlock, Somerset... — L
Fish weirs (kiddles) at Collins Creek,

Blackwater Esruary, Essex.. 146



Fig 84

Fig 85

Fig 86

Fig 87

Fig 88

Fig 89

Fig 90

Fig 91

Fig 92

Fig 93

Fig 04

Fig 95

Fig 96

Remains of ?eighteenth century sluice and
mill-pond wall, Bembridge Harbour,

Isle of Wight (M G Fulford).....cccooinin 147
Possible quarry for the extraction of
Bembridge Limestone at Nodes Poant,

St Helens, Isle of Wight (M G Fulford)...148

Wherry tin mine, Mounts Bay, Cornwall
{ Trans Roval Geol Soc Carmevall, Yol 1
(1818), pl 1)... L
Ravenscar alum warks, Yorkshire: rutway
(1.2m gauge) used for guiding caris to

the mid-nineteenth century dock below

the alum house (The Matonal Trust)....... 149

Saltwick, Yorkshire: remains of circular
tank Moo 2 (diam: ¢ Tm) forming part of
the alum house (The National Trust)....... 150

Place-names and the drowning of Scilly:
the earlier, Porth- names tend 1o be found
around the outer thores of the slands......151

Place-names and the drowning of Scilly:
later place-names of -Bay, -Cowve, -Porth,
which are found along the inner shores
after the drowning of the low-lyving land
and the emergence of the islands..............151
Drstribution of lost medicval senlements
around the coast of England. ... 152
St Helens, Isle of Wight: remainsg of
thirteenth-century church tower reused
as a seamark in the eighveenth century
(MG Fulford).ceeiiiiceeeneeea 153
Essex: reconstruction of the Mesaolithic
coastline berween ¢ B500-T7500 cal BC (afier
Wilkinson and Murphg.. 1995,

fig 1246)... 157
Essex: reconstruction of the Meolithic
archacology and palacogeography of the
Blackwater Estuary (after Wilkinson and
Murphy, Bg 128)...eeceerrrremeerrrrrnneae 1 BT
Distribution of Bronze Age and Iron Age
sites in the interndal zone of Essex and
Hullbridge Survey: river Crouch site 29
{conrext 68). Remaing of a Bronze Age
wooden platform (copyright Essex

County Council} s | 38

Fig 97 Walton Castle, Suffolk: ground plan and

ruins (from a drawing made in 1623}

(VCH Suffolk I (1911), 288-89).... vrr 160
Fig 98 Walton Castle, Suffolk: ruins (from a

drawing made in 1'.I'ﬂ|}::| {PE'H Sqﬂi:ﬂ: 1

(1911}, 2B8-89]... e 1600

Fig 99 Distribution of salt--making sites in Essex

and morth Kenb....ooooicceiiiscccenen 161
Fig 100 Distribution of Roman sives and finds in
the intertidal zone of Essex and north

Fig 101 The late Boman fort at Bradwell-on-5ea,

Fig 102 Early Roman circular structures in the

intertidal zone at Tilbury, Essex............... 163
Fig 103 Distribution of pottery production sites

in England’s intertidal zone......ccocccoennn 164
Fig 104 The Roman forr ar Reculver, Kent,

showing extent of shoreline retrean since

Fig 105 The distribution of Bronze Age and Iron
Age sites and finds in the intertidal zone
of the Solent (Hampshire and the Isle of

Fig 106 Woorton Quarr, Isle of Wight: wooden
structures of early Bronee Age (B 49,
B 66) and of late Bronze Age date
2 - 1 PP [ . - . |
Fig 107 The distribution of late Iron Age and
Foman sale-making sites in the Solent
(Wesr Sussex, Hampshire, and the Isle of

T 3 TR

Fig 108 Late Iron Age and early Roman salt-
making site at Chidham, West Sussex,

169

170

Fig 104 Late Iron Age and carly Roman sale-
making sive at l‘."hl.-n:]hm:l:;J West Sussex,
Sire B: dewailed plan. ... [ ) i |
Fig 110 Distnbution of Roman sites and finds in
the intertidal zone of the Solent
(Hampshire and the Isle of Wight)...........171
Fig 111 Gurnard Bay, Isle of Wight: plan of a
Roman building (FBAA 22 (1866), pl 21)..171



Fig 112 Crab's Ledge, Tresco, Isles of Scilly:
example of a prehistoric boulder wall

(0 Cornwall Archacological Unit)...........173
Fig 113 Par Beach, St Marvn's, Isles of Scilly:

possible srone row (O Cornwall

Archacological Unit).....cccovccveneenn 174

Fig 114 Porth Cresaa, 5t Mary’s, Isles of Scilly:
remaing of a mid to late Bronze Age hut
circle exposed in the cliff face (D Cormwall
Archasological Unit)......ccoociiniinnnnn 175

Fig 115 MNomour, Eastern Isles, Isles of Scilly:
remains of the excavated prehistoric settle-
ment and Romano-Britush shrine on
Mornour (£ Cornwall Archasological

Fig 116 Nornour, Eastern Isles, Isles of Scilly........176

Fig 117 Momour, Isles of Sally: plan of
prehistoric and Roman sErectures.. ... 176

Fig 118 Scarborough, Morth Yorks: the fourth=
century AD Roman signal station

(copyright English Heritage'Skyscan).......

Fig 119 Tymemouth Priory, Tyne and Wear........... 182

178

Fig 120 Dymchurch, Kent: Martello tower

(copyright English Herage/Skyscan)....... 189

List of tables

Table 1 Lonag- to short-term controls on
sea-level....... PP, ..

Table 2 Environmental sediment marrix index......45

Table 3 Summary of iMpAct PrOCESSES....oveee e .. 0

Table 4 Archacological :J:Imp-unl.-nt d:l:.a.;' and
preservation matrix.. R £

Tabkle 5§ Mechanisms of human-induced erosion
in coastal zones (after Gouwdie 1993)....... 184

13

Fig 121 Hastings, East Sussex: engineering
solutions to coastal erosion
(Photo Jonathan Adams)................. 190

Fig 122 Hurst Castle, Hampshm: {mp}rnght
English Heritage)...

Fig 123 The Solent, Hampshire: archaeological
artefacts recovered during fishing from
the buried land surface off the coast of
south-west Hampshire
(Phovo Gary Momber).....cooooiin

v 1

wa 18T

Fig 124 Dover, Kent: excavation of a Bromee Age
boat (copyright English Heritage)............198
Fig 125 Woorton Haven, Isle of Wight: prehistoric
remains exposed in the intertidal zone
[copyright Iske of Wight Council}.............202
Fig 126 Whitewall Creek, Kent: umbers from
post=medieval hulks
(Photo Jonathan Adams).....oocemmemmmmmmmm.
Fig 127 Tollesbury Wick Marsh, Essex:
a) Earthwork survey of coastal site of
unknown date and function (RCHME
1995, fig 6); b) Interpretation of (a)
(RCHME 1995, fig 8)..ccccornnnammmminrisnnnas

205

215

Fig 128 Prionities for survey in the coastal and
intertidal zone, Huh-:sl ]:lnml.‘:.' mndicated
by three asterisks... . .

Table & Regular participant numbers in sports

activities i Great Britain (Heritage

Coast Forum/Sports Council 1993).....___ 188
Table 7 Responsibilities of central government

L e PP PSP I
Table 8 Strategies for survey: a schematic

APPrOAch. ..o ...



Preface

In order to address the issues of characterising the
archaeological resource in the intertdal zone, and the
development of appropriate management strategics for
it in the convext of sea-level change, English Heritage
and the Royal Commission on the Historical
Monuments of England commissioned the Universities
of Reading and Southampron to prepare a feport. The
project was initated in 1993, The investigation of the
archacological resource in the intertidal 2one (Chaprers
3-7) was the responsibility of Professor Michael
Fulford at the Department of Archacology of the
University of Beading with the assistance from the
inception of the project of Jane Tyson and, lamerly,
Jenny Srevens. The study of sea-level change (Chaprer
2} has been under the direction of Dir Antony Long,
then at the Department of Geography of the University
of Southampton and now at the Department of
Geography of the University of Durham, and Professor
Timothy Champion at the Department of Archacology
of the University of Southampton has been responsible
for the preparation of reports on the nature of the
threat towards the archaeology in the intertidal and
coastal zone and the development of appropriate man-
agement strategies (Chapter 8). The final chapter sum-
mansing the potential of the archacological resource
and the priorites for management and survey has been
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written by the principal mvestigators. The authorship
af the individual chaprers has been acknowledged at
their stary, bur it is inevitable in the compilaton of such
a collaboeavive work thar some paris may originally
hawve been written by another contribunor.

The scope of the present survey encompasses a
study of sea-level change (Chaprer 2), the development
af a theoretical model for understanding archacology in
the intertidal and coastal zones (Chaprer 3), a review of
the environmental potential of the intertidal and coastal
#ones (Chapter 4), an assessment of the contribution of
survey in the intertidal and coastal zones (Chaprer 5),
an assessment of the archaeological record in the inter-
tidal zome, which includes a regional review of the pro-
lific prehistoric and Roman evidence (Chapters 6-7),
and a review of the threats towards the archasology in
the intertidal and coastal zones and proposals for the
management of the resource (Chapter 8). The report
concludes with an assessment of the potential and pri-
oritics with regard both to the further investigation of
the archacological resource and to the further develop-
mient of management strategics (Chapeer 9). The prin-
cipal conclusions and recommendations of the report
st out below represemt a formal statement from
English Heritage (EH}) and the Royal Commission on
the Historical Monuments of England (RCHME).
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Policy statement

Summary

England’s coastal zone contains an impartant legacy of
historic assers which includes a complex array of fragile
and irreplaceable archacological remains. In order to
improve the management of these remains and to iden-
ufy priorities for fumre survey initanves, English
Hertage and the Foyal Commission on the Historical
Monuments of England (RCHME) commissioned a
desk-based nationwide assessment of coastal archaeolo-
gy from the Universities of Reading and Souwthampton.
Although the survey had regard to the general signifi-
cance of the subndal archacological resource, it was pni-
marily concerned with archacological remains situated
above low water mark, particularly with those in the
intertidal zone, and it did not attempt 3 detaled exam-
ination of the character of manne archacology or its spe-
cific management requirements. The full results of the
survey are published in this volume.

Introduction

The coast of England, comprising in-shore waters, the
intertidal zone, the sea shore, river estuaries, and a rib-
bon of land subpect to climatic and other oceanic influ-
ences, contains a rich and diverse archacological her-
itage which is vital for the understanding of Britain's
emergence as an island, her developing relasonship
with the sea, and those maritime influences which have
contributed to the forging of ouwr identity oz a major
mercantile, industrial, and imperial nation,

The severing of our land link with the contiment
began about 10,500 vears ago as sea-levels rose by more
than 130 metres to flosd the Morth Sea basin in the
wake of the retreating e sheets of the last glaciation,
What we can hope to learn of this critically important
process, its related emvironmental change, and the early
prehistoric communities which bived through this tran-
sitional period, depends on the surviving archaeological
record preserved in association with contemporary land
surfaces. As these land surfaces have been largely
destroyed by agricultural and other erosive processes on
lamd, particularly im sowthern and eastern England, and
are siill comparanvely inaccessible at sca, opportunities
to record this slender source of evidence are mostly con-
fined to the estuaries of ouwr major rvers like the
Humber, the Severn, the Solent, and the Thames.

In later vimes, with encirclement of owr island com-
plete, it was coastal communities which artculated our
relationships with our neighbours: ports and harbours
have provided the prncpal foc for the movement of
people, goods, and sdess between England and the
wider world and defensive installations from the prehis-
toric period to the present indicate the changing char-
acter of diplomatic relations with Europe. Our seaboard
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now preserves the complex evidence for this kaleido-
scopic pattern of contacts and influences. Recorded evi-
dence includes prehistoric features such as trackways,
houses, and fishtraps, frequently in a better state of
preservation  than  their terresirial  counterparts;
drowned villages and towns; industrial and extractive
sites such as quarries and salterns; shipwrecks and lost
cargoes; shipyards, ropeworks, and breakers; harbour
installations, wharves, warchouses, and navigation aids;
historic sea defences and land reclamation works; and
an elaborate defence hentage of emplacements, forts,
and batternes.

In contrast to defensne installations, whose wvery
massiveness has often ensured sufficient survival of sue-
cessive remodellings to provide a good record of chang-
ing priorities in architecture and technology through
ume, the continuing evelution of the slighter remains
which comprise ordinary coastal settlements, harbours,
and ports has often resulted in earlier evidence being
swept away or concealed within the archaeological
buillding record or as part of the buried archaeological
resource. In our major ¢ty ports hke Bristol, Hull,
Londoen or Southampton, and in the many small towns
and villages which oypify England’s coastline, it i in this
archasological record that evidence may be found o
characterise the distinctive way that coastal communi-
ties have exploited the opportunities and resources pro-
vided by the sea. Our major coastal cities specialize in
large-scale trade and passenger traffic, in heavy indusery
dependent on sea communications, in naval and
defence affairs, and in the construction of ships, boars,
and ol and gas nigs, while our smaller harbours often
support fishing fleets and shellfisheries, leisure and
tourtem, and the extraction of accessible minerals such
s ballast or coal.

Although their intimate involvement with the sea
and its resources has allowed such communities to
flowrsh, it has alvo often threatened their surival and
they have frequently had to develop strategies to cope
with the forces of the sea: the effects of erosion, storm,
fleod, and continuing rise in sea-level have led, from the
Roman peried onwards, to the building of protective
works as sea defences.

Equally, pressures to take more productive land as
population and its demands increased have led to delib-
erate efforts to embank and drain low-lving areas for
farming. The success and failure of all these activities
have left some imprint in the archacological record and,
im soane places, it s still these historic works which serve
L0 PROTECT OUT COASLS,

Mot only is archasology our principal means of
examining the early history of commumtes hving
arourd our shores, it also provides ws with the best
means for gaining insight into recent sea-level mowve-
ment, coastal changes, and their causes. The material



remains which have been reported from the invernidal
zone around England are, in many cases, direct ewvi-
dence of the failure 1o withstand the effect of storm and
the erpsional force of the sea, se1 against an underlying
trend of continuwed rising sea-level. Although we may
have developed a clearer understanding of the major
developments in sea-level since the last glaciation, the
differential effect on coastal erosion of sea-level rise as
apposed to the development of stormier and thus moee
erosive conditions is poorly understond on the shorer
timescale. Equally, the extent vo which fluctuations in
sea-level over a shorter and mofe fecenl UMeSPAn can
be identified may help us o understand the causes of
change. The study of the archaeological record in the
intertidal zone provides an opportunity for a greater res-
olution and understanding of these processes over the
last oo millennia.

Since the antiquarian William Borlases observations
about the Isles of Scilly and Cornwall in the mid-eigh-
teenth century, the number of records relating o
archaeological discoveries around the shores of England
has continued to imcrease. In the nineteenth century,
interest developed around the evidence for submerged
forests and peats which were discovered as the leisured
classes took their holidays at the seaside, the geology of
the British Isles was mapped, and new dock and wharf
installations were built to develop the major ports. The
obvious context for archacological discoveries was the
beach, or the intertidal zone m general, where the ero-
sive action of the sea had revealed whar otherwise might
lie buried mland. Discoveries were individually report-
ed to museums or local archacological or natural histo-
ry societies, and some were researched or published in
detail, Prior to the 19805, therefore, the magonty of
kniowm sites and finds in the intertidal zone had result-
ed from chance discoveries, and planned investgations
and research were very much the exception. Since then,
a variety of systematic surveys camied ouwt on a local
scale and sometimes involving small-scale excavation
have been carried out, often as an ad hoc response to a
perceived threat, Examples include work in the Isles of
Scilly, on both the Welsh and English shores of the river
Severn, in the Humber and Blackwater estuaries, and
on both shores of the Solent. Altheugh the majority of
these projects await definitive publication, they have
already served to underline the extremely high potential
of the archacology of the coastal zone.

The survey

These archacological remains are a finite and non-
renewable resource which 15 frequently highly fragile
and vulnerable to the wide variety of industrial, com-
mercial, and recreatonal activities which take place a
the coast, including mineral extraction, odl and gas pro-
duction, fishing, navigational dredging, port and har-
bour works, marina construction, etc. In addition,
because the coast is subject to powerful natural forces,
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archacological remains may be adversely affecred by the
processes of sea-level change and erosion or by the mea-
sures taken to defend the coastline, The Government's
stated stravegic aim % to promote the sustainable use of
the coast and as part of thar appeoach it has recognised,
in Manning policy guidance move 200 coastal planning,
the need to protect and enhance the buile and archaco-
logical coastal heritage.

Given the complesiny of interesrs which meer ar the
coast and the ension that may exist berween the needs
of economic development and conservation, the
Government has identified a need for an integrated
approach o coastal zone management and planning
which seeks to reconecile conflicts of interest where they
arise. Inm order 1o promove this approach, it intends w0
provide guidance on best practice in the preparation of
coastal management plans.

As a contribution o this and other ininatives aimed
at improving the management of the coast, and in order
o raise awarcness of the importance of the coastal
archaeological resource, English Heritage and the
RCHME commissioned a nattionwide desk-based study
of coastal archaeological issues. The study was under-
taken by the Universities of Reading and Souwthampion
with additional work carried out by the Aerial Survey
Secuion of the RCHME.

It i= clear that a fundamental requirement in achicy-
ing the effective management of coastal archacological
remains is access to reliable data on the character of the
archasological resource. This was recognised by English
Heritage in Exploring ouer parse: strategies for the archaealo-
ey of Englond (English Heritage 1991) and by the
RCHME in Recording England’s past (RCHME 1993),
where it was recommended that the enhancement of the
intertidal record should be undertaken. The study
therefore also sought to identify clear priorities for
future survey programmes by both organisatons and by
others.

The aims of the study were as follows;

+ to review and consolidate recorded archacological
informartion from coastal areas and to seek to charac-
werise the nature of the resource

* to assess the namure and severity of threas o coastal
archaeological remaing

= o synthesase available evidence for historic sea-level
change and assess imphcations for future change

* to examine the management frameworks for the coast
and management iniviatives established by other
authorities and agencies

= o recommend future survey and data collection pri-
orities based on an assessment of the importance and
vulnerability of coastal archacological remains



* po make recommendations on ways w integrate her-
itage interests effectively imto coastal zone manage-
ment plans

* o review survey methodologies adopted in the inter-
tidal zone including the application of aerial photogra-
phy

The scope of the archaeological remains included in the
survey was pnmarily confined 1o these which have been
reported as eroding from the present coastline and those
in the intertidal zone proper. The built heritage, includ-
ing post-medieval and modern forufications and indus-
trial remains, was generally excluded from the scope of
the survey as this is currently the subject of other survey
indriatives and work by the English Heritage Monumens
Provection Programmee. In addition, althowgh the survey
had regard 1o the broad implications presented by
archacological remains in the immediae subtdal zone,
it did nor atempe a comprehensive survey of marine
remains and it is recognised that more detailed consid-
cration will need w be given 1o the specific survey,
recording, and management needs of this resource in
future, following the completion by the RCHME of the
basic national record of maritime archaeology.

Fallowing completion of the survey, it is possible for
English Heritage and the RCHME 1o set our five key
principles which can be applied o the management of
the coastal archacological resource and o entify a
number of general and more detailed recommendations
on survey, recording and rescarch, and on management
of the resource.

Key management principles

* The coastal zone of England includes a finite, irre-
placeable, and, in many cases, highly fragile archaco-
logical resource which by virmue of its value, variery,
and vulnerability justifics a presumpnon in favour of
the physical preservation o siw of the most mportant
sites, builldings, and remains,

= Although archaeological remaing situated within inter-
tidal and subtidal areas may be less visible and acees-
sible than remainsg on dry land, this does not affecr
their relative importance and they should be managed
in accordance with the principles which apply 1o 1er-
restrial archacological remains,

= As historic landscapes can extend seamlessly from dry
land, throwgh the mtertidal =one, and into subtidal
areas, effective management of the coastal archasolog-
ical resource cannot be achieved without due consid-
eration of maring as well as terrestnal archacological
TEMAInS,
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= Comprehensive and sustainable management of the
coastal archasological resource will be best achieved
through effective integration of archaeological inter-
ests within wider Coastal Zone Management initia-
trves,

= Where economic development in the coastal zone 15
likely to impact on mmportant archasological remains,
decisions should be taken with regard to the best avail-
phle information and the precautionary approach
should be adopred wherever possible.

General recommendations

In order that they may provide mtegrated advice to gov-
ernment on the intertidal and subtidal resource, the
statwtory remits of English Heritage and the RCHME
should be harmonised by extending the remit of English
Heritage 10 cover the territorial sea adjacent o England.

Althvough it remains government policy not to extend
the Town and Country Planning system 1o the termon-
al sea, the principles set out in Planning policy guidance
mate 16, Archacology and plasnring, should be applied 1o
the teeatment of subtidal archacological remains n
onder to secure best practice,

Appropriate  consultation procedures should be
established for sectoral consents likely 1o affect archaeo-
lagical remains,

As the archacological resource extends bevond the
territorial sea, due consideratron should be given to the
need for consultation on the archacological impacts of
consents and licemces issued fior works 1o be undertaken
outside territorial waters.

Srraregic advice on the recording and management
of the coastal archacological resource will be offiered by
English Heritage and the RCHME 1o coastal manage-
ment agencies both directly and theough the Coastal
Forum.

Since only the MNational Monuments Record of the
RCHME and a small number of local authosity Sites
and Monumenis Records can at present provide inte-
grated data on archaeological remains in the coastal and
subtidal zones, the ability of coastal SMEs to acquire
and gather new information locally and to offer expert
advice based on reliable records should be enhanced.

More detailed consideration should be gven to the
specific survey, recording, and management needs of the
subtidal archacological resource.

The record of coastal archacology held nationally
and lecally should continue to be actively developed and
enhanced in order w permit cffective management of
the resource and w facilitate understanding of England's
development as a maritime aation. English Hertage and
the RCHME wall continue to coordinate their efforts to
promote this development in line with the following
detailed recommendations.



Detailed recommendations on
survey, recording, and research

Developing the record of coastal
archaeology

The record of coastal archacology held a1 narional and
local levels should continue 1w be developed through
consolidavon of existing information and through new
survey amnd recording projects.

The breadth of the existing record of coastal archae-
ology should be increased o include information on a
greaver range of remains of all periods and, where appro-
priate, the depth of the existing record should be selec-
tively improved throwgh more detailed thematic or peri-
od-based study of certain rvpes of monument and class-
s of maverial. It is parvcularly importang thar, in
enhancing existung records or creating new records, care-
ful attention is paid o the environmental, geelogical, and
topographical context in which archacological material
DOCUTS.

As a result of our desk-based nasonal survey of
England's coastal archaeolegy, a number of broad
themes for research and record enhancement have been
identified. Generally these apply to all periods, although
a particular weakness in the existing record of medieval
and post-medieval remains has been identified. The
themes are as follows:

+ palazo-environments and the creation of the coastal
landscape (including the distribution and condition of
submerged land surfaces; cultural and environmental
evidence present m the remains of submerged forests
and peats and their relavonship with contemporary
constlines; sen=level change, shoreline evolution, and
their chronology)

» hastoric management of the coastal landscape (inclad-
img coastal and flood defences and the management of
alhuvial wetlands at the coast)

« coastal sertlement (particularly the relationship
berween such scolements amd their comemporary
coastlines, the implications of coastline changes on set-
tlement patterns, and the origins of modern coastal
settlements)

+ coastal trade, transport and communication (ncluding
the development and character of smaller ports and
harbours, distribution and condition of hulked vessels
in the mtertidal zone)

+ cogstal indusiry (the development of and surviving evi-
dence for coastally simuated industries such as ship-
building, quarrying, and mining)

+ exploitation of marine resources (the development and
surviving evidence for this exploitation including pre-
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historic middens, salt workings, and fishing) and the
relevance o thar exploitation of changes in coastal veg-
ctation and sedimentary environments

« major port and harbour installavions and modern
military remains (although largely beyond the scope
of the survey, these topics require careful arention)

* dendrochronology (establishment of tree-ring refer-
ence sequences for daving timbers at the coast and
inland, development of chronmologics for species
other than oak)

In addition to these broad themaric headings, certain
areas of particularly high archaeological porential have
been identified in the survey. These include the major
catuaries such as the Severn, the Thames, particularly
the north Eent coast, and the Solent, and coastal wer-
land areas with complex histories of sea and flood
defence such as the Wash, the Humber Basin, and
Romney Marsh. However, given the limited amount
of detailed survey thar has occurred in the intertidal
zone, few arcas should be exempr from consideration
for future programmes of survey and data collection
and there is a need to balance studies in the major
estuaries with investigations of other distiner coaseal
regions and environments,

Within areas of identified potential, survey priori-
ties will be determined through a consideration of the
level of threat to important archacological remains
and the need to contribute adequate archaeological
data to wider coastal zone management initiatives
such as Coastal Zone Management Plans, River
Catchment Management Mans, Estuary Management
Plans, Shoreline Management Flans, and Coastal
Planning Strategies, in partnership with other agen-
cies.

The impact of sea-level and
coastline change

PPG 20 encourages local authorities to gather data
which illustrate the nature, scale, and pace of coastal
change within a coastal zone which extends both land-
ward and seaward. Steps should be taken to cnsure
that the evidence offered by archaeological remains
should be fully assimilated into predictive soudies of
coastal change. Palacogeographic maps depictng
changes in shoreline position are central to an under-
standing of archacology at the coast. Closer collabora-
tion between archacologists and sea-level rescarchers
should be promored in order 1o obrain such data,

In addition, monivoring of the rates of coastal ero-
sion in areas of recognised archaeological potential
should be undertaken and research should be directed
towards the analysis of the impact of sea-level change
and coastal erosion on the inegrity of archacological
deposits, in both low and high energy environments,



with the aim of identifying options for mivigaton and
n 51w conservation. Research should also address the
behaviour of archacological material once released
from its matrix in the coastal zone in order that the
context of isolated finds: from this enviconment can be
bemer understood.

Survey methodology

The rapid and cost-effecuve development of the
coastal archacological record should entail careful
consideration of appropriate survey and data-
collection methodologies. Anention should also be
given o the effectiveness with which national and local
bodies can respond o pew exposures of Important
archaecological remains a1 the coast.

The wse of targeted reconnaissance flights in areas
of high archaeological potential, such as esuaries, has
been shown o be an extremely successful and cost-
effective means of discovering and recording new
archacological sites. As the intertidal zone can be inae-
cessible for ground-based survey, acrial survey should
be continued on a regular basis.

Working from photography taken largely for non-
archaeological purposes from the 19405 1o the present
day, the RCHME"s MNational Mapping Programme has
proved the most effective means of recording large
sives such as fish weirs, oyster pits, and early coastal
defences. Its comprehensive approach o examining
the photography, looking at archacological sites in ter-
restrial, imtertidal, and subndal emdronments o oan
integrated manner, makes it the obvious choice for the
continued systematic mapping of the coastal zone
fromm aerial phowographic evidence,

Detailed recommendations on
managing the resource

The following recommendations are intended o lead
o improved management of the coastal archacological
resource. For ease of reference, they are armanged
under a series of sectoral headings,

Coastal defence

The desirability of preserving impoertant archacologi-
cal remains 15 8 material consideration im the
preparation of Shoreline Management Plans and early
consultatien of County Archaeological Officers or
their equivalents should be undertaken during the
preparation of these strategic plans. This consultation
should include the development of plans for winning
minerals for “soft’ coastal engineering works which
may threaten the submerged archaeological resource.,
In addition, MAFF environmental guidance on flood
and coastal defence should be followed when capital
works and major maintenance programmes are being
planned, with appropriate consultation on and, where

appropriate, derailed assessment of the impact of spe-
cific works on archacological remains,

The Environment Agency and Coast Protection
Authorities should also undertake carly consultation
with County Archacological Officers or their equiva-
lent regarding strategic plans for new works and exten-
sive improvement and maintenance works,

Further consideration should be given 1o the
archacological implications of managed set-back and
to the full integration of archacological information on
historic sea-level and coastline change within stravegic
plans.

Coastal zone management

English Heritage and the RCHME will provide advice
of ¢oastal archasology through the Coastal Forum,
and offer guidance on the inclusion of archaeology in
coastal management plans, and will continue 1o sup-
port the inclusion of archaeological interesis In
Codastal Zone Management information products, for
example the Joint Mamsre Conservation Committee
Coastal Directories and United Kingdom Digital
Marine Atlas, Local Authorities may also wish 1o give
consideration to the extended use of by-laws to abrain
the provection of archaeological remains, as part of the
wider considerarion of the use of by-laws o meet envi-
ronmentil objectives,

Support and advice will continue o be offered 1o
the Coumtryside Commission for its Heritage Coast
initatives and to efforts to secure best management of
coastal archaeological remains through Countryside
Srvewardship Agreements,

Ar a local level, County Archaeological Officers or
their equivalent should be included within the mem-
bership of regional coastal forums,

Nature conservation

English Heritage and the RCHME will continue to
work closely with English Mature across the spectrum
of its coastal interests and will offer support in its pur-
suit of integraved coastal and marine conscrvation and
advice on the production of coastal management plans
which benefit ecological and archacological resources.

Development control and environmental
assessment

Coastal archacological interests should be adeguately
reflected in structure and local plans, and consistently
and comprehensively included in Environmental
Assessment procedures for coastal and marine devel-
opments (including harbour works, mineral extrac-
tion, ol and gas related projects, capital dredging pro-
jects, cable projects, and waste water treatment and
disposal) and other activities requiring sectoral
COnsent.



Where appropriate, local authorities should consider
using exisring statutory inserurments such as the Coasgal
Protecrion Act 1949 wo extend their control over works
in the intertidal and near-shore areas, particularly in
estuaries and harbour areas, as a means of securing the
protection of important archacological remains,

Harbours

Many of England™ major pors and historic harbowrs
have been in use for many centurics and consequently
have a high archacological potential which needs 1o be
considered when harbour works are being carried out.
Where appropriate English Heritage and the RCHME
will seek w alert relevant authorities 1o the archaeologi-
cal potential of harbours (including fishery harbours,
marinas, and dockyvard ports) and wall offer advice on
the preparation of Harbour Management Plans, We will
seck 1o ensure that archaecological interests are ade-
quately recognised in the consultation of local authori-
ties carried out by the Department of Transport prior o
the approval of harbour revision and empowerment
orders and enactments empowering harbour authorites
to license and carry out works, and by MAFE prior to
the approval of orders for improvement and mainte-
nance of fishery harbours and grants for the improve-
ment of harbour infrastructure.

Minerals

Pending the outcome of the review of marine
minerals hcensing procedures, adequate consultation
procedures for archacological interests during the
granting or renewal of licences should be promoted
and, where appropriate, local authonties should con-
sider the use of their powers under Section 18 of the
Coastal Protection Act 1949 to prohibit or licence
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extraction of aggregate from the foreshore and seabed
in order w secure the preservation of important
archacolegical remains,

il and gas

Appropriate consuluation procedures should be estab-
lished prior o the approval of consent for develop-
ment, production, and pipeline works and controlled
pipeline authorisations which may affect important
archacological remains. Where appropriate, provisions
relating o archaeology should be included in condi-
vons and restrictions applied w furure rounds of
licensing.

Proprietary interests

English Heritage and the RCHME will encourage,
support, and advise upon best practice in the manag-
ing of archaeological remains by the principal coastal
landowners including the Crown Estate, the Duchy of
Cornwall, the Nationmal Trust, and the Ministry of
Drefence.

Tourism, access, education, and
recreation

English Heritage and the RCHME, in collaboration
with tourist authorities, the Countryside Commission,
and local authontes, will seck to promote public
emoyment of the coastal hentage and awareness of the
need for its conservation by contributing towards the
provision of improved interpretation  facilities,
Appropriate levels of public access must be based on
the sensitivity of archacological remains and English
Heritage will offer advice and presentation grants
where appropnate.



1 The coastal zone

by T Champion and D) O'Regan

England's coastal zone provides a rich resource of
archacological and hisworical evidence for our pase, but
some basic problems have o be addressed before tha
resource can be properly assessed, Bven the very idea of
the coast can be a problematic one, and this introduc-
tion discustes some of these preliminary theoretical
problems.

1.1 Defining the coast

The coast 15 the hne where land and water meet, Where
the coast 15 hard-rock clifl, the line may be ensy 1o define
and comparatively stable; elsewhere the line may vary
with the daily and annual cvcle of tdes, the longer-term
processes of erosion and accretion, and changes in land
and sea-levels. The simple concept of the coast, there-
fore, gives rise po many different defininions, and for
many purposes the idea of a coastal rone i more appro-
priate {Gubbay 1991). The coast or the coastal zone
may be described in rerms of physical, biological, and
culmural eriteria, which seldom comcide exactly (Carter
1938}, Defimtions are therefore highly varable, and
related 1o the purpose behind the definition: some are
academic, and appropriate to the nature of the
phenomena or processes being studied; some are juris-
dictional, being formulated to set limits to the exercise
of statutory powers; and others are managerial, and
determined by the pragmatie naare of the problem 1o
be solved.

In English common law there 5 no specific legal
recognition of a coastal zone (Pickering 1993), Other
concepts apply, in particular a threefold cessaficaton of
terra firma, foreshore, and sea-bed, The foreshore lies
between high-water mark and low-water mark, defined
as the lines of mean ordinary high and low tides; ferra
Sirma (dry land) lies above high-water mark and the sea-
baed below low-water mark,

Jurisdictional definitions are necessary 1o demarncane
the limits of authority for many different purposes, and
are to some extent determined by the natwre of the
power and responsibality concerned, For example, mean
low=water mark is the normal seaward limit of the pow-
ers of planming authorities; the Environment Agency has
responsibility for water quality in controlled waters, that
is to a distance of 3 nautical miles from mean low-water
miark, though its powers in respect of salmon and migra-
tory trout cxtend to & nautical miles.

Managerial definitions of the coast tend o siress the
spatial scale of the managerial problem and the factors
affecting it. Many of these definitons were usefully col-
lected by the House of Commons Environment
Committee  (1992b). Thus, the Countryside
Commission emphasises that the limits of the coastal

zone are determined by the geographical extent of the
relevant natural processes and human activities, and that
coastal zone management should extend as far inland
and seaward as is required by the management objec-
tives. A more complex; three-tiered approach to defin-
ing the coastal zone for management purposes has been
proposed by Rendel Geotechnics (Department of the
Environment 1993), This comprises:

* 3 broad coastal activity zone, or Inferactive zone,
where human activities are influenced by or can
influence the guality of the whaole coastal zone. This
zone may extend as far inland or seaward as neces-
sary to contrel activities which may have an impact
on the coast.

= a parrow coastal process zone, the dynamic zone
{within the interactive zone), which is directly affect-
ed by offshore and nearshore natural processes (eg
STOFM SUrges, erosion, deposition, Noeding, and
landslides)

= a narpow hazard zone defined as the landward area
potentially susceptible to damage from coastal

Processes

For the purposes of the management of the archacolog-
ical resource, any definition of the coast or coastal xone
must be linked o the management task in hand, and
specifically to the spatial extent of the resource itself and
of the processes which may affect it now or in the future,
This also means that a tiered approach to the definition
of the coastal zone may be appropriate, Even if attention
is confined to the copstline that has evolved since the last
Ice Age, the mobile nature of the coast means that the
evidence of human activity can be distributed over a
wide zone. Many areas that were previously near high-
water mark are now much further inland, whereas oth-
ers are to be found in the contemporary foreshore or
submerged. These form a contineous z2one of archaeo-
logrical interest and should be managed as such.

We can therefore offer an archacological definition of
the coastal zone as a dynamic natural and human system
which extends seawards and landward of the coastline,
the limits of which are determined by the geographical
extent of the natral processes and human activites of
the present, and the natural processes and human sctiv-
ities thar have raken place in the past. Within this zone
it is possible o define a narrower zone in which natural
processes and human activities are playing an active role
in the modification of the archacological resource and
where more positive Mmanagement measures may there-
fore be required.
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It must, hiwever, be recogmised that this managenal
definition 15 unbkely to coancide with the jurisdictional
definitions relevant v the powers exercised by many of
the local and national agemcies which have a direct
interest in the coastal zone.

1.2 Measuring the coast

It is nororiously difficult vo measure such an infinitely
complex and ever-changing line as that of the coast.
The different rechniques of estimatng its length, and
the different purposes for which such a figure s need-
ed, can produce startlingly different results. The
Countryside Commuission (1968) measured the coast of
England and Wales from 1:63,360 maps, mcluding
inlets only where they were considered ‘arms of the
sea’, and the result for England was a length of
3229%km, The Junt Nature Conservation Committes
Coastwatch Project {quoted by DOE 1992a; Annex 1)
included estuaries, mlets, and rivers to the ndal lomae
and their figure was 8520km, It i cleary advisable to
use extreme caution when comparing measurements
denved from different sources,

1.3 Classifving the coast

England's coastline is enormously varied, and many dif-
ferent systems have been devised to classify at. Coastal
variability may be due 1o physical morphology, sedi-
FEALACY Pegime, CXposure Lo Wale energy, Current
ecvolutionary trends, human activities on land or sea, or
many other varables. Classificatory schemes, some-
tirmes of great complexiry, have been devised using one
of mofe of these variables as the basis for division.
Though the archacological importance of the coastal
#ofie has seldom been a factor in such schemes, some of
them are useful for archacological concerns. The use-
fulness of a classification is dependent on the contest
for which it was devised, and some of the more geolog-
ical or geomorphological schemes are not well suited o
the problems of  archacological FEEOUTCE
MANIEEMEnL.

One scheme, devised particulardy for the purpose of
copstal defence, classifies coasts according to their type,
exposure 1o wave energy, and the nature of sediment
involved, Three basic opes of  coast  are
recognised:

= open coasts: high energy environments, charac-
terised by rocky plaforms on the lower shore and
rocky cliffs on the upper shore

= bays: medium energy environments, chamcterised by
shingle and sand beaches on the lower shore and
shingle ridges and sand dunes on the upper shore

= ggruaries: low energy environments, with mudflams
backed by saltmarshes

These types are in turn classified by the nature of the
dominant processes at work, with sediment transport
and deposition on the lower shore, and erosion and
flooding on the upper shore, Though this scheme is
potentially useful for archacological concerns, it is not
based directly on archacological evidence or concerned
primarily with the processes that are most likely to
affect the resource.,

Another scheme starts from the nature of the cur-
rent evolutionary processes, and divides coasts into
three broad types, which have a clearer relevance to
archacological concerns:

= groding coasts; where processes are leading 1o
shoreling retreat

= stable coasts: where there 5 no significant change at
present

= pggrading coasts; where there is net accumulation of
material, and the coastling is advancing

The European Commission's CORINE (CoORdinated
INformation on the Environment) Coastal Erosion
Project (Quelennec 1990) has adopted a more complex
scheme. This uses three variables to classify segments
of the coast: morpho-sedimentological characteristics,
evolutionary trend, and presence or absence of coastal
defence. The first eriterion divides coasts ino rocky
coasts, beaches, muddy coases, arvificial shorelines
such as ports, embankments and defences, and Reri-
trous coasts such as the line drawn for administrative
FEALONS ACT044 estuaries; some of these groups are then
subdivided. The second criterion includes siable,
eroding, and aggrading coases.

More complex schemes such as this are of more
relevance o archacology, in parvicular because they
are concerned with the nature of the processes that
affect the archaeological resource and their impact on
the coastal zone. They are, however, almost exclusive-
Iy concerned with namral processes, whereas the
archacological evidence is the product of cultural fac-
tors and 15 threatened by human as well as natural
processes, On the other hand, classificatory schemes
concerned with human activities, such as those for
larwd use or sea use, have linle direct relevance for
coastal archasology,

Perhaps the most useful approach in the conpext of
archacological management i5 a scheme explicitly
aimed at archaeological concerns, though drawing on
the relevant features of the classifications described
above, Such a scheme would recognise two 1ypes of
are;

# areas of varying archacological potential, based on
the nature of coastal morphology, past human
acrivity, and the past and present coastal processes
that have produced the current state of preservation
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= areas of varyving survival potential, based on con-
emporary or predictable factors such as land form,
exposure, coastal processes, and human activity

Some schemes of this sory have aleeady been devised in
various forms. Dorser County Council (1994) has
recognised special areas of archacalogical sensitivity or
potential along their coast. The survey of the coastal
archacology of Morthumberland classified the coast
into arcas of high, medium, and low archacological
potential, and high, medium or low levels of risk from
erosion, whether natwral or humanly induced
(Morthumberland County Council 1994). In this way,
sensitive areas can be recognised, the most critical
being those thar score highly on both scales, and this
can serve a5 a basis for the formulaton of priorities for
management decisions and resource allocation.

An alternavive method of applyving such a scheme
would be through the use of computerised
Greographical Informarion Systems technology, such as
the Shoreline Management Svstem developed by the
Anglian Region of the former WNational Rivers
Authority (mow part of the Emvironment Agency)

{(Legger and Jones nd; MEA and Halerow 19917,

Such an approach o classification also needs o be
linked to a scale of analysis appropriate to the specif-
ic demands of archaeology. The size of archaeological
sives and the small scale of the microenvironmental
processes affecting them demand a scale of analvsis
which is much finer than that adopted for seme geo-
graphical purposes. A suitable scale of analysis is
offered by the concept of littoral cells, or coastal cells
as they are more commonly known (see Motyka and
Brampron 1993), Eleven cells have been defined
along the coast of England and Whales, each divided
into subcells in which sediment transport moves in
one direction and iz of comparatively small volume,
The scale of these subcells is appropriate to the van-
ability and distribution of archacological remains,
and to the physical processes that affect them, Such a
scale of analysis thus offers a suitable approach to the
study of the coastal zone, as defined above, and par-
ticularly to the narrower imtertidal zone where the
interplay of natural processes and human activities
demands the consideration of positive management
MEAsUres,



2 Sea-level change
by A ¥ Long and DD H Roberts

2.1 Introduction

This chapter examines the processes and patterns of
past and furure sea-level change and, in particular,
considers the relanonship beiween sea-level change
and England's coastal heritage. The chronological
framework of this study spans the Quaternary peniod
{which covers the last 2.5 million years), including the
Pleistocene (up wuntil 10,000 vears before present
(BF}}, the Holocene (the last 10,000 vears), and the
recent past and near future, Spatially, this chapter con-
centrates on the sea-level history of England, although
it includes examples from elsewhere where appropri-
ate,
This chapter describes the evidence for Pleistocene
and Holocene sea-level changes, followed by an exam-
ination of the contmbution of coastal archacology w
our understanding of Holocene sea-level changes. It
then considers models of future sea-level change and
possible coastal responses, and fAnally assesses the like-
Iy impact of future sea-level rise on England®s coastal
heritage.

2.2 Past sea-level change

2.2.1 The spatial and chronological
framework

Ax their simplest, changes in sea-level may be consid-
ered as the product of changes in oceanic and crustal

variables, The oceanic {or eustatic) variables contral
the global volume of water in the ocean basing; these
include changes caused by the build-up and decay of
land-based ice masses (glacto-¢ustasy), changes in the
distribution of ocean water under the influence of
gravity (geowdal-custasy), and long-term changes in
the size of the ocean basing (tectono-custasy). Crustal
vanables melude the factors of glacial and water load-
ing and unloading (known as glacio-isostasy and
hydro-isostasy respectively), the effects of sediment
loading, and tectonic movements (such as those due o
faulting and folding of the Earh's lithosphere).
Shorter-term local 1o regional changes in sea-level are
caused by oceanographic, meteorological, and hydro-
logical factors, such as changes in tdal regime, ocean
temperature, air pressure, and river discharge.
Spatially, global factors influence one or more ocean
basins, regional factors affect hundreeds o thousands
of kilometres of coastline, and local factors exert lim-
ited influence over tens of kilometres or less (Table 1).

2.2.2 The Pleistocene sea-level record

Pleistocene changes in sea-level have been dominated
by the alternating cycles of ice build-up and decay that
have accompanied the glaciallinterglacial cycle. In
England, lengthy records of Pleistocene sea-level
change are relatvely few, partly because the repeated
glaciation of northern England's coastline has

Table 1 Long= to short=term controls on sea=level

LONG-TERM CONTROLS ON SEA-LEVEL

SCALE

fluctuanng graviry fieclds

configuration

effects

Glacto=gustasy loss or gain of water from 1ce sheet bulld-up and decay
Geoidal-eustasy adjustment of the equipotential surface of the earth due 1o

Tectono-eustagy oocan ridge spreading, vectonic uplift altering basin

Crlacio-isostasy crustal movements due to ice loading and unloading
Hydvro-isogtasy crustal movements due to water loading and unloading

Cilobal
Global = varies regionally

Global o regional

Regional
Regional

SHORT-TERM CONTROLS ON SEA-LEVEL

the magnitude and frequency of storms

Meteorological factors changes in air pressure and winds,

Tides daily, monthly, annual, and decadal vdal ¢yeles
Oceanographic changes in ocean temperature, shifts in ocean currents

Regional to local

Regional to local
Regional to local
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partially destroyed ecarlier records of former sca-level
position, but records spanning the last 200-500,000
vears do exist (see Bowen of of 1985; Bowen of af 1989,
Preece o af 1990; Gamble 1994). At a global level, the
most complete sea=level records are derived from coral
reefs which have been raised by long-term tectonic
uplift several hundreds of metres above present sea-
level, although even these records span only the upper
part of the Pleistocene (the last 400,000 vears or so).
These reefs form staircases of raised marine deposits,
cach reef forming when the rates of sea-level rise and
crustal uplift were similar. Such conditions typically
occurred when sca-level rise was relatvely fast {at the
beginning of interglacial periods, as temperatures
warmed and land ice melted rapidly). By dating these
coral reefs, and allowing for the long-term rate of
crustal wplifi, the pattern of sca-level rise can be
deduced {eg Bloom & af 1974; Aharon 1984; Bard e
al 19907,

An example of these peef sea-level records is given
in Figure 1, which depicts the general trend in sea-
level over the last 160,000 years based on an analysis
of the coral terraces of the Huon Peninsula, Papua
Mew Guinea (Aharon and Chappell 1986). The major
falls in global sea-level recorded by these data coincide
with periods of global glaciation (eg 170,000=1 50,000
B and 30,000-18,000 BI*), while the main rises in
sea-level relate 1o periods of meltwater release during
interglacial periods (eg 150,000-120,000 BP and
18,000-8000 BF). Between major glacial episodes
world sea-level has fluctuated with lower amplitude
oacillations, probably due to smaller climarnic changes.

2.2.3 The Holocene sea-level record

The evidence for Holocene sea-level changes is much
better preserved than the Pleistocene record. Al a
global scale the dominant comeol on late Pleistocene
and Holocene sea-level changes has been the release of

meltwarer to the world's oceans due to ice melt fol-
lowing the end of the last glaciation. Fairbanks {19389)
has examined the drowned coral reefs of Barbados
and, by allowing for the pawern of local crustal
movemenits, has proposed a sca-level curve which doc-
uments the rise of glacie-eustatc sea-level change
since 18,000 BP (Fig ).

During much of the 1%60s and 19708 sea-level
studics sought to generate a single composite sea-level
curve which would allow global correlation of sea-level
change through time and space. It was hoped that
such a curve would improve understanding of sca-
level processes, particularly in response o long-term
climate change, and onc of the main aims of the
International Geological Correlation Programme
(IGOP Project 61, which lasted from 1974 o 1082,
was the development of such a graph. However, as
detailed investigations were completed in differen:
coastal settings, it became apparent that the interac-
tion of oceanic and crustal variables at regional and
local scales was 20 varied thar the generation of a sin-
gl global sea<level curve was a fruitless quest.
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Fig 2 Olacio-eusratic fea-level curve singe the maximum
of the last glacrarion (18,000 BP), based on the ages and
altitudes of submerged coral reefs from Barbados
(Fairbanks 19890, The sofid civcles are radiocarbon dates
JSrownt e regf erest coral Acropora palmata frowm
Barbados; open circles are dates from Acropora palmata
Sroun foaer orher sites i the Garibbean, Data are corvected
Jar an esttmated mean wplift of Barbados of 3dem per
thowsand years
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The variability in Holocene sea-level change is well
illustrated by Pirazzoli’s (1991) atlas of sca-level curves,
and a good overview of this vanability can alse be seen
in geophysical model predictions of global sea-level
change (eg Clarke 1980; Pelier 1987). Clarke, for
example, identified six types of sea-level curve (1-VT)
which reflected the range of sea-level histories recorded
in coasts which have emerged, submerged, of are in
transitional areas and record a combination of both
uplift and subsidence (1980; Fig 3). The latter, so-
called “transition curves’, record a number of sea-level
histories which are typical of those experienced by areas
close to the centre of the former ice sheets, such as the
UK, where the sea-level history has been strongly
influenced by glacio-isostatic rebound  following

deglaciation. For north-west Burope, Shennan (1987)
has presented a series of curves based on empirical data
from sites adjacent to the North Sea basin which reveal
such spatial varnations at a European level (Fig 4).
The sea-level graphs described above by Fairbanks
(1989), Clarke (1980}, and Shennan (1987) depict the
changing altitude of the sea by a single line, the
‘sea-level curve”. Althowgh this graphical approach pro-
vides a general impression of the rate and direction of
sea-level change, it does not reflect the real uncertaim-
ties pszociated with estimates of the altitude and age of
past sea-level, For higher resolution studies Shennan
(1982) has argued that a “sea-level band” should be
used, the width of which reflects the errors associated in
estimates of a former sea-level altitude and age.
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Typically, oscillations in sea-level with a magnitude of
less than ope or two metres cannot be identified by
graphical representation of nmefalumude data by this
means, althowgh this will vary through time depending
on the prevailing rate of sca-level change (Heyworth
and Kidson 1982).

2.2.4 Shoreline responses to sea=level
change

Documenting a chronology of shereline responses wo
sea-level change may be achieved by constructing either
palacogeographic maps or chronologies of “sea-level
tendency’ (see below), Simple regional palasogeo-
graphic maps can be constructed by lowening sea-level
by known amounts using an established sea-level curve
and assuming that the current sea-bed contours of a
region have not changed greatly {eg D'Olier 1972).
However, the resolution of such maps is poor, especial-
Iy during the mid and late Holocene when the magni-
tude of sea-level change was small and shoreline move-
ment was often controlled by local coastal processes,
During these periods, the development of high-resolu-

tion maps of local coastal change demands extensive
ground investigations, such as those completed in the
Fenlands of East Angha (Waller 19%4).

A sea-level tendency can be either positive or nega-
tve depending on whether it records an increase or
decrease in the proximity of marine conditions
(Shennan 1982). A change in sea-level wendency may
be recorded by a change from a semi-terrestrial organ-
16 unit to a brackish or maring minerogenic unit (rich in
clay, sand or silt). A change in tendency can also be
revealed by more subtle changes in the biostratigraphic
record preserved within stratigraphic units. For exam-
ple, the onset of a positive tendency may be recorded by
a change in pollen assemblages found within a peat bed,
indicating the replacement of a freshwater recdswamp
by saltmarsh communites (Fig 5; Long and Shennan
1994, Such changes in sea-level tendency may be the
result of vertical changes in sea-level (perhaps less than
the width of a sca-level band), or changes in local
coasial processes,

Graphical representation of sca-level rendencies
involves classification of radiocarbon dates from coasal
deposits into  those indicative of either positive or
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Fig 4 Sparial variatns i sea-level change recorded aronnd the coast of Ewrope (Shennan 1987). These sea-fevel graphs
are typical for areas ewithin the I-IT ransivonal zone idewtifred by Clarke (19850) (see Frg 3). Setes 1o the novth of the area
record a fall in sea-level due to Lawd wplift for much of the Holoceme, whife wet sea-level vise fs recorded in areas 1o the south
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negative sea-level tendencies (eg Tooley 1982a;
Shennan 1982). An analysis of the cumulative frequen-
cy distribution of these daves theowgh time may then be
made o consruct chronologies of local and regional
sea-level tendencies (eg Tooley 1982a; Shennan o af
1983; Long and Innes 1993), This approach has grown
in popularity since the 19705 and is of special value
from a coastal archacological viewpoint, since tendency
chronologies may be related wo changes in shoreline
position and watertable elevation.

2.21.5 Holocene sea-level changes in
England

The rate of Holocene sea-level change 1in England has
varied eonsiderably, This variability has primarily been
due o differentinl crustal movements caused by the
effects of loading and unloading on the Earth's surface
by 1ce and warer following the end of the last glaciation.
The centre of ice loading (and maximum crustal
depression) during the last British glaciation was in
Seotland and consequently this area (rogether with
much of northern England) experienced crustal
rebound (uplift} for much of the Holocene.
Accompanying the crustal depression of Scotland and
northern England was a compensatory zone of erustal
uplift (or “forehulge”) bevond the ice limin which proba-
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VEGETATION STAGE

1 3 4 5 4 3 1 1

Fig 5 Snnpltfed graph to flerate tre relatronsinp bertocen
redatroe sea-feved change (RS, ceperamon fccesston, arid

sea=teved tendency (rmodified from Long and Shennan 1994,

As RSL falls and then rises, so there is a change frowm @ neg=
arme fo & posirve sea-leved endency, This & shown by a
stoiteh s the vegetarion swecesnion recorded by pollen amalysis
tithirn e peal. The stapes in the tefetalint shiccassut are!
(1) mudflar, (2) salpnarsh, (3) freshevater reediroamp, ()
sump carr, (5) fen carv, Feats form when sea-level falls
balors Mean High Winer of Spring Tids (MHWST)

bly extended across southern England. Following
deglaciation, this forebulge collapsed with the conse-
quendce that much of southern England has experienced
crustal subsidence during the Holocene, "This trend led
to 4 net rise in sea-level in this region, which has prob-
sbly been enhanced by tectonic subsidence of the
southern North Sea basin.

The spatial and chronological variations in sea-level
change in England are now illustrated with reference to
five contrasing regions; the north-west, the north-z=ast,
the east, the south-east, and the south-west, Bach area
deseription beging with a summary of existing knowl-
edge regarding crustal movements for the region based
on the analysis of Shennan (19809}, which is discussed
in more detail ler. The locations of sites discussed in
the folloarng section are shown in Figure 6.

The north-west coast of England

The rate of erustal movements within the north-west of
England has varied markedly during the Holocene.
Shennan (1989), for example, cstimates thar south
Lancashire experienced crustal uplift berween ¢ 9000
and $000 BP which was followed by crustal stability
from S000 BP to the present. In conmrast, further north
in Morecambe Bay crustal uplift has persisted for most
of the Holocene, estimated ar ¢ +0.35mm'yr over the
lase 6000 years BP. This difference reflects the closer
proximity of Morecambe Bay to the former centre of ice
loading.

The most detailed and comprehensive analysis of
sea-level change in the north-west of England was
undertaken by Tooley (1974; 1978a; 1982a). Although
aspects of Teoley's original work have been criticised or
revised (ep Huddart 1992; fong 1993), the record of
vertical changes in sea=level mitially proposed by Tooley
(Fig 7) remains the most defimitive work in the region to
date. Tooley's graph of timefaltotude changes in sea=
level shows that sea=level rose rapidly up unul about
G000 BF with two periods of particulardy rapid sea-level
mise, the first ending at ¢ 8575%105 BI* and the second
occurring between 7B00260 and 7605:£85 BP The
mst widely known stratgraphic investigations in the
north-west of England are those from Downholland
Moss (Tooley 1974; 1978a, by 1980; 1933a, b), and
data from this site have been combined with those from
chewhere in the north-west o identify a serics of posi-
tive and negative sea-level tendencies for the region as a
whole (Shennan ¢ af 1983) (Fig 8).

The north=cast coast of England

The pamern of sea-level and crustal movements in the
northern part of this area has been examined by
Shennan (1989; 1992) and Plaver and Shennan (1992).
In general, the northeeast experenced crustal wplift
during the early part of the Holocene but since 6000 BP
has been relamively stable. Spatial vanatons in crustal
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mrovements exist within the area, wath more southerly
sites experiencing reduced rares of crustal uplifi. Thus,
Shennan (1992) has estimated thar over the last
SO00—4000 years BP the MNorthumberland area has

experienced erustal uplift of ¢ 0. 2mm'yve more than gives
from the Tees or Hartlepool regions. As in the north-
west of England, this spatial variability is commensurate
with 8 model of crustal movements controlled by dis-
tance from the former centre of ice loading. Indeed, for
the most southerly sites in this region there i a sugges-
ton that miner crustal subsidence may have occurred
during the last 5000 yvears (Shennan 1992,

A sea-level graph for this region has recently been
proposed by Plater and Shennan (1992) (Fig 9.
Sedimentation rates in this area at 000 BP were prob-
ably less than Immfyr, as the eate of sea-level rise
diminished following the ecarly Holocene maximum,
However, after 6000 BI relatrve sea-level changed lintle
both i rate and magnitede. This is because crustal
uplift approximated changes in ocean volume, and as a
result the regional sea-level signature has been heavily
influenced by local sediment supply factors. A chronol-
ogy for sea-level tendencies has not been proposed for
this area.

The east coast of England

The Fenland of East Anglia is the largest area of coastal
lowlands in the UK and for much of the mid and lae
Haolocene has experienced net crustal subsidence.
Dwaring the lass 5000 years this subsidence has averaged
¢ 0.91m/1000yvr (Shennan 1989). Shenman (1982,
1986a, b: 1904a) has described the coastal steatigeaphy
from this area and produced a series of graphs depict-
ing Holocene relative sea-level change (Fig 10).
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Because of the errors associated with estimates of the
former age and alotude of sea-level in this regron,
small-scale oscillations in sea-level cannot be resobved.
Thas s despare the fact than this region has perhaps the
highest resolution record of past vertical sea-level
changes recorded in England amd Greatr Britain as a
whole.

In 1982, Shennan uwsed 46 radiecarbon dates o
develop a chronology of positive and negative sea-level
wendencies known as Wash and Fenland tendencies
respectively, This chronology has been modified on a
number of occasions and in Figure 10 one version of
this chromology (from Shennan 1986b) 15 shown togeth-
¢r with the Fenland sea<level band. Shenman (1987)
correlated the Fenland sea-level tendencies with
increases and decreases in the rate of sea-level rise. In

his most recent study, Shennan (1994a, b) argued tha
there 15 a clear link between periods of negative sea-level
remdency and shoreline advance, and periods of reduced
sea-level rise. Waller {1994) has combined new and pre-
viously published palacoenvironmental data o produce
a serics of palacogeographic maps for the Fenland (cg
Fig 11}, On the bass of these, Waller (1994) has sug-
gested that positive sea-level tendencies have persisted
throughout much of the Holocene and that there s
little evidence to support the chronology of sea-level
endencics proposed by Shennan (eg Shennan 1986h).
Waller (1994) identfied only a few brief negative sca-
level tendencics which occurned for the most part on the
western side of the Fenland, Shennan (19%4b) argued
that the lack of agreement between the palacogeograph=
ic maps and the chronology of sea-level tendencies is to
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be expected; different coastal emaronments will have
responded 1o vertical changes in sea-level in differem
wavs and only some (perhaps spatally limired) sedi-
mentary environments will record certain sea-level
changes.

The south-enst coast of England

Sea-level investigations in south-cast England have been
completed in Essex (Greensmith and Tucker 1973,
1976, 1980; Wilkinzon and Murply 10883, b 1905,
the Thames Estuary (Devoy 1979, 1982), the Bast Kent
Fens (Loag 1992), Romney Marsh (Waller & af 1988;
Tooley and Switsur 1988; Plater 1992; Plater and Long
1995; Long and Innes 1993; 1995; Long and Hughes
199%5), and in East Sussex (Jennings and Smyth 1987,
1990}, The general pattern of vertical changes in sea-
level from these sives is shown in Figure 12, As with the
Fenlands, south-cast England has experienced a net rise
in sea-level throughout the Holocene, although the rate
of rise has varicd.

Important spatial varations can be seen in Figure
12, For example, the iming of the mid-Haolocene fall in
rate of sea-level rise varies; in the Thames Esmary and
the East Kent Fens it occurred at ¢ 4500 BPF but in
Romney Marsh and East Sussex it did not ocour until
GOO—800 years later. During this intervening tme, mean
sea-level continued to rise in the lamer areas o ¢ -2.5m
0D, Furthermore, during the last 2000 vears mean sea-
lewel must have risen by a greater amount in the Thames
Estuary and the Ease Kent Fens than in Romney Marsh

wil L Wil W Wy
Fel Fell Fel

-10

Fe¥l
] ]

E 1
) 5 1 3 1
CM years BP

Fig 10 Sea-level band of MHWST for the Fenland
(Sherman [9866), A sequence of alterrarting posirrve
(Wash I-VI) and megarive (Fendand I-VI) sea-lepel
renrdencivs &5 alvo shotwn
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and East Sussex, although data from this period are
lacking. These differences may reflect differential
crustal movernents berween these areas, o the effects of
changes in tidal range and'or sedimert compaction
(Long 1992; Long and Shennan 1993). There is linle
agreement in the chronology of sea-level tendencies
between these areas. Indeed, Long (1992) has argued
that a similar (negative) sea-level tendency is recorded
in all areas in south-enst England during only 1000 of
the last 7500 vears. Long (1992) suggests that regional
processes hove controlled the alumde of sep-level index
points, but that more local factors have influenced
patterns of shoreline advance and retreat, and sea-level
tendency,

The south-west coast of England

A number of studies have attempted to construct both
regional and local sea-level records for this region, based
on research im the Somerset Levels (Kidson and
Heyworth 1976), the Bristol Channel and Severn
Estuary (Allen 1987, 19904, b, ¢, 4, 1991; Allen and
Fulford 1986; Allen and Rae 19588; Butler 1987; Kidson
and Heyworth 1973, 1976, 1978; Heyworth and
Kideon 19823, and Barmswaple Bay (Balaam & af
1987h). Heyworth and Kidson (1982) provided a broad
overview of this work and compiled the radiometric
dates available ar thar ume (Fig 13).

The Hevworth and Kidson (1982) curve provides
no miormation from the lasy 2000 years, but by using
sea-bank and geochemical indicators, Allen (1991 has
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shown that the rate of sea-level rise in this area vared
markedly during this period. Overall sea-level has risen
approximately 1,30m since Koman times, at a rate of
O 4mmdyr between AD 238 and AD 1327, 0. M9mm'yr
between AD 1327 and AD 1797, L49mm/yr between
AD 1797 and AD 1945, and 4.65mmiyr since AD
1945 (Allen 1991). World eustatic sea-level move-
ments, subsidence, and flucnuating ndal amplitedes
within the estuary have all contributed 1o these
changes. A chronology of sea-level rendencies has yet 1o
be produced for this area,

2.2.6 Coastal archaeology and sea-level
investigations

Dwuring the last 20 years a series of major coastal
archaeological investigations have been completed in
England’s coastal zone. These include the North-west
Wetlands Project, the Humber Wedands Projpect, the
Fenlands Project, the Hullbridge Survey, the Wootton
Quare Project (Isle of Wight), the Somerser Levels
Project, and the Sewvern Esmary Project (Fig 14).
Withour exceprion these surveys have involved reams of
interdisciplinary rescarchers and have considerably
extended our understanding of prehistonic activity and
Holocene palacoenvironmental change in the coastal
zone. The last 20 years have also witnessed sigmificant
developments in the methodology of Holocene sea-
level research. In particular, a standardised approach to
the collection and analvsis of sea-level data has been
developed which has allowed the compilation and cor-
relation of spatially disparate data, often collected by
different rescarchers (eg Tooley 197 8a; YVan de Plassche
1986; Shennan 1982, 19864, b). One example of this is
to be found in the methoedology used in the reconstruc-
tion of vertical changes in sea-level, where emphasis is
routinely placed on the analysis of radiccarbon-daved
IEARSEReIsIve OT fegressive contacts, These contacts are
the stratigraphic boundaries between predominantly
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Fig 14 Locarion of muapor coasral archacological inpestiganons in England underraken during the fase 20 vears

freshwater deposits and brackish or manne deposits,
normally the tops and bottoms of peat beds (sce Tooley
(197 8a) and Shennan {1982, for example). The devel-
opment of the wendency methodology for analysing
perods of mereased or decreased manne influence is a
further example of this refinement of approach.

A review of all but the most recent (Waller 1994}
publications arising from the various wetland surveys
mentioned above reveals that a gap has opened
between some of the aims and approaches emploved
by coastal archacologists and those employed by sea-
lewe]l rescarchers. For example, although the wetland

projects have often gencrated large numbers of radio-
carbon dates, these have rarely been collected from
teansgressive or regressive contacts. The Hullbridge
and the Somerset Levels projects illustrate this well. In
the former at least 30 radiocarbon dates were collect-
ed from coastal archaeological matenal, many of
which were used in the generation of a sea-level curve
for the area (Wilkinson and Murphy 1988a, b; 1995).
However, few of these dates were from transgressive or
regressive contacts, many lacked supporting biostrati-
graphic data, and not all were levelled into the national
Ordnance Datum. Conseguently, whereas archasological
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material was once rouwtinely used in the analysis of
Holocene sea=level changes (eg Churchill 1965;
Akerovd 1972), recent publications such as the final
national reports of IGCP Project 67 UK Working
Group (Greensmith and Tooley 1982) and 1GCP
Project 274 (Shennan o af 1992} reveal how rarely
UK sea-level rescarchers now use coastal archacologi-
cal data in their analysis of sca-level changes.

Just as the carlier wetland propects made only a
lmited contribution to the analysis of vertical changes
in sea-level during the course of the last 20 years, so
sea-level researchers have rarely generated palacogeo-
graphic maps depicting changes in shoreline position,
although such maps are central to an understanding of
coastal archacology. In part this reflects a strong inter-
est in determining vertical changes in sea-level and
crustal movements in the UK. The approach to data
collection demanded for palacogeographic recon-
struction (in terms of stratigraphic data and sampling
strategies for radiocarben dating) 5 wery different
from that required for the analysis of vertical changes
in sea-level. Although much information may be
obtained regarding wvertical changes in sea-level
through the detailed analysis of a small number of
cores which contain critical stratigraphic sequences,
many hundreds of cores are required to reconstruct
palacoshorelines if the spatal recomstruction of dis-
tinct land surfaces is to be attempred. Moreover, the
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numbers of radiccarbon dates required, and their
geographical distmbution, also differ from what 15 nec-
essary for studies of vertical sea=level changes.

In recent years this plcture has begun o change
and coastal archacologists and sea-level investigators
have worked in increasingly close cooperation. The
wiork of Allen (1990¢, f, g, h; 1991), Allen and Rae
(1988) and Allen and Fulford (1986; 1990a, b) in the
Severn Estuary provides a good example of this, with
detailed correlations made between estuary and sal-
marsh response o fluctuations in sea-level, land
reclamation, and settlement patterns. The Fenlands
Projgect (Waller 1994) and the current research asso-
clated with Wootton Quarr on the Isle of Wight also
highlight a new trend in close cooperation. Bevond
these major projects, other groups also seck to further
such linkages, for example the Romney Marsh
Research Trust, which has prometed collaborative
research between archacologists and sea-level investi-
gators (eg Eddison and Green 1988; Eddison 1995).

2.3 Future sea-level change

Current concerm regarding future seca-level rise is
based on the assumprion that flucteations in atmos-
pheric COy, global temperamires, and sea-level are
linked. The long-term context for this concern stems
from the Pleistocene record of ammospheric and
temperature changes recorded in the chemical com-
position of the ice sheets and their correlation with
the sea-level record, particularly over the last 160,000
vears (Fig 15). In addition, changes in temperature
and COY, levels during the last ¢ 200 years, based on
high resclution ice core data augmented by more
recent direct measurement of atmespheric GO, and
sea<level change, also show an equally close relation-
ship between these vaniables (Fig 16).

2.3.1 Global sea-level change

In 1990, the Intergovernmental Panel en Climate
Change (IPCC) produced a comprehensive review of
global sea-level change during the last 200 years, and
predicred furure global sea-level change untl AD 2100
(Warwick and Oerlemans 19900, IPCC 1990 sea-level
projections were based on a range of greenhouse gas
forcing scenarios consisting of a “business as usual® sce-
nario and three lower scenarios, in each of which
greenhouse gas emizsion totals were reduced. Thres
projections were made for each scenario, based on low,
high, and best estimates for the contributory factors
used o formulare the models.

For the "business as usual’ scenario, best estimares
for future global sea-level rise rose from 18cm by 2030,
to 66cm by 2100, Warwick and Oerlemans (1990)
stressed that even with immediate implementation of
strict emission controls, sea-level will continue 1o rise
well invo the next century, and that there already



SEA-LEVEL CHANGE

B

=
b

Temperature change ( C)
&
[ X

T T T 1
185 1910 1930 1950 1970 1950
Year
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exists a ‘commitment’ w furure sea-level rise. This is
due o the swrong lag effects which operate between
ocean warming, ice melt, and climate change n
response to past greenhouse gas builld-up. Thus, even
if greenhowse forcing were stabilised by 2030, sea-level
would continue to rise at the same rate for the rest of
the century.

Waraick and Oerlemans (19907 also considered the
likelihood of increased storm frequency and intensity
related to global warming, and concluded that
although mid-latitude storms may weaken and change
track as a result of reduced temperature contrasts
between the northern hemisphere and the equator,
there was insufficient evidence to assess changes in
storm frequency and paths. More recently, Tooley and
Jelgersma (1992) have emphasised the threat of possi-
ble increased storminess to Buropean coasts, in associ-
ation with sea-level rise and increased tidal amplitudes,

Inm 1992 the IPCC produced a revised set of emis-
sion scenarios which were used by Wigley and Raper
(1992} to recalculate future sea-level changes. The
new projections suggested that changes in tempera-
ture and sea-level were not as severe as those previ-
cusly predicted by Houghron er alf (19907, This time
cach of the scenario projections was considered with
and withour CO: ferrilisation feedback, with and
without ozone depletion feedback, and for low, mid-
dle, and high aerosol forcing. The climate model was
also designed to generate thermal ocean expansion
predictions, possibly the most important factor in
future global sea-level rise. Contributions to sea-level
from small terrestrial glaciers and the Antarctic and
Greenland ice sheets were also incorporated.

The results of Wigley and Raper’s analysis are
summarised in Figure 17, where sea-level projections
(Scenarios a-f; best guesses) are shown for the
updated 1992 scenarios, For scenario a, which most

closely approximates to [PCC SAM (business-as-
usual, best estimate; see Wigley and Raper 1992 for
details), the “best guess’ scemario for temperature
change is 1.7 C-3.8 C for 19902100, which results
in a corrcsponding ‘best guess” sea-level rise of
48cm, compared with the 66cm predicted by
Warwick and Oerlemans (1990). This cstimate has
recently been slightly modified to 49%cm (Warrick e
al 1996). Although the differences berween these
more recent estimates and the 1990 estimate are
large, the projected half metre rise in sca-level by
2100 stll corresponds o a rate of sea-level rise
approximately fowr times that estimated for the last
Cenury.

2.3.2 National future sea-level change

Shennan (1989) has used sea-level data to estimate
the current rates of vertical crustal movements in
Great Britain (Fig 18a). These estimates are now
combined with Wigley and Baper's (1992) estimates
of future global sea-level rise, o approximate the
magnitude and rate of future sea-level rise in Great
Britain by 2100, This analysis assumes that rates of
future crustal movements remain constant, and that
global sea-level rise will accelerate towards the end of
the next century. Shennan's {19897 values for crustal
subsidence are based on the radieccarbon timescale,
but for the purpese of this study no correction to
sidereal vears has been made,

From Figure 18b it can be seen that by 2100 rel-
ative sea-level in Scotland is likely to have risen by at
least 25cm. Away from this centre of maximum
rebound, uplift rates decrease southwards, with the
region between Lancashire and  Newcastle-
upon-Tyne recording “eustatic’ sea-level nse only.
Subsidence south of this line will enhance the effects
of future sea<level rise, This 13 particularly noticeable
in the south-east of England, where the total rise in
seg-level by 2100 will approach ¢ 70cm. The rate of
rise will accelerate towards the end of the next cen-
tury, particularly between 2070 and 2100, and in the
south-¢ast the rate of relative sea-level rise may
approximate Smm'yr by 2100 (Fig 18c). In general,
rates of sea-level rise throughour the next century do
not exceed the highest rates recorded during the
Holocenme (Shennan 1993), at least not until after
2070.

2.3.3 Difficulties in estimating future
sea-level rise

Although the above analysis illustrates the general
trends of sea<level change expected over the next 100
years, it should be stressed that the accuracy of these
predictions depends on the accuracy of the crustal
model and the predictions of Wigley and Raper
(1992}, each of which are now discussed,
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Shennan's (1989) model of crustal movements is
obtained through the subtraction of a “regional
eustatic sea-level curve’ from local sea-level data
derived from a range of sives within Great Britain.
Porenrial problems associaved with this procedure
relate wo the custaric curve and the local sea-level
data. The raves of crustal movements calculated by
Shennan {198%) will be incorrect if the eustatic curve
15 in error, This is possible, given the wide range of
data wsed in the calculation of the onginal eustatic
curve. Moreover, the likelhood of sigmificant errors
increases as one goes back in tme, because the rate
of sea-level rise was much higher in the past and
small errors in age estimates may therefore cause
large differences in inferred rates of crustal uplift or
subsidence. More fundamentally, Lambeck (1993)
has argued against the concept of a single custatic
curve, citing the complex effects of changes in gravi-
tational potential caused by the combined effects of
ice and water unloading and loading, However,
where sea-level index points are distant from the

Fig I8 (a) Cwrrent vaves of crustal upliftsubsidence in
Crread Brirain (mmelyr) (Shennan 1989), (B) ner sea-
lewed rise (o) By AD 2000, Clalewlanens are based on a
comnbimnarion of the cruseal (Shemnan [989) and besr pueess
sea-level values (Wrigley and Raper I'F92), and () rares
af sea-leved rise (memiyr) by ALY 2100 asseaning an
aceelerarion i global tea-fevels roroards the end of the next
certriery and constawl rates of crustal wplift/snbsidence
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gravitational effects of ice sheets (as s the case for
most of England during the last 5000 years), it is
unlikely thar the regional eustatic sea-level signature
will hawve been significantly affected. Most of the raves
of crustal movements calculated by Shennan (1989)
are based on calculations which span the last 5000
vears and this problem is therefore to some extent
reduced,

Errors are also associated with the local sea-level
data, caused by a range of processes such as the
unquantified effects of local sediment compaction as
well as palacotidal Aluctuations, In addition, there is
8 strong geographical bias in the spatial distribution
of the sea-level index points which formed the basis
for Shennan's (1989} analysis, Although Shennan
(1989) was careful to consider only those areas where
high quality sea-level data existed, there were never-
theless large parts of England for which data cover-
age was weak (such as along the south coast of
England, although this has been rectified to some
extent) (Long and Tooley 1995).

With regard to future sea-level, Wigley and Raper
(1992} and Warrick ¢ af (1996) stress that the wide
range of sea-level scenarios reflects extrems uncer=
tainties in attempting to model future climate and
sea-level change. In addition to greenhouse gas forc-
ing, the effects of CO: fertlisation, feedback from
stratigraphic orone, and the radiative effects of
sulphate aerosols are now known 1o complicate the
picture of climate change. In partcular, the cooling
effects of sulphate aerosols, causing increased atmaos-
pheric reflectivity of incoming solar radiation, have
aonly recently been incorporated into climate models
(Wigley 1994), and may lead 1o reduced estimates of
climate warming and sea=level rise. Finally, recent
advances in computer models which seek to couple
the atmosphere and the oceans suggest that regional
responses o global sea-level change may be highly
variable, due 1o regional differences in heating and
changes in ocean circulation (Warrick ¢r af 19946),

2.4 The impact of sea-level change
on the archaeological resource

Future sea-level rise will have an impact on England’s
coastal archacology in a number of ways, depending on
the nature of coastal processes and the character of the
archagological resource, Most previous research on
coastal archaeology has concentrated on the survey
and rescue of material under threat from natural or
artificial agents, and the impacts of sea-level change
and coastal processes on the archaeological resource
have been little studied (Chapter B; Schiffer 1987;
Firth 19907, Although the impact of sea-level change
will depend on the interaction of local and regional fac-
tors, thereby making small-scale generalisations diffi-
cult, some general types of impact anticipated under
future sea-level change can nevertheless be proposed.

The fallowing section considers:

* how these processes are likely 1o change under
furure sca-level change in different coastal environ-
menis (low, medium, and high energy)

* how different types of archacological material
respond o these processes

2.4.1 Coastal processes

This section summarises physical coastal responses to
future sea-level nise and identifies the main physical,
chemical, and biological processes that may affect
archaeological material within  different  coastal
environments,

Low energy coastal environments

At its simplest, sea-level nse in low energy environ-
ments will cause a landward movement of the shoreline
and a lowering of the shoreface. Pethick (1993) has
argued that in estuaries, as water depth increases, so
bed fmction will fall and the velocity of tidal currents in
tidal channels will increase, This will encourage the
erosion of channel banks (upper mtertidal mudflats
and saltmarsh edges), and material eroded by this
process may subsequently be deposited in the base of
the tidal channels, causing them to shallow. Pethick
(1993 provides examples of this process operating in
the Blackwater Esmuary, Essex, since 1805, These
processes of eroston and deposition will tend 1o expose
archaeological material in the upper part of the inter-
tidal zone, and submerge material in the lower part,

The detailed response of saltmarsh and mudflats to
sei=level rise is likely to vary depending on a number of
site=specific and regional factors including the rate of
minerogenic sediment supply, long-range sediment
compaction, organic sediment supply, and sea-level
rise. Allen (19%0e) has suggested thar the upward-
growing mudflat-marsh surface wvaries with tme
according 1o the following equarion:

dE _ dSee | dSo - dM - dP
dr dr dr dr  dr

where dr 1s time, dE is the change in marsh elevation,
d5= is the thickness of added minerogenic sediment,
45 the thickness of added organic material, VM the
change in relative sea=level and 4P the shortening of the
sediment column between the surface and the base of
the mudflat-marsh sequence caused by long-range sed-
iment compacton (e that caused by load).

Saltmarsh response 1o sea-level rise is likely 1o be
highly variable, to such an extent that even saltmarshes
which are within the same estuary may respond to a sim-
ilar trend in sea-level in differing ways. Such variable
responses are highlighted by Vanderzee (1988), who has



SEA-LEVEL CHANGE 4l

argued that saltmarshes may respond oo futare sea-level
rise in one of four ways: by drowning, by receding and
accreting, by prograding (advancing seawards), or by
maintainimg height below extreme tide level and keeping
pace with sea-level rise (Fig 19). Using Allen's maodel
described above, the drowning of a marsh would require
high raves of sea-level rise (dAD and compaction (dF
combined with low rares of organic and inorganic sedi-
mentation (5= and d8- respectively). The receding
and accreting mode] assumes that sediment accretion on
the back of the marsh keeps pace with (or exceeds) the
rate of sea-level rise, while the front of the marsh s
unable to keep pace and suffers erosion and retreat, The
prograding marsh condition will occur when d85.
exceeds the rate of sea-level nse and sediment com-
paction (dM and 4P respectively). Finally, maintaining
marsh height with sea-level nse requires thar didr = 0.
Under this scenario, once maturity has been reached the
marsh surface will increase in height at a very similar
rate to the change in sea<level,

Finally, changes in saltmarsh vegetation, notably due
to the expansion and more recent “die-back” of Spartna
anglica during the last century (Doody 1990; Nyman a
al 1994), are also having a significant impact on salt-
marsh developmernt and sediment dymarmics in low
energy semings, where this plant is an imporant element
of the saltnarsh flora. Where die-back i leading o a
loss of saltmarsh (swch as in Poole Harbour), archaco-
logical material formeerly buried by salimarsh sediments
may be increasingly exposed to physical, chemical, and
biological processes. Conversely, a release of fine-
grained inmorganic sediments into mterndal channels
may accompany salimarsh loss (Crray er of 19%90), thus
encouraging the burial and protection of archacological
material in such settings.

Medium to high energy environments

Medium to high energy enwvironmenis include sand and
gravel coasts, as well as dunes and cliffs. In general the
higher wave energy and increased atrrinon which ovpify
these environments are likely to promote rapid destruc-
tron of archaeological material following exposure,

The response of sandy beaches to future sea-level
rise i largely dependent on sediment supply, Where the
volume of longshone sediment transport increases due 1o
local cliff erosion acting as a feeder mechanism, beaches
Ay prove resistant w changes brought abow by sca-
level mse. In contrast, beaches which do not receive
miore sediment are likely to experience an acceleration in
the rate of coastal retrear. Different types of sand and
gravel barriers will respond tw sea-level rise in differemt
wiys. For example, a swash-aligned barrier (which par-
allels the incoming wave crests) may retreat landwards
due to the combined effects of erosion and offshore sed-
iment accumulation, and also rollover processes,
Eventually, drowning may occur, depending on local
conditions and the rate of sea-level rie (Carter 1988),

a) Drowning marsh
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Fig 19 Dafferene nmodels of saltmrarsh responge 1o sea-level
rse (after Hrnderzee 1988)

Dirifi-aligned barriers (which are fed by longshore sedi-
ment movement) are heavily dependent on sediment
supply, and if a rise in sea-level increases sediment sup-
ply then these ovpes of barrier may extend. If sediment
supply falls, however, perhaps as a result of management
strategies in sediment source areas, then such barriers
will undergo updrifi erosion, barrier steepening and
thinning, and may ultimately break down and realign
themselves into new structuress (Orford & al 1991),

Archacological material in these types of coastal set-
tings will undergo rapid remowal, modification or
destruction once exposed by rollover or harrier rewaork-
ing and erosion. The exposure on the seaward side of
coastal barriers of fine-grained sediments which ornigi-
nally sccumulated in the sheltered landward side of the
barrier 5 a common feature of sites around England's
coast [eg on the foreshore of Dungeness and at
Wiostward HLI'!:I'. Swch sediments have olten been com-
pressed and distorted by overburden loading (caused by
the weight of the barrier overriding the finer-grained
sediments), and tend w be quickly removed from the
shoreface. In contrast, where a rise in sea-level releases
sediment and prompis barrier expansion, archasological
material may receive mcreased protection. However,
sand or gravel barmer migration and subsequent burial
may be derrimental o any exposed archacological mane-
rial (owing to abrasion, attrition, and compaction
Processes),
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Dunes

Dune systems act as beach stabilisation mechanisms
during storms and surges, through the release of sand
onto the beach, while during calmer conditions aco-
lian processes (wind action) return sand to the dune
system. During a rise in sea-level and/or an increase
in storm frequency dunes will play a wvital role in
coastal stabilisation, especially for the large areas of
coastal lowland currently protected by extensive sand
dunes, such as in south-west Lancashire (Arkinson
and Houston 1993), Where large amounts of sedi-
ment are released through dune erosion, seolian
processes may remobilise sediment, leading to
renewed vertical dune accretion, particularly where
landward dumne areas are well vegetated and act as
sediment traps. However, where vegetation is dam-
aged owing to shore processes or anthropogenic
impact, mobile travelling dunes may develop. If dom-
inant winds cause sand migration away from the
coast, a vital sediment supply for shoreline stabilisa-
tion in response o rising sea=level will be lost,

Future sea-level rise may be accompanied by the
exposure and loss of archagological matenal from the
copstal fringe of dunes as well as from considerable
distances inland, depending on the nature of dune
breakdown, Catastrophic dune breakdown can poten-
tally expose large areas of archaeologically rich
coastal landscapes. Such landscapes are likely to dete-
riorate rapidly following exposure, and wind will be a
particularly efficient abrasive, leading to the damage,
alteration or destruction of archaeological matenial.
Although this may be counterbalanced by burial
processes, burial could also be a degradational
process, since damage to archasological material may
occur through attrition and abrasion as sands are
transported into a site. In addivon, dune re-
vegetation (commonly with marram grass) may lead
to root disturbance, and further damage may be cre-
ated by burrowing. Finally, burial mechanisms hinder
access oo archaeological sites for the purposes of both
research and management.

Cliffs

CIff retreat may pose a serious threat to archacolog-
ical sates which were once some distance from the
shoreline, Chif response to future sea-level nise wall
vary depending on ¢liff hardness, chiff height, and the
supply of sediment to the foot of the ¢hiff (Trenhale
1987). If a rize in sea-level increases wave attack to
the foot of the chiff, materal from the base of a chif
will be removed and cliff retreat will accelerate. This
15 especially likely if updrift sediment supplics have
been reduced, pechaps due o coastal defence mea-
sures. For the toughest, plunging <liffs, the deep
water which often fronts such ¢liffs will ensure that
future sea-level rise will not substantially alter the
wave encrgy reaching the cliff face.

1.4.2 Physical, chemical, and biological
processes

The fact that delicate archacological matenial s still
presecved in coastal deposits indicates the high preser-
vation potential and relavively stable chemical and
biological nature of certain protected coastal semings.
Sea-level change is likely to disturb this sitwation, prin-
cipally by exposing the material vo direct physical
procesaes, but also by changing irs chemical and bio-
logical context.

The physical processes which operate in the coastal
zone are controlled primarily by winds, waves, and ridal
currents which have an impact on the archaeological
resource through intrusion, exposure, extraction, com-
pacticn, and burmal. Intrusion cccurs when waves
mitrude water and’or sediment into a sediment body. In
somie cases lenses of inorganic materal may be intrud-
ed some distance into a sediment body. For example,
storm surges may cause freshwater peats to separate
from their underlyving units and float upward, allowing
thin beds of inonganic material to be deposited under
the floating peat before it 15 lowered at the end of the
surge (Streif 1982). More commonly, intrusion may
occur vertically, as a result of natural processes (eg root
penetration and burrowing) as well as artificial process-
¢35 (eg pling; see Chaprer 8).

Sediment remioval by current or wave scour, or by
acolian processes which strip sand from duncs or
directly from the beach, will expose material. Sediment
will be moved when the stress applied exceeds the sed-
iment vield strength, which will vary for different types
of material, For example, clays and silts may form a
eohesive sediment body and thus require relatively high
shear stress velocities (as high as those needed o erode
non=cohesive sands and fine gravel) before they can be
eroded, Consequently, under certain conditions, silts
and clays which are strongly cohesive will afford greater
protection to an artefact than a less cohesive body of
coarser sediment consistng of sand or gravel.

Under a future rise in sea-level and landward move-
ment of the shoreling, beach profiles wall typically
lower, exposing sediment and artefacts previously
below sediment or warer depth. Following exposure,
the chemical and biological attack of organic material
will accelerate dramavically (see below). Exmraction
may follow exposure, and once material is incorporat-
ed as a mobile element of the nearshore zone coastal
sediment, attrittion will encourage further physical
damage.

Compaction and distortion may be caused by the
loading of a sediment (and contained artefacts) by
water and'or sediment, but may alvo oocur a5 a result
of dewatering of previously saturated sediments. The
latter form of compaction 15 commen in areas which
have been subjected to artificial drainage and land
reclamation, such as the Fenlands of East Amnglia,
where peat wastage of several metres has occurred in
the last century [Godwin 1978}, The impact of wet/dry
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cyeling (Mathewson and Gonzalez 1988) due to tidal
fluctuation across freshly exposed artefacts 15 also like-
Iy o be highly derrimental in coastal archacological
environments, &s constant shrinkage and expansion
influence artefact porosity and molecular structure,
leading to accelerated structural disintegration.

Subserial exposure will change following sea-level
rise, dug to erosion in the upper intertidal areas and
increasingly prolonged submergence in the lower inter-
tidal zones. In general, sediments and archaeological
material {particularly wood, leather, faunal remains,
and other organic matter) suffer more rapid decay once
they have been exposed to aerobie conditions, due
to  increased microbial and  fungal  activity.
Biodeterioration occurs as a consequence of degenera-
tion initiasted by micro-organisms and their by-
products (eg Simpson 1994). There are several types of
fungi that degrade organic material through cellulose
and lignin breakdown, and bacterial organisms behave
in similar fashion, destroying cell structure (Boyle and
Mirchell 1981).

In addition o microfauna, boring macrofauna such
as mollusca and crustacea can also cause widespread
bicdegradation. Subtidal molluscan borers may be
cause for future concern as intertidal zones migrate
landward, leaving material exposed in the present inver-
tidal zone to be arcacked in the subtidal zone (ef Ferrari
and Adams 1990}, Crustacean borers will be active
throughout the intertidal zone and will have a heavy
impact upon any freshly exposed organic archacologi-
cal remains. In contrast, the anacrobic reducing
eavironments expericnced during burial and submer-
gence generally promote conditions favourable to
preservation, although new research =5 attempting to
evaluate the impacts, if any, of anacrobic organisms on
buried artefacts (M Jones, pers comm).

The effects of bioturbation {sediment disturbance
by anmimals and plants) in the intertidal zone are also
an important consideration in sediment stabality and
hence artefact disturbance, Grant of of (1982) have
illustrated how seasonal controls on faunal activity
affect sediment coherence, with several types of
bislogical activity (bacterial and algal adhesion; meta-
#oan reworking) acting together but varying widely in
time and space. Sediment stability can be induced by
mucus binding and other extraccllular products of
micro-organisms, particle agglutination, and modifi-
cation of flow adjacent to the bed due to disturbance
by faunal tubes and filaments, Destabilisation can
also ocour, however, due to elevation of sediment par-
ticles into the shear flow zone above a substrate, and
increased bed roughness due to biomrbation.

Changes in warer chemistry will also affect artefact
preservation, particularly owing o elevared waner
tables in the backshore zone in response o sea-level
rise, but also through changes in water quality caused
by sewage. Rising sea-level will change the chemical
composition of the interstitial waver within which an

artefact 15 preserved. The chemical process which

causes most damage to erganic material 15 hydrolysis,
which involves the chemical decay of cellulose in
water (Simpson 1994). In addition, physical damage
may be caused by chemical action in areas with a fluc-
tuating water table. For example, if saline groundwa-
ter penetrates wooden artefacts, salt crystal growth
may cause physical damage to the cellular structure of
the wood as it dries (Simpson 1994). Changes in pH
are also important, since low pH (<pH4) will acceler-
ate hydrolysis and depolymerisation of organic
material, whereas higher pH (>pHE} also causes
breakdown of cellulose chains. Saline water intrusion
into upper intertidal areas is likely 1o give rise to high-
er pH values,

2.4.3 Site and artefact character

When assessing the effects of various coastal process-
es and their relared impacts upon a range of archaco-
legical sives, it is important 1o consider the coherence
of the site as a whole as well as the coherence of indi-
vidual artefacts within the site. It is also vital thar the
geological and enwvironmental context of the site
should be understond, in order 1o comprehend fully
the process/response mechanisms thar will operate in
response 1o fluctuating coastal conditions.

Artefact character

Drefining the specific competence of different archae-
alogical artefacts is difficult, as the coherence of an
artefact can be strongly influenced by the degree of
degradation which it has already undergone. Lenthan
(1981 highlights the ability to resist crosion of a
range of archacoclogical material that upon initial
inspoction might be thouwght of as fairly robust (eg
bome, ceramics, shell, and pollen) but which under
certain conditions may degrade easily. Although
Lenihan (1981 mainly discusses freshwater degrada-
tion processes, many of the processes canm be
cross=correlated to a saline intertidal environment,
The following examples relate largely to wet'dry evele
impacts.

Bone subjected o wet'dry cycles will crack, dis-
tort, and shrink, and cortical lifting is common, Bone
structure is also affected by hydrolysis of protein con-
stituents, which promotes degradation by weakening
the mineral and protein phases in the bone, The
larger the surface area of a bone and the greater s
porosity, the faster degradation will occur, However,
many of these processes are typical of more acidic
conditions (freshwater), and bone is best preserved in
an alkaline environment. Thus, bone degradation may
not be as severe in the marine intertidal zone as in
freshwater conditions, although freshwater input from
fluvial sources (In an estuarne setting) may upset this
balance.
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Ceramics subjected 1o wet'dry eveles become
maore porous and hence weaker. This is mainly due o
the leaching our of potassium, sedium and magne-
sium which occurs rapidly within a few wet/dry
cycles. Ceramics with the lowest firing temperatures
will tend to disintegrate fastest, after as few as 20
wet/dry cveles, and leaching of calcium iz known 1o
reduce tensile strength.

Pollen grains are also degraded by wer'dry cyeles,
and experiments show ¢ 70% and ¢ 83% degradation
of unacetvlated pollen and acetvlated pollen respec-
tively,. This might be an important consideration
when attempting palacoenvironmental reconstruc-
ton from intertidal stratigraphy which has been
repeatedly wetted and dried.

Shell material {ovsters, clams) 15 generally unaf-
fected by wet/dry cveles although a shght reduction
in porosity can occur, and surface textures (growth
rings) can be destroved.

Geological and environmental site context

The geological and environmental context of a site is
also an important consideration in site appraisal, as
substrate competence ultimately determines overall
site cohesion, Lemban {1981) investgated the
impacts of reservoir inundation on a range of archae-
ological sites and formulated a Relative Sediment
Impact Prediction Index (Table 2). Although this
index relates sediment competence 1o a variety of
freshwater erosional processes, they can be adegquately
applied with some adaptation to a marine intertidal
gone, providing an index with which vo gauge sedi-
ment response to changing coastal conditions.

Case study of local coastal responses: Wootton
uarr, Isle of Wight

As discussed abowve, assessing the threat of future
sea-level change on the archazological resource
depends on the interaction of local and regional
coastal processes as well as the nagure of the archae-
ological resource itself. The importance of the more
local controls is now illustrated with reference to
rescarch undertaken as part of the Wootton Quarr
Project on the Isle of Wight.

Doowell {1994) has identified two causes of coastal
erosion along the Wootten coast, ferry surges and
tidal currents. In the last 30 years local ferry traffic
has accelerated erosion because of increased surge
activity from bow wave swash, In particular, ferry
surges have eroded the upper, more competent inter-
tidal sediments (which hawve a high vield strength).
The weaker undetlying sediments have been eroded
by less powerful ndal currents.

Simpson has examined the impact of chemical
and biological processes on wood exposed i the
intertidal zone of this area (1994). He concluded

thar the wooden structures were primarily affected by
wave and current action. However, once exposed
through physical erosion, chemical processes and
aerobic organisms combine to degrade them. These
processes are particularly marked in the upper inter-
ticdal zome because of increased exposure times.
Considerable damage 1o the stakes was also inflicred
by the crustacean borer Limroria, as well as possibly
by the ragworm, Nereis, Boring damage in the sam-
ples examined was highest in the waterlogged wood
exposed above the sediment surface, while the extent
of damage vo the stakes varied according vo the exact
nature of the stakes (eg size, wood tvpe, position in
intertidal zone, depth of burial). The physical
strength of the stakes was also affecred by their mods-
ture content, and in general enhanced degradation
was recorded at the bottom end of stakes due to nar-
rowing of the wood. Table 3 gives a summary of the
impact processes discussed above, and their modifi-
cation of the archaeological resource.

2.5 Discussion

England’s coast has atracted people throughourt the
Holocene for a variety of reasons connected with
food collection and the exploitation of mineral
resources, as well as for wrade, rransporr, and
defence. Because of the dynamic nature of coastal
change and the demands of prehistoric people; the
spatial and funcrional relationship between human
beings and the coast has changed through time. The
sediments and archaeological heritage of England's
coastal rzone provide an important record of this
changing relationship, which is now under increasing
threat from future sea-level rise and other human
activity in the coastal zone,

Much of England's coast is protected by coastal
defences of one sort or another, and archacological
material behind these defences is curremtly protecred
from most (but not all) of the physical, chemical, and
biological cifects of future sea-level rise. However, in
many parts of the coast, such as on the Isle of Wight
or in the Essex coastal marshes, or in the Severn
Estuary and the Bristol Channel, Holocene coastal
deposits are either unprotected or lie seaward of
defences, and are already being damaged or
destroved by coastal erosion,

Studies such as the Wootton Quarr Project reveal
the complexities involved in assessing the impact of
future sea-level rise on England’s coastal heritage.
Mot only are many of the biological, chemical, and
physical processes responsible for damage to the
resource poorly understood, bur the range of local
site processes makes simple predictions at a national
level almost impossible. Thus, although projections
of national and regional rates of future sea-level
change highlight the spatial varations expected, they

are of limited value in assessing local site impacts until
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Table 2 Environmental sediment matrix index
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combined with local coastal geomorphology and
coastal processes. Moreover, when considering local
coastal responses 0 sea-level rise, the commonly
cited adage that the past is a key to the future docs
not necessarily hold true, given the changes in the
coastal zone brought about by land reclamation,
urban expansion, and the construction of sea
defences.

Table 3 Summary of impact processes

ENGLAND'S COASTAL HERITAGE

2.5.1 Holocene sea-level changes and
coastal archacology

The general pattern of vertical changes in sea-level in
England is well known; spatial differences during the
mid and late Holocene are largely a product of differ-
ential erustal movements due o the effects of ice
unloading, However, our knowledge of the spatial

IMPACT PROCESS

MODIFICATION OF
ARCHAEOLOGICAL RESOURCE

PHYSICAL

Wape achion - ncreased impact energies and shock
pressures. Physical breakdown and remosal (swash,
backwash, drift aligned) of shoreface material

Exposure/extraction - damage, alteration,
destruction

Crrront action - increased atrition and abrasion of shoreface
material, primarily during erosion and transport of matenal

Deposifion of sediment will eventually ocour

Exposure/extraction ~ damage, alteration,
destruction, redeposit, loss of contexi

Burial = protection

Suspended sedirment deposition - incrensed rates of erosion
will lead to mcreased rates of suspended sediment deposition
exther within the intertickal zone or alshore

Burial - proteciion

CHEMICAL

Anaerobic conditions - generally associated with
burial emvironments and tend to preserve organic
artefacts

Aevobic condifions - once exposed, acrobic macro- and
microfauna, bacteria, and fungi mpidly attack organic remainsg
leading to biodegradation. Metal artefacts will undergo
cxidation beading to degradation

Exposure = damage, alieration, destruciion

Water chemsistry - controlling factors include: nuirient levels,
pH and salinity leading to ccll degradation and breakdown of

afgankc arclact

Exposure - damage, alteration, destruction

BIOLOMGICAL

Marine borers
Maoldluscan — Teredo, Hawkia, Martena
Crustacean — Lomaoria, Chelura and Sphasrona

Fungi
Hamdwmyceres, Mernlne Lacrymans, Coniphera cerbella

Bacreria
Arronvonan, Parudomeanas, Acmembacter

Macro- and microfaunal activity tends o lead 1o
biodegradation of organic maternial, with wooden
structures particularly prone 1o cellulose and lignin
breakdown
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response of England’s coastline to these wertical
changes in sea-level is poor. In particular, palacogeo-
graphic reconstructions depicting shoreline move-
ments during critical vime periods for the Holocene
have been produced for only one area, the Fenlands
of East Anglia (Waller 1994). Consequently, the
dynamics of coastal vegeration communities and sed-
imentary environments, and their relevance o
human occupation and exploitation of the coastal
zone, are not known for much of England’s coastline.
Future sea-level research must address this isswe if
we are to improve our understanding of the causes of
and responses to shoreline movement throughout the
Holocene. From an archaecological point of view,
reconstructing the dyvmamics of different types of
shoreline (low, medium, and high energy) 1s likely to
reveal different types of interaction between human
cultures and their coastal environments. Obtaining
such data 15 in practice relatively straightforward;
standard technigques of stratigraphic data collection
combined with our existing knowledge of vertical
sea-level changes can allow the identification and lat-
eral wracing of coastal landscapes of different and
definable ages over wide arcas (eg Long and Innes
1995).

On a national basis, a key objective if we are wo
improve future predictions of sea-level rise is 1o
develop our knowledge of vertical sea-level changes
during the last 2000 years. Direct and proxy sca-
level data are available, but there are few high-reso-
lution investigations for this most recent time peri-
od (although see Allen and Rae 1988; Allen 1991
“This is because there are few near-surface sedi-
ments which have not been disturbed by deep
ploughing, surface sediment wastage, or the con-
struction of extensive sea defences. For archacolog-
ists and sea-level researchers, there is more to be
gained from collaborative studics of the last 2000
vears than for any other period in the Holocene.,

2.5.2 The impacts of sea-level rise on
England’s coastal heritage

The impacts of sea-level rise and the oprions for
management of coastal archacology are now consid-
ered in the light of the above discussion. Chapters 8
and 9 contain a further discussion of some of these
themes (and others). Managing a resource as
diverse as England’s coastal heritage requires infor-
mation at national, regional, and local levels.
Without such data, the classification, prioritisation,
and protection of the coastline in the face of future
sea-level rise cannot proceed coherently, Chaprers 6
and 7 describe this information, but to contribute
fully o an understanding of coastal protection in
the future sites must be evaluated in two dimen-
SI0NE!

I Sparal and chronvlopical varabiliy s the narure of
Englands coastal hertrape

It i clearly not possible o protect all coastal archago-
logical sites from future sea-level rise, and the decision
o protect & site or not will depend on its nature and the
likelihood of its destruction. Consequently, the sparial
and chronological distriburtion of different types of site
as well as the namure of their accompanying coasial
palacoenvironments must be established. Furthermore,
this record must take account of the history of human
oCcupation, recognising that there tend to be specific
chromological and spanal links between cultures and
sea-level change.

2 Rusk of destricrion of coastal hevitage mites

Mot all coastal heritage sites will be detrimentally affect-
ed by future sea-level change; some may already be
protected by natural or artificial sea defences and others
may be protected by future changes in sediment supply.
The sites identified in 1 sbove must therefore be
assessed in terms of the threat from site=specific coastal
processes in the face of future sea-level change. For
example; classfving coastal erosion on a simple qualita-
tivie basis through inspection in the feld and the use of
historical sources {eg Smith forthcoming) will not pro-
vide the detailed information required o assess specific
of-site processresponse mechanisms; a more accurate
way o do this may be through the adoprion of a modi-
fied preservation’theear index similar to that employed
by the Humber Wetlands Project (Van de MNoort and
Davices 1994) (discussed further in Chaprer 9).

Similar indices have been developed for verrestrial
archacological sites, and it is worth considering alverna-
tive environmental scenarios where the impacts of phys-
ical, chemical, and biclogical processes overlap with
coastal zone processes o some degree. Mathewson and
Gonzalez (1988) have categorised site decay mecha-
nisms and devised a site decay and preservation matrix
that considers individual site tvpe response to various
physical, chemical, and biological mimpact mechanksms
(Table 4). Bunal response 15 qualified in terms of
enhanced preservation, accelerated decay or neutral
effects. With the exceprion of crvstalline lithics, most
archaeological marerial suffers acceleraed decay in wet
acrobic environments. The consideration of preserva-
tien potential in this way can be used to determine man-
agemient response to site threat and the cost-effective-
ness of excavation or bunal preservation. Thus, if a site
15 to be buried the design plan of any bunal works can
incorporate burial strategies likely to enhance artefact
preservation (see Mathewson and Gonzalez 1988, 525).

2.5.3 Artefact and site preservation
following future sea-level change

As we have noted above, very little work has looked at
the physical, chemical, and biological impacts of
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sea-level change on coastal archasological material. Only
the Wootton Quarr Project has explicitly sought to exam-
ine these processes. However, the Wootton survey has
provided only a brief snapshot of the processes operating
in the intertidal zone, and there is no mformation on the
medium=term (ie decadal) impact of sea-level change on
coastal archacology. In additon, no-one has investigated
ditions for sssessing such medium-term fmpacts would
be in a coastal zone where the coastal heritage has previ-
ously been surveyed in detadl; bur which has expenienced
coastal retreat or advance since the survey,

Research currenthy under way may cast some light on
the rate and nature of the loss of the resource in the
coastal zone. The MARS project (Monuments Ar Risk
Survey; English Heritage in association with the
RCHME]}, for example, seeks to assess the rate and
nature of monument decay and 1o determine the effect
of management strategies on different archaeological
sites (Darvill and Wainwright 1994), Where MARS
study areas cross the coastal zone, information about the
impact of sea-level change and coasal management
strategies on coxstal archaeology may be assessed. The
MARS project also complements the English Hertage
Momuments Protection Programme [(MPP) (Darvill and
Wainwright 1994), and should help in directing MPP

ENGLAND'S COASTAL HERITAGE

fesouiroes towards monumenis and landscapes under
threat.

An alternative approach to this problem 18 to
re-cxmmine coastal areas which have previously been
stndicd under one of the wetland projects described
above. For example, the Hullbridge Survey in Essex
1970% and 1980s, and thix arca has since expenenced
rapid coastal erosion. In addition, parts ef the
Blackwater Estuary are currently trial sites for the much
discussed ‘managed retrear’ -:rmq:.rnfmm]mmm-
ment (Pethick 1993), Resurveying a number of stes
identificd by the orginal Hullbridge Survey would be an
imformative and cost-cffective way of assessing the medi-
um-term impact of sea-level rise on different tpes of
archagological resource, in an area experiencing both
runtural coastal retreat and managed rerrear. Moreover,
comparison of material removed during the survey with
material which has remnined in the intertidal zone maght
enable a further sssesament of the rype and raves of
degradation which accompany sea-level change. The
Woonon Chuarr Project also provides an opportunity for
assesaing the impacts of sea-level change and eoastal
erpaion on a monthly and anmual basis, through the
monitoring of different artefacs using high-precision
surveying techniques.

Table 4 Archaeological component decay and preservation matrix

ARCHAEOLOGICAL SITE COMPONENTS

e e b el el T R B bR e
Acd environment A Al E N A N M A A N A N
Basic environment E E N N E N N A A N N N
Dry (continuous) E E| E M E N N N N E M
e E|B|B|Aa | A | A |A]|Aa|A|a|lN]A| A
Compression A|A]JA|A N N A A A bl A N A
Movemem M M| N| A N M 'l A A M A M A
Wevdry A|A]JA]|A A A A A A A N A A
Micoorganisms A I NJA|A N N N N N A A A N
Mactootganisms A|A] A|A M A N A A N A M M
Wet asrobic AJA|lA|A N A A A A A N A N
Pocereltbany Alalala|a A Al A AN A] A A
Frecec A | Al A|A N A A M E M A E N
Thaw NIN|N|N N A N N A N A A N
E = enhanced preservation A = accelerated decay W = neurral or no effect
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2.5.4 Protection strategies

Protection of archacological materal on dry land sites
generally has  hmited environmental ‘knock-on
effects’, anmd criterin already exist for determining
whether such sites should be scheduled for protection
or not. However, in the coastal zone a sedimentary
body containing archaeological material is as much a
part of the natwral sedimentary dymamics of a coast as
one which is archaeologically barren. In this situation,
any attempt to protect the coastal heritage is likely o
interfere with the natural processes operating in the
coastal zone, and therefore potentially has extensive
knock-on effects on adjacent coastal environments.
At present, cost-benefit analysis is routinely under-
taken by coastal managers before deciding whether or
not a coastal protection scheme should proceed.
Almiost inevitably, therefore, issues surrounding the
management of England’s coastal heritage will depend
to varying degrees on the “value” of different types of

archacological resource, Some may argue that the
intrinsic value of England's coastal hertage s such
that its assessment in monetary terms is inappropriate,
and that it is meaningless 1o assign value o discrere
units of a coastal system when that system can only be
understoed as an integrated entity. Moreover, it may
be inappropriate to value on the same scale a range of
individual sites, when the archaeological and land-
scape components of cach site have differing contri-
butions to make to our overall understanding of
England’s coastal herntage. However, it 15 clear that
faillure to attempt such an exercise may ultimately
count against the case for protection. Turner o af
(1994} argue that in the “real world" of environmental
economics, play-offs between different chioices have to
be made. Consequently, if we are to argue cogently for
the preservation of England’s coastal heritage, we
must define both the *value’ of what is to be lost as
well as the processes that threaten it



3 A conceptual model for the archaeology of the English

coastal zone
by TR L Allen

3.1 Introduction

As we have seen in Chapter 2, the coastal zone is a
somewhat indefinite zone of land and sea thar srraddles
the shoreline and includes the intertidal zone, that parn
of the sea-bed directly accessible from the land at low
tide. In the coastal zone the natural resources of the
land are combined with those of the shoreline irself and
with those of ar least the shallower and nearer parts of
the sea. There is the potential for trade into and out of
settlements located on the coast, together with related
industrial developmens.

Greologically, the coastal zome i3 a generally very
dynamic environment, in a manner perceptible in
many areas over a time-scale of decades and even years,
The natural processes of sediment erosion, transport,
and deposition bring about the horizontal displace-
ment of the shoreline, either landward of seaward,
tagether with the shoaling or deepening of bays and
estuaries, and consequently may profoundly influence
human activities in the coastal zome. The coastal zone,
lving unprotected on the marging of the open sea, i
also a harsher environment than the more shelvered
himterland, with i woods, heaths, and fields. Wind
speeds are on the whole greatest in the coaswal »one,
and wind-driven salt spray can affect crops and vegeta-
tion for substantial distances inland from the shore.

Any conceptual model for the archaeology of the
English coastal zone must be founded on the geolog-
tcal compasition and structure of the zone, and on the
processes, and particularly their rates and rendencies,
that have most recently affected it. The character of the
coastal zome 4% we see Il oW Fepresents an integration
of the conseguences of many natural processes in
action over a period of time. In some parts of the zone,
the relevant period is to be measured at least in hun-
dreds of thousands or even millions of vears, In other
parts, the tme-scale reduces to thousands of years

only,

It 15 wseful to focus discussion on three principal cases:
Case 1| the retreating upland coast (paragraph 3.2)
Case 2 the advancing lowland coast (paragraph 3.3}
Case 3 the retreating lowland coast (paragraph 3.4)

The tmescale relevant to the first of these ranges

bevond the start of the Holocene and, im many
instances, beyond the beginning of the Pleistocene.

The Holocene is generally a sufficient frame for Cases
2 and 3.

Case 2 can be usefully subdivided on the basis of
whether relative sea-level is moving upwards or down-
wards in the longer term. Although the above three
cases will be examined separarely, none can be con-
sidered or applied in strict isolation, since changes in
external factors can force radical shifis in the
response of the coastal zone and there are circum-
stances where one case may arise as a subser of
another.

3.2 The retreating upland coast
(Case 1)

The rerreating upland coast is exemplified by a cliff
cut in rocks of Pleistocene or earlier date which has a
height above sea level, profile, and configuration
determined by events that occurred over tens of thou-
safds vo millions of years. The cliff may vary in height
from a mere 10-20m, as in pars of north-east
England and East Anglia, to the towering edifices
topped by steep, vegetated slopes of 300m or more
found in Devon and Cormwall. At ingervals along
cliffs there are vallevs and other low places where
access o sea-level, although not necessarily settle-
ment, is possible. The rare of retreat of cliffs in
response to weathering and erosion i a functon of
the lithology and structure of the rocks that form
thermn, and of the local wave-climate. The Palacozeic
rocks of England are in most places indurared, fold-
ed, and faulved; as a pesult, they are eelavively strong
and have a high resistance to marine erosion, afford-
ing cliffs that retrear under present conditions ar an
average rate of the order of a centimerre per year. The
Mesozoic rocks are for the most part little deformed
and only moderately hithified mudrocks, sandstones,
and limestones. These beds at the coast create cliffs
with a moderate resistance o erosion, retreating at a
rate of the order of o decimetre per year. The clays
and sands of Tertary age, wogether with the ulls and
glaciofluvial gravels and sands which predominate in
the Pleistocene sequence, are poorly lithified, with
only a low resistance to maring erosion. Chifs formed
in these deposits can refreat at an average rate mea-
sured in metres annually.

Consider the distribution and fate of settlements
of a single size introduced into a retreating upland
constal zong dunng a single cultural peniod (Fig 20).
The “firstline” settlements situated at or close to the
shoreline at tme ty draw heavily and possibly



A COMCEPTUAL MODEL FOR THE ARCHAEOLOGY OF THE COASTAL ZONE |

.,
1
e iy

. .

Beach depunii
wih framposed s meekgssd
m T

Fig 20 The response of seetlements of a single period awd stze to differewt rates of i retrear ar an upland coast,
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predominantly on the resources of the sea and shore,
*Second=hine" settlements depend less on the sea, and
settlerments of the ‘thard line”, lyving well back from
the coast, may rely exclusively on the immediately
surrounding land. A small rerrear of the cliff (time 1)
sees the destruction of the seaward part of a first-line
settlement and the descent or transposition of archac-
alogical deposits and structures o the foot of the cliff
below. The loss of its scaward part means that the set-
tlement itself has become diminished. Ar the foor of
the cliff, the more durable of the transposed archaco-
logical materials — masonry, pottery, bones amnd teeth
from food preparation or burials, industrial residues,
and the larger metal objects = become incorporated
by tidal and wave action as “archacological pebbles®
into whatever kind of beach deposit 1s accumulating
there. These beach deposits vary from strews of boul-
ders derived from the chiff above to spreads of gravel
or sand, according o circumstances. Under the
severest conditions, all of the transposed archagolog-
ical materials may experience a degree of longshore
transport away from the immediate site of the settle-
ment from which they originaved. The retreat of the
chiff to an even more inland position (time t7) sees the
transposition of a second-line as well as the first-line
settlement. Consequently, a third-line semlement is
displaced by the coastal movement into a potentially
misleading justaposition with the shoreline.

What happens to an  individual settlement
depends on the area it covers, the distance 1o nearest
neighbours of a similar size (generally increasing with
size], and the rave of clifl rewrear. Figure 21 is an
artempt o show whether cqual-sized sertlemenis are
likely to be diminishedtransposed, ransposed or dis-
placed, as a function of settlement size and rate of
cliff retreat. It is convenient here to describe a settle-
meent as small if it is a single farmstead, a group of a
few huts, or a minor 1o modest military installation
eccupying an area of the order of 0.25ha (50 x 50m)].
One of medium size, a small village or large encamp-
mient, would have an arca of about Sha (225 x 225m).

A large settlement or town would ke wp an area of
the order of 100ha (1000 x 1000m), We see from
Figure 21 that diminution 15 likely o be the fate of
large settlements on upland coasts with a low rate of
retecat, whercas transposition and displacement will
prevail where settlements are small and the rate of
ceteeat is high.

A brief comment is appropriate on some of the pat-
terns w be expected when settlements which are
active during a single period arc established on a
retreating upland coast during each of a number of
cultural periods, or where a site is occupicd continu-
ously through several periods. In the first case, and
choosing small settlements for the purpose of illustra-
tion, sites of the later period 2 are interspersed with
displaced settlements of the carlier period 1 (Fig 22a).

'
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Fig 21 Response of settlements at an upland coass ro oliff
refreat, T = setthement wholly ransposed into sea, DM-T
= settlement partly dimintshed and partly transposed. DS
— serilement disploced. A symbol such as T, T, DY recordy
in fegrerice the effect of rerrear on firit-, second-, and
ehird-line sertlerents
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Fig 23 Serlement at an advancing letdland coast, Schematic and not o seale. (a) During a period of rising relattoe sea-
fevel wwith abundary sediment suppdy; (8} derivng a pertod of falling relative sea-level with abundant sediment supply

The juxtaposed sertlements of the vwo periods,
because of cliff retrear, could have drawn on a sub-
stantally different balance of resources. Where there is
continuous occupation over a4 number of successive
periods at a coastal sive (Fig 22b), we may see a regres-
sive diminurion and wransposition of the sites on a
period-by-period basis; thar is, a landward overlap of
the occupied arcas and a conseguent landward upward
reduction in the daw range of the archaeological

deposir,

3.3 The advancing lowland coast
(Case 2)

The sustained upward movement of relative sea-level,
such as occurred in southern England during the
Holocene, creares space which can be filled with sedi-
ment from rivers draining into the coastal zone, and
from sea-floor scour and the erosion of marine cliffs.
Where the sediment supply is sufficiently great, a low-
land coastal zone will develop that advances seaward
away from the coastal uplands, On the more exposed
parts of the coast, this zone typlcally consisis of inter-
tidal flats and extensive tidal marshes protected by
narrow bars, spits or barrier islands compoesed of grav-
¢l and/or sand. Where sand is available on an exposed
shoreline, chains of wind-blown dunes may arise
abowe tidal levels 1o cap the barrier islands, spits or
bars, In areas which are more sheltered from wave
activity, notably estuaries and tidal embayments, the
shoreline is typically muddy, and very few or no barri-
ers of coarser sediment develop between the sea and
the tidal werlands.

Although the long-term movement of relative sea-
level is envisaged as upward, the character of the udal
marshes in an advancing lowland coastal zone is par-
ticularly sensitive to short-term fluctuations over a
period of the order of 500-1000 years, such as seem to
have occurred during the Holocene, These wetlands
obrain sediment through tidal inundation (mineral
supplyd and from the growth of indigenous plants
(organic supply). A temporary downward trend of rel-
ative sea-level reduces or even terminates the mineral
supply, with the result that only the organic contribu-
ton remains and a peat can form. The peat may
become rain-controlled or even stop growing and
experience loss due o biclogical and chemical
processes, if the downward movement of relative
sea-level is sufficiently deep. An wpward fluctuation,
however, accentuates the tdally dependent supply of
mineral sediment which, overwhelming the organic
supply, creates a rapidly accreting, mineralogenic
marsh. Flucmations of relative sea-level superimposed
on the general upward trend may therefore intreduce
significant *pauses’ into the vertical build-up of wet-
land sediments in the lowland coastal zone, without
much affecting the ourward movement of the shore-
line. These Muctuarions may also affect the systems of
tidal crecks that provide an access o and from the
marshes; a creek svstem may become blankered by
peat and destroved during a dewnward movement of
relative sea-level, only vo be born again in a new con-
figuration when upward movement recommences.

Figure 23a illustrates three stages in the seulement
of a lowland coastal zone which is growing upward and
outward under the impact of a rising relative sea-level.
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Dcoupation can occur at any stage in the construction
of the complex, bue 15 most likely w take place, and 1w
be permanent as opposed w occasional or seasonal,
during the pauses identified above, Permanent settle-
ment can occur during episedes when the external
geological conditions would otherwise dictate season-
al eccupation (relatively rapid sea-level rise) only of
there 15 a parallel land-claim involving the erection and
maintenance of flood defences. The main effect of the
upward growth of the sediment complex s that the
archacological deposits are fully preserved (of Case 1)
but become progressively more deeply buried within a
stratigraphy  of non-archacological origin. The
settlements of period 1, with the exception of that
established on the margins of the upland bordering the
wetlands, represent temporary activities controlled by
tadal and seasonal constraints, Although one of these
lies well back from the shore, the activities there could
have been wholly related 1o the sea if the chosen site
had been the banks of a substantial tidal creek, fea-
tures encountered in virtually all salimarshes, Perod
2, coinciding with a substantial pause in the build-up
of the wetlands, saw permanent settlements and
land-claim. Settlement occurred again (period 3) after
a disadvantageous change in relatve sea-level led o
the sites of period 2 being abandoned and owver-
whelmed by tidal deposits. As with period 1, a senle-
ment of period 2 on the margins of the uplands was
eventually buried beneath wetland sediments.

The sertlements depicted in Figure 23a are implic-
itly of small or medium size. Where a large senlement
occupied through several periods occurs on an
ourward-building coast, an archaeclogical deposit
exhibiting seaward overlap of sentlement may arise
(Fig 22¢) in response to the movement of the shoreline
{ef Fig 22h).

Asg in north-west England and the Scomish Borders
simce the mid Holocene, a descending, terrace-like
flight of offlapping wetland and other coastal deposits
can be expected in places where sediment 18 abun-
dantly supplied to the coastal zone, and the long-term
tendency of fluctuating relative sea-level 15 downward
(Fig 23b). In contrast to the previous case, there 15 no
lenger the risk in this advancing lowland coastal zone
that archaeological deposits will become buned more
deeply than normal for “dey land” sites. One-period
settlements introduced over a number of periods inte
such an eaviconment may be expected 1o display inter-
spersion and displacement, but in a different manner
o Case 1| (Fig 20). First-line settlements of periods 1
and 2, established ar contemporancous shorelines, lie
well inland from the coast by period 3, If there was
continuous occupation during a number of periods, a
significant change of resources and activities over time
iy be expected. Teaversing the area from the original
uplands o the 2ea in period 3, the occupation zites
may be expected wo exhibit an upward reduction in
overall date range.

Changes in marine cicculation and in the availabil-
ity of sediment can occur in such a way as to permit
an advancing lowland coast to replace a retreating
upland one (Fig 22d), These circumstances provide
the best chance for the long-term burial and preser-
vation in beach sediments of archacological materials
transposed from partly or wholly destroved senle-
ments established carlier on the uplands.

3.4 The retreating lowland coast
(Case 3)

Here we need consider only the effects of upward
movements of relative sea-level. Where there is little
sediment available, the shore will reprear across a gen-
tly sloping bedrock plain, leading o settlements
catablished there being abandoned and becoming
cither imvertidal or submerged (subridal) (Fig 24a).
Mo more than thin and incomplere burial of archaeo-
logical structures and materials need be expected, but
some dispersion of occupation debris away from sives
by wave and vidal currenis is likely on the more
exposed coasts. Mote how longer-lasting sentlements
with progressively younger addivions appear, as the
former land surface is ascended inland. More also that
the first-line sertlememnt of period 3, drawing its
resources largely from the sea, is associated with sites
of the earlier periods 1 and 2 established well inland
of the coasts at the time.

Even under conditions of upward-moving relanive
sea-level, the regime of a lowland coast can change
from advance to retreat for a lengthy period. The
archaeological consequences of such a change are in
many respects the same as with the retreating upland
coast (Case 1) except thar, because the regressing
coastal zone is now at sca-level, the burial as well as
the diminution and transposition of setilement sites
can arise (Fig 24b). In the situation illustrated, the
scttlements of period 1 were established afier
land-claim of part of the wetlands. The retreat of the
coast caused the destruction of the flood defences and
the abandonment of these sites, which were either
transposed into the intertidal zone or became buned
under new deposits of silt under the influence of the
rising sea. Stratigraphically, the wetland sequence
within the arca of land-claim ineludes a buried soil,
marking the surface of the marsh which was stabilised
as the result of the construction of the flood defences.
Should the retreat continuwe, the innermost settlement
of period | could become exhumed in the interndal
zone, in addition vo that of period 2 being transposed.

3.5 Aeolian effects

In the exposed environment of the coastal 2one, the
wind can be a potent agent of sediment transport
when climatic conditions change appropriately, carry-
ing sand inland for several kilometres away from the
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open shore. Chains of tall dunes develop closest vo the
coast, giving way at a greater distance to rolling
mounds and sheets of sand. The presence of a sandy
shore is a necessary condition for the formation of
these spreads of wind-blewn sand. Blown sand can
cocur on the more exposed lowland coasts, as well as
inland from bays and the mouths of valleys on upland
shores. The wind as a transporting agent does not

depend on gravaty, so that blown sand can be found
on uplands lying tens of metres above sea-level.
Lengthy periods of sand Blow can lead to the partial
or complete burial of settlements sitwated at o near
the coastline. The repetition of the circumstances
favouring samd blow can permit the preservation of
settlements and related activities of a number of
periods.



4 Environmental archaeology in the coastal zone

by M Bell

4.1 History of research

Evidence for past landscapes and environmental change
exposed on the foreshore has long excited interest and
curiogity. Gerald of Wales (¢ 1191 1908 editton)
records a storm at Newgale, Wales in 1172 which
exposed a forest submerged, perhaps; he speculated, by
Moah's flood. Durning the eighteenth and nineteenth
centuries many submerged forests were noted by those
with a geological or antiquarian inverest (Fig 25); early
observers include Bodase (1758) ar Mounts Bay, and
Joseph Banks who wvisited submerged forests in
Lincolnshire im 1796 (Robinson 1984). Mineteenth-
ceniury fascination with these finds was linked with an
inverest in the antiguity of man and the geological
occurrence of extinet animals (see Boyd Dawlins 1872,
Lucy 1877). As observations accumulared some of the
sites were dated w prehistoric periods, for instance by
the discovery of a Neolithic axe ar Hunstanton (Smith
1919). The Cromer forest beds were cleardy of much
carlier dave, having exotic assemblages of extinct ani-
mals and plants (Lyell 1885, 157).

Chance coastal exposures by storms were supple-
mented during the later nineteenth century by observa-
tions during major engineering projecis. Submerged
forests, some associated with faunal material, were
noted during construction of docks at Portsmouth in
1847 (Codrngton 186%9), Hull and Grimsby (Wood
and Rome 1868; Hawkshaw 1871), the Gloucester and
Berkeley Canal (Lucy 1872), Boston, Lincolnshire in

1882-4 (Robinson 1984), Southampton Docks (Shore
and Elwes 1889), Heysham (Reid 1913, 500, and
Liverpool and Wallasey (Morton 1891), Comparable
evidence was recorded during tn streaming in Cornash
estuaries (Johnson and David 1982).

Retd (1913) reviewed the evidence for submerged
forests in a work that shows some confusion about how
the deposits formed, advocating a theory of sinking land
between 3000 and 1600 BC which contrasts with the
presently accepted model of Flandman sea-level nise
(Chaprer 2), Monetheless his preface highlights the
imerdisciplinary significance of these sites. Much of
what had been done, he argued, was from a geological
perspective, whereas ‘the deposits should be examined
bed by bed, nothing should be overooked, whether it
belongs 1o geology, archacology, or natural history’
(Reid 1913, 10).

By comparison with the wealth of nineteenth-
century references, those of the later rwentieth century
are less numerous and confined 1o a few areas where
maore detailed work has been done, To some extent this
probably reflects a move away from the polymathic
scientific interest of the amarewr o the more spe-
cialised and narrowly demarcated academic disciplines
of archacology, geology, and zoology, etc, o which
these curious intertidal sites may nor have appeared so
directly relevant as they did in the last cenmry. Many
coastal sites, being exposed only episodically, are less
likely to be recorded by the professional than by the
scientifically curious local person who is able 1 go

Frg 25 Submierped fowesr ar the meowrh af the river Al (de Rawce 1877, fig 18)

5t
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frequently inte the field and observe the results of
exceptional natural events. This may partly explain
why the intertidal sives have not received the archaco-
logical emphasis which the ninercenth-century
records, and recent discoveries, suggest they deserve.
Twentieth-century imteresi has focused particularly on
vegetation history, Quaternary studies (Godwin 1943],
and sea-level change (Chapter 2}.

4.2 Coastal change: general
models

The coastal zone 15 an environment of ecological con-
trasts and dynamism reflecuing the interplay of fluctuar-
ing terrestrial and martime influences, Spatially there
are the ecological contrasts, seen In & ANSECt Moving
from open sea to dry land which might include the
following:

sen rmudflats+saltmarsh rreed swamp sedge fen+fen
carrraised bog rtransitional woodland +dry land.
That sequence s basically as reconstructed for the
Fenland (Hall and Coles 1994, fig 1.2) with the addition
of the raised bog stage, which 5 represented during
some perinds in coastal wetlands such as the Somerset
Levels and Severn Esmuary,

Temporally the exvent of these various zones would
have varied greatly depending on the degree of marine
influcnce, and on factors such as plant colonisaton and
suceession, local hydrology, etc. Far from representing
static and stable systems, coasts are characterised by
constant change on many intersecting and overlapping
timescales. In the short term we have the regular cycli-
cal and predictable changes of the tidal cycle, with its
twice-daily inundations, fortnightly spring tdes, and
cyclical variatons in spring tide level during the year
(sce Bell 1990, fig 160 for a Severn Estuary example).
Then there are longer-term changes, such as sea<level
change related, for instance, to cimate change, In addi-
ton to predictable and gradual changes there are events
such as storm surges ansing from particular conjunc-
tons of weather patterns and tdal factors, Coastal bar-
riers in the form of shingle or sand bars, often both, will
have developed and grown over long periods as a result
of lomgshore drift and deflanion from the intertidal area.
Individual storms may, depending on conditions of
wind, tide, etc, enhance a barrier or sweep parts of it
away, leading to dramatic inundation of wetlands
behind, Many coastal changes must have occurred as a
result of just such high-imensity and low-frequency
events, Even gradual wrends must often have registered
on the human perception in the form of sequences of
specific events such as storm inundations,

Certain coastal changes will reflect geographically
widespread changes, others more local events on vari-
os spatial and temporal scales. Establishing the relavive
significance of global, regional, and local signals in the
pattern of coastal environmental change is an important
aspect of the research agenda, which will be advanced

by increasingly precise dating of moere sequences,
Motwithstanding the inherently local nature of many
changes, it would seem worthwhile o outline a very
general model of Heolocene coastal change. This is
based partly on the specific case of the Severn Estuary
(eg Allen and Rae 1987), some aspects of which may
prove more widely applicable, while others may reflect
the particular circumstances of that estuary.

Srage O At the base of the sequence 15 solid geology.
This may be mantled locally by Quaternary sediments
which sometimes contain biological svdence of inter-
glacial or glacial environments.

Srage A In the early Holocene, before sea-level
encroachment at specific alurudes, dry land soils
formed on wop of the sediments.

Stage B With the Holocene sea-level rise (Chapaer
2}, these 30ils became waterlogged and organic marer-
ial began w form on their surface, representing the
basal Holocene peat. This is diachronous, that is wo say
the date of its formation on one continuous sloping sur-
face varics according to QLI height.

Shage C Organic accumulaton was overtaken by
sea-level rise, resulting in & transition from organic to
mincralogenic sediments, substaniial thicknesses of
which were deposited during the Mesolithic. Within the
upper part of these mineralogenic sediments in partic-
ular, thin peat bands represent episcdes of reduced
marine influence andfor reduced mineralogenic sedi-
mientation.

Srage D With a reduction in the rate of sea<level
rise, by the later Mesolithic such peats formed exten-
sively, initially as reed peats, then as fen woodland,
leading ultmately w the development of raised bogs in
the inner margins of some wetlands. The Severn
Estuary has produced evidence for extensive peat for-
mation between ¢ 5000-600 cal BC. Pear formation
was oceasionally interrupted by the deposition of min-
eralogenic bands.

A further consequence of the reduced rate of
sea-level rise after about ¢ 5000 cal BC is likely to have
been the increasing formation and growth of coastal
dune or shingle barriers, which insulaved many estuar-
tes and bays from the direct influence of marine
conditions o an extent which wvaried according o
episodic barrier breaching and reformartion.

Srage E Peat growth was halved in much of the
Severn Estuary, Somerset Lewels, and Fenland by
renewed mineralogenic sedimentation under marine
conditions around ¢ 600 cal BC. Elsewhere deposition
of mineralogenic sediments probably occureed ar vari-
ous daves az a result of both freshwater and marine
irundation.
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Srage F Reclamation, drainage, and the construc-
tion of sea defences, Reclamation apparently first
occurred in the Roman period {Chapter 6). In some
areas there is evidence thar reclamation was interrupted
by subsequent phases of marine inundation,

The identification of broad rrends in this model 15 not
intended o play down the significance of the many
tranagressive and regressive episodes represented at a
wide variery af dates in many areas. Tooley (197Ba) has,
for instance, identfied ten transgressive phases in the
north-west, where he associated them with sea-level
change and suggested that they were coeval with trans-
gressions in other parts of the British lsles.

4.3 Coastal change: spatial
manifestations

The exvent of coastal environmental change during the
Holocene ia illustrated by pears exposed in the inter-
tidal area and below low warer. Inland, marine
conditions extended over most of the areas now covered
by coastal alluvium and lowland pears (Fig 26). The
extent of these areas, formerly under marine influence
and now alluviated, is partcularly grear in the East
Anglian Fenland, the Somerset Levels, and the major
evtuaries, parnculardy the Humber, the Thames, and
the Severn. Before Holocene alluviation, marine influ-
ence also extended up the lower courses of many
smaller river valleys, for instance the Sussex rivers Ouse
and Adur. In Essex, Iron Age and Romano-Briteh salt-
working sites mark the former extent of marine influ-
ence and are now well inland (Favwn e af 1990, map 1).

The period of mavimum marine influence, Stage
C, occurred in many areas of southern Britain in the
later Mesolithic and MNeolithic. Holocene sea-level
had risen o within about Sm of is present level, but
major alluviation had not yet occurred in recently
flooded coastal valleys and lowlands. In the Somerset
Levels, Kidson, and Heyworth (1976) established
that maximum maring influence occurred ¢ 4900 cal
BC. Later in the Holocene marine conditions
extended almost as far inland during phases of marine
mransgressive tendency, particularky Stage E.

Marine sedimentation and alluviation in the later
Holocene have converted the complex indented coast
{indicared by shading on Fig 26) w the smoother out-
lines of today’s coast. This has been further reinforced
from Romanc-British nmes onwards by the construc-
tion of stabilising sea-walls and drainage works. What
was in many of the shaded areas a very broad zone
across which marine influence extended at various
stages in the tdal cycle, has been converted into a
narrower coastal band. As a result o great complexity
of ecological niches and ecotones {ransitional zones
berween ecosystems), each with its own resources for
exploitation, has often been very greatly reduced in
extent.

Research relating to past human acuvity in the
coastal zone must necessarily comsider the whele
zone across which coastal condinions have fluctuared
during those paris of the Quaternary when people
were present. Those portions of the Holocene
sequence which happen, at the moment, to be
revealed by erosion in the intertidal zone are, in a
sense, random transects across a spatially much
more extensive and in principle equally rich
resource. Discoveries made in the entire area of for-
mer marine influence are therefore in a general sense
relevant when it comes to esiablishing the potential
for long-term coastal discoveries. Thus, in the
Humber Estuary, where marine sedimenis were
deposited well inland wp each of the valleys,
palzegenvironmental evidence from prehistoric
boats at Brigg and Hasholme is relevant in helping to
establish the palacoenvironmental potential of
coastal contexts.

Examples of changes associated with the forma-
tion and episodic breaching of shingle and sand spits
are found at Hartlepool Bay (Tooley 1978b), Orford
Mess, Suffolk, and Spurn Head at the mouth of the
Humber. The growth of shingle barriers at
Dungeness  eventually transformed a former
Holocene bay into the pressnt promontory some
18km from the former chiff line {Cunliffe 1980).
Even greater coastal changes are documented in the
Scilly Isles, where Thomas {1985) argues that most
of the islands formed part of a single landmass until
the inundation of the central area, apparently in
post-Roman times. This hypothesis s currently
being tested by radiocarbon dating and levelling of
intertidal peats (Ratcliffe and Sharpe 1991).

4.4 Human environments:
resources

The environmental changes described would hawve
created contrasting sets of opportunities for human
activity. Stage A essentially offered the resources of
normal dry wildwood for hunting, raw materials,
and possibilities for early agriculture, albeit
enhanced by the gradually encroaching marine
resources, The peat stages (Stages B and 1) are
likely to have reflected a much greater diversity and
conceniration of resources, which would vary con-
siderably in terms of the raw materials, hunting and
fishing, and grazing opportunities offered by reed
swamp, fen woodland, and raised bog
Environmental evidence shows that the peat surface
was relatively dry, sufficiently so on occasion o
allow settlement on it, albeit probably seasonal, in
the Severn Estuary. Phases dominated by mineralo-
genic sedimentation (Stages C and E) would offer a
more restricted resource base, chiefly fishing, fowl-
ing, and some seasonal grazing at the margins.
Present evidence suggests that only with the
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drainage and reclamation of coastal levels in Roman
and later times did human communities succeed In
insulating themselves o some degree from the
cifects of coastal change, thercafier pursuing a wide
range of agricultural and craft activities in former
coastal wetland on a vear-round basis,

4.5 Human environments:
theoretical perspectives

The existence of resources, however, does not allow
us to infer that they were used. Resources, like envi-
ronments and hazards, are defined in relation to a
subject; some may be favoured, others eschewed, for
no very obvious reason, This is one of several possi-
ble explanations for a relative paucity of fish bones
on some coastal prehistoric sites, It s also hikely that
there are non-functional explanations for many
coastal archaeological sites; these were often wild
and wet places of the kind favoured for ritual and
symbaolic deposition in many prehistoric periods.

Archacological discussion of coastal wetlands has
sometimes had a somewhat deterministic emphasis.
Recent work in the MNetherlands (Brandr and van der
Lecuw 1987; Abbink 1986) has highlighted the value
of giving equal consideration vo both social and envi-
ronmental factors in considering the explanation for
individual changes or evenis. Trackway construction
in the Somerset Levels and elsewhere is often shown
by environmental evidence to be a response 1o wet-
ter conditions. One way of looking at it, therefore, is
as human action determined by an environmental
change. More relevant, perhaps, in erms of under-
standing people’s relationship with nature, might be
an interpreation which viewed wackway construc-
tion as a coping strategy by which people altered
nature to maintain existing networks of social com-
munication despite significant environmental
changes. This emphasis on social communication
gains a measure of support from the deposition of
exotic itemis, such as axes of jadeite and flint, in asso-
ciation with the Sweet Track (Coles and Coles
19864).

Prehistoric eommunities would have been well
aware of the constan changes occurring in coastal
environments. To varving extents their ways of life
are likely wo have been adapred accordingly. Some
changes are short-term and predicrable, such as the
tidal cycle; others much more long-term or episodic.
Enowledge about episodic changes is likely to have
varied according vo the timescale of their recurrence,
and the time and spanial scales of a community's
environmental knowledge, which would relate for
instance to  the social mechanisms for the
communication of knowledge between groups and
generations. Mone of these issues is straightforward,
given the nature of archacological evidence, but in
Favourable contextz it should be possable to make

some progress. Dhe recurrence interval of events of
given magmitude 15 most straightforsard and can be
obtained from a well dared sequence. Spatial scales
of human environmental knowledge might be
inferred from communication routes, such as track-
ways and artefact distributions, and chronological
scales of knowledge, perhaps, from continuities of
material culture and land use. Although clearly diffi-
cult, such objectives may be more realisable in the
coastal zone and other wetlands with a high quality
palagoenvironmental and archacological record, as
well as the potential for precise dendrochronological
dating to provide timescales for change which are
relevant in terms of human perception and decision-
making.

Such research needs to be informed by the hist-
orical record of more recent people’environment
relationships in the coastal zone, by hazards
research, and by an understanding of human percep-
tion of environmental changes. This would help to
engender a more broadly based multiple working
hypothesis approach which should help to identify,
and thus to evaluate, a greater range of possible
human reactions to, and interactions with, coastal
change than has generally been the case,

Part of the inevitable paradox of archacology is
that, as our technical capacity to reconstruct the past
increases, =0 we become more remote from the per-
ceptions and concerns of the past communities we
are studying. This applies particularly strongly in the
coastal zone where, in the last two millennia, people
have increasingly insulated themselves from the
effects of episodic change by drainage and the con-
struction of sca-walls. The fact thar this seems o
have happened about a millennium earlier in Britain
than it did in the pary of the Netherlands which lay
w the north of the Boman world emphasises the
importance of social facvors and the scale of social
organisation. Once sea-walls were in place, commu-
mities were largely insulaved from the effects of
predictable and minor events and could carey our a
much wider range of activities in low-lying coastal
areas, They then, however, became vulnerable to the
effects of rare events such as the 1606 floods in the
Severn Bxtuary (Boon 1980) or those of 1953 on the
east coast (Steers 1971). With ume, people acquire
an understanding of the frequency of events which
can demonstrate that a given specific reclamation is
not viable in the long reem, of at least under existing
coonpomic conditions. Recent examples are Pagham
Harbour, feclaimed in 1876 but inundated and
abandoned in 1910 (Robinson and Williams 1983),
an event which historical sources suggest was the
most recent of a series of attempted reclamations
and subsequent inundations (Cavis-Brown 1910).
Similarly, attempts on the north Norfolk coast to
reclaim and farm Lodge Marsh had subsequently to
be abandoned (Jefferies 1976).
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4.6 The geography of preservation
and research

This section outlines some of the main contexts in
which palacoenvironmental evidence may be preserved
in the constal zone. Some contexts are exemplified by
reference to the specific case of the Taw-Torridge
Estmuary in Devon (Fig 27). In the sections below on
contexts and sources, the main emphasis is on the
palacoemrronmental resource as revealed in foreshore
and <liff exposures in England; however, some use will
be made of evidence of former constal environments
which are now inland in sedimented vallevs and estu=-
aries, and there is also some reference o evidence from
Wales which helps to establish the potential of individ=
ual contexts,

4.6.1 Cliff exposures

Coastal erosion may reveal good sections through envi-
ronments of deposition containing sequences of

sedimentary or bislogical evidence, some of which did
not originally form as a result of coastal processes. Cliff
exposures are imporiant sources of pre-Holocene
deposits, as exemplified by the wvalley fill with
Acheulian handaxes and some funa at Doniford,
Somerset (Wedlake and Wedlake 1963; Gilbertson and
Mottershead 1975). Interglacial raised beaches are
present in many areas; the Taw-Torridge Estuary, for
instance, is flanked by fine examples (Fig 27), some of
which are overlaim by early Devensian dunes, then
head, and ot Crovde o truncoted soil with Mesolithic
artefacts overlain by Holocene colluvium (Fig 27d).
Some cliffl and foreshore exposures reveal
pre=Holocene organic deposits (Fig 26), The main
concentration is in the Cromer Forest Bed and associ=
ated deposits in East Angha. These are of Lower and
Middle Pleistocene date; they lack archaeclogy, but
have been the subject of extensive palacoenvironmen-
tal study (summarised in Jones and Keen 1992), Other
examples are the Ipswichian interglacial deposits at
Selsey (West and Sparks 1960), Devensian organic
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sediments on the Isles of Scilly (Scourse 19913, and
the fill of a late glacial hollow with Coleoprera ar St
Bees in Cumbria (Coope 1994). The carlicst deposis
in Skipsea-Withow Mere are also of late glacial date.
These deposits and others at Hornsea and Grimston
formed in lakes or meres occupying kettle holes in all.
The Skipsea-Withow ecxample has revealed some
archacology and an imporant palacoenvironmental
sequence from the late glacial period until recent tmes
(Gilbertson 1984). Earlier discoveries of lake dwellings
and pile structures in inland meres (Van de Noort and
Dravies 1993; Varley 1968) highlight the need 1o mon-
itor the rapidly eroding coastal exposures of
Holderness.

#4.6.2 Intertidal environmental contexts

The distribution of coastal peats and other ypes of
coastal sedimentary context round the coast of
England and Wales is shown in Fig 26, In all there are
abour 114 documented intertidal and cliff exposure
peat sites in England, of which at least 9 are
pre-Holocene and the remainder are apparently
Holocene. Wales has ar least a further 27 Holocene
sites. The greatest concentration of documented exam-
ples is in the Severn Estuary, followed by Comwall,
with other concentrations in Merseyside, the Solent,
East Sussex, and Helderness.

An idealsed section showing some tvpical relation-
ships between the main sediment types is shown in
Figure 28 which is based partly on profiles derived
from Bridgwater Bay (Kidson and Heyworth 1976, fig

51, south-west Lancashire (Tooley 1978a, fig 14) and
Lincolnshire (Swinnerton and Kent 1976, fig 20).

The carliest contexts in many areas are dry land
sites (Stage A; sce section 4.2 above) which have been
buried by marine sediments. Mesolithic to Beaker
intertidal sites tend to be of this type in Essex, exem-
plified by the MNeolithic palacosol at the Stumble
(Wilkinson and Murphy 1986). Because they are
sealed, such sites are better preserved and more prof-
itable contexts for palasoenvironmental studies than
the truncated sites on inland gravel terraces (Murphy
1988) [see also this volume, Chapter ). The contri-
bution of the intertidal area to the preservation of
archacology s highlighted by the Yelland stone row
(Fig 27¢), which is associated with an old land surface
with a Mesohthic to Bronee Age lithic scatter (Grinsell
1970; Rogers 1946). Stone rows are generally found
on meerland and often owe their preservation, at least
partly, to upland peat formation. But this example is
below high ude level in another form of relict land-
scape created by marine inundation. This serves to
remind us of the gaps m the archacological record at
intermediate altutudes where land has been enclosed
and inensively farmed for millennia, with the result
that monument survival is poor,

The basal peat of Holocene stratigraphics often
mantles the weathersd surface or soil developed on
pre-Hoelocene geology (se¢ Stage B, above). The peat
tends to be diachronous and reflects organic preserva-
tion by rising sea-level; generally, the higher the level,
the later its date, The growth of this basal peat was
often overtaken by continuing sea-level mse, and it

Dusne Sand | Pen and Reed Peat
Clay S | Teesaamp
m Falsed Bog Pear i | L | RBedrock Tleisocens Gravels

Fig 28 An idealised ransecr through a coastiine of Holocene sedimentation showing tvpical relattonships between the main

types of depost
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became buried by marine clays (Swage C, above).
Thercafter, sites often show a number of marine
regressive phases when muineral sedimentation was
reduced and peat-forming  plamt  communities
colonised the area (for further discussion of
mineral'organic ransitieons and oice werse, sec Chaprer
3, abowe). This transition is one which is associated
with evidence for human activity on a number of sives,
for instance Westward Ho! (Figs 27 and 29; Balaam «
al 1987b) and Hartlepool (Trechmann 1936), At
Purfleet, Essex, mineral sedimentation declined
between about 37T00-2400 cal B, and weathenng and
some soil development took place (Wilkinson and
Murphy 1995), Neolithic activity on this surface was
pssociated with dry woodland; the site subsequently
became wetter and peat formation occurred,

Peats relate to various stages in a hypothetical suc-
cession from reed swamp through fen woodland n
some cases to raised bog. Successions were halted or
put back 1o an earlier stage by increased manne influ-
ense or freshwater flooding. Heyvworth (1978) demon-
strates that the submerged foresis in southern Britain
date from the period ¢ 3500-600 cal BC. However,
north of about Morecambe Bay and Tees Bay, the
effects of glacio-hydro-isostanic wplift have been con-
siderable, with the result that earlier submerged forests
dating between ¢ 7400 and 5700 cal BC are today
exposed in the intertidal area.

i

——

Under erosion, peat oulctops prove more resistant
than intervening mineralogenic sediments and form
shelves ending seaward in low cliffs (Fig 30}, Peats are
particularly productive comtexts for archaeological
siructures and palaceenvironmental evidence, as
shown by work ar Westward Ho! (Figs 27 and 29;
Balaarm ¢r of 1987b) and Goldcliff, Wales (Bell 1993a)
(below, Fig 37). Dewiled stravigraphic work and coring
will often be necessary to establish whether exposed
peats represent a full onginal sequence or the truncated
base of an eroded sequence, as hypothesised for
instance at Crab'% Ledge, Tresco (Rachiffe 1993),

Mineralogenic clavs and sthis representing periods of
saltmarsh formation and epiodes of manne transgres-
gon do not have the self~evident palasoenvironmental
'Flib[l.'ﬂl'i]l 1:|t']'|:::|.|_'.-;. 'ﬁ'l-e.::,.' Ty, hlmw.:w.:r, Preserve a oome-
parable range of waterlogged biological evidence of
considerable value in :inl:t:q.'l:rl:l,l.ng wmociated archaeol-
agy, which often relates 1o foreshore actvities such as
hunting, fowling, fishing, and boarwarking.

The alternating coastal sequences of peats and min-
cralogenic depogits have been anributed o a range of
factors. Tooley (1978a) favowrs fluctuations in sea-level.
Comparable sequences could result when sediment
buile up to a level at which mundation was infrequent
and a surface became wegetated, later to be inundated
by continuing sea-level mise, Likewise, the formation
and breaching of coastal barmers has often been

Fig 29 Air photograph of ierridal pears ar Wesrenard Hol, Devow (English Heritage)
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Fig 30 Eroding pear beds ar Lowver Hawxley, Novthusberland (Northrmberiand Conmgy Gonreal)

wdentified as an important factor, Many intertidal peats
are emerging from the woe of shingle or dune bars as
they migrate inland, as at Wesrward Ho! (Fig 27).
Elsewhere there 15 palacoenvironmental ovdence for
the existence of bars which have now been completely
eroded, formerly protected coast i
Lincolnshire, for example, subject to dramane erosion
(Swannerton 1931). However, beach bars are not pre-
requisites for alternating peat'clay sequences, On the
north side of the Severn Bstuary in south Wales and

leaving

Glouwcestershire there are extensive intertidal peas
without evidence for the former existence of an onshore
bar, although offshore bars could have played a parr.

4.7 Intertidal contexts and the
Mesolithic-Neolithic transition

Many intertidal peats in southern Britain date w the
period ¢ 4350-2500 cal BC when a period of reduced
marine influence within the general Holocene nse
allowed the growth of extensive coastal forests which
were subsequently inundated, Many of these sives pro-
duce lithics and charcoal, Such contexts have potential
for the study of relationships between human groups
and the environment at the critical transigon from
hunung and gathering o farming. Where charcoal is
present there is the question of whether it relaves o
domestic hearths or larger-scale environmental
manipulation, which is widely attested for Mesohithic
communmnitics in upland Britain (Edwards 1988), The

possibility of comparable changes in the coastal envi-
ronment remains o be investgaved. Widespread
charcoal and fints at the base of the Westward Ho! peat
are not associated with major wooadland clearance ar
the tme of the Mesolithic midden (Fig 27h). There is
later evidence for wooden stake alignments (Fig 27¢)
on top of the peat dawed 3790-3380 cal BC
(HAR-5642: 4840270 BP). Peats in Hartlepool Bay
show two periods of forest recession before the elm
decline, associated with charcoal, and another much
larger recession following the elm decline (Tooley
1978k). Sites with good preservation of environmental
evidence are also key contexts for establishing whether
sedentary late Mesolithic communites existed in any
particularly rich coastal areas of Bntain, as they «ad
elsewhere i Burope (see also below, 6.2,3.3),

In relation 1w the orging of farming in Britain, s
there evidence for precocious agriculiure in coastal
zones where environmental instability, resultung from
the effects of storms or looding, may have creared a
more open landscape? To what expent were natural
episodic openings in coastal wildwood extended or per-
p-l,:!|u;|l:::|,| 1_1}' the effects of ttu:ilcr-p:llur\qr '|"|I|.|r|:'|.i|:|“:-ll If
coastal sedentism occurred, did it preadapt people to
agriculture or, as in Denmark, did the mhabitants of
coastal sertlements not adopt farming at once because
other resources were sufficient? The degree of continu-
ity or change in the namral or manipulated coastal
environment on either side of about 3300 cal BC iz also
relevant to the origins of farming,
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4.7.1 Aecolian sand dunes

The distribution of wind-blown dunes (see also
Chapter 3) round the coast of England is illustrated
in Figure 31. Beneath and within dunes, buried soils
and prehistoric landscape can be preserved, particu-
larly on the fringes of dune systems where they abut
solid geology and may not have been subject to
repeated Holocene reworking. An example is the
stump of a former dune with molluscan evidence at
Towan Head, Newquay (Spencer [975). Numerous
archacological sequences around the coasts of Scilly
and Cornwall are preserved within dunes. This
capacity for site preservation is illustrated by the bur-
ial of Bronze Age and later ficlds on the inland edge
of dunes at Gwithian, Cornwall (Megaw er af 1961),
and by the long dune sequences at Brean Down,
Somerset, where the late Devensian and Holocene
sequence 15 30m thick (ApSimon o af 1961; Bell
1990). Here, the top 5.5m above a Holocene
palacosol 15 a sequence of blown sands and colluvial
deposits containing five distinet Bronze Age occupa-
tions relating to periods of dune stability and
separated by periods of sand deposition, The sedi-
ments preserved prehistoric structures and activity
areas with a wide range of palacoenvironmental evi-
dence including charred seeds, Mollusca and bones,
as well as less common evidence such as eggshell and
minerally replaced coprolites of dogs and possibly
people. The chemical environment within a dune is
an important factor in preservation. As Figure 31
indicares, most Brivish coastal dunes are largely cal-
careous, because of the presence of shell debris, and
thus are likely 1o preserve bone and molluscan evi-
dence, although decalcified horizons often reflect
leaching during periods of stability; one estimate
indicares that the vop 10em can be decaleified within
300400 years (Jefferies 1976).

The burial of an early medieval setlement and is
fields below the great dune complex on the north side
of Lindisfarne, Northumberland (Walsh 1993),
exemplifies 3 phenomenon found at this date in sev-
eral parts of coastal Britain. It is particularly common
in the Bristol Channel with a probable example asso-
ciated with a shell midden in the dune complex at
Braumton (Fig 27a) and examples on the South Wales
coast at Gower and Kenfig (Toft 1988).

Alrernating sequences of dune-blow and stabilisa-
tion have wvariously been attributed o sea-level
change, frequency of storm incklence, and local
coastal change (Tooley 1985b). Burial of medieval
settlements in particular has often been atiributed to
stormier conditions during the Little Ice Age which
produced its most severe effects in the period AD
1550-1850, This hypothesis needs to be tested in the
context of more precise chronologies for the develop-
ment of specific dunes, which will also help to clanfy
the extent to which dune sequences may themselves
provide palaeoclimatic evidence.

4.8 Sources of
palaeoenvironmental evidence

Coastal sives are of special importance because of the
wide range of biclogical evidence that may be pre-
served, especially in waterlogged contexts. Integration
of a range of data sources from wvarious spatial
catchments allows interpretation to be refined. In par-
ticular, interpretation derived from one dataset can be
tested against other evidence, both archaeological and
biological. A hypothesis will be strengthened when a
range of datasets points to an essentially similar inter-
pretation, albeit often with some specific anomalies
which highlight areas for further enquiry; examples are
the Mesolithic site at Westward Ho! (Balaam er af
1987b) and the Fermby boat (Buckland e af 1990),
Recent sea-level studies have been based om the
integration of several sources of palacoenvironmental
evidence, for instance wdentification of ten transgres-
sive phases between ¢ 7500 cal BC and 650 cal AD on
the Fylde coast of Lancashire {Tooley 1978a). On the
Essex coast Wilkinson and Murphy (1988a, 229)
argue that ‘the development of coastal and estuarine
peats reflects a range of depositional environments and
may also relave vo different stages in the cyele of
advancing of retreating sea level’. Thus, meaningfal
interpretation in verms of sea-level relationships can
often hinge on detailed analysis of the biological evi-
dence.

The formatkon processes and taphonomic factors
gpecific to coastal environments aleo need 1o be consid-
cred. When considering accumulations of biora
(biological evidence — plant and animal remaing), the rel-
ative contributions of inwashed marerial sorved by warer
and mmaterial deposited by human agency need o be
evalumted. Burrowing onganisms may be responsible for
intrusion of biota; somerimes this is comparatively easy
to idennify (Murphy 1988, in other instances less so
(Crabreee 1990). In submerged forest contexts, consid-
cration is also needed of the effect of dismurbance and
contorton by mwee roots, and of the effects of wee-throw,
on pollen and macrofessil stratigraphy. In relation to
dune sites the effects of winnowing, dune blow-outs, and
bioturbation were evaluated in the context of work at
Brean Down (Bell 1990).

In the following review of the varous sources of
palacocnviconmental evidence, no attempt has been
made to include cverything. The aim is to identify key
pieces of work which demonstrate the application of a
technique and draw attention to sites of particular
importance, or future potential.

4.8.1 Dendrochronology

Resolution of many of the environmental archagologi-
cal issues i the coastal rone requires a precise
chronology which s increasingly being provided by
dendrochronology. There is, for instance, the question
of the synchronism of environmental change from one
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area to another and its implicatons for palacoclimatic
and sea-level smudies. Dendrochronology can also dar-
ify the duration of submerged forest phases and the
chronclogical relationships between them and archae-
ologicsl structures. Dendrochronology is also of spe-
cial significance becsuse it can provide a timescale fior
environmental change which s far more relevant to
issnes of human environmental perception and know.
ledge than are chronologies provided by radiocarbon
and prehistoric artefacts,

Teden o ff Seilly

Although many submerged forests contain specics
such a5 alder, which is not suitable for dendrochrono-
logical dating, some also contain oaks which, when
they are a century or 20 0ld, can be suirable for dating.
The important role of these gites is shown by the con-
tnbution which wood from submerged forests an
Stolford, Somerser, and Woolaston, Gloucestershire,
made o the daring of the Sweet Track o 3807-3806
BC (Hillamy er af 1990). Existng intertidal submerged
forest chronologies are Stolford 4052-3779 BC,
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Fig 31 The disiribution of aeolion coastal dues in England (after Goudie and Bromsden 1994, fig 31)
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Woolaston 4096-386%9 BC and 2843-2692 BC, and
Wootton Quarr 34632604 BC (Hillamx 1994). The
Stolford and Woolaston forests died, and the Sweet
Track was constructed in response to flooding, at a
time between 4000-3800 BC when oaks are absent
from terrestrial bogs. This absence of bog oaks, at a
stage when submerged forests were being engulfed,
has been interpreted as evidence of wet, stormy condi-
tons (Morgan & aof 1987 Hillam er al 19900,
Heyworth (1978) had previously drawn amention 1o
apparent matches berween floaring chronologies at
Srolford, Alr Mourth, Lancashire, and Borth, Wales,
indicaning thar these submerged forests had all been
inundaved within less than 30 years. Much more com-
plex histories of inundation are, however, attested at
Wootton Quarr, where tree death occurred, not in a
simgle event, but in at least 7 events over 536 years.

The potential for dating archaeological structures
and artefacts in the intertidal area is illustrated by
Croldcliff, Wales, where two boat planks provide a tree-
ring sequence from 1139-1027 BC and two rectangu-
lar buildings provide a sequence from 518-392 BC
(Hillam 1993; Bell o af forthcoming b). Wooden
structures at Wootton Quarr and the Blackwater
Estuary have been sampled but have not yvet been
dated (Hillam 199%4). It is clear that dendrochronolog=
ical dating and palacoenvironmental studies have
much to gain from close integration of their research
strategies in the coastal zone,

4.8.2 Pollen

Since pioneering investigations by Godwin and
Godwin (1934; and see also Godwin 1943), pollen has
been a key technique for the study of environmental
change in the coastal zone, The technigue has been
extensively employed on the inland margins of coastal
peats, especially in the Somerset Levels (Caseldine
1984) and the Fens (Hall and Caoles 19947, but to a
lesser extent in the intertidal area, Where analysis has
been dome it suggests that conditions in intertadal
peats are usually suitable for preservation,

Pollen played a key part in the definition of envi-
ronmental changes associated with  alternating
sequences of peats and clays in sea-level studies on the
Fylde coast (Tooley 1978a). In combination with plant
macrofossils and other techniques, it allows recon-
arruction  of the sparial relavionship  bevween
archaeological sives and the main vegeration zones,
reflecting varying degrees of marine influence.

In chronological terms pollen contributes not only
to broad-scale vegetation history, but at a more
detailed level to investigation of the relationship
between human activity and sequences of vegetation
change, reflecting, for instance, hydroseral succession
{thar is, plamt seccession in water, for example as a
result of gradually shallowing or sedimenting condi-
tionz). Thus a regressive phase might typically

produce a sequence of plant communities moving
from mudflats wo saltmarsh o reed swamp to sedge fen
to fen carr, this last stage sometimes progressing to
raised bog as a result of mcreasingly nutrient-poor
conditions. The unstable nature of the coastal envi-
ronment 15 such that the succession is often haled, or
put back to an earlier stage, by flooding. As a result,
most successions in intertidal zone peat do not
progress as far as the raised bog stage, a stage more
often reached on the inland margin of coastal wetland
which is more remote from marine influences. In the
Gowent Levels, Wales, however, erosion has cut back
into the bog, exposing on the foreshore ar Goldcliff a
long pear sequence from 5900-1250 cal BC (Smith
and Morgan 1989) with a number of flooding horizons
and a raised bog stage from 3800-1700 cal BC.

Pollen and associated macrofossil analyses from
three intertidal peats in the Bristol Channel illustrare
varying stages of hydroseral succession and degrees of
dryness during regressive phases. Brean Down peat
dated ¢ 4450 cal BC was a freshwater reed community
subject to occasional marine influence [(Crabtree
194907, Blue Anchor Bay peat dated ¢ 5600 cal BC was
an alder=carr woodland (Kerney 1976). At Westward
Ho! the Mesolithic midden was dated ¢ 59004900 cal
BC and lay in an oak, elm, and hazel woodland with
wetter willow carr nearby (Balaam e af 1987).

Pollen helps to establish not only the setting of
coastal archaeological activity but also the effect of
communities on the wetland and neighbouring dry
land vegetation. On the Scilly Isles pollen analysis of
inland peat sites has shown that, contrary to earlier
opinion, the slands were wooded untl Bronee and
Iron Age clearance (Dimbleby o af 1981), That work
i now being followed up by analysis of the intertidal
peat resource [V Straker pers comm; Ratcliffe and
Straker 1996), Westward Ho!, despite having much
evidence of charcoal, produced only possible evidence
for very limived Mesolithic effects. High values for vy
and hazel (for which, elsewhere, an anthropogenic
cause has been suggested) are more likely in this case
to have natural explanations because of the duration of
their occurrence. Ar Goldcliff, Wales, charcoal deposi-
tion occurred in the Mesolithic and Bronze Age, and
Smith and Morgan (1989) identified a series of
Meolithic and Bronze Age agricultural episodes, the
earliest at the elm dechine, The sites of Westward Ho!
and Goldeliff, wogether with other intertidal pears of
comparable date in Pembrokeshire which have char-
coal horizons at their base (Lewis 1992), highlight the
already noted potential of the coastal zone for investi-
gations of the Mesolithio™eolithic transition.

At Ferniby, pollen, macrofossil, and beetle studies
collectively established that the Bronze Age boat
(Buckland et al 1990) had been abandoned and pardy
dismantled, perhaps in a sort of boat yard, on saline
mudflats below contemporary high tide and beyond
saltmarsh, Inland was a wet oak and alder forest
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Fig 32 Submerged forest: stump of oak with radianng, buiress-ltke roots, Grange P, Gloucestershire (T R L Allen)

fringing the Humber Bstuary, with some hints of cul-
mvarion. Earlier studies in the Humber wetlands by
Smith (1958) used pollen 1o establish an environmen-
wal framework for the Brigg boat finds, wrackwavs, and
arvefact finds in the Ancholme valley, and to clarify
their relationships 1o marine flooding horizons. Part of
this spudy was the intertidal peat site of Ingoldmells,
Lincolnshire, with evidence for Iron Age and
Romano-British salt exwraction, Limited pollen and
macrofossil analysis indicaved open water with fring-
ing fen and fencare. The sequence would, however,
repay more derailed investigation because greaver
marine influence might be antcipated during the
period of the salt industry itself.

4.58.3 Plant macrofossils

Plant macrofossil studies are frequently conducted on
a complementary basis with pollen analysis, and
together they provide evidence of the kind outlined
above for spatial distrbution of plant communities
and vegetation SWoCession.

4.5.4 Wood

Although most accounts of submerged forests contain
some information on the tree types represented, quan-
tified results are rare. Exposures of submerged forests

provide opportunities for mapping areas of ancient
woodland (Figs 32-3) and looking at issues of spatal
variation, as 15 being done at Goldeliff, Wales (Bell
1993a), Such studies do, however, need to bear in
mind the possibility that presently exposed surfaces
may to some extent be diachronous, being eroded to a
lower level to seaward, Diachronicity, or otherwise, in
exposed submerged forest surfaces could be investi-
gated dendrochronologically.

Analvsis of the morphology of rees can contribute
o our understanding of coastal wildwood (Figs 32-3).
Trees from peats can be characterised by long straight
trunks indicative of former dense forest (Robinson
1984), contrasting with the low-branching trees famil-
iar from parkland or managed woodland (Rackham
1986). Very long oaks between 18 and 27m long have
been recorded from coastal peat contexts at Sharpness
Dhocks (Lucy 18773, Hull Docks (Hawkshaw 1871},
Lincolnshire (Robinson 1984), and the Fenland
[(Godwin 1978). The Hasholme log boat, den-
drochronologically dated to 322-277 BC, also provides
evidence of the longevity of trees in the wildwood, being
GO0-B20 years old when felled (Hillam 1987). Stedies
of the direction of twree-throw can provide information
on storm wind direction (Allen 1992b) and also high-
light natural episodic regeneration processes in the
wildwood. The recurrence interval of these events
could be assessed dendrochronologically. Invertidal



ENVIROMMENTAL ARCHAEOLOGY IN THE COASTAL ZONE fifl

peats also represent important sources of information
about human use of w‘cmd, as for instance in rectangu-
lar lron Age structures and rrackways at Goldcliff,
Wales (Bell 1993a). There is also the potential demon-
strated by the inland peat sites of the Somerset Levels
for information on woodland management (Morgan
1982) (see also below, 6.3.3).

4.8.5 Seeds

Pioneermg analysis of seeds from submerged forests by
Reid (1913) revealed a rather limited range of species,
More recent work on seeds and other plant macrofossils
has made important contributions 1o an understanding
of coastal sequences at such sites as Westward Hol,
Brean Down peat, and the semting of the Ferriby boar
{Buckland er al 1990). In Essex, plant macrofossil evi-
dence has complemented a range of other evidence
indicating thar the dey land palacoso] of Meolithic date
was buried by marine deposits. Plant material associated
with the wooden paddle ar Crouch site 26 indicaves thart
it was deposited with the remains of salimarsh plants ar
the strandline (that is, the shore where detrital material
such as seaweed is washed up by the tde) (Wilkinson
and Murphy 1986).

Macrofossils from the Graveney boat dated
970=1160 cal AD (BM-T15%: 1003240 BP) included
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plants of saltmarsh and material derived from both
local and reglonal vegetation, indicating that the boa
cargo was hops (Wilson 1975).

A dry land soil subsequently buried by marine sed-
iments at the Stumble, Essex, has produced the largest
assemblage of Neolithic plant material from eastern
England. The presence of cereals with nuts and rosa-
ceous fruits, and evidence for the use of roots, tubers,
and rhizomes s particularly interesting (Murphy
1988). It thus confirms evidence from other recemt
studies (Moffert ¢ af 1989) for the significant use dur-
ing the Mealithie of wild plant foods, which suggesis
that the ransitien from a hunting and gathering way
of life to an agricultural one, was more gradual than
has generally been hypothesised. Cereal macrofossils
are also reported from a Beaker pit ar Jaywick and a
late Bronze Age briguetage site, Crouch Site 2, where
there are also cercal impressions on briguetage
(Wilkinson and Murphy 1986). A midden context at
Leigh Beck, Camvey Island, has produced charred
macrofossils of cereals, arable weeds, and halophytes;
this is interpreted as debris from crop processing
which was dumped in a saltmarsh context (Wilkinson
and Murphy 1995),

Dry land dune sites are suitable contexts for the
preservation of charred macrofossils, and at Brean
Down they produced evidence of Bronze Age crop

Fig 33 Subnierged forest: soindblown alder coith rootball, Goldelll, Gt (F B L Allen)
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husbandry and environment and even one picce of
charred seaweed (Bell 1990), Chif exposures at Porth
Killier, in the Scilly Isles, have also been productive of
macrafossils, both charred and mineralised, the latter
probably the result of replacement in the calcium-rich
environment of the midden (Ratcliffe 1993), Charred
cereals from this site have been accelerator-dated 1o
the mid to late Bronze Age and a cache of almost pure
barley associated with prchistoric field walls below
dunes at East Porth, Samson, has been
sccelerator-dated 1o the early Bronze Age (Rarcliffe
1993).

4.8.6 Other microfossils (diatoms,
ostracods, and forams)

These have been employed in a8 number of studbes
where they have demonsirated changing water condi-
thons, in particular the changing extents of marine and
freshwater influcnces. Examples include Downholland
Maoss, Lancashire (Tooley 19784), kev contacts above
and below peats ar Crouch site 8, and contacts at
Jaywick berween a buried soil and overlying clavs
which proved to be marine (Wilkinson and Murphy
1984). Dsrracods and distoms at Brean Down helped
to extablish the environmental condivions associated
with the deposition of peats and estuarine sedimenis
(Crabtree 1990; Robinson 1990).

4.8.7 Bones and other evidence of
animals (see also below, 6.3.3)

Unusual preservation in the intertidal area s shovwn by
the recent find of footprints in intertidal clays at
Farmby, Merseyside (Cowell er af 1993). These repre-
sent human adults and children, deer, surochs, and
crane. Their likely dare is Neolithic or eardy Bronze
Age. Similarly, human footpring of Mesolithic date
are reported from two sites in the Welsh Severn
Estuary (Aldhouse-Green e al 1993), where animal
footprints are also widespread and cattle foorprints are
associated with Iron Age structures (Bell 1992, fig
18). Another form of indirect evidence for animal
activity 18 wood with evidence of beaver gnawing, from
& log jam in a cliff exposure at Withow Gap,
Holderness (Van de Noort and Davies 1993), A
beaver bone and some gnawed wood have also been
found ar Caldicor, Wales (Navling 1993,

Caleareous dune sands frequently preserve animal
bones, and much of the evidence for the vertebrate
fauna of the Scilly Izles and Cormnwall comes from
dunes and middens. Intertidal peats also preserve
bones excellently. Together, dunes and peats represent
8 key source of information relating o Britain's wild
and early domestic fauna, especially from western
Britin where, a3 a result of acid seils, other contexis
for bone preservation are few. Many of the older
sccounts of intertidal peats refer to finds of bones but

sometimes these older identifications may not be reli-
able and, judging by the experience of Westward Ha!
{Levitan and Locker 1987), older collections may
have amalgamated material from contexts of different
dantes,

Dizcoveries of aurochs {wild cattle) are recorded
from the Severn Estuary near Lydney (Lucy 1877,
115) and Southampton Docks (Shore and Eblwes
1889), and there are many old antiquarian and geo-
logical records that mention finds of deer. Many of
these animals must have foundered naturally in
swampy ground, Elsewhere bones are interpreted as
debris from human activities, as with bones of
aurcechs, pigs red deer, and roe deer in the Westward
Ho! Mesolithic midden (Levitan and Locker 1987).

The potential of intertidal fauna s highlighted by
the discovery of a wild pig st Lydstep, Wales (Jacobi
1980a; Lewis 1992), with the microliths of the
weapon apparently responsible for fts  death.
Presumably it escaped the hunter but died in the
swamp. The bones have been accelerator-dated to
4320-2980 ¢al BC (5300280 BP OxA-1412; Lews
1992}, There is alto the record of a gant late glacial
deer (Megaceros gipamiais) with a8 barbed point from
the sediments of Skipsea-Withow Mere (Gilbertson
1984).

Cut antlers were found at Sharpness Docks (Lucy
1877} and antler martocks are known from at least five
coastal sives: three in Wales, all dated to the Mesolithic
(Aldhouse-Green & af 1993), one mn the Ribble
Estuary, Lancashire, and another found during the
making of the Manchester Ship Canal. Their contexis
suggest that the mattocks may have been used for spe-
cinlised purposes in the exploitavon of coastal
resources, Perforated antler implements are associated
with the bones of whales in the Firth of Forth {(Evans
1975; Clark 1952). Whale bones were found during
construction of Preston Dock and in tin works at
Pentuan, Cormwall (Beid 1913, 97), but there is no
direct evidence for their exploitation in the English
intertidal zone. Exploitation cleardy tock place, even
s0, because the bones of whales and other large
marine mammals are not infrequently found at coastal
prehistoric sertlements (eg Bishopsiwone, Bell 1977;
Kingston Buci, Curwen 1931; Scilly, Turk 1978),

Evidence for fishing in prehistory seems (o be sur-
prisingly limited from the coastal zone in England in
comparison with, for instance, sites in Scotland. Scilly
scems to be an exception, with fish bones on several
sives (Ratcliffe 1993), Westward Ho! produced only
four fish bones (Levitan and Locker 1987). Wilkinson
and Murphy (1995) record very sparse evidence of
fishing at Shoeby, Southend. Fish of 11 species were
present in Bronze Age contexts at Brean Down
(Levitan 19%90). It remains to be established whether
the paucity of fish on some sites reflects mphonomic
factors, inadequate sieving programmes, or the lim-
ited use of this resource,
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Fig 34 Limper neiddent ar Porche Kitleer, Ides of Scilly (Cormeall Archaeologroal Urnich

4.8.8 Marine molluscs

Although accumulations of marine Mollusca are fre-
quently found in coastal cliff and dune exposures (Fig
34}, well dated middens which have been studied in any
detail are few in England, and new discoveries deserve
a high priority. At Westward Ho! a Mesolithic midden
(Bell 1987) largely comprised mussels (Mol edilis),
peppery furrow shell (Sorebicwlarda plana), cockle
[Clerarrodermal, and carpet shell { Fenerwgpus). Sample size
was relatvely small and the shells were commanuted
and therefore unsuitable for studies of seasonality. The
need for constant vigilance in the coastal zone s high-
li.gh!rd h}' the recent |J:i:~L‘\-|ﬂ.'|:r:.-' |.|!|'1.':|g|"|I srnall middens of
late Mesolithic and Neolithic date on the now-
reclaimed margins of coastal wetland at Prestatymn,
Wales (Thomas 1992). Analysis of a Roman and
medieval midden-type deposit at Leigh Beck, Canvey
Island (Willinson and Murphy 1995), mdecated that
the assemblage was partly a result of human activities,
but also perhaps of natural processes of accumulation,
Thers are many more coastal sites where there 15
some evidence for the use of marine Mollusca. Probably
the greatest concentration i on Scilly (eg Porth Killier,
Rarcliffe 1993) and in the south-west, and this has been
convernently reviewed by Coy (1987), It is frustrating
that, in the past, too litde of this evidence has been
saved and analysed in detal. Mot only can it provide
information on the human exploitation of coastal

resources but, if due care is taken to consider ssues of
human selectivity, it may also help to idenufy evidence
of environmiental changes as suggested by the composi-
tion of the lave Mesolithic and MNeolithic middens at
Prestatym, Wales (Bell er af forthcoming a). An issue
which needs w0 be considered is oyster culture and
transport, which was clearly important from Roman
tmes (Cov 1987) w judge by the numbers of shells
reaching inland sites (below, 6.4.3)

4.5.9 Land molluscs

These occur in two main tvpes of coastal conbext: inter-
tidal sedimen Sequendes and cliff CEPOSUNES. The most
frequent context in the intertidal zone is estuarine min-
cralegenic sediment with a very restricted assemblage
often dominated by Mydrnbie, Such an assemblage may
confirm marne influence but may not permit a very
detaled environmental reconstruction, Molluscs do not
appear to be preserved in most ntertidal peat, although
in some specific areas condinons are sulficiently cal-
Careous, as, for instance, the manne molluse midden at
Westward Ho!. Here land molluscs supported the evi-
dence from pollen, beetles, plant maceofossils, erc for
woodland conditions and small pools on the site (Bell
1987}, Simalar fen woodland condinons are indicated
by o combination of Mollusca and pollen at Blue
Anchor Bay, Somerset (Kemney 1976). At Purfleet,
Essex, a woodland molluse fauna represents
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colonisation during a regression phase and prior to peart
imktiation. It suggests maostly dry woodland at the ume
of MNeolithic activity, but with occasional freshwater
flooding (Wilkinson and Murphy 1995). A fen wood-
land assemiblage is also present in “marl’ below invernidal
peat at Hardepool (Trechmann 1936). A list of land
and freshwater molluscs is recorded from invernidal
exposures at Westbury on Severn, Gloucestershire, but
it is mot very specific abouwr the contexts sampled
(Kennard and Woodward 1901). Other conrexts with
special potenmial include mufa exposures on the coast,
which have been recorded during conspruction of the
New Docks at Southampron (Shore and Elwes 1889)
and on the Humber coast berween Sunk Island and
Spurn Head (Van de MNoort and Davies 1993, 19). The
potential of tufas is exemplified by sequences further
inland in the Humber weilands in the Ancholme valley
(Preece and Robinson 1984,

Cliff exposures have provided late Devensian and
carly  Holocene  molluscan  evidence  from
Skipsea-Withow Mere (Gilbertson 1984), and late
Devensian and Holocene molluscan sequences from
chalkland dry walleys at Folkestone, Eastbourme
(Kerney 1963), and the Isle of Wight (Preece 1979
1980). Such sites have conimbuted significantly to
knowledge of molluscan biozones and introduction
dates and there 15 a strong archacological connection,
because in these contexts environmental conditions and
sedimentation rates in the later Holocene are strongly
influenced by human activity,

Coastal dune exposures are often calcareous and
preserve Mollusca. BEvidence relating to conditions
before sand accumulation is rarer but did survive at
Towan Head, Mewquay, where it demonstrated that
scrub or light woodland extended nght down to the
coast, At Harlyn Bay and Perranporth, Cormwall, on the
other hand, open conditions obtained from the carliest
preserved levels (Spencer 1975). Dune sequences in
western and northern Britain are important contexts for
dating the introduction of continental mollusc species
irive Britain (Evans 1979). Thus in a number of strati-
fied dune sequences (eg Brean Down, Bell and Johnson
1990], introduced species occur in the following order:
Cavchlicella acuta, Cernuelle virpars, and Candedula
trtersecta. It 15 probable that such introductions
oecurred imitially as a result of coastal trade, and that
the last two species later spread inland and founshed,
often in habitats created by human agency.

4.8.10 Insects

The potential of insects, particularly beetles, in stud-
ies of the ecological history of the coastal zone is
amply demonsteated by work on the peats at the inner
margins of coastal wetlands on the Somerset Levels
(Girling 1984) and Thorne Moors (Buckland 1979),
and similarly the insects from the Brigg Raft
{Buckland 1981). Given this potential, it is surprising

that only two major studies seem to have been pub-
lished of insects from organic deposits exposed in the
interticdal area. The midden and overlving submerged
forest at Westward Hol, Devon (Girling and Rebinson
1987), had faunas indicating fen woodland environ-
ment with pools of water. The second major study
was from mineralogenic sediments underlying Ferriby
boar 2, dated ¢ 1800 cal BC, and underlying fen pears
(Buckland e al 1990}, Insects complemented plant
macrofossils and pollen in showing that the boatr had
been deposived in estuarine conditions in the open
mudflats of the lower foreshore. Insect evidence
would be expecred o survive in most waterlogged
contexts in the interndal zone, and beetles are some-
times mentioned in carly accounts, Unol recently
waork in this ficld has been limived because there has
been only a very small number of rained specialists,
but this is now increasing and there is clear porenial
for expanded research on internidal organics.

4.8.11 Soils and micromorphology

CLff exposures provide many instances of buried
soils, particularly below and within blown sand and
colluvial sequences. Radiocarbon dating of such soils
is possible using charcoal or humus fractuons. The
potential of coastal exposures for work on soil history
is shown by the loess-derved soil at Pegwell Bay, Kent
(Weir of af 1971). Micromerphological investigation
of both buried soils and dune stabilisation phases at
Brean Down proved very profitable, both in terms of
work on sodl history and in the eluaidation of micro-
sequences of human activity areas [Macphail 1990, eg
fig 1300, thus complementing, at 8 much smaller
scale, data from three-dimensional artefact recording.
Former soils in the intertidal area at the Stumble and
Purflect, Essex, have been analysed micromorpholog-
ically, but here interpretation was limited by diagenic
changes consequent wpon brackish water inundation
(Macphail in press). Many other burmed soils in
coastal locations would repay examination, for

instance the Harlyn Bay ¢hiff exposure (Whimster
1977} or the apparent land surface associated with the

intertidal Yelland stome row (Fig 27 and Rogers
1946).

4.9 Erosion

Virtually the whole of the archasological resource in
the intertidal zone and cliff exposures is self-evidently
subject to erosion. What is the timescale of the threat?
Peat ledges in the intertidal zone end im low cliffs
which are subject o undermining and collapse, The
rate of erosion will vary greatly according to local fac-
tors, the periodicity of sediment cover, etc. Erosion of
up to 310mm a vear has been recorded at Goldcliff in
the Welsh Severn Esmuary (Bell 1993a, 88). At this
give, pear ledges which had remained wvietwally
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unchanged over at least two yvears suddenly underwent
catastrophic erosion during 1994, involving cracking
and the pecling-off of great plates of peat 10m or more
across, which took with them archaeological structures
(Bell 1994). Air photographic archives offer special
potential for derecting and mapping intertidal peat
cxposures and monitoring larger-scale changes over
the umescale of available cover, perhaps up o 40-60
years.

Belatively unconsolidaved Quaternary sediments in
coastal cliff exposures are also very vulnerable to the
effects of erosion. At Brean Down, for instance, com-
parison of archacological surveys in 1955 and 1985
shows average erosion rates of 0.30m a wear (Bell
1990). At Skipsea-Withow Mere the rate is 1.2m per
yvear and the coast retreated 225m between 1825 and
1984 (Gilbertson 1984). The moenitoring of intertidal
exposures of a palacosel at the Stumble, Essex has
recorded erosion rates of 10-20mm per vear from the
surface (Murphy and Wilkinsen 1991,

The number of sites where erosion has been quan-
tified is very small and the timescale of monitoring has
often been insufficient to permit long-term extrapola-
mon. During regular monitoring of key sites the
replanning of certain pear edges and levelling of sur-
faces would help w improve knowledge of erosion
rates; this also needs o be related o information on
wave power supply at specific locations (J R L Allen
pers comm). Sites which would be suitable for erosion
monitoring include those where we already have the
advantage of some baseline data as a result of previous
archasological work, eg Westward Hol, Ferriby, and
the Essex sites. Many of the erosion processes are,
however, highly episodic and so subject to the vagarnies
of chaos that the future trajectory of an exposure, and
the vulnerability of the archaeological resource which
it contuins, may well be impossible to predict.

4.10 Conclusions and
recommendations

Knowledge of the environmental archaeological
potential of the coastal zone owes much to the obser-
vations of nincteenth-century antiquarians and
archaeologists who were fascinated by submerged
forests. The broad picture of distnbution that they
provided is augmented by recent field and analytical
work, which has been restricred 1o a limited number of
areas,

What is needed now is field assessment of sites that
earlier records and recent observations suggest have
special potential, Field assessment needs to be carried
out jeintly by archacologists and palaccenvironmental-
ists, as in Essex where an effective ficld methodology
has been developed (Murphy and Wilkinson 1991,

11}). Monitoring is necessary, both on a regular annual
basis, as recommended for key exposures on Scilly
(Raicliffe and Sharpe 1991), and following major
storm  events, Assessment s inevitably hampered
because some sites are only episodically exposed by
storms. This makes it desirable 1o draw on a network
of local observers who can monitor key sites, using the
ecxpertise of county archacologists, contracting unirs,
and museums, and amareurs with good local kmow-
ledge. Whar can be achieved by long-term non-
professional monitoring is demonstraved by Ted
Wright's discoveries over the last 58 years at Ferriby
(Wright 1990).

The outcrops which can be used as a basis for plot-
ting new fmnds and monitoring erosion have been
planned in only a few intertidal exposures. Small-scale
plans exist for Westward Ho! {(Balaam ef of 1987h, fig
2), Stolferd and Bridgwater Bay (Kidson and
Heyworth 1976}, the Chapel Point and Ingoldmells
foreshores in Lincolnshire {(Swinnerton 1931), and
Par Beach, Crab's Ledge, and Porth Mellon on Sally
(Ratchiife and Sharpe 1991, fgs 9-10; Ratchife 1993,
figs 15, 17-8). The increasing availability of Electronic
Distance Measurers (EDMs) and the increasing aceu-
racy of Global Positioning Svstems (GPSs) and sup-
porting software should help o make the monitoring
of erosion of intertidal exposures more feasible,

The episodic nature of exposure in coastal areas
and the uneven distribution in space and time of envi-
ronmentally aware observers mean that we should not
restrict attention only to those areas that have been
productive in the past. Among the most important
recent discoveries are areas which hardly figure in the
antiquarian  literature, eg Wootton Quarr, Isle of
Wight, and the Gwent Levels, Wales. Other areas,
such as East Sussex, which do figure in the antiquar-
wn and geological iteratures, do not seem to have been
the subject of much recent scientific study.

Faor the more important of the sites identified, the
next stage of assessment would be cleaning and
non=destructive drawing and recording of what 15 at
present undergoing erosion. Experience shows that
this relarively low-cost exercise can be highly produc-
tive, as it was in the inital stages of the Brean Down
project (Bell 1990, 6). Recent assessments of
Scillondan coastal sites provide a model for wider
application (Ratcliffe and Sharpe 1991; Rawcliffe 1993;
Ratcliffe and Straker 1996). As part of these investiga-
tions strategic sampling was carried out 1o assess the
potential for preservation of palaceenvironmental evi-
dence.

Bevond the assessment stage, decisions omn
larger-scale excavation and sampling depend on the
importance of presently exposed evidence, and assess-
ment of erosion risk (see above).



5 Survey and recording in the intertidal zone

by H ¥ Tison, M G Fulford, and 8 Crutchley

5.1 Introduction

This chapter provides a general overview of the devel-
opment and characteristics of survey in the coastal and
intertidal zones;, as a framework for the discussion of
the archaeology in the following chapters. Following a
review of where survey has been carried out in England
(5.2}, the contexts in which it has been undertaken are
analysed (5.3). The methodology and problems of sur-
wiey in the coastal environment are highlighted (5.4) and
the impact of these on costs is outhned (5.5). Finally, a
summary of the present state of survey, and of the
appropriateness and effectiveness of different types of
survey, is presented (5.6). Because imerest in the coast
15 relavely recent; this chapter draws heavily on sur-
veys in progress; both at the feldwork and the
post-excavation and report writing stages, and the
authors are grateful for the access they have had w
INLEFim reports,

Although interest in archacology on the coast has
been evident from the eighteenth century (eg William
Borlase, 1753; 1758), it would be fair to say thar survey
and recording in the English coastal and intertidal zone
is a relatively minor and recent aspect of archacological
research. Until the 1980s the scope of research in the
coastal and intertidal zone was lacgely confined o sin-
gle “sites’ or themes relaved 1o partcular steetches of the
coastline. Discoveries were made by chance, rather
than through any systematic assessment of the archago-
logical potential of the coastline, The extensive publi-
cation of finds in conjunction with an assessment of the
stratigraphic sequence of the inerudal site ar Meols ar
the end of the Wirral peninsula in Cheshire (Hume
1863) serves as an example of the single-site approach.
More wide-ranging research is exemplified by the work
af Warren on the prehistoric land surfaces exposed off
the Essex coast (Warren o af 193%6). Here, woo, the
stratigraphic or geological context of artefacts and
Structures was & mapor concern. ' Ihomas's investigation
into the development of the Isles of Scilly (1985) =
more recent, and conceived at the beginning of the
‘modern” phase of research inte coastal archacology,
The recognition of ‘drovmned’ archasology between the
larger lands provided one of the main sources of evi-
dence for tracing the evolution of the individual islands
up to the present day. From the early 1980s up to the
present we see the increasing development of both
short-term commissioned survevs and longer-term
research programmes,

The subject matter of this chapter embraces both
intertidal and coastal surveys. The principal concern of
the latter has been the monitoring of the erosion of cliffs

T4

and shorelines which are ar, or just beyond, the extreme
upper limit of the tidal range. Altogether, those surveys
that have taken place have covered only a small propor-
ton (less than 10%) of the estumared 3220km of coast
and tidal inlets in England with direct frontage wo the
sea. However, if we take the length of England®s coast-
lime (85%20km) arising from the Joimt MNature
Conservation Committee's definition, which includes
estuaries, inlers, and rivers wo the point of normal idal
limnir, the amount surveyved represents considerably less
than 5% of the whole (PG 20, DoE 19923, Annex 1).
Mevertheless, the surveys illustrate growing awareness
af the threat 1o the coastal archaeological resource from
natural and man-made sources. These threars include
rsing sea-level coupled with increased erosion, as well
as threms from development pressure and coastal traf-
fic (see above, Chaprer 2, and below; Chaprer 8). Past
research and casual discoveries were influential in shap-
ing the pattern of intertidal research from the 19805 w0
the present, but recent surveys have also been under-
taken where no previous work has been recorded. In
these cases fresh discoveries and development-led
threats have provided the impetus. A consideration of
the aims and achievemers of survey in the coastal rone
will be followed by an appraisal of the methods and
techniques which have been developed in this particu-
lar context.

5.2 The location of coastal and
intertidal survey

The earliest commissioned large-scale coastal and
intertidal survey to ke place on the English coast was
arguably the Hullbridge Project in Essex (1982-T)
(Wilkinson and Murphy 1982-88; 1995; Murphy and
Wilkinson 1982; Murphy nd). It covered some 200km
of the heavily indented Essex coastline from the
Thames at Purflect to the south bank of the Stour (Fig
35). Survey initially focused on the Crouch Estuary
(1982-3), but was then extended to include the
Blackwater Estuary and the Clacton area {1984-5], the
Roach and north bank of the Thames in Essex (1986),
and the Swour and Colne Estuanes, as well as the
Dovercourt area (1987). More recently, since 1992,
there has been a continuing and expanding programme
of reconnaissance of the Essex coast as part of the
RCHME"'s regional programme, for example off
Mersea [sland and Bradwell-on-Sea (Crump and Wallis
1992, 38-42), The Hullbridge survey has become a
model for later projects such as the Lindsey Coastal
survey, which was conducted in 1989-90 and covered
20, 5km of the Lincolnshire coast (Brookes er al 19907,
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Concerns about coastal erosion have led several
local authorities to consider the management of ther
coastal archacological resource. For example, in 1989
English Heritage instgated the [sles of Scilly Coasal
Management Plan, carried out by the Cornwall
Archacological Unit. A rolling programme of fieldwork
began in 1989 and a report on the results of environ-
mental sampling is under way, Erosion caused by
storms was the main impetus for a programme of
coastal monitoring in October 1990, which covered
51km of the islands’ coastlines in 10 days, discovering
41 new sives and monivering 83 known ones (Raucliffe
and Sharpe 1991). This project did nov include the
entire coastlime of Scilly bur selected siretches of coast-
line already known for their potennal. Those arcas that
were omitted from the survey altogether contained less
than a dozen recorded archacological sites. A rapid
overall survey iminally identified the most valnerable
and important sites so that subsequent fieldwork could
be directed at them. Detailed yearly momitoring was
suggested for 19 coeastal and intertidal sites, and others
were recommended for S-yearly monitoring (Ravcliffe
1993, 40-2).

Morthumberland County Council has also pro-
duced a coastal management plan which classifies sites
in terms of their archacological porential and the
degree of risk of loss by erosion. The plan was devel-
oped from a rapid survey of TO miles of coast by the
Glasgow University Archacological Unit and funded by
English Heritage (Morthumberland County Council
1994}, Systematic survey of the intertidal zone fell out-
side the scope of this project. Further south, the
Morth-East Manume Archacology Survey wook place
along 43 miles of coast covering the area from high
water mark to the 12 mile limit, which represents G040
square miles of sea bed (Buglass 1994, 7). This survey
included the coasts of Durham, Cleveland, and North
Yorkshire and was completed in Seprember 1994 by
Cleveland County Archacology Section with funding
from the RCHME as part of the recording programme
associated with the compilanon of the marinme record
of the MMBE. The principal aim of this survey was to
enhance the record of wrecks on the sea-bed, although
some information about archasology on the foreshore
was also recorded.

There have also been recent surveys in the Solent.
The Woatton Quare Survey on the north coast of the
Isle of Wight occupied several seasons berween
September 1989 and July 1994, It covered 6km of
coastline and the corresponding related intertidal zone,
and 12km’ of hinterland; it also extended 3km offshore
from the coast. It is particularly significant because of
the range of information obtained from the intertidal
and subtidal zones. The survey revealed some 157
intertidal sites and structures among which those of
Meolithic, Bronze Age, Roman, Saxon, and medieval
date are the best represented (Tomalin 1991; 1995,
Tomahn of af 1994) (Fig 36). On the opposite shore of

the Solent, the Langstene Harbowr project in
Hampshire took place over two weeks in August and
September 1993 and again in August 1994, It was
fumded by Hampshire County Council, the Hampshire
and Wight Trust for Mantume Archacology, and the
Department of National Heritage (Allen, M e af 1993;
19%94).

In the Severn Estuary a large number of individual
intertidal surveys and excavations have taken place on
both the English and Welsh sides of the Estuary. Since
the early 1980s to the present the Postgraduate
Bescarch  Imstitute of Sedimentology and  the
Department of Archacology of the University of
Reading have carried out wide-ranging reconnaissance
of the Estuary, to gain a clearer understanding of the
Holocene sequence and certain aspects of the archaco-
logical pesource in the ingertidal zone (eg Allen 1987,
Allen and Rae 1987; Allen and Fulford 1987). More
detailed surveys and assessments (see Fig 37) of par-
picular sites and localities, particularly palacochannels,
have also been undertaken (eg Allen and Fulford 1986;
Allen and Fulford 1992; 1993; 1996; Allen and Rippon
forthcoming; Fulford e af 1992; 1995). In addition
maore site-oriented ficldwork has taken place on the
Gwent coast under the auspices of the Severn Estuary
Levels Besearch Committee in response po new discov-
crics of single sites or complexes of sives (eg Green
1989; Whirtle 1989; Bell 1992; 1993a, 1903h; 1995).

A rapid, largely deskiop, multi-period survey of the
estuary took place in 1989 in advance of the proposed
Severn Tidal Barrage and under the auspices of the
newly formed Severm Estuary Lewels Research
Committee (Severn Estuwary Lewvels Research
Commuttee 1988). This covered 193km of English
coastline from Beachley Point near Chepstow up-river
o Glowcesver, and then down-river to Hinkley Point on
the Somersetr coast. It invobved wery linle feldwork,
Survey in 1991 in advance of the Second Severn
Crossing, however, concentrated on specific arcas to be
affected by the bridge and imvolved limived, but maore
detailed, survey with a substantal field component.
This included an area of 50ha of the intertidal 2one on
the Welsh side of the crossing, which was studied by a
team of four o five people. Among other discoveries it
produced important  structural evidence of the
medieval fishing industey on the Severn (Godbold and
Turner 1993; 1994,

Richard MeDonnell, funded by the RCHME, has
alzo been undertaking research in Bridgwater Bay in
Somerset. One of the objectives of this rapid assess-
ment of the archasological porential of the Bay was o
test the recommendations outlined in  Foreshore
archaeolpgy: data standards for recordimg archaeologreal
materiad i the interiidal zowe (Milne and Goodburn
1993}, The Bridgwater Bay survey took place during
1993 and 1994 and covered 36km’ from Hinkley Point
o the wreck of the Norwen on the southern end of
Berrow Flats (MeDonnell 1993%; 1995),
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Coastal survey 15 also taking place as part of the
Humber Wetlands Project which began in 1994 (Van
de Moort and Davies 1993). To date, fieldwork,
including coastal survey and limited excavation at
Withow Gap, Skipsea, has been completed in
Holderness (Fenwick of al 1995; Head of aof 1995;
Humber Wetlands Survey 1994=5), Intertidal survey

does not play a major part in this programme, but
continued monitoring at Morth Ferriby has produced
additional important results (Fenwick 1995).

Survey is also currently taking place in Kent in
the parish of Seasalter on the north coast bemween
Whitstable and Faversham under the auspices of the
Eent Owster Coast Environmental Survey Project
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[(Wren and Harrison 1995). The preliminary results
of the 1995 season point to the potential of the inter-
tidal zone for all periods from the Palacolithic to the
modern.

These surveys illusirare the growing awareness of
the need for proper archacological investigation in
the intertidal and coastal zone. They have been insti-
gated for a number of reasons and have used a vari-
ety of survey technigues, some of which have been
adapted 1o the special conditions experienced in the
intertidal zone. These and other issues relating to
intertidal survey are explained in greater derail
below,

5.3 The context of intertidal and
coastal survey

5.3.1 Natural processes: rising sea-level
and erosion

The visible erosion of archacological deposits from
coastal and intertidal contexts has provided the prin-
cipal justification for the initation of field projects.
The extent to which absolute and/or relative rise in
sea-level has contributed vo this process s uncertain
(see above, Chaprer 2}, but it is of special relevance
in the south of England where crustal subsidence has
been greatest since the last Ice Age.

Much archaeological research has been, and
continues to be, reactive to new discoveries or the
secelerated erosion of known sites. However, during
the lasy decade projects have developed whose explicit
objectives have included consideration of the contribu-
tion of archacology towards the understanding of sea-
kevel change and coastal processes. Thus the research
cartied out by the University of Reading in the Severn
Estuary has addressed a number of interrelated themes
which bear on these issues. First, a “standard” strati-
graphic sequence has been obained for the alluvial
Holocene sediments of the Estwary as a whole; the
characterisation and dating of this sequence has abso
provided a wider context for the archacology of the
intertidal and coastal zone. This has been of great
importance in distinguishing, in a geologically
dynamic area, between primary and secondary con-
texts for archaeological material in early modern and
modern sedimenis, Second; estuary-wide survey of
historic material in the intertidal zome, particularly
Romano-British senlement debris, has led both 1o a
clearer understanding of the nature of the sites
exposed, and to & general appreciation of the extent,
and o some degree tming, of shoreline retreat (Allen
and Fulford 1987T). This has been followed by more
closely focused survey of individual sites where it has
been possible to gain a clearer understanding of both
the context and the nature of the site [(Allen and
Fulford 1992). In turn, and in relation to the

Fig 37 Sunemary of coastad chanmpe ar Hils Flar (Glag) over the lasr oo mellenma; a) Rowigivo-Brivish o carler
miedicval riner; b) The mrid sevenrennth conmiry; ¢} The early mimeteenth contiery; d) Acerenorary phases represented by the
Arore Formation (inceprion Mare neneteanth contury) and Northtoick formatron (incephion mird fepenhieth century)
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configuration of documented and existing sea defences
and field patterns, further insight has been gained on
coastal retreat and shoreline oscillation in specific loca-
HonL f_ﬁ.“cl‘l and Fulford 19973; 1946). The 5l1.:||;h.' of
palacochannels, a common focus of human activity,
has been found o be particularly rewarding in gaining
a more detailed comprehension of shoreline move-
ment. Gradually a sea— and landscape archaeology of
the Severn Estuary and its alluvial wetlands over the
last two millennia is beginning to emerge, in the con-
text of a greater appreciation of sea-level and erosional
pProcesses,

Similarly, although the initial imperus was
development-led, by 1992 a clear set of wide-ranging
rescarch aims had been developed for the Wootton
Quarr Survey undertaken by the Isle of Wight
Archaeological Unit on behalf of English Heritage (Fig
36). The two principal objectives were to provide:

= an overview of the archasological potential and sca-
level chronology of the intertidal wetlands and the
submerged landscape of the Solent, This will pro-
vide a unifying theme for the other objectives and
will culminate in a conceprual framework which can
be applicd vo the coastal archasological resource of
the whole Solent estuarine system and i1s environs,

« a detailed imvestigation of the Wooron Quarr
coastline chronology

From these principal objectives stemmed a number of
subsidiary aims:

« an understanding of Mesolithic and later
subsistence strategies developed wathin the coastal
and ma (drowmed valley) zone and now largely
contaimed within the intertdal area

* an understanding of the significance of the na
mouth archacology and the upper and lower valley
sediments as indices of human activity and
environmental change within the hinterland. This is
defined as the catchment area between the river
mouth and the head of the rver corridor,

= an understanding of the post-inundation Roman
and medieval maritime communities at Wootton
Quarr including the onshore and offshore ceramic
evidence for port of trade activities

» the development of survey and recording
techniques, threat-assessment methodologies, and
management options for the archasology of the
intertidal zone (Tomalin & af 1994, 1)

Although destructive of the archaeology, erosion has
assisted the recognition of the early prehistoric land-
scapes 1n arcas such as the Isles of Scilly and Essex.

However, it is largely the rate and scale of erosion, cou-
pled with a long history of past discoveries, which has
set the agenda for survey in these areas. In the Isles of
Scilly, submerged archacological sites were first identi-
fied by William Borlase, who visited the islands in the
17502 and moted field walls running from the Morth
Hill of Samson under the sea towards Tresco (Borlase
1753; Ratcliffe 1989, 24). This gave nse to theones
about the existence of a drowned landscape between
the islands, and of another berween the Isles of Scilly
and mainland Corawall, known as ‘Lyonesse’
(Crawford 1927) (Fig 38).

This was explored fusther in Charles Thomas's
Explorarion of a dresed landseape (1985), which
reviewed the archacological and place-name evidence
to demonstrate the post-glacial rise in sea-level (Figs
89-90). It was estimated that sca-level had been rising
at a rate of approximately 2.4mm a year since 1900
(Thomas 1985, 21). As a result of work by Crawford,
and more recently by Thomas, a programmee of coastal
monmitoring was imtiated by English Heritage, who
sponsored the Cormwall Archacological Unit to pub-
lish The archacology of Sally (Rartcliffe 1989). This laid
out the prionties for the future of archacology in the
Isles; these included the regular mondtoning of the <iff
face and beach deposits that were known to exist, and
the execution of further fieldwork to idenufy and
record new sates (Ratchiffe 1989, 95),

Intertidal fieldwork had eardy ongins in Essex,
where, in 1911, Reader found a Neolithic floor
exposed at low-water on the south bank of the river
Crouch near the village of Hullbridge (Reader 1911).
By the 1930, further research (Warren & af 1936) had
idenrified other exposures of the ‘Lyonesse’ land sur-
face a1t a number of locations including
Walton-on-the-Maze, Stone Point, and the Clacton
arca. The old land surface was found sealed uwnder
marsh clays and estuarine silts representing periods of
Holocene ransgression, and bands of lower and upper
peats representing regression. The erosion and
remaoval of these overlying layers has revealed impor-
tant Mesolithic and further Meolithic occupation sites.

The recognition of the potential of the foreshore for
archaeological discovery, and the threat posed to this
by erosion, led 10 a programme of survey in Essex
siretching from June 1982 o June 1987 (Whilkinson
and Muorphy 1932-88; 1995). An inital reconnais-
sance of each chosen survey area was undertaken, in
which preliminary artefact collections were made and
sites and contexts were plotted en 1: 10,000 maps. This
was followed by the full recording of sites, submerged
forests, wooden structures and exposed sections, and
collection of environmental samples, More detmled
contextual work was carmed out by using augers to plot
buried land surfaces and subsurface wpography, and
by levelling to determine the height of individual sites
in relation to OD. Even at this level of survey most sites
were allocated lintle more than one tde (3-5 hours)
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Fig 38  Submerged freld walls, Applerree Bay, Tresco, Ieles of Scillve e parallel bowlder walls i the foregrowmd are dhe
renraing of a prefistoric feld systemr; the circles and rrrepudar shapes v the background are Ratural arrangements of bowl-
ders and seatveed (Caornevall Archaeological Uit}

and, with the exception of one site (the Stumble), the
most comprehensive investigation of any site took less
than a week of low tides (Wilkinson and Murphy 1995,
33. The Hullbridge Survey has sct the pace for later
surveys to follow, advocating the necd for “guerrilla”
tactics, ie rapid reconnaissance between the tdes,
snatching pieces of information before removal by ero-
sion or concealment by mobile sediments.

Following the indings of the Hulleridge project, a
pilot survey of the Lincolnshire coast was undertaken
in 1989, The Lindsey Coastal Survey assessed the state
of previously identified areas of post-glacial deposits
with archacological porential (Brookes er af 1990). The
work in Bssex had already identified the guality of
archacology on the east coast and it was hoped that the
Lindsey survey would provide a bemer picture of a
rapidly eroding coastline between Fiskney and Tetney.
The area selected for survey was chosen on the basis of
potential for discovery and threat from erosion.
Previous intertidal discoveries had included Iron Age
uun.-d Raorman xull-wnrki.ﬁ;.; al [I!HLP'LIL‘I'IE"M Paimn ["lx'.ﬂn'l:l'l
1932)

Further north on the east coast, a survey was com-
pleted in September 1994 of the mainly chffed coast-
line from Seaham Harbowr in Durham o Whithy in
North Yorkshire as part of the Morth-east Maritime

Archacolegy Survey (Buglass 1994). Erosion is occur-
ring at an average rate of 30mm a year in such places
as Fobin Hood's Bay (3 Marshall pers comm). This
streich of the ooast is particularly rich in post-medieval
industrial remains im the form of harbours, trackways,
and buildings on the cliff edge and on the foreshore
(Figs 39-40). Ercsion 15 therefore removing a varied
and important post-medieval industrial henitage which
has only recently been recognised. Further north in
Morthumberland, erosion is removing paris of the
coasthne while accretion 13 covering other areas
(Morthumberland County Counctl 1994). The lack of
in |-‘I'|EII:I.H|i'i:|rI. [ida ] I]:IL' rate 11t. I.':I'l.l"i-il\.!ll'l ill"l.d IIIL‘ Ct‘l‘L‘L‘lh 'il hi].!l-
on archacology prompred the need for the coastal
management plan and ceastal monitoring, with
emphasis on the effect of erosion at the shoreline rather
than systematic survey in the intertidal zone.

5.3.2 Development threats

Whereas the Hui|.|'|:r:i|.|.g|.'. ].J':lh.ls-.L'g.'.. and Isles of R-L"i“'!,‘
LUTVEVE d-:".u.:]u]'n:l.{ ot of a long l'ti":.1l11"!,' of previous
research, fieldwork in advance of development has
significantly broadened our understanding of the
archacological potential of the coastal and intertidal
ZOME. AILEI.I.HJHI"I H I:II.III:I.IIZIL'I.' er I'_'tI.H.III.L'L' r:l:l:ll!!!'i I'Ia'ld
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instigated a series of archaecological inerventions on
the Gwent coast of the Severn Estouary, development
pressure led to an attempt to create an estuary-wide
overview of the archasological resource in the mter-
tidal zone. In January 1988, the Severn Tidal Power
Grroup proposed a tdal barrage aceoss the Severn from
Brean Down 1o Lavernock Point on the Welsh shore,
and a survey of both sides of the esmary was commis-
sioned by the Severn Estuary Levwels Research
Commitee. The rapid six-month assessment was car-
ried out on the English side by Richard McDwonnell
and Vanessa Straker working with the planning depart-
ments of Somerset, Avon, and Gloucestershire, Thas
survey largely drew on information contaimed in local
records (Severn BEstuary Levels Research Commuttes
1988). Since the barrage scheme has not advanced
further, ne further estuary-wide evaluabion of the
archasological resource has taken place,

A more localised development in the Severn
Estuary 15 the Second Severn Crossing, where a pre-
liminary survey was carfied out as part of the
Environmental Statement accompanying the Severn
Bridges Bill, which was put vo Parliament in 1990,
The crossing lies berween the Gwent coast near
Caldicot, and Severn Beach and MNew Passage on the
Awon shore, The preliminary evaluation on the English
side of the estwary by the Glamorgan-Gwent
Archacological Trust (GGGAT) took place over a
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nine-week period in June o August 1991 (Lawler er al
1992, 11, The project aimed vo survey both the dry
land and intertidal areas affected by the construction,
but as the dry land sites were often too deeply buried
beneath alluvium for thorough investigation, the sites
of the foreshore assumed greater importance. The
Welsh side of the estuary produced a considerable
amount of information, including finds of a
Palaeolithic handaxe, Romano-British pottery, hurdle
work, and the remains of hsh traps (Godbold and
Turner 1994), but the evaluation of the English
approaches to the crossing found very little intertidal
data. On the English side the crossing is at English
Stones, a rock platform with tdal channels and pools
which have been used for fishing up to the present day.
However, only two structures were found, both pos-
sible post=medieval fish traps. The Holocene silts and
clays found in the intertidal zone on the Welsh side of
the estuary were mostly absent on the English side,
thus reducing the chances of finding archacological
sites (Lawler ¢ af 1992, 35). This was the first sys-
vematic survey of a limived area of the intertidal zone
o have been undertaken in the Severn Estuary, and it
drew amention for the first time 1o the potenual for
understanding the development of fishing in the
esIUAry.

Following the evaluation stage, rescue archasologi-
cal investigation was carmied out on the Welsh side of

g

Fig 39 The alwm industry ar Heummnersea Banks, Yorkshre; remains of brick=fronsed furnaces suspected ro be @ range of

bailing paws belonging o the alwmr howse ("The Narosal Trust)
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Fig 40 The alww indusiry ar Safreeick, Yorkshire; remaing of tank No. [ belonging ro the former Salteich alum fonse.
Frere of the souch wall (Tef) and the east comparoment of the rank in the forepronnd. The worth wall fes beloze the plan-
nirg framte (The Naeiosal Trist)

the Severn by Cadw for the Wekh Office Highways
Dhrectorate. The results of the project were published
in the Awmeal Report af the Sepern Esmcary Levels
Research Commmntree and the Secomd Sewern Crosmmyg,
archacalamcal response phase [ The imtertidal zome in
Wales, fimal report (Godbold and Turner 1993), The
Trust for Wessex Archaeology carried out the work on
the English side. However, by the tume the Trust was
authorised v start work, building had already begun in
the invertidal zone, and further archaeological work was
confined to the dry land zone.

In the Isle of Wight the main impetus for the initial
survey at Wootton Creek was the disturbance caused
t the foreshore by ships' wash, However, the potential
aof the site had already been recogmised in 1981 when
Roman and medieval finds were observed in the inter-
tidal zone. More finds emerged by the autumn of
1984, including a scatter of Roman bronze coins
found by metal detectorists. It was the threar from the
ferries that prompted a systematic survey of the east
side of the mouth of the Creek (the East Shore Zone),
which was later extended along the Quarr and
Binstead Beaches, The survey has since become a
research-based project to enhance the SME while sim-
ing at a betver understanding of the development of

the later Holocene landscape and environment of the
north shore of the Isle of Wight (5.1, 5.3.3). It 15 the
first systematic multi-period survey 1o have been
undertaken in the Solent, and the resulis have, mrer
alfa, drown amtention to the rch armay of prehistoric
timber arrangements (Fishing structures) surviving
from the Meolithic onwards. A preliminary assessment
of the results of the survey between 1989 and 1994
wis produced i oa deaft report submined 1o English
Heritage (Tomalin e af 1994).

Another development-led survey was carried out in
Whitewall Creek in Kent. Situated opposite the his-
toric Chatham Docks, the creck was littered with
nineteenth- and twentieth-century barge hulks which
were threatened by the road scheme for the Medvway
Tunnel. The fieldwork was conducred in 1992, when
the remains of over 40 wvessels, including spritsail
bharges, seamhbead barges and lighters, a heavy lifting
barge, concrete highters wsed 10 the D=Diay landings,
and three World War [1 wooden mine-sweepers were
recorded (Milme o @ forthcoming). The threar of
destruction meant that the consultants for the project
had only a few davs in which to design and implement
a rapad recording and photographic survey of the ves-
sels, The survey took place berween 20 August and 6
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September 1992, by which time the contractors had
begun clearing the hulks from the site. Kent County
Council funded the project. The Archacological Tnit
of the County Council, with funding from the
RCHME, subsequently compiled a list of barges and
hulks in the rest of Kent on the evidence of aeral
photography as part of the recording programme asso-
ciared with the compilation of the maritime records
held by the NMR{see below). This is the first survey
to have amempred a systemaric survey of early modern
and modern craft in the intertidal zome.

Orther post-medieval vessel remains are also threat-
ened by human interference. In 1969, the famous
cighteenth-century wreck of the Awmrrerdam off
Bulverhithe berween Hastings and Bexhill was “sal-
vaged® by reasure hunters wsing a mechanical digger.
The many valuable finds from the wreck were treated
as commercial salvage and few were conserved. The
wreck was investigated by divers and archaeologists in
1984 and it was found by geophysical survey that
two-thirds of it survived under the sand [(Marsden
1987, 26). The level of preservation, the richness of
the artefacts, and the documented history of the
Awsterdam have ensured its protection by legislation,
but other wrecks are less fortunate.

%.3.3 Data enhancement and research

The need o enhance our understanding of the inter-
tidal zone and to enrich the NMRE and county SMRs
in order to achieve better management of the archaeo-
logical resource s often advanced as a principal aim of
intertidal survevs, The examples cited here comple-
ment those projects whose research objectives have
already been discussed above in 5.3.1-2, where SMR
enhancement is implicit.

The main aims of the maritime survey of north-east
England invaolved the identfication of sources of dara,
and the provision of new and enhanced records for the
NMR Marinme, the SMRs of Cleveland, Durham,
and MNorth Yorkshire, and for the Mormth Yorkshire
Moors Archaeologist. Another aim was 1o raise public
awareness of maritime archacology in the north-cast,
with the intention of increasing the chances of identi-
fying new sites,

The Langstone Harbour Archacological Survey
Project falls best into this category. The project is a
long-term, multidisciplinary survey and research pro-
ject using a range of archaeological and other vech-
nigues over several seasons of ficldwork (Allen, M et al
1994, 1), The archacological aims of the project are:

+ to provide a full database of known archacological
sites in Langstone Harbour, and to map the known
resource chronalogically

= po record the real and predicied biases in the dava-
base

= po assess the potential for the development of pre-
dictive models for the position and potential for
future recovery of archacological data for each
period

= 1o provide a methedological statement for the
furure study and management of intertidal archae-
ological resources (Allem, M er al 1994, 1).

Research was also aimed at testing methods of survey
such as Global Positioning Systems (GPS).

The survey of Bridgwater Bay commissioned by
the RCHME (see above) was also designed to
enhance the MMR. This resulted in the doubling of
sites known previously from decumentary sources
with the recording of 38 new sites and areas. The lat-
ter included two fishing grounds, with many
individual fish weirs and fish weir ranks which com-
prised the majority of the individual new records
(McDonnell 1995),

5.4 Methods of survey

5.4.1 Characteristics and problems of
coastal and intertidal survey

Although the methods of survey differ very little from
land-based techniques, several adjustments must be
made to take account of the particular conditions
experienced in the intertidal zone, which often hinder
fieldwork. Survey methods used must be both as
rapid and as accurate as possible, o overcome the
limived amount of time available between tides. The
area exposed will wvary between Spring and Meap
ticdes, and the amount of time available for spudy will
diminish the further seawards and the deeper into the
interticlal zone the survey progresses. Thus siructures
which are only exposed at the lowest limis of Spring
tides will be accessible for only a very few days and
houwrs each year. Conversely, more time will be avail-
able for archacology in the upper reaches of the tidal
range. Conditions will vary from day to day, week to
week, and season to season, and will therefore influ-
ence working practice; but irrespective of tidal
regime, continuous working in the intertidal zone is
nol possible.

In Essex it has been found that the best time of
year o undertake survey is midsummer, when there
are longer hours of daylight and low tides (Murphy
and Wilkinson 19491, 107, In the Severn Esmuary this
situation is reversed because there i generally less
sediment on the foreshore during the winter than
during the summer, and therefore greater viabality of
the porential archaeology; however, researchers face
the problem of hawving fewer davlight hours, and
therefore reduced working time, during the winter
months, in addition 1o ofven cold and wer conditions,
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The Welsh side of the Second Severn Crossing was
surveyed between mid=August and mid-November,
In the summer months, tides allowed two visits a day
over two pertods of four to five days each month, This
allowed a six-and-a-half-hour working day (Godbold
and Turner 1993, §&). However, as the daylight hours
shortencd, only one visit a day was possible, and on
the occasions when the tides were high, or winds blew
from the south-west, working tme was shortened 1o
as little as two hours or even none at all (Godbold and
Turner 199%, 6). Similar difficulties with weather and
tidal conditions constrained the survey of Bridgwater
Bay (McDonnell 1995, 14-19). It is, therefore, essen-
tial to rake account of both the climaric and ridal fac-
tors when planning a survey project.

One major difficulty in surveying and excavating
in the intertidal zone is the condition of the foreshore.
The accretion of soft, muddy sedimenis is a particu-
larly acute problem in estuarine environments, and
shifting sand and shingle present difficulties on open
coasts, Unless it i3 possible to erect caissons, cach
ride will reintroduce sediments 1o arcas that have
been cleaned; any detailed planning and excavation
will therefore inevitably take longer than on land. In
Langstone Harbour, mud is accreting on the western
shore and ‘proved difficult 1o work in with ream
members sinking over their wellies ar every step’
(Allen, M er af 1994, 2). Despite the archacological
potential, further survey of this arca was subsequently
abandoned. Similarly, in the Lindsey Survey, a con-
siderable stretcch of the ceastline berween
Mablethorpe and Humberston was smothered by
recent sediment, and its archacological porental,
already indicated by earlier work, could not be
assessed (Brookes er al 19907, In the Isles of Scilly,
ficldwork tended to take place im the spring and sum-
mer to monitor the effects of winter storms on
cliff-face and beach sites. As the Isles do not have any
river estuaries producing large amounts of mebile
sediment in the water, the problem of thick, sticky
mud i3 not experienced. Instead, constantly moving
sand and shingle temporarily cover archacological
deposits. In the Severn Estuary, as noted above, it has
been the experience that the winter months, when
stormy conditions which remove mud of prevent its
deposition tend o prevail, have provided the cleanest
conditions for archacological work. Although mobile
deposits of mud were reduced during the course of
the winter survey of Bridgwater Bay, there was lim-
ited clearance in the mid and lower tidal ranges
(McDonnell 1995, 16). Such problems highlight the
need o monitor foreshores and the intertidal 2one on
an opportunistic basis, generally after storms,
because these are likely to remove sediments and
shingle to reveal new sites. Indeed, without prior
assessment of conditions, any general or rigid pro-
gramme of survey in the intertidal zone 15 liable 1o
prove fruitless.

In order to make a coastal survey cost- and Gme-
effective it 15 important to ensure that fieldworkers can
be emploved elsewhere during the hours when access wo
the mterticdal zone s impossible. In this context it may
be appropriate to combine coastal with off-coast activi-
ties. Graps in ficldwork in Essex allowed workers on the
Hullbridge Project to undertake post-survey work and
artefact analysis (Murphy and Wilkinson 1991, 107. An
original aspect of the Woowon Cuare project is that
ficldworkers were also emploved on a survey examining
the colluvial history of chalk combes in the hinterland
of the ceastal survey. In 28 days of survey, 43% of the
time was spent on intertidal survey and it was estimated
that a full survey of this scope could not be undertaken
in less than 18 months if it were 1o take advantage of all
the opportunities offered by tidal conditions. An esti-
mated 20% of the time was taken up by analysis of
intertidal field dava, and 22% was taken up with the
hinterland survey (I Tomalin pers comm). For the
proposed B8-week extension 1o the Isles of Scilly mon-
itoring programme, fieldwork is v be spread over six
years, Twenry-four weeks of the project time are 1o be
spent in the feld, with 48 weeks spent om post-
cxcavarion and writing the annual report, and 2 wecks
per vear set aside for preparation (Cornwall
Archacolegical Unit 1994, 11). An exira period of sur-
vey is planned to take place between September and
October, when the maximum arca of foreshore is
exposed at low Spring tides.

The nature of the coast is such that access points for
vehicles are limited. There s no choice but to reach
sites in the intertidal zone on foot, and large amounts of
equipment cannot be carried casily. In the Wootton sur-
vey, on the Welsh side of the Second Severn Crossing,
and at the Smumble in the Blackwater Estuary in Essex,
large wire cages have been used to store equipment in
the intertidal zone on a long=term basis, For the Second
Severn Crossing, one equipment cage was set up Jni-
tially, but in order to complete the propect three others
had vo be set up to store shovels, hoes, and ranging rods
where they were needed along the foreshore (Godbold
and Turner 1993, 5), Other pieces of equipment such
as buckets and hoses were secured on site with ropes
and were left with the planning frames (made from
reinforcing mesh) o be covered by the tides. However,
the more delicate squipment such as cameras, tripods,
pumps, and barteries had o be carried daily vo the sies
(Godbold and Turner 1993, 6). Such arrangements for
the storage of heavy equipment are vulnerable to sud-
den storm; the possibility of total loss has to be fore-
seer. In some cases ficldwork is only possible with the
aid of a boat for reasons of both access and safery. In the
Isles of Scilly access by boat is, of course, a necessity. At
the Stumble, Essex, the use of a small boat was essen-
tial for transporting soil samples, which could be loaded
into the boat at low tide and floated ashore on the flood
ode (Murphy and Wilkinson 1991, 12). In the furre
greater thought needs o be given to alternatives such as
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light sledges or small hovercrafi, in order 1o overcome
the logistical difficulty of transporting equipment,
finds, and emdaronmental samples in the intertdal zone,

Special safery conditions apply in working in the
intertidal zone. In Bridgwater Bay, assessment of Gore
Sand and Stert Flas took place between June and July
1993 and the winter of 19934, This survey required
the use of 3 boat because of the encircling effect of the
river Parrett and the channel between Fenming and
Stert islands, The flooding tide flows in, not from the
seaward side of the flats, but from the landward side, in
a way which i potentially hazardous to fieldworkers
(MeDonnell 1993, 46, It is therefore essential to estab-
lish local tide and current conditions before undertak-
ing any survey, Given these conditions it 15 also essental
that fieldworkers should operate at least in pairs, The
use of mobile phones and'or two-way radios is also
easential, o i= a prismanc compass o give direction in
case of poor wemther conditions and fog. McDonnell
usefully lists the safery equipment used during the sur-
wey of Bridgwater Bay, and outlines safery procedures
(McDonnell 1995, 13-14).

Access and feldwork are alse restricted by the own-
ership of the intertidal area. The Langstone Harbour
Project took place in an arca designated as an R5PB
reserve and fieldwork was therefore restricted to a ten-
day period between the breeding season and flecking
prior to migration (Allen, M o of 1993, 1), The arca is
also designated as an 5551, and care had to be taken
not to disturb wildlife, Restrictions on coastal surveys
for safety and security reasons may obfain n areas
owned by the Ministry of Diefence,

However, there is one form of survey which poses
no problems of access relating o ownership of land or
physical accessibility, because the surveyor need never
set foot on the area being surveyed. Aerial photographic
survey allows access 1o otherwise inaccessible areas and
reduces the need for working in whar can be an
extremely unpleasant and often hazardous environ-
ment. Mevertheless, it is not withourt is own difficultvies.
One mapor problem is thar the small-scale namre of
much of the archacological record means that it will not
easily be picked up from photographs above a certain
scale, Other obstacles will be discussed in greater depth
below (5.4.3).

The problem of accurately locating sites applies to
both ground-based and aerial reconnaissance. Where
sites are located near the sea-wall, it is possible 1o tie in
the position and the level of the site with an EDM.
However, if a site is located near low-water mark on an
extensive intertidal flat, it is less easy to fix its position.
To a certain extent this can be achieved using acrial
photography, providing thar the site is large enough 10
be visible and that the coastline can also be seen on the
photograph. Sites in Bridgwater Bay have been located
using prismatic compasses and landmarks on the coast,
but although the prismatic compass is very portable, it
s mot mecessarily the most accurate method of survey,

Another approach to the problem of lecation is to use
GPS (see below),

The archacological resource in the intertidal zone is
im a similar condition o a partly completed excavation,
and recording it presents its own distinctive problems.
Major features, such as prehistoric howses and track-
ways, or alignments of tmbers related to fishing, are
exposed and thus vulnerable to continuing erosion. In
order to begin to understand all these elements, dating
15 an essential reguisite for planning. A higher propor-
tion of surveys in the intertidal zone than on dry land
have to be prepared 1o meet the costs of dendrochrono-
logical and radiocarbon dating if their efforts are 1o be
maximised.

Dating

Ahbhough the wse of dendrochronology is preferable
wherever possible because of its accuracy, it should be
noted that even on wet, intertidal sites, the majority of
timbers and structures are not datable by this tech-
nique. Three major coastal projects have been have
been dated through English Hentage's Ancient
Monuments Laboratory in the last decade (A Bayliss,
PErs Comm);

Hullbridge, Essex
" ¢ 3% again of total
cost of survey
diendrochronology negligible cost
(rimbers unswitable)
Isles of Scilly
e ¢ 13% again of roral
cosl of survey
dendrochronology none
Woorton Cuarr
R ¢ 10% again of total
cost of survey
dendrochronology ¢ 5% again of total

cost of survey

The relative cost of radivcarbon dating has come down
slightly since the completion of the Hullbridge dating
programme [ 198297, so a realistic estimate for the cost
of the scientific dating required by these projects is
10-25% again of total cost. For intertidal survey a
larger percentage of dating is required at an carlier stage
in the project than would be the case in dry land sur-
vevs, n order o guide the feldwork strategy and
post=excavation assessment. For Wootton Quarr some
35% of radiocarbon samples were submitted before the
analysis phase {on average this figure 15 only 10=15% for
all archaeological projects).
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Artcfacts

More conventionally, and in line with field survey on
land, it is essential 1o characterise the scarters of arte-
facts which are a major component of the archaco-
logical resource in the intertidal zone. Just as a
palacocnvironmental specialist would be an essential
member of a team surveving submerged forests or
pent ledges, 50, too, would an appropriate specialist
be required to gain full value from a survey embrac-
ing ship and boat remains.

5.4.2 Pre-fieldwork research

5.4.2.1 Writnten and oral sources and museum
eallections

Most projects have researched the existng archaeo-
logical literature for the area of a proposed survey,
and sometimes the historical literature as well. This
has drawn heavily on the county SMRs, as well as
other published sources, museum collections, and
indiiduals with local knowledge and experience. In
the case of the Severn Tidal Barrage assessment, 118
sites were identified on the English side of the esto-
ary. O these, 42 had already been recorded in the
SMRE, bur additional documentary research, reviews
of museum collections, and interviews with individu-
als increased this number to 115, Only 3 sites were
discovered through Geldwork and, owing to lack of
time, only 58 sites in total were visited in the field.

The Morth-cast Maritime Archacology Survey has
identified nearly 2000 records relating to coastal
archacology. Many references 1o sires include
accounts of vessel sinkings and reports of fishing ners
snagging, but without further research these can only
be considered potential wreck sites. Information has
been recovered from museum, library, and other doc-
umentary-based research as well as by contact with
local diving clubs, fishermen, and knowledgeable
individuals. It required a considerable amount of
time 1o establish and maintain these contacts. Thus,
the estimared breakdown of project time suggests
thar 26% of the ome was spent on documentary
rescarch, 8% on public relations, 9% on beach walk-
ing, 23% on administration, 12% on lectures and
courses, and 22% on personal contacts (Buglass
1994, 233,

Any research which draws on previously pub-
lished informartion or other documentary or oral
sources can only be as good as those sources. This
survey has suggested thar the records as currently
summarised in county SMHREs are often inaccurate
because of wrong attributions or identifications. This
is probably a particularly serious problem with pre-
historic flintwork (see below). Even relatively recent
work, such as Bradley and Hooper's survey of
Langstone Harbour (1975}, can be overtaken by new
developments. Although most of the pottery

recovered in the 19605 was originally inverpreced as
Iron Apge, Bradley (below, Chapter T) now considers
much of it to be of Bronze Age date. Many
"Meolithic’ flints have also now been attributed to the
Bronze Age, suggesting that there was considerable
activity across the coastal plain at that ume (Allen, M
et af 1994, 35, The earlier work of Roe (1968; 1981)
on the Palacolithic, and Wymer (1977) on the
Mesolithic, which includes coastal sites, 15 also being
reviewed by the Southern River Valleys Palacolithic
Project sponsored by English Henitage and carried
out by the Trust for Wessex Archaeology.

5.4.2.2 Geological and sedimentological context

Gaining an understanding of geological context and
local sedimentary regimes has proved of inestimable
value in the Severn Estuary. Three major contributions
can be summarised here. Firstly, the establishment of
a "standard’, estuary-wide, Holocene alluvial stratigra-
phy and its chronology has allowed vital distinctions to
be drawn between material in primary settings and
material reworked into secondary contexts (Allen
1987; Allen and Bae 1987). Secondly, understanding
the relationship between episodes of accretion and
erosion hias been helpful in determining shoreline
oacillation over the last two millennda (idem; Allen and
Fulford 1992). Thirdly, the assessment of elevation
differences between active saltmarshes and land sur-
faces identified either in the intertidal zone or behind
the sea-bank has been essential in determining the date
of those land surfaces (eg Allen and Fulford 1990a, b).

5.4.2.3 Aerial photography

The role of acrial survey will be discussed in detail
below, but it is important to stress that the study of
existing photographs, even if they were not taken for
archacological or historical purposes, is an essential
prerequisite in the sssessment of context prior to
ground survey.

5.4.3. Aerial photographic survey

Aerial photographic survey s not a single process, but
an umbrella term for a number of different activities
which can be broken down into three categorics.
Each of these has so far been used in only a very small
number of cases in the intertidal zone.

5.4.3.1 Large arca/small scale survey

The first category is large arca‘small scale survey. The
obvious examples are the RCHME" National
Mapping Programme {(NMP) surveys in Essex and
Lincolnshire (and, to a certain extent, Kent), with
Cornwall and the East Thames Corridor survey
{forthcoming).
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Fig 41 Kilszea, Humberside, three pales nordh of Spurn Head on the Norch Sea coast. The photograph ilstradies dramat-
reatlly thve efffect of coastal erosion boult on the modern caravan park and on the circular W I men platfrms, one of wofiech
has afready beer cier in hall (centrelmiddle). NME 1236449, (RCHME © Crowen coryright)

The working method for the NMP is 1o examine
all awvailable photographs, interpret the sites, and
transcribe them onto overlays o the Ordnance
Survey 110,000 base maps (henceforth quarter
sheets). In many cases manual transcriplion is accept-
ably accurate, but where there are unusually compli-
cated sites or problems with positioning computer
rectification is employed. 5o far only two MMP pro-
jects have covered any significant area of the coast. In
the case of the Lincolnshire survey, a total of 13 gquar-
ter shoct maps were cxamined, covering approxi-
mately 35km of coasthine., The survey examined the
defined nterndal zone berween mean low-water
:."al.[_‘-:t:"; and mean |1|5;]:|-'.l."_'|!1."r (MHYY, bur also
extended abowve this zone up o the sea defence walls.
The areas covered included beaches, sand dunes and
saltmarsh. Only photography held in the collections
of the MMR was consulted, and no oblique cover was
available. The cover was almost exclusively black and
whire, with an average scale of 1:10,000. The dates
ranged from RAF cover as early as 1943 to Ordnance
Survey cover from 1978, The voral number of frames
u-;qu.mmq'..l wias ot n,'l.:-r-nh.';:l. |'|1:|1 from I|'||.: !.h-e.:q,'!'\-.
where a record was kept there were on average B-10
frames per kilometre of coastline. The state of tide
varied, but there was never visibility through the
WALET.

A& poral of 18 sives were recorded in the 55km
Lincolnshire coastal stretch, of which 2 were salt work-
ings, & military sives (pillbocees, sliv tremches, batteries
ete), 3 modern feamares, and 5 of unknown date and
function. The salt workings had been recorded previ-
ously, but the other sites were new. As well as the five
sites of unknown date and function, several other possi-
ble features, generally limear banks and circles, were
moted but mot recorded, as they were thought to be
possibly natural, 04 these features, only the two salt
working sites and one pillbox came from the intertidal
Failnt o

Irv the case of the BEssex survey, only cight sheers of
the coastal zone have 5o far been complered, bur they are
producing much more positive results (Strachan 1995).
The coastal survey started on the north side of the
Thames Estuary and has proceeded eastwards around
the coast. Photography held by the KME, Cambrndge
University Commuttee for Aenal Photography
(CUCAP), and Essex County Council (ECC) was con-
sulted. The ECC material includes the results of the tar-
geted peconnaissance programme. It is planned
consult the Emdaroniment ."'|.|{I.':I:|L':|' :"u'lp,_l.i'_'u:l. PEEEOEL, whao
are known to have ode-speafic coverage of the coast

The first sheets in the Bstuary west of Canvey
Island produced only two groups of oyster pits, but the
resulis have improved as the survey has progressed
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eastwards. The project staff are currently working in
the area around Foulness Island where one quarter
sheet alone has produced 12 groups of oyster pits, 4
former harbours, 3 reculinear enclosures on the sal-
marsh, and 2 former sea-walls. There were no previous
oM B records for any of these features, although some
appear on the 1st edition 5 maps. The project staff
consider 1t kely that the number of sites will continue
to merease as they pass into the main areas of the nvers
Crouch and Blackwater,

A form of aerial photographic survey was used for
the Kent Coastal Management Strategy and the survey
of the Morth Kent Marshes, Kent County Council
employed Ahson Gale to look at aenal photography
taken for the county between 1961 and 1990 as part of
a pont project (above, 5.3.2) with the RCHME, tunded
as part of the recording programme associated with the
compilation of the martime record of the NME. Owver
250 vessel sites were identified, but it must be stressed
that the photographs were examined only for vessel
sates and were not wsed o record all sites, as would be
the normal pr.'l-;,:l!:ir.'l.' of the RCHME,

5.4.3.2 Small areaflarge-scale survey: survey as a
locational aid

T'EI.L' hL'Il"'lJI:tIJ L'I!CHI.I:I’}' 'i:lE i].l.':l'.iill SLTVEY 'inl.'\-c:-h'n:h !-I'I'I.ﬂil
.i]TI:iL'Ii].rHE-:‘-L'iII.L' SUTYEY. rl.htl.l.' I:H'I:I'_lu' Exill'l'l]"l.-l.'!i l.'I.I1|1,!|:I A0 t‘ilr

o ..---h" -

are the Isle of Wight survey by David Motkin of the Isle
of Wight County Council and the Langstone Harbouwr
Project, undertaken by the Trust for Wessex
Archaeology. These are not spectiically archacological
aerial photographic surveys in the true sense, as they
did not record the archacology from the aerial pho-
tographs, but merely created a stable base tied in to the
Mattonal Cirid within which a standard terrestrial swe-
vey was carricd out. There seems to be no good reason,
however, why the methodology developed for these
surveys should not be used in aerial photogrammetric
surveys, and 1t may be helptul to record it here,

In the Isle of Wight, a senes of 22 markers consist-
img of 26t (¢ 0.6m) square plywooed sheets painted with
black and white triangles were laid out on the beach as
the tide went out, secured in place through a hole inm the
centre. These markers were then surveyed using a
Total Station Theodolite. They were arranged in three
groups of s at the beginning, middle, and end of the
proposed sortic run, with additional markers spaced
out in between. Cambrdge University Commuttes for
Aerml Photography (CUCAP) then flew over the site
taking a series of stereo photographs from which they
provided 1:4000 film diapositives to University of
Portsmouth Photogrammetric Department. In turn the
latter produced a digntal terram model (IXIM) on a 5m
grid with altmetric accuracy of 0.2m. From this David
Motkin was able o construct contowr plots of the area

g T
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Fig 42 Hoo Forr ou the river Medeoay, Kent, toith sea defeniced conitrincted from barge hdles. TO FOF00 16

(RCHME © Croton coprrghe)
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Fig 43 Barge Inidks on Froon Creck, river Medway, Kenr TQ 82634 (RCHME © Croton copright)

at 0.2m intervals, which allowed him to set the archae-
ology, which had already been surveyed using conven-
tional methods, in o topographical context. Although
the University of Portsmouth was able to produce the
DTM and plot fearures, not many hitherto unrecorded
features emerged.

The Langsione Harbour Project used the same
basic methodology bur went a stage further by using a
high-precision differennial Global Positioning Svstem
(GPS) o check the accuracy of survey and e it inco
the 0% MNational Grid. The project used an aerial sur-
vey undertaken by the University of Cambridge in July
1992 ar very low tide using a specialist metric camera,
Colour photographs were taken at a scale of 1:5000 to
allowe accurate mapping to a plammetne scale of
around 1:500 when plomed in the Leica DSR 14 ana-
lytical photogrammetric plomer (Allen, M ar of 1994,
12). The output from the plotter was digital, and could
therefore be used vo create a GIS map. Before the pho-
tographs could be used for mapping, a network was
constructed of very accurately surveved points visible
in the photographs. The Langstone Harbour Project is
the only intertidal project where extensive use has been
made of Global Posinioning Svstems (GPS). This vas
only possible through the time and equipment donated
by the Department of Geology at the University of
Portsmouth. The accuracy of GPS depends on the type
of G5 receving equipment. Although it s possible vo
use relatively cheap receiving equipment o locate sites

within an accuracy of 100m, more expensive systems of
the order of L25,000-L50,000 per set are required to
abtain accuracy within Smm.

A fixed position was taken on an Ordnance Survey
Triangulatien Pillar at Fort Purbrook, so that subse-
quent results could be fitted into the Manonal Gnid. A
control network was formed from a 20m grid of spot
heights from the whele harbour, and a 10m grid from
North Binness Island (Allen, M e af 1994, 120, A rov-
ing receiver was used to establish control and record
individual points, and owline more extensive features,
The GPPS was used in conjunction with the Total
Station Survey of the auger holes, survey grids, and
recorded cliff secuions. The resulting data could then
be bed 1ntoe the (IS which, together with the archaen-
logical data, was wsed to create terramn modelling of
ﬂ.rh:hacln]u#icul distributions and to -d-i:lt.:rml:n: ]undﬁ::-rrn
dlﬂ'ﬁ'-l'."]l.'ll]'.lﬂll.'ﬂl and |.-n:lxi.-|1|.‘|."d|:|,‘r-|:-xi'li1:||.‘|. SEQuences [ﬁ.lll:n,
Mo af 1994, I}. Hwever, as with the Izle of "ﬁ-"iﬂ;hl!
Survey, most of the archacology was recorded on the
ground wsing conventional recording rechnigques.

5.4.3.3 Aerial reconnaissance

The third category of survey &5 aerial reconnaissance.
This type of survey has been carried out in Lancashire
and Cumbria by Adrian Olivier, and in the Essex
region by Steven Wallis ar Essex County Council. In
Cumbria, a survey wias undertaken as part of the
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Fig 44 Fuih rraps in Wikknable Bay, Ko TR 08655 (RCHME © Crowne coprrighe)

RCHME programme of funding regional reconnais-
sance in conjunction with English Heritage's North-
west Wetlands Survey. A single flight was made by
Lancaster University Archaeological Unit in 1992 to
examine the coastal area. The flight included parts of
the Cumbrian coast from Barrow o Silloth and parts
of Morecambe Bay. A number of sites were recorded,
including fish traps, wrecks, and some more modern
coastal features, but no follow-up work has yet
assessed the significance of these results.

In Essex, the survey came about as a result of the
ever-growing number of finds in the area over a
pericd of years, which suggested that there was a good
chance that there was more o be discovered, Part of
the RCHME" regional reconnadsance programme
examined large arcas of otherwise largely inaccessible
mudfiats, particelarly at extreme low water mark.
Working from known sites as a means of familiansing
themselves with the types of features they might find,
Paul Gilman and later Steven Wallis and Dave
Strachan flew large sections of the Essex coast, con-
centrating on the arcas around the Blackwater estu-
ary. These few flights in 1992-3 doubled the number
af known sives within the intertidal zone in BEszex. In
addition, more information was gained about a num-
ber of the previously recorded but poorly understood
sifes.

The sites identified from the aenal survey include
the Essex ‘kiddies” found off Mersea Island and

Bradwell on Sea in 1992 (Crump and Wallis 1992,
38-42). These are extensive stake structures thought
to have been used as fish raps, which lie up to 1km
from the shore and are inaccessible on foor. English
Heritage funded & survey of stake structures in the
Blackwater Estuary to obrain an accurate plan of the
stakes and dendrochronological dates. The plotting of
thousands of posts from the ground was impossible,
but the resolution on acnal photos was inadequate for
the identification of individual timbers from the air.
Although the photographs located the site, a GPS
using US Department of Defence savellites was there-
fore used for the plotting of individual posts on some
of the alignments (see below). However, this method
requires that at least four sarellites be located, Svaff
from the Deparvment of Land Surveyving, University
of East London, provided the expertise for the survey,
and although the first attempt to locate four satellites
wias unsuccessful the second attempt managed to
focate some mdividual posts on some of the align-
ments. Conventional planning was also used on
selected stretches, and it has been possible vo deter-
mine the extent and alignment of the structures,
Other regions of England with extensive intertidal
areas could undoubtedly benefit from the use of aer-
ial survey integrated with GP5. Most GPS
survey-processing software will have an almanac fea-
ture showing the configuration of the savellites over
time, thus allowing ficldwork to be undertaken during
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periods of good savellive visibility and configuration.
This is particularly wseful in overcoming the limita-
tions imposed by tdal restrictions,

Several of the coastal surveys have wsed existing
aerial phovographic evidence o idennfy archaeology,
but have not carmied out specific aerial surveys. In the
north-cast of England the wsefulness of aeral surveys
was limited. It was found that many of the coastal
photographs had been taken at high tide or with chiff
shadow obscuring the foreshore (Buglass 1994, 15). A
recommendation was therefore made for future survey
flights to coincide with low tides and good lighting
conditions. Locally available 26in square vertical aer-
ial photographs have been found to show industrial
remains on the coast, and even some of the rutways
cut into the foreshore are visible. Photographs of the
tidal nver Esk have shown that abandoned vessels he
on the mudflats and therefore merit further investiga-
tion (Buglass 1994, 15). Recently an air photographic
transcription was produced by the Aerial Survey
Section of the RCHME for the industrial remains an
Boulby, in advance of ground survey (5 Crutchley
PErs COMMm).

Aerial photography has also been used o create
maps of intertidal zones. Im the Second Severn
Crossing project, aerial photographs were used for
plotting natural drainage channels in the incertidal
zome, The coverage of the Welsh side of the Severn
Estuary has been used to good effect in identifving
natural palasechannels, Romano-HBrtish dramage
ditches, and even the former lines of sea defences on
the foreshore, Although the mitial ebservations about
the potential of the site at Rumney Great Wharf,
Gwent, were made on the ground, it was only possible
to understand the reclamation history of the
landscape, and to map the drainage channels, by using
aerial photographs (J R L Allen pers comm; Allen and
Fulford 1986). As the palacochannels have been
proved o be the most likely location for past human
acuvity, it is possible to use the lecation of these to
target conventional survey. Another system of
palacochannels was also visible from aerial pho-
tographs taken in the carly 19705 by the Ordnance
Survey at Oldbury Flats (Gloucestershire). As well as
relict drainage patterns which suggest that the old
marsh edge was some distance from the present estu-
ary bank, polygonal ice-wedge casts of periglacial
origin are visible on the foreshore (Allen and Fulford
1992, 87,

Although exvremely useful in providing a conrext
and possible focus for archacological survey in the
intertidal zone, there are several drawbacks to the use
of aerial photography, both in terms of reconnaissance
and interpretation of existing material. For reconnais-
sance in the intertidal zone the state of the tide is the
critical factor, and although near-vertical photography
may allow a certain degree of penetration through the
water, the larger the exposed land surface the bener.

By their very nature mudilats have a very shallow slope
and a tidal depth of 300-500mm may move the tide line
20-30m up the beach. A second important factor in all
photography is lighting conditions, which are poor am
dawn and dusk, exactly when tidal conditions are at ther
best. The combination of tidal and lighting constraints
resiricts the time available for photography, and in addi-
tion there 1 a high nsk of reflected glare off the water
when the sun 5 a1 3 very low angle in the sky around
davwn and dusk,

Another vital factor in all seral survey i the state of
the weather, The lowest udes in the year coincide with
the equinoxes, when there is also a risk of severe weather,
particularly m the spring. Even when there is relatively
good weather inland, there i always the posubility of
coastal fog. Weather can also affect the tde nself, as
strong winds can ereate surges., substannally adding o or
subtracting from the height of the aswronomical nde.
There are also human fectors volved in survey, includ-
ing the need to find a pilor and photographer willing wo
make early stars, and many airfields do not open suffi-
ciently early in the moming.

In spite of all these difficulties there is mo doubt that
continwing regular reconnaissance within the intertsdal
zone is a very rapid and cost-effective way of discovenng
and monitoring sites.

A different set of problems is encountered in locating
the position of the photograph and interpreting what it
shows. As far as new photography from current recons=
naissance s concerned, local knowledge s important in
the air. Two photographs need to be aken of each e,
one for detail and one for context, The latter may need
1o be quite oblique, preferably with reference points on
the coast, The intertidal zone is generally quite a narrow
band, and the high-water mark s often visible as a line of
drfrwosd. The position of photography could be fixed at
the tme of taking the photographs by wung GPS on a
circuit directly over the site,

With older photography, positoning and interpreta-
ton can be more of a problem. A sample survey of
current holdings indicates that the vast majoniny of spe-
cialist photography held by the MMR is unsuitable for
work in the intertidal zone. The bulk of photography of
the coast carmied no record of the state of the tde. A large
proportion does not show the coastal stop in a8 usable
form, and where sites are visible there is a general lack of
derail, making it difficult vo locate them accurately on the
ground, This is much less of a problem with vertical pho-
tographs, where there is linde height or scale distortion,
bt lecational accuracy may stll need o be resolved.

Photogrammetric plotting could be wsed for more
detailed surveys, So far this seems to have been used
purely a5 a means of tving in terrestrial survey, and not
for interpreting and recording the archacology. There
seems 0 be no reason why, in areas where the archaeol-
ogy s sufficiently visible, the tactics employed for the Isle
of Wight and Langstone Harbour surveys should not be
employed,
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5.4.4. Ground- and line-walking

Although other methods of survey have ther place,
ground- and line-walking 15 perhaps the most funda-
mental technique in surveying the intertidal zone. Moy
only dees it offer a practical means of covering large
arcas of coastlineg, it is essential for the investigation of
observations made in the air or from other docu-
mented references. It can be carried owr ar varying
levels of derail. It was the essential first stage of recon-
naissance in the Hullbridge Project, which covered
some 200km of the Essex coastline (Wilkinson and
Murphy 1995, 3. In the North-cast Maritime
Archacology Survey, 43 miles of coast were rapidly
walked by the project officer John Buglass with the help
of John Owen, a specialist on the ironstone industry in
the area and a member of the Cleveland Industrial
Archacology Group. Heach walks were carried owt
berween Saltburn and FRunswick Bay to determine the
cxtent and complexity of the industrial remains
(Buglass 1994, 14).

In the Morth-east Mariime Archacology Survey
this local knowledge was essential in identifying sites
and areas of porential as well as for monitoring the
tides. Amother cxample of the way in which local
knowledge derived from unsystematic survey can lead
o important discoveries is the Saxon stake-structure at
Collins Creek in Essex, which was reported to the
County Archacology Section by a local boat owner,
Ron Hall, imn 1991, This led to an Englsh
Heritage-funded survey in 1992 which attempted to
define the extent, nature, and date of the complex, and
involved conventional planning, GPS, and acnial sur-
veys (Clarke 1993, 209),

Local knowledge has also been essential in identify-
ing sites in the Severn Esmuary. The vigilance of Dierek
Upton, the Magor Marsh Nature Beserve Warden, has
led to numerous foreshore discoveries of great impor-
tance along the Welsh (Gwent) coast, and particularly
off the Caldicot Level, A key feature of this survey is
that it 15 repetitive, with the same stretches of shore
being visited again and again under different conds-
tions, As the Warden is locally based and has a keen
intercst in the archacology of the area, he s ideally
placed o go out imto the intertidal zone following
storms to find new exposures and sites. As a resull a
number of nationally significant peehistoric sites have
been further mvestigated by detailed survey and total
excavation. Repeated wisits over more than half a cen-
tury also account for the succession of discoveries of
boats at Morth Ferriby (Wnight 1990). Generally, envi-
ronments which are liable to be smothered by muddy
sediments should be revisived repeatedly; the archaeol-
oy can only be assessed when the beach conditions are
gosned,

The observations made by Derek Upton were valu-
able in planning the project on the Welsh side of the
Second Severn Crossing. Following the preliminary
survey, controlled fieldwalking was undertaken in the

cast of the area that would be affected by the bridge-
works (Godbold and Turner 1993, 51, A 100m gnd
was set up of the whole area by using electronic dis-
tance measurciment from a base line on the shore, and
a smaller arca was chosen for fieldwalking on an area of
gravel bank berween the north-east end of the Bar and
Sudbrook Point (Godbeld and Turmer 1993, &),
Fieldwalking vook place in the first ten days of the pro-
ject, and the foreshore was studied in 25m squares. In
total, T3 squares were studied in detail, with 18 others
partially searched. This revealed an extra 100 timber
posts and 3 concentrations of wood; recorded arvefacts
included worked stone, a Levallois flake-blade and a
handaxe, Bomano-British, medieval and post-medicval
pottery, and animal bone (Godbeld and Turner 1993,
7). Although the methodology 15 not described in
detail, the Wootton Quarr survey scems to have
imvalved the systematic recording of wooden features
and artefacts over a clearly defined survey area
(Tomalin er af 1994, 5-6).

Rapid ground-walking is a cost-effective way of
gaining an overall picture of a coastline. For example,
much of the coast of the Isles of Scilly was walked in
order 1o determine the effects of erosion on cliff-face
and beach sites. In Morthumberland, the Glasgow
University Archacology Research Division walked 70
miles of coast (but not the intertidal zone) i order to
assess the archacological potential and erosional risk of
cach area (Northumberland County Council 1994, 6).
In the first season of fieldwork in Langstone Harbour,
the main theme of the survey was a rapid walk-over to
identify sites of importance, and lecate artefacts, The
nature and extent of areas of archacological exposure
were recorded, and a representative sample of artefacts
was collected (Allen, M e af 1994, 31, Where concen-
trations were found, collection units of lm® were used
and a small number of exposed features were sampled
by excavation whilst the rest were left (Allen, M o of
1994, 3), The north shore of the harbour and South
Binness island were surveved in this way and the
castern and southern foreshores were walked more
thoroughly (Allen, M et af 1994, 4). For the Lindsey
Coastal Survey, the beach was walked two hours on
cither side of low tide, each sector being walked nwice,
once in each direction. Although with this type of sur-
vey it is often only possible to undertake low-level,
rapid recording of feamures (as in Lincolnshire), it nev-
ertheless provides a helpful starting point for furure
research.

5.4.5 Detailed survey: recording
methods

Once areas of potential have been identified from feld-
walking, selective detailed survey can be carrmed out. In
Langstone Harbour, seven areas were selected for
detailled survey and recording, with four degailed
assessment surveys of the foreshores of Morth Binness,
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South Binness, and Long Islands, Several arcas were
selected for tonal artefact collection on a one metre
square grid, and these areas were then surveved in
three dimensions. In the lsles of Seilly several areas
were alsoe chosen for more detailed survey. These
included cliff-face sites which were sketch-plotted onto
1:2500 maps and photographed; artefacts were col-
lected from cliff faces and their positions were recorded
by photography, and <liff sections were drawn at 1:20
while the chiff edges were planned at 1:100, The most
important sites on the islands were identified and rec-
ommended for annual monitering, for example the
intertidal pear deposits which are being eroded at every
ticde, Other sites were recommended for monitoring
every five vears, Important cliff-face sites were also
pdentified, and this allowed fieldwork 1o be focused
subsequent years. Fieldworkers alio took wiath them
the previous year's section drawings for comparative
purposes so that the amount of erosion could be
assessed. Excavarion was actively discouraged, and
partial excavation occurred at only one sive,

The invertidal field recording of the Woorton Quarr
project was carried out principally using a Total Station
Theodolite which was downloaded after cach session
o a Computer Aided Design (CALDY package. The
beach was surveyed in stretches of $00m with local sta-
tions provided by a grid of sweel pins driven into the
bedrock gravels and clays at incervals of 20m. Ower
2800 individual timbers were surveyed and recorded
by measuring height above sediment level, cross-
section dimensions, inclination, and magnetic bearing.
Selected umbers were recovered for dating purposes,
and a further sample of ten stakes from three align-
ments was removed for woodland technolegy analysis.
These were drawn, photographed, and fully recorded.
Dwring the early stages of the project a number of
recumbent trees, large branches, and root systems were
noted in the peats and organic silts close to the extreme
low-water mark. These were surveved and recorded,
and larger examples were sampled for dendrochrono-
logrical dating. More than 13,000 artefacts were recov-
ered. Individual positions or (for example in the case of
flint) the centee of localised scamers were recorded.
Simple photogrammetry was also used 1o record some
structures such as wattlework, when the tide left imsuf-
ficient time for drawing by hand. An extensive pro-
gramme of hand-augering was also carried out in order
to explore the stratigraphy of the enclosing sediments,
including the location and extent of palacochannels,
The gouge auger (20mm x Im) reached a maximum
depth of 6m. A mechanical auger was uwsed o obtam
samples from the Fishbourne palacochannel.

5.4.6. Small-scale surveys

It s difficult o make a clear distinction between
small-scale survey and excavation, since nevitably
the recording of structures in the intertidal zone

involves at least the removal of superficial sediments,
if not the more detailed examination of context by the
careful cleaning of significant exposures and removal
aof environmental samples. Small-scale survevs to
address individual problems have been found o be
effective in & number of arcas. Indeed, the highly
successful Hullbridge Survey is perhaps best charac-
terised as a4 composite of a large number of
individual, small-scale surveys (above, 5.2; Wilkinson
and Murphy 1995).

In the Severn Estuary, small-scale survey has been
deploved in a number of ways, Firstly, it has been used
as means of developing our understanding of shoreline
movement over the last two millennia by focusing on
the evidence of palacochannels. At Hill, Glos, an
EDM survey of the palacochannel of Hill Pill
recorded the base geology and surface sediments in
detadl, as well as the remains of 8 man=made structure
to provide a context for i1, Repeated detailed survey
of the channel and its immediate environment recov-
ered artefacts and identified a wooden structure 1o
provide dating evidence for it and adjacent features,
The analysis of the heavy metal content of sediments
from early modern features was also a valuable aid 1o
establishing a chronology. The study of existing aerial
photography was essential for the mapping process,
and historic map and other documentary sources pro-
vided crucial evidence for recent historical develop-
ments (Allen and Fulford 1993; 1995),

Secondly, repeated survey involving both the plan-
ning of structures and some limited excavation over a
1.5km streich of coastline at Goldcliff, Gwent, has
provided a detailed picture of the development of set-
tlement and landscape on the peat shelf from the
Mesolithic o the Iron Age (Fig 43). With at least
seven individual post-built structures and associated
trackways, the Iron Age is partcularly well repre-
sented (Hell 1992; 1993a; 1903b; 1994) (Fig 37).

Thirdly, derailed surveys of localities with inger-
tidal strews of cultural material have led to a better
understanding of their character and context. At
Oldbury, repeated visits allowed the identification
and dating of a series of sediments which are releas-
ing Romano-British culiural marerial onto the fore-
shore. These included both primary and secondary
contexts. The range of material collected, and the
study of the taphonomy and distribution of different
categories of finds, allowed new conclusions to be
drawn about the date and nature of the onginal set-
tlement. A further aspect of this survey was a study of
the intertidal zone in relation to the developing early
modern and modern sea-bank and field systems. As
with Hill, this drew on a range of aerial photographic,
map, and other documentary sources, and led 1o the
development of hypotheses about shoreling retreat
(Allen and Fulford 1992).

Fourthly, on the opposite side of the Severn
Estuary at Woolaston, Glos, survey in 1989-80
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focused on the remains of a single structure. A tmber
and stone quay-like strucrure in the intertidal zone at
the edge of an active pill {the local name for a tidal
ceeck) was planned ar 1:20 and photographed. The
timbers were sampled for dendrochronological dar-
ing, and the stome was characterised lithologically.
The structure was dated o the twelfth and thirteenth
centuries, and a contextual study suggested thar ero-
sion had iselated it from the shore by the seventeenth
or cighteenth century (Fulford er al 1992),

A good example of the blurred distinction between
small-scale survey and excavation is afforded by the
survey and limited excavation of a Neolithic settle-
ment and contemporary land surface at the Stumble
in the Blackwater Estuary. The site, near Osea Island,
was first investigated in 1986 by Essex County
Council Archacology Secrion as part of the
Hullbridge Survey. The area excavated from 1986/87
was 146m°, and involved trowelling of the surface in
lanes, and the mangulation of all finds (Wilkinson
and Murphy, 1988b, 5.3). One trowelling pass was
made with windsereen squeegees (o clean the site so
that a ground plan of the soilmarks and features could
be obtmned. Some 3500 sherds of pottery and struck
flints were recorded from one area, illustratng the

potential complexity of intertidal sites. Soil samples
were also taken ona 1 ® Im grid from the palacosol
exposed on the site, and these produced a quantity of
carbonised cereals and hazel nuts (Murphy 1988,
22). The samples had o be taken by dinghy to Osea
Island 1o be dreicd and wer-sieved later in the year.
Evidence of several wooden structures was found in
an area which is now thought to have been dry land
when the sea-level lay at approximately 9fi (2.7m)
below present QI n the third millenmum BC. In
1988 the survey included surface collection from
three selected areas, one of which was excavated o
reveal an Early Neolithic posthole, pit, and gully
complex. An area of T0m* was exposed and evidence
for one or more buildings was found. A burnt flint
mound of possible Meolithic date was also partially
excavated. Surface finds were plotted in two dimen-
sipns uwsing rriangulation and a prismatic compass
from a surveved baseline, and from ranging rods posi-
toned on the corners of the main excavation areas, In
some of the areas surface collection on a 1 x 1m grid
was used (Wilkinson and Murphy 1988k, 100). This
enabled the fieldworkers o determine which areas
produced the densest scatters of pottery and fling,
which were sometimes obscured beneath deposits of
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modern estuarine clay. An auger survey ar 1:500 1o
the west of the site revealed a complex of silved creeks
along which several Irom Age structures had been
constructed (Wainwright 1989, 27).

The foreshore of the river Thames has been sur-
veved in a number of sample areas by Gustav Milne
and swudents ar the Insurute of Archaeology of
University College, London, on a small-scale basis.
The Thames Foreshore Project has been undertaken
through the dissertation programme ot the Instimure,
As part of this, Richard Hill has surveved a 400m
length of the Bermondsey foreshore which has revealed
prehistoric features with burne flios, ponery and other
artefacts, bone, and seeds (G Milne pers comm). Jon
Binns s also recording substantial remains  of
nineteenth-century barge repair sites. The reports of
these surveys had mor been published at the time of
writing. In 1995, English Heritage funded a pilot study
of selected areas of the Thames foreshore for the
Thames Archaeological Survey; this was coordinaved
by Mike Webber at the Museum of London, with local
archaeological societics and student groups. It showed
that stratified muld-period sequences, deposits, and
siructures representing a varicty of riverside and fore-
shore activitics exist on the foreshore, and has con-
firmed their archacological and palaceecological
potential. It s clear that these sites are under constant
threat of erosion by the river, and are under pressure
from proposed developments. The pilot study is being
followed up by a three-year survey of the Thames fore-
shore from Teddington to Greenwich beginning in
1996, funded by the Environment Agency with contri-
butions from the Bridge House Estates Trust Fund,
English Hentage, University College, London, the
Museum of London, and the Museum of London
Archacology Service, Students and wolunteers from
lecal archacological societies will carry out the survey,
coordinated by professional survey officers. A palog
study of the Thames foreshore downstream from
Greenwich to the Greater London boundary 1s being
undertaken at the same time, and this will be supported
by an emdronmental pilor study 1o evaluare the poten-
tial of alluvial and peat deposits on the foreshore. The
results will be incorporated into the Greater London
Sites and Monuments Becord, with 3 view to the devel-
opment of 3 management strategy (M Webber pers
comm). Further details of the progress of the project
can be obtained from Mike Webber at the Mugeum of
London, or from Ellen Barnes ot English Heritage,

The Maurtical Archaeology Socdety has also been
involved in surveving barge hulks in the intertidal zone
of the Medway at Whitewall Creek on behalf of Kent
County Council (see above), Colin McKewan under-
took an initial survey in 1991 with the help of students
on the Mautical Archaeology Sociery training course.
An EDM was used to plot the general positions of the
vessels. As a result of the threat of immediate destruc-
tion posed by the road works for the Medway tunnel,

the archacology unit of Kent County Council became
involved and a further survey was commissioned im
1992 with a team of 2-9 people working over 37 person
davs., Much of the recording invalved valunteers work-
ing under the direction of consultants, On the first day
of survey, all the vessels were examined and a list of the
mostl important ones was dravn up so that derailed
recording could be direcred; it was not possible 1o
record everything in the time available. The selected
craft were rapidly planned ar 1:100, followed by more
detailed excavation and planning at 1:20 or 1:10. The
hulks were also photographed in black and white and
calour, The record of the site is described as being
‘rushed and incomplere’ bur it focused on “what were
considered ro be the more significant structural areib-
utes in the vessels” (Milne e af forthooming). Thus,
facrors such as bow and sterm shape and side and bot-
tom planking were recorded, as well as repairs,
methods of waterproofing, and evidence for rudders.
As the vessels had been partally demolished and
robbed for materials im 1981, it was easier to see the
structure of the boars.

Because of lack of experience in recording intertidal
craft, the information from Whitewall Creek was recow-
ered in an ad Aoc fashion. Mevertheless, an enormous
amount of information was recorded and the survey
formed the basis for a report by Milne and Goodburn in
1993 on recording standards in the intertidal zone,
which is to be published by the RCHME in 1997. These
recommendations were put nto practice by students
from the Institute of Archacology on the remaining
hulks at Whitewall Creck (Milne e @/ forthcoming).

Small-scale survey has also taken place on the open
coast, for example along the Sussex coast between
Seaford and Eastbourne, an arca known as the Seven
Sisters Yoluntary Marine Conservation Area, This has
revealed several intertidal wreck sites, in addition to the
more famous ones such as the Amsterdam and the Awree,
with many more in the marine zone, Fieldwork was
carried out by Philip Robertson with the help of 12 vol-
unteers between June and July 1993, Work was timed
to cotneide with low water spring tides, which allowed
rwne-and-a-half to three hours’ work on site (Robertson
1993, 67). Four wreck sites were surveyed using guide-
limes set out by the Nautical Archaeology Society. Plans
were drawn at 1100 and were supplemented by pho-
tography. In the case of the survey of the Coomano, a
systemn of ‘trilateration’ was used, with a web of datum
pavimns scattered over the site. The same system was
used in the survey of the USHEA and UB 121 (a World
War I German submarine), although the wide scatter-
ing of the site meant that it had to be surveved in two
stages (Robertson 1993, 68). In another survey, this
time of a flat-bottomed barge, offsets were taken from
a tape measure sireiched berween three damum points
(Roberson 1993, 68). A systematic shore-walk was
alsor undertaken of the whole intertidal zone. This form
of small-scale survey illustrates the ability of a small
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ream of volunteer feldworkers to collect a large amount
of information in a selecved arca and demonstrates the
potential for survival of remains in the intertidal zone
on @ coast which i 1 places rocky and maccessible,

5.4.7. Geophysical survey

Creophysical survey has rarely been used in the intertadal
wone, but it has been deploved o determine the inland
extent of sites eroding on the coast, Ar one imporiant site
on the Isles of Scilly, Porth Killier on St Agnes, survey in
1589 showed thar a high rate of erosion was threatening
this 1!|!|u|l:i|.‘rcril.5-d cliff-face site. ..'"|.|'I]'.11|.|.||.;]!| rL'hlhl.i'I.'i.l'!,' and
magnetometer surveys were deploved 1o determine the
Hun'.il.'.il:'l.g extent of the site, in this case none of the B0
phyvsical anomalies devected on the land behind the cliff
face conclusively represenited archasological siratigraply
or 1.'||.';lr]'_|.' diefined hui.hjil!lg Feffaing [_R.al!r:l:iﬂ'l: and Parks
1989, 11. ."'|.|.1.'|'|l.mg|"| thee mriethod i fot :!lL'v:.'L'h'ﬂri]!,-' a reli-
able way of dL‘Iur:‘:‘L‘ir‘tiliH the extent of -::liﬂ-lnp- &ileL, i
ciould be ]!u:];':-ful i dl:[l:nllil!lia!lg v Far featunes |::-'.]'||.mL'\d
on the foreshore continued onto dry land,

The echnology of acoustic and seismic survey has
developed rapidly in recent vears and s now extensively
deploved in commercial, hydrographic, and sciemific
marine survey. This equipment has also been used for
archaeological prospection in subtidal areas. Side-scan
sonar produces an oblique wpographic mage of the sur-

face of the sea-bed, The imroductuon of digital data cap-
wre has increascd options for post-processing and
enhancement of images, Sub-bottom profilers are
designed 1o resolve sub=surface detal, pnd off the Isle of
Wight this equipment has revealed the mouths of
palacochannels on the sea-bed ar -6m o -10m O which
match up with drainage channels on land (Tomalin & al
14994, 42). It is hoped that the inner seas of the Isles of
Scilly can be surveyved wsing these rechniques o gather
dita on submerged archacology. The Department of
Oeeancgraphy, University of Southampion, is currently
undertaking research into the use of acoustc survey
II:"L'III"I:iLLuL'h for .ﬂl‘l."hil.-l.'l.r]l.lglﬂ;ﬂ j."l"l"hl.‘l'l:"L'Til.r:lfl. A |'!|i1|.||! 311.|r]!.'
to explore the use of acoustic survey i the developiment
and walidation of the maritime records of the MMR s
also under way a3 a collaborative exercise between the
RCHME, the University of Southampron, and the
Mautcal Archasology Sociery Diver Training Scheme.
Magnetometers have been wsed esenaively in the LTE
and elsewhere for area SUVEY [iI.I'EI.'l-L'I'J priln.'.'lri.|!.' at wreck
|‘|‘|:l:|:r.i:|.|. Thas equipment Can l.'\'l,!'-'\'l:itl :q.urf:u.:n: anad :q.ul.".!-
surface wreck deposis with ferrous content, As currently
deploved, towed magnetometers may have less porennal
for description of other features, althowgh the application
of this technology o the derection of a wide range of
archaeological fearures in subridal areas i at a relanively
carly stage. Magnetometers have been used successfully
to investigate suspected wreck deposits buried in the

Fig 46  Proton magnetometer survey in J989 of the Amsterdam ar Hasiings, East Swssex (P Marsden)
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Fig 47 Sampling toith a powerad percussion auger ont Par Begch, 8¢ Marrin's, Isdes of Sally (Gormoall Archacological

Llera)

mntertidal zone. bPor example, a proton magnetometer
survey was carried out on the East Sussex coast in 1969
on the wreck of the Amsterdion, in which concentrations
of iron, still i the hold of the ship, were detectied i the
bow and the stern, possibly ballast or shot for the guns
{Fig 46). A magnetometer survey was also carried oun
an the wreck of the Anne in the autumn of 1994 and
this picked up iron objects below the sand, suggesting
that the wreck extended bevond the remains visible on
the surface (I* Marsden pers comm). Problems ocour
with geophysical surveys when more than one wreck
15 found on a site, For example, the Resofuieon, a T0-
gun Restoration warship known 1o have been wrecked
off Eastbourne in 1703, has not been found. One pos-
sible explanation i3 thar the wreck of the Barwhdl
{1940, which is exposed at low tide, masks that of the
Rezolution.

5.4.8 Augering

Amnother method of surveving buried remains in the
intertidal zone 15 augenng. This technique was widely
used in the Hullbridge Survey to plot burnted land sur-
faces and subsurface wopography (Wilkinson and
Murphy 1995, 3). Augering was also used across

Langstone Harbour on eight different transects ar dry
land and marine locatons. In the rwo main (ransecs,
augering was carried out at S0m ntervals for shore
gites and ar 100m intervals for underwarer sites,
recording 101 auger holes in total. A 20mm diameter
gouge auger with a | m-long sample chamber was used,
and samples were taken 1o chalky or gravel deposits up
o a depth of 3.5m (Allen, M e al 1993; 1994).

In the 1991 season of fieldwork in the lsles of
acilly, an attempt was made to construct a plan of the
extent of the peat buned under the sand at Par Beach,
St Martins (Fig 47). Wet sand and shingle made the
use of a Jarrar hand-auger impossible and a power
percussion auger was thercfore used, although this,
too, was limived vo arcas where peat was covered by
grit and sand, rather than shingle (Ratcliffe 1993, 85).
Five cores were drilled, cach a metre long, and two of
the columns were found o contain more than one
band of peat. Problems with the powered auger
included the need w ransport it by tractor across the
soft sand, and cross-contamination between the lay-
ers, which made dating difficult. The resulits of the
palacoenvironmental analysis are to be published by
the Cornwall Archaeological Unit in a separate
IMLErim Feport.
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Auger survevs have also been conducted in the Isle
of Wight using a 20mm x Im gouge auger to ils max-
imum depth at Fishbourne, Wootmon Quarr, and
Binstead. From these surveys it was possible 1o trace
palacochannels and other sediments beneath the
h-l.:::.:h. Hnriﬂ:-n.mt.:n!.u] hil.l'l'l]'l]l.'!i were taken from the
Fishbourne palacochannel using a mechanical auger
(Tomalin ¢ af 1994, &), The combination of the auger
|.‘|4|1_:|. '.ri1|'| t|.'1.|.1m.: 11|.1-|:u|n.|.:d fromm 'I|'|1.: marifie Iane IJ"-i:I:IE_
a sub-hatrom Frﬂ:ﬁll.'r his led 1o a greater understand-
i.ﬁg of the buried lﬂ.ndhc;lpl: on the north shore of the
]5-.|1.: af "-.'l:':';-,;::.

5.4.9 Subtidal survey

Alchough subtidal survey is beyvond the scope of this
review, its potential as an extension of ingertidal sur-
vey needs to be considered here. The possibilities of
mapping the sea-bed wsing geophysical techniques (as
at Wootron Quarr) have been described above (5.4.7).
In addivion, it will sometimes be desirable to recover
material from the sea-bed in order vo understand the
nature and scope of the intertidal resource. The diffi-
culties of recovering satisfactory information cannot
be underestimared, particularly in contexts where
visibility under water is poor and where no solid
srructures survive. However, the Wootton Cuarr sur-
vey has been relatively successful in tracing Meolithic
trackways for short distances underwater leading from
the intertidal zome (Tomalin 19953). VYery careful
regard must be given to the benekits or disadvantages
of subtdal work as an extension of intertidal survey
before it is undertaken. It may be of benefit when
basic information on the location and character of
archacological marerial will help vo define the lecation
and extent of lost settlements or structures of Roman
and laver dave. For this, a scheme of systematic sam-

pling of sca-bed sediments will have o be prepared.
Although this approach may provide information of
considerable wvalue for understanding settlement
movement and loss over the last two mullenma, it may
not be |:|_|:|]:|:|'1_1I I peCOVErIng useful, bt j.'u.'r[l.‘ﬂ[l:l”!.'
more fragile, information for earlier, prehistoric
I:'H'.'I':il.l'dh.

5.4.10 Execavation

We have already noted (5.4.6) thar there is no clear
distincrion berween survey and excavation in the
intertidal zome. ."'|.p:|.r! from the excavation described
above at the Meolithic site at the Stumble, Essex (Fig
48], there has been almost no excavation in the inter-
tidal zone in England. In Wales, however, following
the discovery of nationally significant prehistoric sites
off the Gwent coast in the Severn Estuary, there have
been several excavations which have included the voral
excavation of timber structures combined with exten-
sive environmental sampling (Bell 1992; 1993a,
1993k, 1994). Clearly, if fragile but well preserved
sites are identified in the intertidal zone, excavation
may b the only option available before their destruc-
tion by erosion or other agencies. This was the case at
Morth Hill in the Isles of Scilly, where a prehistornic
hut circle was on the verge of destruction by erosion
and was recommended for excavation in 1989 in
advance of damaging storms. Test pitting was also
used at Par Beach on 5t Mary's in 1989 to determine
the extent of the burned peat deposits en the beach
and inland, with the aim of developing a clearer
understanding of the environmental history of the
[sles. It was also suggested that test pits should be dug
alongside the ficld walls exposed on the beach, to
determine the relationship between the wall and the
peat (Ratcliffe and Sharpe 1991, 32).

Fig 48 The Hullbridge Survey, Farex: the Snemble, river Blackoarer, on the covurie of excavanion (Eiex Cownty Cormgil)
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Excavation requires greater resources than other
techniques of investugation, and “ir is neccssary o be
sure that an excavatnon will yield information not oth-
erwise obfainable through survey and sampling'
{(Murphy and Wilkinson 1991, 11). Thus, excavation
technology has 1o be kept simple and affordable to jus-
tify the study of intertidal areas. The length of time a
site s exposed also devermines whether it merits exca-
vation. A site which is accesaible for less than two hours
berween tides s obvicusly less suirable for excavarion
than one which is accessible for four hours (Murphy
and Wilkinson 1991, 11).

Special technical problems are associated with exca-
vaton in the imertidal zone. During the excavation of
the Smumble, Essex, the site was kept dry by a sysiem
of draimage channels and dams made from metal
lawn-edging around the site (Murphy and Wilkinson
1991, 12). An eleciric pump powered by a car bamery
was used to empty the sump intoe which the warer ran,
but the site had to be drained with buckets and sponges
after every tde. Walkways were constructed from rolls
of fencing posts, and plywood boards were laid down
over the arca o prevent damage to the site (Murphy
and Wilkinson 1991, 12}, Similar methods were usced
in the sample excavations carmied out on the Welsh side
of the Second Severn Crossing, Here, box sections and
small trenches were dug to retrieve wood samples and
even whole structures, as well as to investigate the
stratigraphic sequence (Godbold and Turner 1993, 5).
As an the Srumble, the trenches were often filled with
water and it was necessary to use an electric bilge
pump powered by a portable car battery, The car bat-
tery was found w be oo heavy to move easily and the
excavarors switched o a lighver, motorbike bamery, but
this gave only two to three hours of working time
(Godbold and Turner 1993, 6).

5.5 Funding

The costs of invertidal survey differ from those of sur-
vey on land. Restricved access due to ridal conditions
will present an additional cost if there i no alternative
activity for the team, but can be overcome by diversify-
ing the project and incorporating 4 land-based compo-
nent, as was the case with Wootton Quarr. Equally, the
ream can be occupied in writing, drawing, and research
on certain categories of finds when conditions prevent
survey. The larger the team the more difficult it i 1o
manage a diversified project unless all the members
have clearly defined dual roles. Depending on the
nature of the survey 10 be undertaken, specialists may
be required, in addition to a skilled surveyor, In the
surveys discussed in this chapter there have been roles
for geologists and sedimentologists, palacoenviron-
menitalists, industrial archasologists, and ship and boat
specialists. Commissioned acrial survey in areas where
no work has been done before may prove to be invalu-
able.

Consideration must also be given to changing shore
conditions, which can reveal and obscure the archaecol-
ogy. With both large- and small-scale survey, it may be
necessary to budget for extra time to revisit sites. In any
case it will be necessary to note arcas where conditions
were not suitable for survey. In the case of the detailed
survey of a site which is partly obscured by each tde,
extra time will have 1o be allowed for cleaning each day.
This is also wrue for excavation, where extra time wall
also be needed to bale of pump our wrenches, Pumps
which are not easily portable may not be practical. The
expense of constructing caissons or coffer dams may be
feasible in shallow warers, 1o allow for round-the-clock
excavation of clearly defined sites such as boats and
ships and these, oo, will require continuous pumping.,

Moar fieldwork in the intertidal zone has 1o be con-
duceed ar some distance from a wehicle, introducing an
additional time factor which will be extended if all the
cquipment has o be taken on and off site each day.
The removal of bulky and heavy items such as large
timbers and soil samples may be extremely difficult,
particularly over soft sediments, and alternative means
of transportanon such as sledges, or floating finds and
cquipment e shore, or even small hovercraft, may
need to be considered.

In addition to the extra expense of fieldwork, it has
to be recognised that post-excavaton costs will be
higher than for land-based ficld survey. Although the
procedures for collection and analysis of artefacts such
a5 flint and pottery are similar, the environmental
aspect of intertsdal work needs extra consideration. It
may be possible in future to develop dated typologies
of arrangements of timbers in the intertidal zone, but
such a typology does not yet exist, In the meanwhile,
there 15 little point in mercly mapping a structure
which 5 under threat in the intertidal zone without
establishing its date, Survey budgets must allow for
both dendrochronological and radiocarbon dating, and
numerous dates may be required. As we have seen
(5.4), the cost of dating programmes may amount to
between 10 and 25% or more again of the entire pro-
ject budger. Costs will also be high for the study of
peats and submerged forests, which require specialisy
environmentalisis and considerable resources for spudy
in the laboratory,

Finally, there are the short- and long-term costs of
the conservation and storage of waterlogged wood
removed from site for study or display, The desirability
of Femoving timbers from site for long-term curation,
as opposed to detailed study and recording i s,
needs to be carefully weighed.

5.6 Conclusions

Sysrematic survey in the coastal and inverridal zones
is a relatively recent development in British archagol-
ogy, beginning in the early 1980s, when concerns
about the impact of ¢coastal erosion, nsing sea-level, and
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coastal developments began o emerge in the archaco-
legrical commumnity. Two distnet strands of survey have
emerged:

= rapid survey of the eroding shoreline (eg Isles of
Scilly; Morthumberland Coastal Survey)

= gsurvey of the intertidal zone in its widest sense
(Hullbridge, Wootton Quarr, Severn Estuary)

Surveys have tended w concentrate in areas where
potential was known as a result of fieldwork in the past
of from casual finds in the nmetcenth century, but
development-led survey has begun vo shift the emphasis
and reveal the porendal of hithero unexplored arcas
such as the Solent and the Severn Estuary. This s now
complemented by surveys specifically commissioned 1o
cnhance the NMBE and SMBs {cg Bridgwater Bay,
Langstone Harbour), Apart from one or two exceptional
finds such as the Ferriby boars in the Humber Espuary,
efforts have been concentrated on the east coast in Essex
and Lincolnshire, on the south coast in the Solent, and
in the sowth-west in the Isles of Sclly and the Severn
Estuary. Rapid survey in the north-cast has revealed the
potential of that coastline for industrial archaeology.

Aerial photography

In considering the usefulness and effectiveness of acrial
photographic cover in the intertidal zone, it must be
remembered that it has two separate and distnct appli-
cations: reconnaissance and site discovery on the one
hand, and mapping and interpretation using all avail-
able photography on the other.

Looking first at reconnaissance, and the examples of
Cumbria and more specifically Essex (5.4.3.3), there
sEEmE to be no question that argeted reconnaissance 4
a worthwhile and effective means of site discovery, The
restrictions imposed by the conditions necessary for
successful photography in the intertidal zone mean tha
targeted reconnaissance in estuaries will probably be the
most productive option. In many cases smaller features
may not be revealed, but general alignments can be
observed, alerting the relevant bodies to the potential of
such sires,

Interpretation and mapping can be subdiaded o
two distinct areas, large- and small-scale survey. One
important factor affects both, From the assessment of
known photography it is clear thay much of the specifi-
cally archacological photography of the coastal region s
unsuitable as far as sites in the intertidal zone are con-
cerned (see Appendix 1). However, it 15 also clear that a
large amount of cover which has not previously been
consulted could be most useful. Specialist bodies with
an imterest in the coast commission small-scale photog-
raphy of the imtertidal zone ar very low tide for their own
purposes, and these photographs have obvious archaeo=
logical potential. Coverage of the Severn Estuary and

the Blackwater Esmary held by the Hydreographic
Department of the Admiralty, and of the YWhitstable
Bay area in Kent held by the National Rivers Authonity
(NEA; now part of the Environment Agency), clearly
showed features such as nmber alignments and possible
fish traps. The archaeology section of Essex County
Council carried out an assessment of the usefulness of
the MEA holdings for MMP in Essex and recommended
their consultation by other NMP projects with intertidal
arcas. Early RAF photography, although often at a small
sciale and of poor quality, sometimes shows sites associ-
ated with the intertidal zone which have since been
destroved. This s particularly wue with regard 1o
industrial features, ranging from salterns through fish-
ing-related sives 1o coastal mining.

The expericnce of NMP in Lincolnshire and Essex
sugpests a number of poins:

= the photography needs 1o be ar lease 1:10,000,
preferably larger, wo allow proper assessment

= further waining in distinguishing natural from man-
made feamres s required

» manual ploming from verticals is quite accurate, as
there is little or no height disportion and control on
the coast is generally sufficient

* the potennial for salt workings and military sites
seems promising, but for more ancient archaeological
features is still unclear. Certainly it is unlikely thar
small features such as imber post alignments will be
visible on small-scale (ie 1:10,000) photography.

Because this is a new area of research, a large number of
previously unknown sives will be discovered, many of
which will notr have been recognised from the air before.
The correct interpretation of these sites may take some
time. Sires are liable po vary in the different areas of the
coast, with some appearing only in specific regions. The
most abviows site-types liable 1o be picked up from aer-
ial photographs are as follows:

= gerecks will range from barges and small vessels in
dried-up creeks and marsh areas to potentally larger
craft in deeper water which may already have been
recorded by the NMR

= krddles and fraps may appear complete or as remnant
tmber alignments. These will be vigible under the
water on some photographs.

+ afnings: many are already marked on 0% maps, but
in only a very cursory manner, and aesrial pho-
rographs will allow a more accurate record o be
made. In some cates these may extend well bevond
mean high=water level, but the nature of NMP
means that there is no conflict in recording.
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= oyiter beds; like kiddles and fish traps, may be of dif-
ferent dares reaching backwards from the presemt

= sead dgfencesland reclamanon sites are large features,
particularly susceptible to identification from aerial
photography

= nrilitary remaing: the obvious concentration will be of
World War 1 and World War [1 remains, many of
which are visible on the RAFUSAAF cover from
the 1940s

= sabnerged field peerems: the extent of this rype of fea-
wure is currently unknown. Generally poor water
penetration by aerial photography suggests that
there may be livtle chance of recovering such fea-
rures, but there are suggestions of potential sites in
morth Kent.

* prackieays, plagfveins, et the scale of such features
miakes it unlikely that these will be picked up from
existing photography, but the potential for targeted
reconnaissance could be guite high

As a result, where any area is threatened or where a
conventional ground survey 15 to be undertaken, all
knowm relevant photographs should be consulted first
for any information they might vield,

As far as wider area coverage and the potential for
a research programme are concerned, the way forward
appears to lie wath the MMP (see Appendix 1), Air
photographs take no account of such arbitrary bound-
aries as those berween land and sea, and photographs
taken of the coast may well show fearures inland, irrel-
evant to those who commissioned the Might bur of
interest o archacologists, [t therefore makes sense 1o
include the intertidal zone as part of amy area or
County survey, where all the photography will be
viewed as a matter of course.

The recommended approach for aerial survey in
the imtertidal zone would therefore be to map whole
arcas w MMP standards, and e integrate future
reconnaissance programmes with the results of that
mapping.

Ground-based survey

It is rare for any ground-based survey to have taken a
comprehensive view of the archacological resource in
the intertidal zone. The cast coast surveys in the inter-
ndal zome (Hullbridge and Lindsey) have focused on
the prehistoric evidence, and the scope of the
Maorth-cast Maritime Archasology Survey, in 2o far as
it was concerned with the intertidal zone, has concen-
trated on a rapid survey of industrial archacology to
enhance the NMR. In the case of all the above pro-
pects, whatever their scope, it would be a mistake to
believe that conditions would have permitied compre-

hensive survey; past experience from the Severn and
Morth Ferriby indicares the value of repeated visits.
Indeed, this can be regarded as an essennial aspect of
intertidal survey.

Early medern and modern hulks provided the focus
for the Medway (Whitewall Creek) survey, which was
undertaken uwnder rescue conditions. Similarly,
research on the Sussex coast has concentrated on the
record of post-medieval and modern wrecks. The most
comprehensive survey in rerms both of chronological
range |(Mesolithic™eolithic 10 post-medieval) and
cnvironmental scope so far undertaken is that in the
Solemt at Woornon Quarr. In the Severn Estiary there
has been a considerable difference in approach berween
the English and Welsh coasts. On the laner, a numiber
of excavarions and surveys have been undertaken to
tackle specific and localised issues. Importan discover-
ies of individual prehistoric and Roman sites have been
addressed by site-specific surveys and excavations, and
development has led to more comprehensive surveys of
the intertidal zome, limited to the threatened arcas
(Second Severn Crossing). On the English side there
has been no comprehensive survey or excavabion.
Instead there has been detailed examination of certain
Eoman and medieval sites and of contexts such as
palpgochannels, where geoarchacological survey has
been mformative about coastal change. Mult=period
survey n the Isles of Sally has concentrated on the
impact of erosion on the shoreline, rather than on the
potental of the archaeological resource in the inter-
tidal zone. The rapid survey of the Northumberland
coast has followed a similar remit. Some areas, such as
the Humber Esmuary and the north-west, have seen
almost no modern survey.

There is no doubt that survey in the intertidal zone
presents challenges not encountered in land-based
survey, The fact thar the ndal regime will necessitate
carcful management of tme is perhaps the most dis-
tinctive attribute of intertidal survey. To this must be
added the problems of the varable wisibility of the
archacological resource, particularly in the potentially
archacology-rich intertidal zone of the major esmuaries.
The contribution of amateurs prepared to walk the
intertidal zone after storms and at periods of extreme
loww-water cannot be underestmated. Unless good con-
ditions can be relied on, a concentrated period of sur-
vey in one arca may be of extremely limited value. The
need 1o be sensitive o ground conditons s particulardy
acute for fragile prehistoric and early historic sives. All
this calls for the wimost flexibility in the iming of sur-
vey 1o maximise results, In the case of the more robusy
reinaing of historie wharves or hulks, these can proba-
bly be surveyed in less satisfactory conditions.

The visibility of the archacological resource in the
form of exposed structures of wood or stone, or strews
of artcfacts, also serves o give intertidal survey a
distinciive character. Although the smudy of artefact
collections s a recognised facer of ficldwalking on
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land, the need to date wooden features and structures
by dendrechronology or radiocarbon determinations is
a feanure of invertidal survey. Given that all archacology
is vulnerable in this context, there is a need both o
record features and to date them, for there is ne guar-
antee of the long-term survival of any but the most
robust archacelogy in the intertidal zone, It is
inevitable that the discovery of well preserved prehis-
toric or early histonic archacological remains will lead
to the requirement for very detaled survey andior
excavation, as has been the case with prehistoric sites
on the Gwent coast in Wales, Even without excavation,
survey in the intertidal zone is hable to be more expen-
sive than its land-based equmvalent because of the
nature of the archacological record. If areas are ient-
fied as worth a concentration of survey effort over a
restricted ume-period, it is essential to link the inter-
tidal aspect with a land-based and preferably related
coastal project in order to maximise resources,

Although surveys in the coastal and intertidal zone
have been undertaken for a variety of reasons which are
usually reflected in their outcome, all have demon-
strated the rich potential of the archacological resource
i the mrertidal sone. Eatuaries, particularly of the
major rivers, have revealed their promise for prehis-
woric and early historic archaeology, but the North-east
Marinme Archacology Survey and the Medway
(Whitewall Creek) Survey point up our ignorance of
the later historic development of our coastline. A com-
mon theme in all the work carried out to date 15 how
little consideration has been given to the way coastal
rone archaeology can inform us about our changing
relationship with the sea and the exploiation af s
PESOUTCES,

As the results of projects like Hullbridge, the
Second Severn Crossing, and Wootton Cuarr reveal,
in order to be effective survey in the intertidal zone
has to characterise the archacological resource by
planning and dating structures and arefact scatters;
while at the same ume taking full account of geolog-
ical and environmental context and potential, The
surveys which have been most effective in deepening
our understanding of the archacological resource as
a whole have undoubtedly been those with compara-
tvely limited objectives, whether geographical or
thematic (such as Goldclhiff or the Stumble); the least
effective have been the rapid surveys which have
necessarily drawn attention to the most obvious fea-
tures, wsually post-medieval or modern. Howewver,
rapid ground-survey combined with an assessment of
the existing aerial photographic record has proved
very efficient as 2 means of appraising the
post=-medieval and modern resource (Bridgwater
Bay, Whitewall Creek), Indeed the aemal photo-
graphic record alone has been particularly
informative in the survey of hulks and barges in
Kent, and in the context of the National Mapping
Programme in Essex.

It is clear that there is a continuing role for rapid
survey for the future, to monitor erosion of known
archacological sites, to assess areas where few or no
records currently exist, and to prepare the ground for
detailed survey programmes of the coastal and inter-
tidal zones, At the same ume the contnbutions of
projects  like Hullbridge, the Second Severn
Crossing, and Wootton Quarr powerfully demon-
strate the contributions that intensive survevs of the
intertidal zone have to make.



6 The archaeological resource: chronological overview

by ¥ R L Allen, R ¥ Bradley, M G Fulford, S ¥ Mithen, S ¥ Rippon, and H ¥ Tyson

6.1 Introduction

The purpose of this chapter is wo provide a review of the
archacology which has been recorded from the intertidal
zone around the ooast of England. It is based on the
records of the National Monuments Record (NMR) of
the RCHME, all the relevant county Sites and
Monpuments Fecords (SMEs), and on repors received
of recent or continuing ficldwork. Apart from those
stretches of coastline of which individual contributors
have a personal knowledge, it 15 based on published
records and therefore reflects the strengths and weak-
nesses of the observations and records of amateurs and
professionals over the last 150 vears, As we have seen in
Chapter 5, svitematic surveys of the coastal and inter-
tidal zone have been undertaken only within the last two
decades and few of these have been published in a final
form.

Alhough every antempt has been made to marry the
archaeological information with knowledge of the char-
acter of the coast from which individual finds have been
recorded, this has not been possible at o detailed level,
Thus the comtext of most intertidal finds is not ade-
guately reported and cannot be ascertuined wiath any
preciston without fresh feldwork, This even applies at
the level of distinguishing in the record between finds
eroded from cliffs and those which have been released
from  sediments further down the tdal range.
Uncermainty of context has major implhicanions for the
assessment of porential; a sive may have completely erod-
ed from a cliff, or finds may be conunuing 1o emerge
from an already exposed context in the interticdal zone,
In gencral, finds from shores with high cliffs tend o be
derived from above and are, therefore, essennially
terrestnial, while those from estuaries are frequently
associted with sediments within the tdal range.

In addivion to the problem of defining location, there
15 a difficulty with the identification of many finds, a high
proporion of which were reported in an age when the
understanding of artefact chronolegies was in s infan-
cy. Thus, as we shall see, there are many problems with
the idenufication and dating of prehistoric flint, just as
there are with prehistoric and historic  potery.
Furthermore, since many of the carly repors derive
from unsystematic collection and swrvey, it is difficul vo
judge the ‘completeness” of the record. Where sipes have
been surveved within the last decade, it & posuble o
gain an insight from the more recent record into what
might not have been observed previously at comparable
sites elsewhere.

Griven the nature of the documentary evidence avail-
able, it is por surprising that commrbutors o this section
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have expressed reservations abour how much the
existing record can contribute 1o knowledge and under-
standing of coast-specific activities and settlement. In
the majoriry of cases it s not possible o discern from the
recorded evidence any characteristics which might no
otherwise be expecred from a verrestrial sie, This
reflects a previous lack of concern for the systematic
imvestigation of man's relationship with the sea in the
coastal zone. One corollary of this s thar contributors vo
this chapter have found it difficult to write at length on
coastal themes, such as the archasology of fishing and
oyster cultvation, boats, and buillding. By the same
token it is difficult vo infer much from the present record
about the history of coastal retreat, which has been the
principal agent behind the creation of the presemt
record,

A number of general weaknesses and deficiencies in
the NME and county SMEs were identified in Recording
England’s past (RCHME 1993a), but the need to
enhance the record for ‘mantime sites in the offshore
and intertidal zones” was highlighted as a priority (ibad,
50}, This review of the archacological resource in the
intertidal zome has therefore drawn attention to some of
the problems and limitations of the record which are
peculiar to this context. A sharper focus on such issues
i% an esmential prerequisite i defining prionites in the
enhancement of the maritime and intertidal record.

T reiverate the nature of the evidence on which this
survey 15 based, the emphasis in the existing record is on
prehistoric and Romano-British sites and finds; there is
comparatively lintle from the Anglo-Saxon period
onwards. This should not be regarded as an accurave
indicator of the archacology that scrually survives in the
imtertidal zone, merely as a reflection of past interests
and knowledge. The question of deficiencies will be
towched on here, bur returned to in more derail in the
concluding chapter. At the same time, there are certain
issues relating to the archacology of the coastal zone
which are too large to be adequately treated here; in par-
ticular the themes of coastal defence, and of major ports
and docks, are beyond the scope of this report.

6.2 Earlier prehistory: the
IPalaeolithic and Mesolithic
periods

6.2.1 Introduction

The Palacolithic and Mesolithic continue 1o be relative-
Iy neglected archacological periods, even though recent
excavations are demenstrating that England contains
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same of the most important early prehistoric sites in
Europe. In the light of the long duration of these peri=
ods, the first eccupation occurming at ¢ 300,000 yvears
bp and the Mesolithic finishing at ¢ 3800 cal BC, a
systemartic survey of the coastal archaeology of
England might initially be expected to produce a
wiealth of data dating to these perieds. The catalogue,
however, provides rather sparse records of
Palaeolithic and Mesolithic sites in the coasoal zone,
and before assessing this evidence we must consider
the major influences on the recovery of data from
these periods, and its identification as either
Palaeolithic or Mesolithic.

6.2.2 The nature of the evidence

6.2.2.1 The significance of global climatic
change and its influence on coastal evolution

The Palacolithic and Mesolithic archacology of the
coastal zone is of a rather different nature from that
of later perieds, owing to the very substantial changes
in the nature of the coastline since the early
Holocene, The evolution of the coastline 15 an
ongoing process, and understanding the change in
sea-level, coastal topography, and environments 15
essential for the interpretation of sites all periods,
When dealing with later prehistoric and historic
archagclogy our concern i3 principally with the local
processes of coastal evolution. These include varia-
ton in tdal patterns, frequency of storms, and
anthropogenic activity, which affect restricted parts of
the coastline, Few generalisations can be made
regarding the relationship between coastal evolution
and the archacological record of any one of these
periods as a whaole,

In contrast, when considering early prehistory, the
nature of the record is dictated by global fluctuations
in sea-level which have occurred during the
Pleistocene (see abowve, Chapter 2). These have
derived from an interaction between eustatic and iso-
sratic facrors, and ultimately relate vo global changes
in climate. Such changes are most evident from the
oxvgen isotope record from marine sediments, which
indicates at least eight major glacial/interglacial cycles
since the start of the Middle Pleistocens, along with
numerows stadials and interstadials (eg Shackleton
and Opdyke 1973). The recent results from the
analysis of ice cores indicate that there have also been
many short-term “Mickers” in climare (eg Tavlor e af
1993}, the implications of which for sea-level change
remain to be explored. The very marked climatic
warming at 10,000 BP resulted in a substantial
increase in the volume of ocean warer. As isostatic
processes were of less significance than eustatic
processes in southern Brtuin, the consequence has
been an overall rise in sea=level resulting not only in
the loss of Palacolithic and early Mesolithic shore-

lines, but of whole copstal regions, Moreover, this has
actually created the coastline of southern England,
since unnl ¢ 7500 cal BC (8500 BP the country
remained joined vo the continent to form the most
north-westerly peninsula of the Eurasian landmass
(Fig 49). In addition to creating the English Channel,
the late Pleistocene/carly Holocene nise of sea-level
created the Irish Sea and the southernmost part of the
Morth Sea. It is also clear that the relative rise in sea-
level has not been uniform around the whole of the
English coastline, owing to a wide range of regional
and local factors.

As a result, although we can be confident that the
later prehistoric and historic sites which are currently
in coastal locations were also in contemporary coastal
environments, or at least coastal regions, this s simply
not the case for carly prehistonic sites,

For sites of the carly Holocene and Late
Pleistocene our knowledge of recent chimatic change
and custatic processes may enable us to infer the rela-
tive location of their contemporary shoreling, This will
frequently tell us that the sites were some distance
inland. For instance, the Upper Palacolithic sive ar
Hengistbury Head (¢ 12,500 BP) is voday found on a
cliff edge, but when occupled 1t would have been an
inland site, probably selected for the exploitation of
terrestrial game (Barton 1992). The ndge currently
occupied by the site would have overlooked a wide val-
ley, which is now submerged by the Solent, Even the
Mesolithic site a1t Hengistbury s likely to have been
well inland when it was occupied, since i 10,000 BP
the coastline was 20km south of its present position,
and the separation of the Isle of Wight from the main-
land is likely o hove occurred only ¢ 6000 years ago.

As we move further back into the Palagolithic, our
understanding of the location of the coastline becomes
extremely limited, owing to the complexity of coastal
evolutionary processes and the extent of climatic
change. Thiz problem is compounded by our inability
to dave many Palacolithic artefaces, as will be dis-
cussed below., For instance, the famous Golf Course
site at Clacton is today no more than a few hundred
metres from the current Morth Sea coast, and the
palacolandscape setting of this site remains unclear
(Singer of @ 1973). Climatic changes during the
Pleistocens mot only influenced overall sea<level, but
also the lecation of major estuaries and hence inter-
tidal zones. The course of the Thames, for example,
has changed substantially during the Pleistocene
(Gibbard 1994),

In sum, we simply lack the coastal zone for much
of carly prehistory. The archacological sites in con-
temporary coastal contexts derive from a wide range
of palacoenvironmental contexts, the majority of
which were essentially terrestrial in nature,

The converse of this is also true: we have archaco-
logical sites im Britain which when occupied were
coastal, indeed intertidal, im character, although
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teday they are found inland. The most important of
these are the finds of Acheulian handaxes on top of
the Shndon Sands in west Sussex, marking the 10041
(30m) raised beach of a Middle Pleistocene sea-level.
The most imporant of these sites is Boxgrove, Sussex
{Roberts 1986; Bowen and Sykes 1994), most proba-
bly dating berween 524,000 and 478,000 years ago
(oxygen sotope stage 13). Boxgrove is renowned for
its well preserved st activity floor where animals
were butchered and artefacts manufactured. It is
without doubt one of the most important Palaeolithic
sites in Burope. The remains here indicare thar early
humans were gathering Mint nodules from the base of

a chff., Mumerous artefacts have been found on what
would have been a beach context, but whether the

inhabitants were exploiting marine resources remains
a moot point.

This again serves to differentiate the carly prehis-
toric archacology of the coastal zone from thar of larer
periods, When, for instance, we assess sites of the
Eoman peried in current coastal locations, we should
obtain direct information concerning the nature of
the coastal exploitation of that pericd. The assess-
ment of Palacolithic and Mesolithic sives currently
found in coastal contexts will not provide this sort of
information (Fig 50,
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6.2.2.2 The problem of dating

The difficulty of assessing the carly prehistoric archae-
ology of the coastal zone is further compounded by our
limited ability vo dawe arvefacts, Many catalogue eniries
are single lithic artefacts, and the ¢ritena used by the
SMRE, MNME or other archivesreports for classifing
these as either Mesolithic or Palacolithic are often
unclear. Duning the last decade it has become evident
that chronological trends in lithic technology and typaol-
ogy are far more complex than had previously been
thought, and indeed for much of the earlier Palacolithic
may simply be absent, Consequently, although the han-
daxes from Charmouth and Swanage in Dorset may be
confidently placed at a date berween 300,000 and
125,000 BP, it 15 uncertain precisely where in this peri-
od they may he. Even at Boxgrove, one of the most
intensively studied Palaeolithic sites, where a suite of
dating methods has been applied, the dare of occupa-
tion of the order of 100,000 years is sill in dispute, with
some Quaternary scientists dating it an entire ice age
vounger (ie stage 11) than others are prepared to aceept
(Bowen and Sykes 1994),

Consequently, even when there are adequare arte-
factual descriptions of the finds from coastal convexrs,
we may still be unable o place them within any discrete
archaeological period. The most frequent problem,
however, is of inadequate descriptions, using imprecise
terms such as ‘stone axe’, without any explanation of
why the object is being attributed to the Palacolithic or
Mesolithic. For instance the ‘flint core” from
Humberside (SMBR no. 1893) is amributed to the
Palaeolithic, and a *"flint arrowhead” at Brow in the Isles
of Scilly (PR T304.01) is attributed to the Mesohthic.
Ome suspects that arvefacts are being attributed to these
periods as the default.

An exception to this problem of dating may arise
with certain artefact types which have well defined
chronological bounds, For instamce, the large tanged
point from Stone Point near Walton on the Maze
(Essex) and the shouldered point from Shoeburyness
(Essex) can both be attributed o the late glacial peried,
The recent dating programme on late glacial sertlement
inn Britain suggests thar we can be confident in anribul-
ing such finds vo a rather narrow window of probably
less than 1000 years berween 12,800 and 12,100 BP,
falling within the late glacial interstadial. A major
caveat, however, is that there appears to be a significant
plateau in the calibration curve at this period. The tight
clustering of radiocarbon dates that has emerged during
the last few wyears may reflect the exstence of this
plateau, rather than the settlement chronology.

6.2.3 Interpretation of the evidence

6.2.3.1 The Early Palacolithic

This period 15 principally represented by a few finds of
handaxes and ariefacts thought to be of an carly

Palaeolithic date in eroding gravel deposits exposed in
cliff sections. As such they are in redeposited contexis,
and even if they have moved only short distances the
original occupation sites are unlikely to have been
coastal, As secondary finds lacking associaved
material, a study of these 15 unlikely to contribure fur-
ther information concerning the English Lower
Palaeohthie. However, it is important that the source
and character of these finds are clearly documented,
and this i partly being done by the Southern Rivers
Palaeolithic Project (directed by John Wymer, funded
by English Heritage). The most inteiguing of the Early
Palacolithie findspots is at Doniford, Somerser, where
it 1% claimed that Acheulian arvefacts have been found
associated with the remains of mammoths (SME no.
34 189),

6.2.3.1 The Upper Palacolithic

There appear 1o be only two Early Upper Palaeolithic
(EUT) fndspors {ie berween 40-20,000 BP) in the
English coastal zone. The most important of these is
Kemt"s Cawvern, also renowned for its  Early
Palacolithic archaeology (Campbell 1977). This site
has provided one of the carlicst modern humans from
Western Europe and illustrates the importance of
coastal caves in Britain for preserving traces of early
prehistory; the Paviland Cawve in south “Wales, and
Kirkhead Cave in Morecambe Bay, also contain
important Upper Palacolithic material  {Jacobd
1980b). The second important EUP site 15 at
Bramford Road, Ipswich, although this may not be
officially classified as a coastal site, since it constitutes
a set of artefacts, including diagnostic unifacial leaf
points, acquired by dredging below the water table in
a gravel pat.

Following the break in human settlement in Britain
caused by climatic deterioration, resccupation during
the late glacial occurs from 13,000 (radiocarbon)
yvears age. The coastal site of Hengistbury Head 15 an
extremely important settlement of this period. Tts well
preserved knapping floors permit the refitting of arte-
facts, and consequently a detailed understanding of
lave glacial technology. It is the only site of this period
in Britain to have been excavated om a relatively large
scale and using modern methods, and is one of a small
sample of open sites; the majority of the later Upper
Palazolithic settlement derives from inland caves, The
only other substantial Late Upper Palacolithic coastal
site 15 Tiechwell on the coast of Norfolk (Barton 1992,
183-87). Artefacts from Titchwell, including end
scrapers, burins, and backed knives, have been col-
lected from a 2-3km stretch of beach which is exposed
ar lew ride. They apparently derive from a late
Devensian clay deposit which is overlain by a series of
Helocene peats, The base of these has given a date of
< BO0D cal BC, providing a fermrinns ande guem for the
site, which may be substantially earhier.
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Meither of these sites informs ws about coastal
cocupation during the late Upper Palacolithic. YWe can
only speculate that the coastal zone 15 hikely to have
been an important source of resources during this peri-
odd, and that a significant element of the archacological
record has been lost by the rise in sea-level. Carbon
isotope analysis of Upper Palaeolithic human skeletal
remains from England, such as from Gough®s Cave,
would provide an indication of the relative importance
of marine and terrestrial foods in the dier, and this
appears 10 be the only feasible approach o addressing
the role of coastal sertlement during this period.

6.2.3.3 The Mesolithic

The English Mesolithic, ¢ 10,000 BP-3800 cal BC, is
comventionally divided into two periods, the earlier
Mesolithic characterised by broad blade microliths and
the later Mesolithic, beginning at ¢ 7500 cal BC, by
narrow blade or geometric microliths, By the vime of
the later Mesolithic the coastline was approaching irs
current position and for the first ime in British prehis-
tory we can explore the character of coastal settlement
(see above, Chapter 4, for environmental considera-
tions). A major problem, however, s the lack of
sdequate information on lithic finds to enable sites to
be attributed either to the earlier or to the later
Mesolithic, Indeed, in many cases it remains unclear
whiy the artefacts are attributed to the Mesolithic at all.

These Mesolithic finds derive from a wide variety of
contexts, ranging from cliffiops to caves and intertidal
deposits associated with submerged forests. These are
likely to relate to a wide range of site types within
Mesolithic settlemnent systems, and the systematic
comparison of assemblages from such a range of
coastal contexts would be wseful. The fact that so
many of the references are to finds and site descrip-
trons made more than 30 years ago reflects the limited
amount of work on both the Mesolithic and coastal
archasology.

MNumerous sites appear to have considerable poten-
tial for addressing questions about the Mesolithic, and
urgently require evaluation and study because of ongo-
ing processes of erosion. The most important are those
which are claimed o involve an association berween
Mesolithic artefacts and submerged forests, providing
the opportunity for integrated archacological and
palacoenvironmental studies, such as ar Porlock Weir
in Somerset, Perhaps the most interesting are the sub-
merged forests from the Hartlepool area (Trechmann
1936}, from which early Mesolithic artefacts have been
recovered in apparently good srrapgraphic conpexts
and in association with considerable palacoenviron-
mental evidence, Other submerged forests, such as at
Daymer Bay in Cornwall, from which there are no
reports of archacological remains, may also provide
important palacoenvironmental information. OF equiv-
alent importance are sites which appear 1o have good

presecvation of organic artefacts and faunal remains
associated with lithics, such as Harkstead and Stutton
in south Suffolk.

Apart from the submerged forests and coastal peats
of the north-east (such as in the Holderness area), two
areas of coastline appear to be partculardy rich in
Mesolithic artefacts. The first of these s Essex (Fig
51}, for which the SMR describes a relatively high
number of indspots in the coastal zone (cf Wilkinson
and Murphy 1995). S5ome of these are from sub-
merged contexts (eg Warren er al 1936, although the
presence of laver prehisworic artefacts may make the
identificarion of Mesolithic (and Palacolithic) artefacts
difficult from lithic debris alone (above, Chapter 5; this
chapter, below). The coastal region of the Solent and
the south-west (Fig 52) also stands out as having a pare-
ticularly high number of Mesolithic arvefact scamers,
some of which appear to be rich in retouched arefaces
(Wymer 1977). Ivis wnclear whether this reflects a true
partern of sive distribution or a relatively higher rate of
discovery and reporting than in other regions.

6.3 Later prehistory: the Neolithic,
Bronze, and Iron Ages

6.3.1 Introduction

This section considers the potenitial importance of the
imtertidal zone, but it is not, and cannot be, a prehis-
tory of that area. Given the quality of the data, its main
aim is to define the kinds of information we shall
require if we are to achieve that objective, rather than
to attempt a full synthesis (Fig 53).

It is cssemmal to begin by defining our terms. The
intertidal zone is a feature of the contemporary land-
scape, and its archacology has mo particular unity. It
occurs in at least three distinct types of situation, cach
of which has a very different significance for the writ-
ing of prehistory. Firstly, there are those discoveries
that highlight the importance of the intertdal zone art
different times in the past. These are arcas of the
ancient coastal margin which happen to survive in
what are rather similar environments today, They have
the potential wo illuminate a number of activities in the
prehistoric landscape thar are woo livtke understood, bary
it does not follow thar the ancient shoreline need
correspond to the modern coast at all, and similar
evidence may be preserved in inland areas. This may
happen because of changes in sea-levels or result from
a campaign of reclamation. The consequences of these
developments can vary considerably. Often they result
in alterations to the water table, 5o that the archaco-
logical remains lose their organic component. In other
instances, however, the level of preservation may be
significantly higher, and where this happens what were
originally coastal sites may be preserved in areas of
wetland well inside the present shoreline. The
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abundant evidence for Irom Age saly extraction
revealed by the Fenland Survey presents a good exam-
ple of this process (Coles and Hall 1994, chapter ).
For the purposes of this chapter, however, we are
concermed only with those sites close to the ancient
coastline that are situated in the intertidal zone wday.
Their management may pose special problems, but a
coherent programme of research would examine this
material collectively.

aecondly, there are old land surfaces preserved in
the intertidal zone which were originally located some
distance from the sea. They have little or nothing to tell
us about the ancient uses of the coastline, and so their
management and investgation must be justified in
terms of academic priontes that are the same as those
for landscapes further inland. Their claim to attention
results from their later history, Sometimes intact land
surfaces have been protected from the disturbance
caused by farming or later oceupation, with the result

that structural features and environmental evidence
surive unusually, so that, for example, excavalion on
the Meolithic occupation site of the Srumble in Bigex
has been more informative than most settlement exca-
vauons on dry land (Murphy 1988) (Fig 34). This
does not mean that the site itself was in any way unusu-
al, however, It may seem perverse to suggest that
somewhere which was so difficult to investigate can be
treated s a typo-site, but it is catirely logical 1o do so,

The last category includes all those dry land sites
that are exposed 1o coastal crosion today. These gener-
ally have the lowest archaeological potential, for in
many cases they had little to do with prehistoric uses of
the shoreling, and often their preservation s no better
than that of other sites. The main advantage of this
group is that they can be easy wo find. For example, the
line of a receding cliff need nor be any more significant
than the course taken by a modern road or a pipeline,
but it does provide an opportunity for working out the
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intensity of prehistonic activity in areas whose archae-
ology s otherwize obscured.

Unfortunately, it 5 rarcly possible to distunguish
between these different situations on the basis of the
information held in SMRs, With the exception of a few
carefully conducted surveys, the pattern of discovery
has been enticely haphazard and the guality of the
record is very poor. The case of Minnis Bay in Kem
illustraves this problem (Worsfold 1943). First pub-
lished in a nanonal pournal, this is a classic prehistonic
sive in the intertidal zone. It comprised a large arvefact
assemblage, including pottery and o metal hoard, a
variety of subsoil features associated with plant
remaing, and a series of waterlogged wooden struc-
tures, But all was not what it seemed. Although these
features were exposed by coastal erosion, there is no
evidence thar the prehistoric features were ever located
on the Late Bronze Age shoreline. The pits did not
contain any waterlogged deposits and the environmen-
tal evidence suggested that the settlement was
originally situated in dry grassland, and was only later
invaded by the sea. Champion has argued thar the

wooden structures discovered at Minnis Bay are entire-
Iy secondary to the other features on the site, and
beleng to a relatively recent period when the evidence
of prehistoric settlement was already being washed
away (1980, 231-3), They probably come from fish
weirs, Shorn of its preserved woodwork, Minnis Bay
becomes a badly damaged example of a class of Late
Bromze Age settlement frequently encountered on dry
land where excavation can be undertaken much more
casily.

Ax least im this case we know where the site was
located, how it was found, and how it can be dated,
This imformation 15 rarely available, because so few
finds in the intertidal zone have been recorded o a sat-
isfactory standard. There is also the problem of bias.
Ewven when properly organised surveys are conducted,
their results may be incomplete, For example, a recent
survey of the shoreline of Chichester Harbour found
numerous concentrations of worked flint and pottery,
but mo evidenmce of prehistoric salt production
(Cartrighe 1984). Mot long before, significant amounts
of briquetage had been found in exactly the same area
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(Bradley 1975). Nearby, in Portsmouth and Langsrone
Harbours, large quantities of worked flint had been
collected, but in this case there were few records of
pottery (Draper 1968). Often the available accounis
are difficult 1o use, bur in some cases it s posaible o
infer the source of the confusion. For example, in
Hampshire “Clactonian’ amefacts are recorded from
the same areas as Later Bronze Age pottery. This takes
on a new significance when we realise that the expeds-
ent flint imdustries of later prehistory had not been
characterised at the time when these fimds were identi-
fied; in fact, the “Palacolithic’ flintwork was probably
contemporary with the pottery. There are other diffi-
culties in translating the dentifications of artefacts
made at different times in the past, Thus there are salt-
production sites in Dorset for which the same pottery
has been dated anvwhere bevween the Late Bronze Age
and the Lare Iron Age (Farrar 1975). The precise con-
texts of such finds are recorded so rarely that they are
no help in assessing this information.,

This lack of precision has serous consequences for
thie uze of the available records. All oo often ot %
pssumed that because a site was found on the modemn
shoreline it must abwvays have cccupied a similar situa-
tion in the past, and this influences its interpretation.
T'hu:q. fircs |.1!|'!!|r|.r.-..-|.:r'|.'|.."v|.i |||..|.rd||.."\ fire :ﬂl ({8 2] l.rus:il:,' i:.ll:n.-
tfied as prehistoric traps or fish weirs, when similar
finds on wetland sites away from the coast would be

interpreted as plarforms or as lemgths of rackway (Fig
55%). Areas of burning are claimed as the remains of
prehistoric salt production, when there is litle or no
evidence that they were created in a saline environ-
ment. Indeed, in cemtral southern England there are
several burnt mounds which are rrunmcated by coastal
crosion. These are almost invariably found in associa-
tion with streams and have been interpreted as cooking
sites where large quantities of fresh water were broughit
o the boil. Similarly, the flint industries collected from
the intertidal zone can all too easily be interpreted in
terms of a specialised adapration to the conditions on
the shoreline (Drewett o of 1988, 46). Such mnterpre-
tatrons are rarely supported by any environmental
evidence.

It wall not be easy 1o correct all the errors that have
crept into the records, especially where these draw
uncritically on accounts published many years ago. In
the discussion thar follows, an attempt has been made
to reconcile the terminologies thar are used in county
SMEs with an outline chronology that has some rele-
vance for the szues investigated by modern archaeolo-
gy. Where it is possible to do so, the evidence has been
assigned to one of seven broad phases (Figs 50-3):

I:,:.!:rlii.:r ur'ud [,;ll:cr ',"'-:l;:u]'ll:hi-;:
Early, Middle and Late Bronze Age
Early Iron Age and Middle Iron Age
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The Late Iron Age matenal s treated with the Koman
evidence below. The one exception is the discussion of
the salt industry, which treats the prehistoric and
Roman material together,

[t is not surprising that such difficultes of recogni-
ton and interpretation of the record have arsen, for i
is never ¢asy to undertake disciplined fieldwork in the
intertidal zone, and the nsubstantial remamns of pre-
historic activities are maore difficult o recognise than
the traces of later occupation. Often the fnds that
have been pecorded result from casual collection, If
Roman coins are over-represented here, s0 too are
worked Mines and meral arefacts. Briguetage was
often overlooked until recently, and there are surpris-
ingly few references o other kinds of potrery. The
records also refer o numerous Ands of wood, but
most fieldworkers lacked the experience w identiiy the
less obwvious rraces of human workmanship. Sull fewer
had enough experience wo recognise the characteristic
signs of ancient woodland management.

In some ways the best of the early observers were
those with a major interest in geology. Among the
most discerning was Hazzledine Warren. By contrast,
the least useful records are the work of collectors whao
were more interested in obtaming good specimens
than they were in the contexts from which these came
On the other hand, their sheer persistence means that
the records extend over a penod of time which few

fieldwork propects can sustain. Lhey help us to define
the basic requirements for a worthwhile record of the
intertidal zone.

There is an obvious need for such persistence, and
what distinguishes the guality of the records from a
few restricted areas 15 the length of time over which
mdmwidual stes have been wvisited, Pride of place
undoubtedly goes to the Humber Estuary, where the
remains of five prehistoric boats and a range of
associted artefacts have been recorded through a
concerted programme of vigits extending over more
than half a century (Wraght 1990; Wright and Switsur
1993) (Figs 56-8). The constant process of erosion,
burial, and fresh exposure means that few i any sites
can be investigated definitively during a short period
of feldwork., The discoveries a1t North Ferriby are of
European significance, and there is no reason to sup-
pose that the archaealogy of this sive is anywhere near
exhavstion. The same point can be made about the
estuarics of the Essex coastline, which first came o
prominence in the archacological liverature over half a
century ago. Some of the sites recorded ar thar vime
certainly have been lost, bur a careful campaign of
ficldwork showed very clearly that fresh material was
still coming to light (Wilkinson and Murphy 1986;
1995). Those working in the Severn Estuary have had
the same expenience. Persistence, regular monitoring
of the shoreline, and thorough examination of those

Fig 55 The Stumble, miver Blackwarter, Esex: Iron Age frdle “brudge” bofore excavarion {Esex Conrty Conreil)
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Figp 56 North Farby: excavation of the Bronse Age boar e 1963 (Nanonal Maritinie Museunr, Greentonch)

areas affected by storms have almost imevitably
produced outstanding results. A single season of field-
wark, however sophisticated its methodology, would
not have achieved so much.

At the same time, such survey is still essential, but
its main contribution may not be in revealing new
finds (and sull less in discovering a comprehensive
sample of the archaeology), but in establishing the
chronological and environmental contexts to which
these discovenies belong. Without careful feldwork
whose principal objective 1s to establish the basic
gequence of events in relation to the changing envis
ronment on the shoreline, very few finds will realise
their full potential. This has been one of the strengths
of work in Holderness, Essex, south Hampshire, the
severn BEstuary, and Merseyside, and the basic
approach can only be compared with that taken in
surveys of English wetlands like the Fenland or the
Somerset Levels. Without such information it will
never be possible to understand the prehistory of the
intertidal zone. The ambiguities highlighted in the
opening section of this paper cannot be resolved by
any other means

These comments have two implications. Any
attempt to draw together the archaeological material
from the intertidal zone will be based wo a very large
extent on the material from a few, possibly unrepre-
sentative areas where local archacologists have been
able to monitor the finds from the shoreline over a
long penoed, a peniod that may be measured not in
weeks but in decades. At the same time, a few dis-
coveries that are properly tied o their environmental
contexts are worth far more than an abundance of

J"a:q' £F  The Canerodon ,h.l..l'..l'.rr .:".l'!'nur:.; ."I*q'_j i sky, a5
evcavated |:'.|I hr."n'flrr.;i_g'-,' Suroey, rroer Lronch site 56)
.:"H-:fr'r Coonmry Coormcyl)
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archacological material whose exact context is
unknown. The information currently available exisis
in two dimensions, when it is the third dimension (irs
stratigraphic context) that holds the key wo its inter-
pretation, For that reason the summaries which fol-
low lean heavily on the work thar has been carried
out by a small number of systemaric survevs (see
below, Chaprer T).

6.3.2 The intertidal zone in the past

6.3.2.1 Boats and boatworking

Like radiocarbon dates, the records of prehistoric
finds from the intertidal zone need to be subjected to
quality control, and when we do this many of the
claims for specialised wses of the shoreline prove 1o be
quite unsupported. There are, hivaever, some cases in
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Fig 59 Prehistoric boar finds in the Humber Estuary
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miost probably associated with the making and repair-
ing of boats, including a wooden patch, parts of a cap=
stan, a length of cord, and a twol for stitching, There
were also three paddles, the latest of which was found
in early 1995 (Fenwick 1995). There have been finds
of similar material elsewhere on the North Sea coast,
notably a wooden cleat found off the modern shoreline
at Hartlepool (Fenwick 1993).

Such discoveries need systemnaric investigation, for
there are other elements that we might well expect o
find in these locations, There might have been jetties
and boatsheds, and somewhere there should also have
been stockpiles of umber. Such material would have
enormous potential, for it might be dated by den-
drochronology and could also shed light on the way in
which tmber supplics were managed. Equally, study of
the wood offers the prospect of localising its source,
whether within Britain or overseas. At the same time,
we need to know far more about the functions of the
ancient boats whose remains have been discovered in
the intertidal zone. Were they designed for passenger
transport? The Ferriby boats may well have provided a
ferry service across the Humber Estuary, Were they
used mainly for riverine transport or were they
sea-going vessels? And which types were used in each
caser

6.3.2.2 Exploitation of marine resources

In fact, we know very lintle about the wider range of
activities undertaken on the prehistonc shoreline (see
above, Chaprer 4). Although it seems possible that the
larger boats were engaged in fishing expeditions, there
is lintle vo indicate the importance of maring resources
after the Mesolithic period, Indeed, there seems 1o be
an automatic assumption that all shell middens are of
Mesolithic onigin and must be the work of hunter-
gatherers, although in areas of zostatic uplift, particu-
larly in Scotland, their creation continues at least as
lave as the Iron Age. There are indications of a similar
pamnern in the Isles of Scilly (Thomas 1985), We know
even less about other aspects of marine exploitation.
Wright (1990} has suggested that the Fermby boats
might have been used in deep-sea fishing, but intensive
exploitation of marnne resources could have resulted in
the ereation of stotage buildings, processing areas, and
drying racks on the shoreline. Mone has so far been
discovered. Indeed, there has been litle attempr to
look for fish bones in excavated deposits on dry land
sites, and virmually no anention has been paid o the
archaeological potential of bone chemizstry as a source
of information on this question,

In the historical period the processing of fish could
be undertaken alongside other activities, the most
important of which is the pasturing of livestock. Such
practices were 8o common that when small wooden
siructures were encountered on the North Sea coast-
line in the carly years of this century they were almost

sutomatically assumed to be the remporary shelters
created during these activities. Martin Bell’s work at
Goldeliff (Figs 45, 60) on the Welsh side of the Severn
Esmary, extends this pattern back at least as far as the
Middle Iron Age (Bell 19934, b)), and similar work in
the same region has resulted in the discovery of insub-
stantial wooden buildings dating from the Middle
Bromze Age (Whittle 1989, At Goldchif there was a
further complication, because the buildings took a
form which is unknown on inland sites. They had
probably been occupied over short pertods, perhaps
scasonally, and had been located wvery near to the
coastal margin. There were many animal footprints in
the wvicinity, although Bell emphasises that another
interpretation of these buildings connects them with
fishing and wildfowling. Mearby there were a number
of rackways. Similar trackways or wooden platforms
have been observed on English sites in the intertidal
gone, most recently at Wootton Quarr from the
Meolithic (Fig 36), and suggest that such activities may
have been of considerable importance throughout the
prehistoric period. If so, they would provide the coastal
counterpart of the evidence so effectively investigated
in arcas like the Somerser Levels (Coles and Cales
1986). In most cases it still remains 1o show that these
structures were located in a manne environment. They
may have been situated some way from the coast, in
low-lying arcas which were only later invaded by the
s,

Having said this; it would be wrong o suppose that
all the wooden structures preserved in the intertidal
eone have 1o be interpreted in terms of practical activ-
ities, & wooden platform of Late Bronze Age date
discovered in the Essex coastal survey was apparently
associted with a serjes of human skulls (P Murphy
pers comm), Similarly, the poorly recorded ‘lake
dwellings' of Holderness have produced very few finds,
but among those that are recorded are items of Bronze
Age metalwork and further discoveries of human skulls
(Smith 1911). Again it is helpful w0 compare this cvi-
dence with the finds from inland sites, for on a more
impresaive scale they would seem o be matched by
finds from Clifton on the river Trent (Phillips 1941)
and by recent discoveries at Flag Fen (Pryor 1992),

6.3.2.3 Salt

There 1% less ambiguity in the case of salt production
(Fig 61). The clearest evidence for this process is a dis-
rimctive kind of extremely porous potery known as bri-
quetage (Morris 1985 and 1994). This &8 very widely
distributed on the coastline, but it is also found ar
inland brine springs in the West Midlands during the
Iren Age. Unfortunately this distinctive material was
used in both the production and distnbution of =salt, so
that briquetage sherds may be found on inland sites
simply because salt cakes were distribured inside their
moulds. For this reason, it is essential 1o establish thar
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particular finds of briquetage were involved in the pro-
duction process, There are two ways of doing this, In
many cases this material 5 directly assocated with
structural features, including flues, hearths, ovens, and
settling ranks. In this case scientific analysis has con-
firmed that briguetage vessels had once contained sal
(Fawn ¢r al 1990, chaprer 3). The other approach is to
identify the distincrive features of those sherds of bri-
quetage thar are found well away from the coast, since
these must have been emploved in the distmbution of
the finished product. The briquetage sherds from Iron
Age contexts at Danebury, for example, are thinner
than most of those found on the shoreline. The latter
were probably involved in carlier stages of production
(Bradley 1992,

There is something of an imbalance in our know-
ledge of coastal salt production. Finds of briquetage
from inland sites suggest that salt was being made
using this material from at least the Middle Bronze
Age, ver apart from a hearth recorded during the Essex

coastal survey (Wilkinson and Murphy 1986; 1993)
(Fig 62) there is litle evidence from the shoreline
before the Late Bronze AgeEady Iron Age, and most
of the dated marerial extends from the Middle Iron
Age vo the second cenpury AD, with a few local indus-
tries carrying on as late ar the fourth cenmury (Bradley
19925, To a large exvent these problems are a product
of archaeological visibility. The only prehistoric salt-
production sites thar can be recognised as feld
mopuments are the Essex Red Hills, Although they
have been discussed in a recemt monograph (Fawn o af
199409, it is regrettable that the most informative exca-
vations on these sites are almost 30 vears old now.
Orher salt-production sites can only be idenrified by
the discovery of subsoil features or by concentrations
of burnt material containing briquetage on the
shoreline, The nature of these features needs o be
determined by large-scale excavation.

There is a further problem thar prehistorians and
Romanists share. They can identify coastal sal-
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Figuee 107

Fig 61 The distribution of salt-production sites in England’s internidal zone (see also Figs 99 and 107)

production sites only where they are associared with
briguetage, but the use of this material for evaporating
pans and moulds is merely one way of extracting salt
from sea water. From the Middle Bronze Age to the
Early Iron Age there are records of briquetage vessels
found at inland sites which appear to have been curt in
half, presumahbly in order vo create a two-piece mould;
the same also happens with some of the domestic por-
tery on these sites, Salt cakes could have been formed
inside both kinds of vessel (Bradley 1992). In the Late
Iron Age we encounter a further problem, for there are
many salt production sites on the Dorser coast but few

finds of briquetage from inland sives (Morris 1994). It
seems likely that pottery and salt were made in the
same area around Poole Harbour, and quite possible
that this was another case in which the salt was being
transported inside ‘domestic” pois.

At the other end of the sequence there is the prob-
lern raised by the disappearance of brigquetage during
the Roman period. This change seems first to have
happened near major towns, and did not occur unil
later in the more remote areas of the countryside
(Bradley 1992). It 5 unlikely that inland sources took
over the role of coastal sites, and it could be suggested
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Fig 62 Late Broeze Age salt coaporanion hearth ar Fenn Creek (Hullbridge Survey river Crowch site 2) (Essex Clourrny

Ceraencil)

that where there was a significant market for salt the
mndustry was reorganised, with the use of metal vats for
heanng brine. Without the distinctive ceramics associ-
ated with older sives, the indusiry became archacolog-
ically imvisible. It must be a major priority w find and
inwvestigate the sali-production sites of later periods.

The evidence from Late Iron Age Dorset raises the
further possibility that salt producnon wok place
alongside other small-scale industries, especially pot-
ting. For practical reasons both industries would hawve
been working seasonally, and there seems no com-
pelling reason why this link might not have been estab-
lished during sull earlier pertods. Onece again this 15 a
gquestion that requires fuller investigation.

6.3.3 The importance of old land
surfaces

Mot all the im st deposits encountered in the intertidal
zone would have been located in coastal areas in the
past, but in certain cases they stll represent an archae-
ological resource of considerable significance. This i
particularly true in two situations, The first 18 where
land surfaces have been protected from later human
activity, with the result that their archaeology 5 espe-
cally well preserved (see above, Chapter 4). In such
sises the investigation and management of these areas

are linked to an academic agenda that treats them as
part of dry land archaeology. In this mstance ther
claims are based entirely on their exceptional preserva-
tion. The second case is closely related. This = where
land surfaces preserve exceptionally detaled evidence
of the ancient environment, and in this case they may
reveal features that simply cannot be investigated in
amy other area. These exposures are not necessarily
‘sites” in the comvenbional sense. Rather, their main
contributions are to broader studies of the ancient low-

land landscape

The latter case 15 easily defined, for it refers to those
environments which preserve direct evidence of their
former tree cover and/or their original animal popula-
tion. The so-called submerged foresis are especially
important here. Their dates vary considerably, but the
very fact that substantial ree boles still survive makes
them peculiarly susceptible to precise dating through
dendrochronology. Careful survey could shed consid-
crable light on the composition of ancient woodlands,
and on the density and character of the tree cover,
These are topics that would mormally have 1o be
addressed by palvnology, with all the taphonomic
problems caused by the differential production anmd
dispersal of pollen. Where the material is well pre-
served, it should be possible 1o look for evidence of
deliberate woodland management of the types that
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have been suggested from studies of inland sites. In
addition, there are occasional reports of axe marks on
some of the trees found in the intertidal zone. In cer-
tain cases artefacts have also been found in these areas
(see below), These reports need careful investigation to
ascertain whether such finds belong to the same perni-
odd a5 the remains of ancent woodland,

A second case of great potential significance s
where the silts of the intertidal zone preserve the racks
of prehistoric humans and animals. Again, this need
not be related directly o the archacology of individual
sibes, but this evidence could instead shed considerable
light on the nature of these environments and the range
of resources they were capable of sustaining.
Unformunately more interest has been shown in the
human footprints than in the tracks left by animals,
and this underemphasises the potential importance of
these arcas. The human footprinis tell us litde more
than that people were present in these places, an obser-
vation that could just as well be based on the evidence
of artefacts, We have yet to realise the true significance
of the animal tracks. Like pollen analysis, the study of
faunal remains is complicated by the many distortions
that intervene before we can use a collection of bones
to reconstruct the animal population. A major priority
must be the discovery, dating, recording, and analysis
of footprints in the intertidal zone. Ideally it should be
carried out where organic material is preserved and
where the prinms lefi by humans and animals are asso-
ciated with recognisable artefacts. Such cases are
unlikely o be common, but they could occur in any
period of prehistory. The all-important evidence wall
not be recognised unless it is specifically sought.

At a more general level, prehistoric land surfaces
will be most informative where they can shed light on
issues that have mot been resalved by conventional
excavations on dry land. It 15 specally important to
investigate the character of prehistonic settlement dur-
ing phases in which the evidence from inland areas 15
of peor quality, and this 15 particularly true in the
Meolithic and Early Bronze Age, It is far from certain
whether sccupation at this time was necessanly organ-
ised invo “sites’. It is debarable how far sorucoaral
remains have been destroved by agriculiure or even by
natural processes, and the survival of stratfied animal
bones and plant remains 15 so limated that it 15 difficult
to work out the nature of the prehistoric economy.
What is needed are extensive exposures of land sur-
faces of these periods, sealed from later disturbance
before they had undergone significant attmtion, The
only situations i which similar evidence mught be
anticipated on dry land would be beneath deposits of
hillwash or alluvium, both of them contexts in which it
is difficult o predict the pattern of discovery or o
imvesrigate a large area.

Suitable areas for this kind of imvestgation have
been known since the work of Hazledine Warren on
the Essex coastline half a century ago (Warren o af

1936), In recent years this has been followed by a
remarkably productive programme of coastal survey,
including the excavation of the Stumble, which has
provided the most comprehensive group of Earlier
Neolithic plant remains of any domestic site o
England (Murphy 1988). The Lare Neolithic and
Beaker occupation sites of the same region ang among
the best known in the country; but these have been
destroved or damaged sinee their original discovery, It
15 most important oo locate similar contexts in other
parts of the intertidal zone.

Similar deposits survive from later phases of prehis-
tory, but these are much more frequent. That s not o
say that the intertidal zome lacks amy importance,
because later prehisvoric research has focused so
sharply on the evidence of "sites” (uswally enclosed set-
tlemenits) that we still know very little about the wider
range of activitics taking place in the landscape. One
problem is posed by the interpretation of heards, a
striking number of which ¢ome from the coast,
Although this might be no more than a reflection of the
intensity of archacological acuvity in this area, the fact
that some of these hoards have an idiosyneratic com-
position suggests that the pattern may be real. In the
coastal hoards of the Middle and Late Bronze Ages
objects which might have circulated quite separately
from one another seem 1o have been brought together
as scrap, and in some cases this includes marerial of
continental origin. It scems guite possible that these
finds mark not only locations in which mealwork was
produced, but also a newtral area on the edge of the
contemporary landscape where transactions berween
strangers might have taken place (Bradley 19940, chap-
ter 3). In the light of comparable evidence from the
carly medieval period in northern Europe, we should
be especially careful to see whether these finds were
accompanied by other types of feature. Where parts of
the Bronee Age shoreline still surave, these might even
include facilities for mooning boats,

The other place in which the later prehistonic
landscape of the intertidal zone assumes a special
importance 15 in the Isles of Sally, where as a result of
changes in sea-level field systems extend from dry land
into open water [Thomas 1983). Their survival is quite
remarkable and they have been well studied in recent
vears, but we have vet to establish their chronology
with any confidence. They are clearly associated with a
sertes of Middle Bronze Age settlements, some of
which were excavated before their destruction by
coastal erosion, but there have been claims thar the
fizlds themselves onginated durnng the Neolithic peri-
od, at about the same time as the megalithic tombs of
the Isles of Scilly. Paradoxically, the only large-scale
excavation on one of these field systems suggested an
Irom Age origin (Evans 1984), Unless we amempt 1o
date them much more accurately, they will remain an
isolated curiosity, cut off from the main currents of
British prehistory.
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Lastly, it has been mentioned above that some of
the major settlements of the Isles of Scilly had been
recorded in advance of coastal erosion. This is a wide-
spread threat, and one which can only be addressed by
directed survey of the kind that has been promoted so
successfully in northern and western Scotland (Batey
1984). Until that has happened, it 15 impossible to sug-
gest a way forward, One result of the Scottish work
does, however, show that this approach can be unusu-
ally productive, Where dune deposits contain deep and
well preserved stratigraphic sequences the accumula-
tion of blown sand can be as useful as alluviation in
protecting ancient land surfaces, Martim Bell's
exemplary work at Brean Down emphasises the
archacological potential of such environments (Bell
19907, but we know far less about them in England,
and this imbalance needs to be redressed. The remark-
able prehistoric settlements at Gwithian in Cornwall
remain largely unpublished (Thomas 1958), but, hike
those at Brean Down, they may provide some foretaste
of the high quality of the archacological material which
might be buried by coastal dunes. The question is only
tangentially related to the present project, but it needs
to be considered in depth. Here the Scottish experi-
ence could be most informative,

6.4 The Roman period

6.4.1 Introduction

There are more than 280 references to finds of Boman
date from the intertidal zone in the county SMEs and
NME. A significant proportion of these have also pro-
duced evidence of late Iron Age activity, and this is
considered here rather than in the preceding section on
later prehistory. Only salt-making of late Iron Age/early
Roman date has been reviewed separately (above,
6.3.2.3). As Figure 63 shows, Roman discoveries are
most numerous around the east coast to the south of
Flamborough Head and the south coast to the east of
the river Exe, with particular clusters in the Thames
Estuary along both the Essex and the Kent coasts, and
in the Solent area. A fairly even distmibution of finds
extends along the open East Anglian coast with some
concentrations in Norfolk, and then morthwards into
Lincolnshire and Humberside. Thereafter the inci-
dence of finds up the east coast declines steeply, a
reflection both of the more rugged nature of the coast-
line and of the relative paucity of Roman material cul-
ture on native scttlements in the non-urbanised
arca’'military zone of the nosth and bevond the frontier
in Morthumberland. In general, findspots tend to focus
in estuaring contexts, and this is also the case on the
western seaboard, with the most numerous incidence
in the Severn Estuary and, to a lesser extent, around
the Wirral. Finds elsewhere around the western shores
of England, both in the south-west and the north-west,

are rare. Once again this s partly a reflection of the
nature of the coastline, which includes accretionary
shores in Cumbria, and the lack of Romanised settle-
ment apart from military installations in both areas.
Dwverniding all these factors, however, 15 the extremely
limited extent of systematic survey in all areas of
England’s coasthne,

6.4.2 The nature of the evidence

For the most part, therefore, our record consists of
casual finds, the systematic survey and recording of
specific Romano-British sites being the exception, To a
very great extent this reflects an apparent invisibality of
obvious structures, so that the emphasis is on artefacts,
of which coins form the most prominent categery. In
some cases the latter can <learly be identfied as
belonging to heards, but for the most part they repre-
sent single losses, or collections accumulated over a
number of years, In fewer cases other materials such as
pottery have been noted in association or in the same
general location, or sometimes in iselation. In the lat-
ter case the association is generally with other evidence
of fired clay indicative of salt-making (briquetage) or
pottery manufacture,

Close dating of material other than coins 15 not
ahways possible; in the case of late Iron Age and early
Roman pottery, particularly the pottery from the
south-east which is often termed “Belgic’; it can be dif-
ficult to distinguish between sherds of pre- and
post={Claudian} conguest date. Establishing start and
end dates without further re-examination of the collec-
Hen n question & very problematc. In any case it is
clear that many sites that begin in the mid or late first
century BC run on inte the late first or second
century AD, or sometimes later. In this context it is
appropriate to consider these sites together, rather than
to create an artificial distinction between (late) Iron
Age and Roman. In this survey the break between
Roman and Saxon is clearer; Roman sites in the inter-
tidal zone that are recorded as having produced
Anglo-Saxon material are the exception (below,
6.5.3.2, and Chaprer 7.4.2). Aside from chronological
issues, it has o be recognised that some early idenifi-
cations are suspect. One example is of the Mew Forest
pottery reported from the Minnis Bay group of sites in
north-cast Kent (Powell-Cotton 1939, 191-203).
Criven our present understanding of this industry and
Its competitors, the matenal in question s likely to be
Oxfordshire ware.

Coin finds arributed o the intertidal zone present
a problem, particularly those reported since the advent
of metal detectors. One perception 15 that the associa-
tion of finds with the beach or intertidal zone does not
raise issues of rights and ownership in the same way
that it does for terrestrial finds. An example of a doubr-
ful findspot is the report of a board of Iron Age coins
from the beach ar Pevensey (Haselgrove 1987, 3100,
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Fig 63 The distribuiton of Roman finds in England’s imreveidal zone. Roman roads keading voroards coastal locarions arg
alvo tndrcared (see also Figs 100 and 110)
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Although the precise location 15 not recorded, we have
to be alert to the possibility that this beach deposit is of
post-Roman date. Equally, the chances of items in a
hoard remaining wogether in a context which is subject
to constant reworking seem remote, Although greater
reliance can be placed on recent finds that can be relat-
ed to sites identified from the earlier, pre-metal-
detecting era, it has to be recognised that it s often
convenient to attribute finds to already known sites as
well as to the relatively “neutral’ area of the intertidal
EOME.

The need for & more thorough survey of these inter-
tidal finds to establish their context and the full range
of material culture = cnncal. Bven with relatively
recent collections of mtertidal material, unconscious
selectivity 15 evident. Large pottery assemblages, for
cxample, were collected from Severnside sites an
Hdbury and Hills Flats in Aven and Gloucestershire
(Copeland 1981; Green and Solley 193073, but the
abundant and very visible raw materials and residwes of
iron-working, which we can now see as a very impor-
tant component of Romano-British settlement of the
upper Severn Estuary, were entirely overlooked (Allen
and Fulford 1987), Not only is there evidence of selec-
uvity in what has been recorded among the surviving
artefacts, but also little or no account has been taken
of context and its relationship to the wader geological
and sedimentological sequence (cf Allen and Fulford
1986; 1992). It is essential vo understand both the
formation processes of Holocene sediments, and how
different materials behave in a marine context exposed
to varying regimes of wind, wave, and ude,

6.4.3 The Roman coastline

Although oyster shells are a commonplace find (Of
rarely quantified) on terrestrial sites in Roman Britain,
and are regarded as one of the cultural indicators of
Romanisation, scant attention has been paid o their
exploitation and likely areas of ongin (cf Winder
19493), With the growing use of wet-sieving technigues,
fish remains are becoming increasingly common finds,
especially from the later Roman periods. Evidence of
relatively intensive exploitation, perhaps to make vari-
eties of fish sauce, has emerged from cities like London
and York (Hartley and Firs 1988, 104; Milne 1985,
B7-95). Yer there is no context in the coastal zone in
which to place inshore and offshore fishing or the har-
vesting of oysters, Indeed, no survey has ever been
undertaken to locate the coastline of England in the
Foman period (cf Jones and Mattingly 1990, 7-15).
There has, however, been some consideration of Iron
Apge and Roman salt-making (de Brisay and Evans
1975), and survey and recording has been undertaken
along certain stretches of the modern coast (bid,
Bradley 1975). The evidence for Roman harbours has
been assessed and reviewed (Cleere 1978; Fryer
1973}, and the most conspicuous conclusion was that

there is almost no evidence for the physical remains of
these installations, even in those lecations where somae
form of harbour structure may reasonably be believed
to have existed. To date the best evidence for the
organisation of a Roman harbour comes from London,
where excavations ovier the last 30 years have revealed
much of successive waterfronts on both sides of the
river (Brigham 1990; Milne 1985). The excellent
preservation of these tmber quays is largely due to
their having been replaced by successor struciures
which have pushed the waterfromt further out into the
river; they are no longer in the intertidal zone. The
same 1% also rrue of other finds of gquay structures, such
as at Chester (Fryer 1973, 246-7, fig 2) and Caerleon
(Roon 1978), Ahhough major military installagons on
or ¢lose to the modern coastline, such as the Saxon
Shore forts, have atracted a good deal of amention as
far as their dare and funcrion(s) are concerned, exca-
vation has been concentrared on the fort interiors, and
to a lesser extent on the dependemt wier, but not on
their marine context (Johnson 1976; Johnston 1977).
There is no doubt that cross-channel and coastal rela-
tons were of crtical importance in the history of
Roman Britain; the exploits of the Clageis Britasrnica on
the one hand, and the testimony of the volume of
imported consumer goods such as amphorae and
sigillata from terrestial sites on the other, provide
excellent examples of such links. Whan is lacking, how-
ever, is any sense of the characrer, frequency or scale of
pores and wharves around the coasts of Britannia, or of
the incidence of settlements which depended on the
sea, whether by fishing and the cultivationharvesting
of oysters or other marine mollusea, or throuwgh salt- or
potery-making. The rich finds from the midden
deposit from Leigh Beck, Essex attest that there are
important advances to be made in this area (Wilkinson
and Murphy 1995}, Mevertheless, one of the principal
reasons for this enormous gap in our knowledge 15 our
almost complete ignorance about the Roman coastline
and its settlement.

The most important agency of discovery in the
intertidal zone has been erosion, often in the wake of
SEVERE STOFINS, of stormy periods. This in iself milivaves
against the survival of structures rather than their asso-
ciated finds, and thus makes it difficult to ascertain the
nature of the original settlements that are exposed and
how they might have related to the Roman shoreline.
In the majority of cases, particularly on open as
opposed o estuarine coastlines, current evidence s
insufficient 1o establish whether the settlement in gues-
tion originally sccupied a coastal or former estuarine
locanon. A key indicator here has been the presence of
evidence relating vo salt-making. This is the only cave-
gory of culural evidence which allows us o infer the
site’s original proximity to saline waters,

The nature of discoveries along the ecastern
seaboard in particular makes it abundantly clear that
there has been substantial shoreline remreat. This s
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reinforced not only by the documentary evidence for
the loss of later, medicval settlements from the same
coastlines, but also by the knowledge that massive
Roman masonry structures have been either severely
eroded by the sea or all but destroyed. The Roman
fores at Bradwell on the Essex coast and at Beculver on
the morth coast of Kent offer examples of the former,
and Walton Castle, near Felixstowe, Suffolk, illustrates
the latter. Here, antiquarian accounts from the seven-
teenth and eighteenth centuries record some surviving
masonry of a structure generally regarded as typical of
a late Roman Saxon Shore fort, but there 15 no record
of any surviving fabric today (Johnson 1976) (see
below, Chapter 7.4.2; 7.6.2).

Walton could be regarded as an 1solated case and
not symptomatic of a widespread loss of the Roman
coastline, It is very tempting to assume this, given that
other fortresses assigned o the same system and
explicitly described in the ancient sources az on the
shore (in litore Saxonico) do survive intact to a greater
or lesser extent, Such surviving monuments can also
be associated with the names in the written sources
with some degree of confidence: for example,
Branodunum - Brancaster; Regulbis — Reculver;
Dubsis — Dover; Lemanis — Lympne, etc. However, on
the sputh-cast and south coasts, these sites are locared
some way inland within extensive estuarine and marine
creek systems, most conspicuously where there has
been substantial coastal accretion: the late Roman
fortresses at Lympne on the inner margins of Bomney
Marsh, Pevensey similarly lecated on the margins of
Pevensey Haven, and Portchester at the head of the
still open Portsmouth Harbour, Between the Thames
and the Wash, only Burgh Castle now survives some
way mnland; all the remaining mstallations are on or
close to the present shore. The clear inference to be
drawn from the location of the survivors of these most
visible of monuments 15 that the preferential siting was
within sheltered estuaries and creek systems, Thus the
locations of Walton Castle as far as it is known, or of
Bradwell and Reculver, do not necessarily coincide
with the ancient coastline, but probably lie at the head
of an estuary or network of crecks.

Furthermore, we also have the place-name evi-
dence of the Antonine Itinerary and the Peutinger
Table for the walled town of Sitomagus located some-
where between Venta Ieenorum (Caistor-by-Morwich)
and Combretovium (identified with Coddenham,
Suffolk). Although River and Smith have suggested a
location near Yoxford (1979, 456), others have sug-
gested Dunwich on the coast (Johnson 1976). The
medieval town has now all but disappeared, but some
Foman material has been recovered from the site.
Further documentary evidence for the erosion of the
East Anglian coastline is indicated by the absence of
any evidence for the projection which Prolemy locares
to the south of the Yare (Gariannus) (Rivet and Smith
1979, 138]).

It is not unreasonable w conclude from the East
Anglian evidence, as well as the projection backwards
of the medieval losses on Humberside, that we have
lost not only the Roman coastline, bur also an
unknown, but considerable, extent of the former
mainland beiween Flamborough Head and
Dungeness. Besides known sites or locations inferred
from place-name evidence, there i3 another source of
indirect evidence for coastal loss. From Bridlington
southwards to north-east Kent the Ordnance Survey
Map of Roman Britain indicates a series of routes
heading towards the coast, but with no known sertle-
ment where they end or peter out (Fig 63). Given the
direction of these routes and their proximity 1o the
modern coasthne, up to the last point at which their
course can be traced, it s reasonable po infer that a
point on the coast was their original destination.

Esvimating coastal loss up the major east coast
estuaries such as the Humber and the Thames is dif-
ficult in the absence of any systematic survey with this
object in mind. The loss at Reculver is testimony 1o
the situation in the outer estuary of the Thames; so
oo do the exposures of potery and sali-making
industries on the Upchurch marshes of north Kent
and across the estuary among the Essex Red Hills,
Although documentation is lacking, it is reasonable 1o
assume that the degree of loss declines with distance
up the tidal estuaries. Indeed, at Roman London, as
we have seen, we have abundant evidence for the
building out of the matural shoreline into the nver by
reclamation. What we do not know from the Essex
Red Hills is how representative the surviving sites are
of the onginal Iron Age and Roman salt-making
industry. Considening the evidence for salt-making
sites located among the creeks and rvers of the Wash,
and now remote from the modern coast among the
reclaimed Fenland, we cannot now relate the
surviving Eed Hills sites to their contemporary creek
systems and associated open coastling,

Westwards of Dungeness we can be a little more
confident of the survival of the Roman coastline
where the shoreline has accreted o form Romney
Marsh and Pevensey Haven (but this assumes mo ero-
sional phase before the period of accretion).
Erosional processes do not seem to have been so
severe along the south coast, Finds from the intertidal
zone from the Solent and itz associated harbours, as
well as from Selsey Bill (West Sussex) (Pits 1979,
63-83), confirm some loss of the coastline, bur a lack
of clear markers does not allow us 1o generalise about
the degree of attrition., West of the Solent there 15 li-
the evidence of Roman activity except arcund Poole
Harbour where erosion has revealed evidence of Iron
Age and Roman pottery- and salt-making activitics
around the fringes of the harbour. Terrestrial finds
from Hamworthy indicare the presence of a major
supply port for the Roman invasion from AD 43
[(Smith 1958),
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The Isles af Scilly offer evidence of the effect of both
crosion and relative sea-level rise and Thomas (1985,
186) has argued that the islands sull formed a largely
discrete single landmass in the Roman period. Field
boundaries which can be raced below the low-water
mark and burials eroded at the warer's edge are poine-
ers 1o the extent of the land that has been submerged.
The cnigmatic senlement on the small island of
Mornour with s rich collection of Roman meralwork
offers the most graphic restimony to the advance of the
sea on the castern side of the klands, and is impact on
Roman-period archacology (Buwcher 1978; Thommas
1985, 163—4; Fulford 1989).

The S3evern Esmary faces the full force of the
Atlantic and westerly winds and it is not surprising that
evidence for Roman settlement and for field systems is
plentiful in the intertidal zone. In some areas, particu-
larly along the north shore, the extent of loss ks sub-
stantial, with a retreat of the shore of over 500m.
Eroded sites have been identified as far up the estuary
a5 Awre, within about seven miles of Gloucester (Allen
and Fulford 1987, 247-9).

The evidence from the north-west s slight, with
very litthe matenal recovered from the intertidal zone.
Thas 15 partly a reflection of the lack of systematic sur-
vey and partly of the extent to which coastal accretion
has obscured older coastlines and former eroded sites,
The evidence from part of the system of fortifications
along the north Cumbrian coast, in partacular, indicates
that there has been major coastal change. It has been
predicred that the site of milefort 2 lies some 400m out
in the Solway, and at Beckfoot remains of a fort have
been found partly eroded, but now buried beneath
dunes (Bellhouse 1962; 1989). Equally, between the
latter and Morecambe, it 5 argued that at least one
milefort and three turrets have been lost through ero-
ston, The system of mileforts and turrets appears to
have extended south of Maryport, but how far s uncer-
tain (Potter 1979, 321). Continuation as far as Morneshy
seems highly probable, but whether the evidence has
been destroved by erosion, or sull remains vo be discov-
ered on dry land, has to be established,

The guestion whether any of the forts sinuated along
the Cumbrian coast originally had ports attached 1o
them is distinet from the ssue of the extent of the fron-
tier system, This seems plausible, particularly in the
case of Ravenglass on the estuary of the Esk (Pouer
1979, 5), Coastal erosion has already damaged this site,
Equally, the location of the fort at Kirkbride to the
north makes little sense if it was not associated with a
harbour, but in this case post-Roman reclamation may
well have preserved its remains. Prolemy lisis a *harbouwr
of the Setanti” which s tentatively located near
Fleerwood (River and Smith 1979, 135), w which a
Roman road from the port at Kirkham points. The pre-
sent-day port is at the head of the estuary of the Whre,
Just to the south, at the head of the estuary of the
Ribble, another likely locanon for a port, is the fort and

military supply base of Walton-le-Drale. The site of
Meols at the head of the Wirral 5 comparable to the
postulated port at Fleetwood, Here firm evidence of
settlement in the form of late Iron Age and Roman
material has been eroded from the cliffs, providing the
likely destination for the course of a Roman road that
has been traced leading towards Meols from the
legionary formress at Chesver (Harris and Thacker 1987,
219). Assuming the former was origimally a port, it
would have complemented the one which served the
legionary forteess for which there i firmer evidence
Waddelowve and Waddelove 19907, The importance of
this site is indicated by the quantiy of finds; some 3000
were reported as ecarly as the mid-nineteenth century
(Hume 1863). The discovery of some 20 lead ingots
fromy the Mersey at Runcorn, first recorded by
Camden, may point to the existence of a further port
there (Harris and Thacker 1987, 109; RIB 2404.33,
36). However, the procimity of Wilderspool on the one
hand, and Chester on the other, would suggest that
these latter iinds probably represent part of a lost cargo.

Altogether, the evidence from England's modern
coastline shows little evidence for the survival of the late
Iron Age and Roman coast. Only on stretches of the
hard-cliffed coasts and im the upper reaches of the estu-
aries 15 there a possibility of a closer approximation
between the ancient and modern coastlines. The char-
acter of the former, however, particularly where highi, is
likely to limit the range of coast-specific occupation.
One good indicator of the proximity of the Roman
coasthime 15 the survival of signalling towers, albeit in
several cases severaly eroded, as on the Yorkshire coast
between Huntchiff and Filew, north of Flamborough
Head. The nugatory remains of the latter have been the
subject of recent excavation. Comparable evidence is to
be found on the Cumbrian coast, where gaps in a more
complex system of towers and mileforts also point to
loss, Elsewhere such evidence 15 rare; the highthouses
above Dover (Amaos and Wheeler 1929), and the sig-
nalling towers of Old Burrow and Martinhoe perched
high above the north Devon coast, are the best known
examples (Fox and Ravenhill 1965, 253-8).

We have already alluded 1o the possible importance
of the ancient havens which now form Romney Marsh
and the Pevensey Levels in modelling the original loca-
tion of other east coast installations in relation o the
open coast. A further potential of these areas, as with
other reclaimed wetlands of which the Fenland is by
far the most important, is of preserving the Iron Age
and Boman shore and the settlements which developed
on them. More limited opportunities for recovering
evidence of the Roman coastline occur in areas of
estuarine reclamation in the north-west. There 15 no
certainty in any of these cases that erosional phases have
not destroved this evidence before accretion and recla-
matien wok place. Mevertheless, and nomwithstanding
the practical difficulvies of location, these arcas offer the
best remaining opportunity in England over the



THE ARCHAEOLOGICAL EESOURCE: CHROMNOLOGICAL (WVERVIEW 127

lenger-term to understand the nature of Iron Age and
Roman settlement in relation to deep estuaries and
embayments as opposed o the open coast,

6.4.4 Interpretation of the record

It 15 assumed that, for the most part, findspots are
indicative of a former settlement. The exceptions to
this are coin hoards and industrial sates, where salt or
pottery was manufactured, and where the settlement
focus may have been some distance from the produc-
ton site, The problems in general of coin finds which
have been reported since the beginning of the age of
metal detecting are discussed above; all, whether
hoards or single finds, have to be considered critical-
Iv. Although it may seem a large assumption that sin-
gle categories of finds, if they are represented by a few
coins or sherds (the two most common types of
Romano-British material in the record), could repre-
sent the remains of a settlement, recent experience
shows that unsystematic collections often relate to the
knowledge, experience, and interest of the collector
who has concentrated his search on one type of arte-
fact, Subsequent systematic survey and collection,
where there 15 an appreciation of the possible range of
material culture 1o be found, has rended to increase
both the range of artefacts and the number of finds
(see above), and thereby to confirm the nitial
hypothesis thar a settlement was indicared. Since we
do not understand what happens o material once it
is released into the sea, further investigation of single
finds could well prove rewarding. At the same time, it
has to be recognised thar results will depend on the
extent of the loss, the size of the original settlement,
and the length of time the material has been dis-
persed in the intertidal zone (see above),

As far as the present record is concerned, none of
the reported finds'sites (apart from the salt-making
sites) provides information which is helpful in derer-
mining that site's relationship with the coast and the
seda. Mone of the material is clearly coast-specific, but
this is very much a reflection of the namre of the
record, where the emphasis in the past has been on
the collection of artefacts rather than on environmen=
tal manerial. For the latter, which is seldom indepen-
dently dared, convext is essential for it 10 be of use.

6.5 The Saxon, medieval, and
post-medieval periods

6.5.1 Introduction

This section will review the wide range of intertidal
archaeology, spread very unevenly around England's
coast, from the posi-Roman periods. Notable arcas
include the north-east, which is parocularly rich in
post-medieval  industrial  remains  relating o

extractive industries on the cliff tops. Lincolnshire
and East Anglia have suffered considerable erosion
and, not surprisingly, deserved senlements dominate
the archaeological record, many of which may nou
originally have been situated on the coast. Essex, the
Thames Estuary and the Bristol Channel/Severn
Estuary are particularly rich in well preserved
wooden structures, many of which are concerned
with fishing. The south-west possibly has the widest
range of sites, many related to the exploitation of
MAarine resources, such as sea-fishing,

The following discussion follows a thematic
appreach. Firstly, it will consider the position of the
coastline during this peried. Secondly, the nature of
the evidence and, in particular, the quality of SMEs,
i summarsed both regionally and chronologically.
This material will then be discussed thematically,
starting with coastally specific activities such as trade
and commumeations, natural resource exploitation
such as fishing, and extractive industries such as salt
production. Other evidence will then be considered,
including the effects of coastal erosion, which has
caused many originally terrestrial sites to appear in
the ntertidal or even maritime zone (cf Chapter 3).

6.5.2 Position of the post-Roman
coastline

It is often not clear whether most sites of the prehis-
toric and Foman periods in the intertidal zone were
coast-specific (above, this chapter). By the medieval
period this situation has started vo change, and for
the first time we have a substantial number of sites
directly relared to coastal exploitation. Notable
examples include the hard rocky coasts of the south-
west, However, that is not to say that the shoreline
has been static everywhere, Certmin parts of
England's coast have suffered severe erosion, and
elsewhere the gradual accumulation of saltmarshes
has left the medieval shore stranded inland.

Dretailed regional smudies, for example in the
Severn Esmuwary, have revealed a  series of
erosional’depositional c¢ycles (eg Allen and Rae
1987), These episodes are closely tied to climatic
variations, and in particular to periods of increased
storminess, One of the most dramatic episodes of
documented climatic decling and resulting coastal
change started in the late thirteenth century and con-
tinued through o the early post-medieval period
(Bailey 1991; Owen 1986; Rippon 1994a), These
were critical centuries in the evolution of our present
coastline., Along the south and east coast numerous
settlements, mills, and coastal defences were aban-
doned during this time owing to floeding and ero-
siom. Beaches and coastal barriers were also on the
move, as demonstrated, for example, by the stranding
inland of former ports such as Pevensey and
MNew Winchelsea. A combination of documentary,
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cartographic, and archacological research could be
extremely informative concerning the extent of coastal
change in these arcas. For cxample, a study in
Lincolnshire suggests that the coast has retreated up 1o
a mile since the medieval period (Owen 1986, 617. In
such areas, the modern cliff line cuts an arbirrary line
through what has always been a ‘dey land" landacape.

Elsewhere, particularly in shelered estuaries, acene-
ton has been the dominant process and the medieval
shoreline 15 now some way inland; Fenland and the
Sussex marshes are particularly good examples. Here,
eirly coastlines and the associated evidence of human
explodtation are likely wo be well preserved but stranded
inland.

6.5.3 The nature of the evidence

This is not the place to consider where to draw the
boundaries berween the terms "Saxon’, ‘medieval’, and
‘post-mnedieval”, or indeed their overall validity. Suffice
it o say that the start of the period covered im this
review i8 marked by a distinct change in material cul-
tuwre. Followang most of the 5MBs, the dates of 1066
and ¢ 1500 are aken o subdivide the period into
medieval and post-medieval. However, it s worth
pointing out that in terms of coastal evolution, the date
of ¢ 1500 falls in the middle of a major period of
change.

The county SMEBEs and NME record just 32 inter-
tidal Saxon sites, with 169 medieval and 427
post-medieval {Figs 64=-9). Intertidal evidence for these
periods comes i a variety of forms. In all of this, a cnt-
ical distinction must always be made between sites and
structures that onginally related to the exploitation of
the coastintertidal zone, and those that are now locat-
ed there only because of erosion,

The first group of sites are those which were onig-
nally situated in the intertidal zone, such as fish weirs,
Though there is usually some damage from erosion, the
preservation of waterlogged umber can be excellent.

The second category of evidence covers sites and
structures that were designed 1o bie on the very edge of
the intertidal zone, such as sea-walls, guays, salierns,
pleasure piers, and certain military defences. Where
these sites sll occupy their original situation in relation
to the coast, they have the greavest landscape integrity.

A third category covers those sites that onginally lay
on dry land. When such sites are subsequently eroded,
stratified deposits are seen in a cliff and’or the intertidal
shelf, These sites may have been invelved in exploiting
resources of the coastline, for example as fishing vil-
lages, though many were typical agriculmural villages
originally set back from the coast. The eroded nature of
these sites makes them inherently of less value than an
intact inland site, though this might be compensated
for by the excellent preservation of organic artefacts
and palaccenvironmental evidence in waterlogged
deposits in the intertidal zone.

A fourth category of intertidal archacology covers
simple isolated finds of pottery or coins. They may
indicate m srn deposits actively undergoing erosion,
and as such may be of value in locating sites.
Alvernatively, they may be all thar remains of a totally
eroded site, or even be objects washed overboard from
a ship or wreck.

Finally, there are sites that, though documented as
being in the area of the present coastline, no longer sur-
vive or are yvet 1o be located. A common problem with
such SMRE entrics is that it is often unclear whether
anything survives today in the archacological record.
Indeed, there is a general unevenniess in the SMRs and
MMR in the treatment of sites known only from docu-
MEntary sources, as opposed to those for which there 1s
cxtant material evidence.

6.5.3.1 The nature of the evidence: spatial
patterns

Since the database collected for this propect was derved
from three main sources (SMRs, the NME, and litera-
ture search), the information available for this review is
not 50 much a summary of what is in the intertidal
zome, but of what different people have recorded in dif-
ferent areas. This will be apparent in all penods, but s
particularly important in  the medieval and
post-micdieval periods, when there appears to be a con=
siderable element of subjectivity in what 15 included in
the county SMRs. A particularly good example 15 the
inclusion of ports, quays, and wharves, The records for
Devon and Cornwall include a huge number;, no doubt
because they are such an integral part of the region's
cultural heritage (Fig 70). These features are noted
with much less frequency elsewhere, even in areas such
as Essex and Humberside with a strong mantime/fish-
ing tradition,

The Isles of Scilly have a long history of survey,
resulting in an abundance of known sates, including set-
tlements, harbours, extractive industries, and defensive
sites, The south-west (Cornwall and Devon) also has a
very rich coastal archaeology for this period, particu-
larly around the many drowned walleys and esmuaries,
Sives include numerous guays’harbours, defensive
structures, and stone'tin quarries. The very solid
geology means that the coastline has changed relatively
little, and the high density of relatively undamaged sites
makes this area a very important historic landscape.

To the east and north of Minehead, the high rocky
cliffs of the south-west peninsula give way to the main-
Iy low-lying alluvial coastline of the Severn Estuary
(Avon, Gloucestershire, and Somerset). Here, the pre-
sefil coastline was largely fashioned by man throwugh the
reclamation of coastal saltmarshes, with several impor-
tant stretches of sand dunes, The Roman and early
medieval sea defences were lost to erosion in the late
medieval period, and the present line of sea-walls
generally dates vo around the fifteenth cenury.



THE ARCHAEOLOGICAL RESOURCE: CHRONOLOGICAL OVERVIEW

il
/ '::
i A‘ —H B il F T
[ ] — — —_—
@ 15 L1 it A&l 7% miss
Samon L]
Moedieval &

iy Fonard 3 Berdum _._J
I Porked Bl B Chowrs
1 Mleckesd Bay B Bk Poist S
L PR — i
.Rﬁr‘-”h LR —— R .
by 3 K B Ol Chive 14 o
Wk - — —
Q ] i E malce

Fig 64  The dieribacrion of Saxon and medicval finds in Englard s imernidal zone (see alio Fugs 65=6)

125



130 ENGLAND'S COASTAL HERITAGE

MEams Rip

Beakd

Fatrulvn

W griday P

Boarewsh hssl

1 larmaiy R 4o Bl e
Al Bl Ly el

B Uerm P, Bradwad o b
¥ chr Bl TalTee Drarn

o Clfarnger Crasie

[ U

# m o  w owe =

Fig 85  The disiribunion of Saxon and mediweval finds i the interiidal zone of Estex and Fent

IEsa b
ki it Wi, [l
i B el =g el
S Lk s
ey Farm. Sy waw B
Warm oy
B b e
e g
Aamy Wiod Em recinn
I Thermaes Bis
1 Fimer M

T T T ]

e

% e bridgn Il

IT ki

1 il B Pt h

1% Wody B Ll
0 e

A1 Beees Ry o 4 E 1 o HEn

Medievd @

Fig 66 The distriburion of Saxon and medicval finds tn vhe iatersidal zone of the Solenr: Hampshine and vhe Iile of Wipht



THE ARCHAEOLOGICAL RESOURCE: CHRORNOLOGICAL OVERVIEW

=]

e

i

& el

Fig 67 The disrrbicion of posi-predieval sires in Enplands tmrerridal zoie (32¢ alio Figs 68-9)

Figuee &%

131

'

I

a B T
6 15 M 4% & 78 mio




132 ENGLAND'S COASTAL HERITAGE

s Eay

Vi s e
Wardan Fogy

D oy Bdem Firan
15 Pae

Ther Seam ily
Wpa Mg
i e e

,g..ué.._h_

iy Puss

.....

Fig 68 The distribrtton of post-medieval finds iy the interridal zone of Essex and Kent

This retreat, along with the very considerable tidal
range of the Severn Estuary, results in a huge intertidal
zone rich in archacology, notably that relating to the
fishing industry and communications,

The south coast (Dorset, Hampshire, Sussex, and
the Isle of Wight) is a mixture of soft rocky shorelines
that have suffered considerable erosion, and sheltered
estuaries where there has been much deposition. Along
the stretches of open coast there appears to be relative-
Iy listle intertidal evidence for the post-Roman peried,
though a number of eroded cliff-top sites are known.,
Several wvillages are documented as having been
destroyed in Sussex, and lintle appears to survive of
them today,

Around the south-cast and Bast Anglia (Ken,
Essex, Suffolk, and Mosfolk) there is once again a
mixture of eroding and depositional coastlines with
numerous small estuaries providing sheltered harbours,
Deetailed survey of the Essex coast has found a wade
range of sites, notably several complexes of fish traps. A
number of important eroded sites are found along this
coast, particularly in Suffolk, including the Saxon shore
fort, possible Saxon monastery, and medieval castle at
Walton near Felixstowe, A notable omission from the
existing record appears to be that of the numerous doc-
umented harbours and quays. A good cxample is
Leigh-on-5ea, which had five bordars by the sea’ in
Domesday, probably indicating a small fishing settle-

ment (Darby 1971, 245), Leigh became an important
fishing port in the medieval period, and remains so
today, vet it has seen no archacological work and does
not appear on the Essex SME; the documentary refer-
ences alone would probably have been sufficient to gain
it an entry in the Cornish SME.

The central section of England’s cast coast
(Lincolnshire and Humberside) 15 dominated by erod-
ing soft cliffs and the great estuaries of the Wash and
Humber, The apparent lack of intertidal archacology
from the Wash must to a certain extent be the result of
g lack of ficldwork, though it should be remembered
that this stretch of const has a long history of accretion
and reclamation; the Saxon and medieval intertadal

zones are now extensively buried under more recent
landelaims.

The north-east coast of England (Yorkshire,
Durham, and MNorthumbna) has a predominantly
rocky coastline, eroding at a fairly gradual pace. This is
a medieval landscape domunated by castles, religious
houses, and small harbours, typified by Whithy. In the
post-medieval period, extractive indusiries dominare,
and as with the south-west, there 5 a distincuively
coastal hisvoric/cultural landscape,

The north-west (Cumbria, Lancashire, Merseyside,
Cheshire) has produced relatwely lintle archaeological
data for this period; there are numerous documented
small ports and harbours, though the extent to which
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medicval sructures survive i3 oot always clear, A
potentially important site is Meols on the Wirral, where
an extensive carly medieval and medicval sentlement
has been eroded away (Hume 1863).

6.5.3.2 The nature of the evidence: chronological
paticrns

There is a considerable scarcity of evidence relating to
the Saxon coast, which is largely due 1o a lack of dis-
tinctive and durable material culture, There appears 1o
be lictde contnuity between the Homan and Saxon
periods, though as with all generalisations there are
exceptions (eg Canvey Island in Essex: Mackley and
Faulkner 1994; Rodwell 1976b). A scamter of unstrati-
fied finds of Saxon pottery and coins may result from
eroded sertlements, although as with Roman coins our
distribution maps may reflect the activities of irmespon-
sible metal derector users. Several early medieval sites
have been recorded around the Isles of Scilly, such as a
complex, well preserved, but badly eroding semlement
at East Porth on Samson (Ratcliffe and Sharpe 1991,
177; Thomas 1985, 186), Some of the most important
evidence comes from Essex, such as an eroding
sertlement off Canvey Island than may represent a small
trading station (Archibald 199]1; Rippon 1996h), and
several imber structures have been sciennifically daved
e this period, including the Mersea Causeway
(Crummy ¢ of 1982), fishing structures and a coastal
revetment in the Blackwater Estuary, and an enigmatic
setting of timbers in the estuary of the Colne (Clarke
19495%; Wilkinson and Murphy 1995). The importance
of obtaining scientific dates on wooden structures s
also demonstrated on the Welsh side of the Severn
Estuary, where fishing structures which, on typological

grounds, could have been post-medieval, have been
dared 1o the pre-Morman pertod (Godbold and Turner
1993; 1994).

For the medieval period, a critical distinction is that
between settlements, barbours, mills, and salverns
which are documented, and those for which archaeo-
logical evidence exists. Several SMEBs contain abundant
references o documented sives, although in many cases
it is not clear whether anything survives. Onece such
documented sives, and unstratficd chance finds, are
removed from the catalogue of sites, evidence for the
medieval penod 13 actually gquite limited, Imtertsdal
remains of a number of settlements are known, and
while features such as wells may contain important
waterlogged assemblages, erosion means that such sites
may not provide as much data as a well preserved
upland site. The same is true of former coast-specific
sites such as salterns; the best preserved examples
waorthy of attention are those which have become land-
lcked, such as in the Pevensey Levels (East Sussex),
Bicker Haven, and Wainfleer S5t Mary (Lincolnshire)
[(McAvoy 1994).

Mot surprisingly, the amount of data increases
rapidly for the post-medieval period (Figs 67-9). The
proportion of Britnin's coast that 1 now essentially the
same as it was in the post-medieval period is guite high,
and as a resuly, we have far more coast-specific sines,
Particularly important are extractive industries in the
south-west and north-gast of England, fortifications
along the whole south and east coast, piers and jetties,
wrecks, and fishing strucoures. However, it must also be
sressed that many extant post-medicval incertidal sites
are not included in SMRs; and greater guidance and
uniformity are required (cf Recordimg England’s pas,
RCHME 1993a).
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6.5.4 Coast-specific sites
6.5.4.1 Sea defence

Inrroduceron

Large parts of England’s coastline have been created
through the reclamation of formerly intertidal sale-
marshes by the construction of a sea-wall, This process
began in England in the Roman perniod and in many
places has severely constrained the extent of the inter-
tidal zone, with lintle active saltmarsh now remaining.
Typically progressive in character, landclaim generates a
characteristic landscape, for example that of the Fens or
the Severn Levels, capable when properly drained of
sustaining most kinds of farming,

Though vital 1o the wellbeing of many low-lying
communities, the historical value of sea-walls has been
greatly undervalued by archacologists, and they rarely
appear in SMBRs. Some work has been carried owm
around the Severn Estuary (Allen and Fulford 19904, b;
Allen and Rippon 1994) and in Essex (Wilkinson and
Murphy 1995), and a survey has recently been under-
taken on Romney Marsh (M Gardner pers comm).

Diocumentary evidence on the dave and locarion of
sca-banks iz with rare exceptions limited to the
post-medieval period. One example i= Biggar Bank on
Walney Island off the Cumbrian coast, constructed
from beach boulders by the monks of Furness Abbey in
the thirteenth century; further reference s made to its
maintenance in the sixteenth century and so the surviv-
ing structure probably represents an amalgam of
medieval and post-medieval work (Rollinson 1964,
133). The repeated remodelling of fields means that the
surviving field evidence, which should always be evalu-
ated, it subtle and difficult to read (Allen 1993), Outfall
works and sea-banks are vital, if inconspicuous, monu-
ments in coastal wetland landscapes and there 15 great
mernt in properdy recording, dating and conserving
them.

The surviving historic sea-walls are under threat
from a wide range of guarers. including agriculiural
“improvement’, managed rereeat, and dermolition by the
Environment Agency in order 1o provide spoil for new
sea defences. There i an urgent need for the survving
structures to be apprased,

Although accretion has been the predominant
process along these coastlines, there have been impor-
tant pertods of erogion, causing sea-walls 1o retreat. In
VEry rare cases, traces of feld systems can be seen in the
intertidal zone (eg the Gwent Levels: Fulford e aof
19%4), and several examples are knowm of intertidal
wooden srructures that appear 1o be the remains of for-
mer coastal revetments, At Wootton Quarr (Iske of
Wight), rows of stakes up to 600m long have radiocar-
bon dates ranging from the seventh to tenth centuries
(I} Tomalim pers comm). At Colling Creek on the
northern side of the Blackwater Estuary in Essex, there
are similar structures, also dated to the Saxon period
(Clarke 1993),

The developrrent and character of sea defences

The pattern of progressive landelaim on a tdal marsh
(Allen 1993) depends mainly on the size and shape of
the marsh and on the strength of any tendency vo build
further outward inte the intertidal zone (Fig 71
Mucleated claim, found eardy in the Humber wetlands
(Sheppard 1966; Bernidge and Pattison 1994), sees the
construction of a continuous defence with no roots In
high ground (Fig 71a), Prograding reclamation 15 well
represented in the Tees Espuary (Davidson o af 1991},
the Fens (Doody and Barnew 1987), the Essex marsh-
es, the Severn Levels (Allen 1986; Allen and Fulford
19%0a), and the Ribble Estuary (Fig 71b). A type of
prograding landclaim leading 1o forms resembling
nucleated reclamation is known from the larger mean-
ders on the rivers Parrett and Axe in the Somerser
Levels (Williams 1970; Aston and Iles 1986). The
detailed appearance of landclaims on the lateral pattern
depends on whether the affected marsh is long and rel-
atively straight or partly enclosed in an embayment or
behind a coastal barrier (Fig 7le, d). Each new defence
after the first has only one root in an upland area. This
style is represented in the Dee Esmoary (Taylor and
Parker 1993} and in seweral places in the Severn
Estuary (Allen and Fulford 1987, 1990a, 1990b; Adlen
1993}, It is perhaps best seen in salimarsh reclamations
on the European mainland (Briquer 1930; Verger
1968; Flemming and Davis 1994; Oost and De Boer
1994,

The possibility that a sea-bank has been reposi-
toned over a portion of its length some time after its
original construction should never be overlooked. One
common modification is set-back in the face of coastal
erosion, the withdrawal of part of a defence to a more
landward position, a5 occurred in several places on the
Severn Levels (Allen and Fulford 1986, 1993; Allen
1993; Allen and Rippon 1995) and at Rumney Great
Wharf more than once (Allen 1990a) (Fig 72). Allen
and Rippon [1995) recognised a second common mad-
ification, leading to small gains of land but more specif-
ically vo a substantial shortening of the defences. On
several of the rivers and streams crossing the Somerset
and Severn Levels, the outfall works — flap valves, sluice
gates or tidal doors generally set in stone siTuctures —
have been moved progressively further seaward, appar-
ently in response to increasing demands for costly
maintenance of the sea-banks due to rsing sea-levels,
but coincidentally facihitated by developments in engi-
neering practice and materials, In places on the Severn
Levels the defences have been shortened by as much as
Zkm or so; on the Somerset Levels, there were short-
enings of up to Tkm.

The Severn Esrnary — a case sty

Mo English wetland region has vet seen a comprehen-
sive study of its history of landclaim on a combined
documentary and field basis, though a model now
exists for the Gwent Levels of south Wales (Rippon
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Fig 71 Modeds of progressive landclaim on a ndal marsh

199%6a). The resource-level and potential of such
regions, however, remains for the present high, as may
be judged from the combined results of a number of
local studies recently completed on the Severn Levels.
Much of this reclaimed wetland region lies on both
banks of the Scvern Eswmary, in the counties of
Glouceswershire, Avon, and Somerset.

The largest outcrops of reclaimed wetland lic on the
left bank of the estuary downstream from Gloucester.
In Elmore parish, Allen and Fulford (1990b) recog-
nised two Romano-British reclamations and a modern
one, The surviving monuments are a large and, in some
pars, stone-faced sea-bank (Geeat Wall) from the ear-
liest reclamarion, and a short length of the defence from
the second claim. Two Romanoe-British landclaims and
a medieval one were detected in the northern part of
Longney parish to the south (Allen and Fulford
1990q), part of the earliest defence remaining in the
landscape as a hedge-topped bank. A complex outcrop
of alluvium extending from the southern part of
Longney inte the parishes of Moreton Valence,
Whitminster, and Fretherme contained two large
Romano-British landclaims and a substannal early
modern one (Allen and Fulford 1990a). The sea-banks
defining these reclamations can be traced as ramps or

Lassd Cluims
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sustained differences of elevation through the fields,
but survive in anything like their original form, as a low
rounded bank, at only one place. The preservation of
sca-banks is much better in the parishes of Arlingham
and southern Fretherne, where four Romano-British,
one carly modern, and several modern landclaims were
mapped (Allen 1990b; Allen and Fulford 19%90a). The
defence surrounding the largest of the Romano-British
reclamations can be traced as a substantial earth bank
for some hundreds of metres through the fields o the
north of the O1d Passage Inn. Just 1o the south, in the
parishes of Frampron-on-Severn and Slimbridge, lies
an outcrap of alluvium rich in large landclaims (Allen
1986). The oldest, lving south-cast of the Gloucester
and Berkeley Canal, is not younger than medieval and
could prove to be Romano-British, West of where the
canal now occupies the course of the river Cam there
oocurs an clongated, probably early medieval reclama-
tion with intacy sea defences, and to the west again a
documented reclamation of 1335-6, commissioned by
Thomas Berkeley 111 The defences surrounding the
latter’s landclaim survive in full and are partscularly
bold earth banks (Fig 73], rivalling in scale sea-banks
consiructed along the Scvern Esmuary in recent years.
Further large reclamations were added by the mid
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eighteenth and late nineteenth centuries, with the
cighteenth-cenmury defence persisting in many places
@s a low, tortwous ¢arth bank along the edge of an
abandoned wdal slough (Fig 74).

The exvensive alluwial outcrop of the Vale of
Berkeley further south on the left bank was taken in
during the Roman period (Allen and Fulford 1987).
Early modern set-back (Allen 19924a; Allen and Fulford
1992, 1993, 1996), combined with a vigorous pro-
gramme of defence upgrading, has ensured that little or
nothing of the onginal sea-banks remains in this area,
except along such places as Berkeley Pill (Mg 75).
What has survived, however, are rare examples of soma
of the carlier outfall works. On the lower reaches of Hill
Pl modest stone-balt sluces of the early seventeenth
and mud eighteenth centunes can still be mspected m
the coastal landscape (Allen and Bippon 1995),

There are much smaller OUtirops of estuarine allu-
vium on the riﬂhl: bank of the upper Severn |".'.Iu.u:r3.'.
From the parish of Westbury-on-Severn, Allen and
Fulford (1990a) described five reclamations: one
Romano-Brush, two medieval, one early modern, and
a modern example. Short lengths of the

Romano-British and medicval carthen sea-banks swe-
vive here and there on the edges of the fields. Many can
be inspected in the parishes of Lydaey and Aylburton

(Allen 1993%), amd in date appear to represent
Romano-Britsh, medieval, and early modern actnanes,
A long portion of the possibly Romano-British defence
has clearly been set back across the medicval fields.

The reclaimed alluvium of the Somerset Levels bor-
dering the inner Bristol Channel is comparable in area
to that of the Severn Levels upstream (Rippon 19944,
b). Although engineered coastal defences have general-
ly speaking been less necessary here, because of the
presence along the shore of protecting belts of sand or
gravel beaches capped by wind-blown sand dunes, sea-
banks can be found in the North Somerset Levels in
Ehee 'p;un.n'hct. of Bangston Sevmour and Wick, The ear-
hest miakes here could be Romano-Britzh [Aliun
1990c), udging from the presence of a substantial villa
pnd the numerous near-surdace inds recorded h:.' |.1t|3,'
and Usher (19727, The dq:l!'n.-n-:!m;.: structures are baold
carth banks which can be traced for considerable dis-
Lances L|:|.n::-u;.'.]:| the coastal fields. To seaward of them
le substantial landclaims, u|'||:l:|.n:r'|.l|.:.' af 1.'ill.'|}' mrunders
dane.

In the main Somerset Levels the most conspicuous
engineered flood defences are along the banks of the
tidal rivers. Progressive landclaim has been demon-
strated in Bleadon parish on the river Axe (Williams
1970; Aston and Iles 1986) and ar Pawlett on the river

Fig 72 Cowhill Warth on the south bank of Oldbury P, Gloncestershire {area approximaiely 00 x 400n). The mam
sea=bamk har beem sel back across the ridpe-and=furrome contammed tn e redped fleids
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(T R L Alien)

Parrent to the sowth (Williams 1970). Despite consid-
erable remodelling of the agricultural landscape in both
parishes, long portions of the later sea-banks have so
far survived, one series in Bleadon having been modi-
ficd o support a track. Also in Bleadon, a fine, early
nimeteenth-century  outfall of well dressed mortared
Old Red Sandswone can be seen where a tributary
crosses the defence o join the Axe due west of the vil-

lage.

6.5.4.2 Ports and quays: sea fishing, trade, and
communications

Until the advent of the railways, mmansportation was
often easier by water than over land, and as a result
navigable rivers and the seas were major communica-
tions routes for people and goods, The study of poris
and harbours is therefore wital o our understanding of
the changing patterns of both internal and overseas
trade (Fig 700, As we have aleeady observed, survey of
the major ports and docks, which have already recemved
a certain amount of attention, = beyond the scope of
this report. In contrast, however, despite the growth of
warerfront archacology, there has been very little atten-
tion devored 1o minoer ports and harksours,

Middle Saxon emporia and their rading contacrs
with northern Burope have receved considerable

attention (eg Hodges and Hobley 1988), along with a
number of sites around the south-west coast invelved in
exchange with the Mediterranean world (lThomas
1988; 19%0). Most work has been carried out on the
large emporia of castern and southern England, bt
there is evidence for a lower tier of smaller entrepots,
such as Canvey Island (Archibald 1991; Rippon
1996b) and Barking Abbey, also in Essex, where a wide
range of imported material suggests contact with the
continent {Redknap 1992). The distnbutien of early
monastic sites in Bssex and Kent shows a marked
coastal bias (Brooks 1989; Rippon 1996b), and some
at least may have been associaved wiath wrade or
exchange; for example, around 50 sceattas have been
recovered from Reculver (Rigold and Mercalf 1978).

Emporia along the west coast have recerved wvery
lictle anention, though a number have undergone sig-
nificant erosion and appear in the intertidal zone.
Apart from the famous example at Tintagel, the disiri-
bution of fifth- 10 seventh-century imported pottery
suggests a number of other entrepots (Thomas 1985;
1990%, Five aghth- to ninth-century cons and other
post-Foman finds from Meols, on the Wirral, indicate
a high-status settlement in the area, possibly a small
rrading port, since the Saxon coins found there did noa
circulate freely in north-west England (Bu'Lock 1960,
Cralley 1961; Thacker 1987,
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Fig 74 Shimbridge, Gloucestershire: aightecnth-contery sea-bank siertnvtng av a el preserved earth bamk f

torfweus couerse of an abandrned ndal slough (T R L Allen)
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Fig 76 Plan of the medicval queay ar Woolaston Grange
{CGloncesteribrne) (Tintern Abbey)
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Little is known abowut the facilities at Saxon
cmporia, since excavation has focused upon the set-
tlements themselves rather than the waterfronts.
Simple hards are likely 1o have predominared, with
timber waterfronis appearing from the larer Saxon
period, perhaps reflecting the growth in rade from
the renth cenpury.

From the late Saxon period, a series of coastal
ports developed. Large-scale excavations in a number
of major ports have traced their development through
to the present day (eg Clarke 1984, 181-92, fig 88;
Crood ef af 1991: Milne and | fobley 1981 ). However,
there has been a marked bras wowards the milpor east
COALl POris, with veTy little work on the far gredater
number of small ports invalved primarily in local
trade; exceptions include Hartlepool, whose fishing
industry appears to have been closely tied vo Durham
and s ecclesiastical bodies (Daniels 1991). The
continued role of monasteries in medieval trade is
poorly understood, though the occurrence of French
imports amongst the late Saxon pottery from the
‘haven” at Woeotton on the Isle of Wight, close vo the
abbey ar Quarr, is suggestive of trade contacts
{Tomalin e af 1994, 137).

In addition to public tacilities, there are probably
an equal if not even greater number of private har-
bours, such as Tintern Abbey's guay at Woolaston in

Glovecestershire (Fulford e af 1992) (Fig 76). The
larter survey deaws attention to how much remains 1o
be done o develop our understanding of the growth
of English pors, whose general history and archaeol-
oy have been ser out by Jackson (1983) (Figs 77-8),

Shipbuilding, ship repairing and ship breaking
have received even less attention, despite their impaor-
wance to our maritime heritage (cf Banbury 1971;
Holland 1971; 1985). One recent initiative has been
the establishment of the British Shipbuilding History
Project by the National Maritime Museum and the
Universities of Crlasgow and Mewcastle-upon=Tyne

With the growth of population maobility in the
later |:.=|1.~\.'I-|'|'|1.'-'_il:||:'.':|| ]'n:r:lud ferrics became i:|:|n'_'r|::|.:~|.n]{-
l!r' ].'h.'\-['ruhj:l'. Major estuaries such as the Severn, which
WiEs Once 4 major access route for north-south trade,
wiere now a hindrance vo cast-west reavel, and a series
of ferry terminals was established (eg Mew Paszage to
Sudbrook and Beachley: Avon 3MB 357
Mewnham to Arlingham: Gloues SMRE 6333).
However, there has been very lintle archaecological
survey 1o determine what survives of these often well
documented structures,

There 15 an abundance of wrecks around the
‘nglish coast, particularly in the major estuaries, and
these are the subject of separate survey by MMR
Maritime. They are important not only for the ves-
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sels themselves, but also for the closely dated assems-
blages thar they might contain, Most survive below
low-water mark, but there are examples in the inter-
tidal zone. Medicval vessels are rare, though not
unknown. At Buss Creek, west of Southwold in
Suffolk, fragments of probably two wessels were
dredged up; one timber yielded a calibraved radiocar-
bon date of 970-1155 (Martin ¢ af 1992, 389}, On
the Welsh side of the Severn Estuary, at Magoer Pill,
a boat has recently been discovered embedded in the
sediments of a silted-up river course, and dated 1o
the twelfth century through dendrochronology (Allen
and Rippon 1994; Nayling forthooming).

However, the majority of wrecks appear to be
post-medieval. Most arention has been devoted o
the major seagoing vessels, such as the Duiwch Easi
Indiaman Ameerdarse which sank in 1749 (Marsden
1985) (Fig 46). However, there is also a wide range
of important river-going barges, such as the lare
cighteenth/nineteenth-century wvessel recorded off
Mersea Island (Dwean 1985). Many of our estuaries
have the abandoned shells of barges, which were once
such an important part of the distributive system
upon which mantime trade relied (eg Preston 1977,
58; and of Whitewall Creek Survey, above, 5.3.2;
Figs 42-3, 79).

In certain estuaries, islands could be reached at
low tide. Causeways are found all around the coast,
but can rarely be dated. A pipe trench along the
Mersea Causeway in Essex gave a unigue opporouni-
ty to record a long section (Crummy ¢ al 1982).
Wooden piles from the structure gave a den-
drochronological date of the late seventh century.

.i'J,-;' 78 Bovemicar, Yorkilire: pn'.-mr.'rJ ipclreri {l'.:'. 45 x
0. 45 _ﬁlr HIMFRENE PaOdd .:-,l'r-l.u' feberleeri-c CRITEAY dock
{The Manonal Truse)

Fig 79 Wreck, Birling Links, Northintberland (WNorteunrberland Coueney Courncil)
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Fig 80 Disrrabutron of fieh et v England’s dutereidal zone

Around 3000-5000 piles were probably used, sug-
p:uin,g that the island, and the caluary in which it
lies, must have had resources of sufficient merit to
warrant such great expenditure both in terms of tim-
ber and manpewer. A monastery is first recorded on
Mersea ¢ 1000, though the date of s foundation ia
unknown; the dare is inetriguing, however, because
the East Saxon king Sebbi, who ruled Essex from
¢ 665-695, was said by Bede to ‘devote himself to
religious exercises, frequent prayer, and acts of
mercy, and preferred a retired monastc life
{Crummy < al 1982, BAY.
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6. 5.4.3 Intertidal fishing structures

The intertidal zone {nn.-l.l mapor rivers) have l-l:!n.g sCen
the wse of fixed fishing structures, broadly termed
weirs. These were ‘a barrier erected across a fish
route in the sea or a river to deflect the fish into an
opening where they can be caught in a net of wicker
basker' (Salisbury 1991, Ta). The barriers are usual-
Iy of timber [usually wartle hurdles) or stone, and
occur in pairs, forming a large Veshaped structure.
They are most common in muddy estuanies with wide
intertidal zones and clear directional flow of the tide

(Fig 80).
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Fig 81 Fish rap of hazel of deventhltroelfth-centery AD date fron the area of the former onglall of the river
Nedern/Trogey, Caldicor off the Gruent coast (Severn Estuary) (8 Godbold and B © Tierner)

'] '|'|1.: -I,!'!lii"i.l_ll'l.“ SMEMNME record Suggesls that the
Severn ]ihtu:r}' narth |"J-::\.'|.|:n has the most abundanm
evidence (eg Godbold and Turner 1993; 1994
McDonnell 1993), and recent work in Essex has
revealed some important Saxon structures (Clarke
1993; Crump and Wallis 1992}, Other examples are
known off the north-west and north-east coasts, and
such was the ubiquity of the documented hshing
industry that many more no doubt await discovery.
The more apen rocky coasts with very narnow nter-
tidal shelves were not conducive to this type of fish-
ing: for example, the Cornwall SMR conrains jus
one reference to a fish weir (Tolverine: SME 18907).

Some regional and chronoelogical variation is evi-
dent in the nature of these structures, though no sys-
tematic collation of the evidence 15 wet available,
Interestingly, artefact amalysis relating to hshing
tackle has also started to detect regional vananons n
fishing methods, determined by variables including
the nature of rivers/estuaries and the vareties of fish
species present (Steane and Foreman 1991).

In the Severn Estuary, the most ancient method
ivolved rows of large conical wicker baskets, known
a5 putts, placed vo the rear of V-shaped arrangements
of woven panels several metres long (eg Godbold and
Turmer 1993%; 1994; Green 1992; Stuckey and Evans
1988} (Fig 81). In Somerset, these structures appear

o have been called “weirs', though upsiream in
Eliru]'l:illlrl: the rerm ‘kidell’ was used I:Bl.'l:llld 1988,
871, Much larger stone versions of this wpe of fish
SCIE SLITYENE at a :r|1.1m|.1-|.'r 11'. Fll.il.l.'i.'!'i HJ(H'IH !I'II.' Wekl
Somerset'north Devon  coast -.'_.'l.-iq.' Donnell 1980,
134) [|":|g_ HZ). These mattive strictures can be sev-
eral |'||..|1'|-:!:'n..";|. melrés |-::-np:. and are similar in wcale 1o
wiooden structure: in Bisex known as kiddles (Clarke
1993 Crump and Wallis 1992) (Fig 44). Woven
p:l.nu]x hundreds of metres tl.l:l:lH fed 1o a H:iIlEII: |a:rgt
h:l.\.kl;l:. ﬁuli.hruh;d m:!:LH.:ﬂrl:lur'l dlli.::\. of AD 640-75
and A 882-957 have been obtained for such struc-
tures at Collins Creek (Clarke 1993}, to the south of
Tolleshunt I¥Arcy on the northerm side of the
Blackwater Estuary (Fig 83), and similar structures
are known at Sales Point off Bradwell {on the south-
ern side of the Blackwater BEstuary) and PFoulness
liland (on the northern side of the Thames Estuary;
Crump and Wallis 1992), All these structures lie very
low down in the intertidal zone, and air photography
has played a mapor part in their discovery. The Essex
Domesday contains several references to fisheries,
with a notable cluster in the Blackwater; the Collins
Creek and Sales Point sites may be associated with
monastic sites with Domesday fsheries at Mersea
and Bradwell respectively. Early Christian teaching
encouraged the consumption of fish, though the ‘no
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meat’ rule declined from the late twelfth century
(Bond 1988, 6%). Not surprisingly, monasteries
became major proprictors of fisheries, especially in
coastal warers, For example, in the late eleventh/carly
twelfth century Bath Abbey had 104 fish weirs at its
cstate at Tidenham in the Severn Estuary (Bond
1988, 75).

In the post-medieval pericd a new tradition
appears in the Severn, invoelving smaller baskers,
known as putchers, stacked several rows high in
wonden frames up vo 200m leng; this method of fish-
ing sull survives in places around the Estuary (Green
1992).

The consteuction of salvwarer fishponds or “lucks”
is well documented on the Isle of Wight, and one is
recorded ar Wootton in 1304, later leased by Quarr
Abbey (Tomalin 1991, 44); this may have been used
for oysters. Elsewhere, wvery lintle appears o be
known about oyster “farming’. An enclosed lagoon
probably for this purposc has been identified an
Woorton Haven; the sive is undated but may be asso-
ciated with a hurdle structure radiocarbon dated to
AD 690-1020 (1140270 BP; GU-5053) (Tomalin
1991, 43). Such fearures need o be distnguished
from the ponds linked with tdal mills which may be
defined by substantial walls and associated sluices
(Fig 84). Lesser features are represented by arrange-
ments of square holes, known locally as “hullies’,
such as those which have been cut into rocky fore-
shore at Seaton Carew in Hartlepool Bay, They were
for keeping shelliish, and show that fixed structures
related to fishing are not entirely restricted to the
lowland muddy estuaries,

Yery litele work has been carried our on the ser-
tlements from which these fisheries were exploied.,
Indeed, we have relanively linde archacological evi-
dence at all abour the resources which coastal settle-
ments were exploiting. Documentary rescarch in
Dievon has revealed a specialised class of seasonal
settlement exploiting coastal resources such as sea
birds, fish and shellfish (Fox and Kissock 1993, §).
However, no archacological work appears 1o have
been carried our on such sites. It is also not known
whether similar patterns of scasonal exploitation
existed elsewhere.

Many coastal saltmarshes were subject to season-
gl grazng, particularly for sheep (¢g Lincolnshire:
ﬂwn:n 1“3}- GI:I '|JI|'E E‘n.r.: IIIHI.'&III.‘.'I-,. il HCCICS u!' -
porary shepherds’ huts are known from their *wick’
place-names and occasional finds of medieval mater-
ial from reused Roman carthwork mounds (Darby
1971, 241-3; Round 1903, 369-T4; Scaley forth-
coming). As lintle excavation has been carried out, we
cannot say whether any of these sites were involved in
exploiting intertidal resources.

Fig 82 Locarion of fish wetrs bereveen Lilstock and
Porlack, Somerset (see Fig 80 far locamon)
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Fig 83 Fish weirs (Tiddles) an Colling Creel, Blackivarer
Eirary, Hizex

6.5.4.4 Salt production

Salt was vital for preserving meat, fish, and dairy pro-
duce, and the evaporation of sea water to produce salt
1% known from the Bronze Age (above, this chapter
and Chapter 7). The industry & documented from
the eighth century AD, when Saxen kings granted
menastic houses land to develop salt-workings and
cut peat for fuel (Keen 1989, 134), The most com-
moen method invelved collecting beach sand in a
trough, draining out the brine and then boiling off the
water in lead or ceramic pans (Crossley 1990, 222,
Keen 1989, 142; Tavlor 1975). Alternatively, water
could be collected in troughs at high tde, Therefore,
a salt works consisted of an area of foreshore, a boil-
ing house, and a waste heap for discarded pans and
other burnt debris.

Domesday gives an impression of the distnbution
of eleventh-century salt production, which occurred
all along the coast between Lincolnshire and
Cormwall (Darby 1977, figs 89-90). However, the
Domesday folios clearly suffer from omissions; for
cxample, there are no salverns listed ar “Salcombe’ in
Dievon or “Saleot” in Essex, despite both place-names
being derived from ‘salt” (Darby 1971, 246; Darby
1977, 263).

The presence of a salt industry in these lowland
arcas reflected the value placed upon the coast. In
areas such the Severn Estuary, salimarshes were
reclaimed from the late Saxon period; land was val-
wed for agriculture, which was clearly incompatible
with salt production requiring direct tidal access, In
this area there were therefore no Domesday and few
medieval salverns. By contrast, in parts  of
Lincolnshire, East Anglia, Essex, and Sussex, the
coastal Levels comprised tidally inundated saltmarsh-

es, and salterns were abundant into the medieval

period, until pressure grew to convert these areas into
agricultural land.

By the sixteenth century, coastal salt production
had become largely confined to northern England
and Scotland (Crossley 1990, 222; Owen 1984, 46),
though commercial salt works were still 1o be found in
the north Kent marshes (Preston 1977, 31).
Competition from the inland sources in Cheshire
meant that the coastal imdustry disappeared at the
end of the cighteenth century (Taylor 1975, 19).

Documented salterns are therefore found all
around the English coast, both the low-lving coasts of
southern Britain and the higher rocky cliffs of north-
ern Britain, where they were closely associated with
the mining of coal to provided fuel (eg Pilbin 1935).
However, few salterns appear to survive, at least along
the present coastline. In fact, the best preserved
examples are likely to be in areas which have been
stranded inland by saltmarsh accretion and reclama-
tion, such as Bicker Haven and Wainfleer 5t Mary in
Lincolnshire (Healey 1975, 36; MeAvoy 19047,
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Fig 84 Remaing of feiphoeenth-connury shoce and mill-pond
soalf, Hembridee Harbour, [l of Whghe (M G Fulford)

South Grimsby on Humberside [Rudkin 1975, 37),
and Harty Marshes, Isle of Sheppey, Kent (RCHME
1504k,

6.5.4.5 ODther extractive industries

The digging of pear from inland bogs s well docu-
mented, and many salterns are associared with the
right of ‘turbary’ (peat curting) (eg Taylor 1975, 17).
A number of such turbaries have recently been dis-
covered in the intertidal submerged forest off
Romney Marsh (] Eddison pers comm). These
examples appear to have been cut in a contemporary
landscape inland of a beach barrier. However, there
seems no reason why intertidal peat deposits would
nat have been dug for peat elsewhere, though in most
places evidence is likely to have been long since erod-
ed away. There is certainly some evidence for the use
of timber from submerged forests, such as Meols on
the Wirral, where axe marks have been noted on tree
sturmps, and local tradivion records the use of these
timbers in several local buildings (Ellisen 1967, 27;
Morton 1891, 237-8),

Seaweed was an important resource 1n @ number
of commumnities around the country. In the lsles of
Scilly, it was wsed as animal fodder and manwre. As
well as being a type of seaweed, “kelp” was the name

givem to the burnt residue wsed in soap- and glass-
making (Ol 1975, 8% Gngson 1956, 374)
Archacologically, the main traces are the roughly built
circular stone pits wsed for burning. In 1822, there
were said o have been 40-50 kelp kilns on Scilly.

Gravel was needed in vessels as ballast, and the
intertidal zone provided one source. At Oreat
Yarmouth in Morfolk, the right of digging gravel for
ballast dates back o the thirteenth century (Tooke
1984). The industry continued into the
post-medieval period, and in 1602 the "Ballast Quay’
was constructed. This well documented structure still
survives, and yet it is not recorded in either the SMRE
or MMR, a simking example of how important
post-medieval structures are missing from these data-
bases (cf Recording England’s past (RCHME 1993a))
Crravel extraction off the Devon coast in the early part
of this century ruined the natural beach, allowing
storms to partially destroy the village of Hallsands
(Worth 1904, 302-46; 1923, 131-47).

Certain rocky coastal chiffs contain i.n1]'lur|!:n|! frin=
1,':n|[u, and another extractive 'inill,l.h::l"!,‘ found “-I“'"-"H
various coasts (though not inherently coastal, as the
same minerals can be found 1n|.:|.n-::|_:| 15 QUAarrving. A
fine 1,::-:;|:r.|:|p|.|,: % {':-::-r'h}'n Head in Devon, where uar-
rying for millstones is documented from the vwellth
century; circular eut marks can stll be seen in the cliff
TNHH SX 05 SW 16447621, BEvidence of stone
CURETVEIRE I'I.:Hi I'I.'I.'-I,!1'I1|'!|' b'.'l.'l.'l'l I:II.M.'H'-'L' F\L'I:I LM I]:Il\_" ]'\IL‘H l::lE
Scilly (Bathinghouse SMBR T7676; Green Bay SMR
7704}, and on the beach ar Wooron Cluarr, from
where Bembridge limestone was exported o the
mainland [Tomalin er of 1994, 140-4). Finds include
an unfinished morwar roughout (Tomalin er af 1994,
143) and recently a whole svone querm has been
found offshore ar Ryde Middle Bank (Tomalin pers
comm). Bembridge stone may also have been used as
tempering in late Saxon pottery (Tomalin 1991, 41).
Quarr has added importance, because the nearby
Victorian guay at Binstead may have a medieval pre-
decessor used for exporting the stone. Along with a
fishery, tile kiln, and a possible small port or guay
(Tomahn et af 1994, 137-8, 150-2), the medieval
stone trade may have been controlled by Quarre Abbey
an the nearby cliff top. However, more extensive oul-
crops occur in the intertidal zone eastwards 1o
Bembridge itselt (Fig 85). Concentrations of associat-
ed sites such as those at Quarr have a high group
value.

The Cornish tin industry s a very well known
example of a coastal extractive industry, of which
abundant rermnains survive both on the cliff tops and in
the atertidal zome. For example, mining at the
Wherry tin mine in Mounts Bay began in the early
eighteenth century on a rocky imtertsdal outcrop, The
works lay ¢ 220m from the shore and were abandoned
in 1792 after a ship collided with a landing stage
{(Hawkins 1818, 136-7) (Fig 86).
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Fig 85 Posseble quarry for ohe exiracion of Benrbrudee Lamestone ar MNodes Poenr, S Medens, Jsle of Wighe (M O Fiulford)

In noerth-east BEngland alum, coal, ron, and jet
were mined from the cliffs from prehistory onwards,
Mine shafis and guarey cuttings do survive, many of
which can be documented 1o the post=-medieval peri-
od (Marshall 1990; Owen 1981; Pybus 1983
Robinson 1962). The extent to which medieval or ear-
lier workings survive is not clear. In the post-medieval

penod, workings shifted away from the cliff faces to
inland coalficlds, but many mincs were stll locared
close vo the coast for ease of transport. Many coal and
ironstone harbours survive, as well as |:_'I|||'-|||]1 Wikrk=
s and processing sites, such as the calcining kilns at
Bunswick Bay in County Durham {recently surveyed

by the MNational Trwst). Rurways, cut into the
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Fag 86 Wherry tin prne, Mowmts Bay, Corseoal! (Trans Boyal Geol Soc Cornwall, Bl T (1818, o 1)

Frg 87 Ravenscar alunt tworks, Yorkshire: ruceay (1, 2w gange) ised e gaidinng cares to the med-nimeteaintfh-cemtury dock
Bbetato the aliint howse (The National Trusg)
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Fig 88 Salrevick, Yorkslnre: remaing of arcudar rank Moo 2 (dici: ¢ Fm) forming parr of the alune howse (The Nanonal
Traese)

foreshore to allow carts to transport matenals to the
cliff face, survive at a number of locations including
Funswick Bay and Ravenscar (Marshall 19%0) and
elsewhere (eg Owen 1981; 1991) (g 7). Another
very well preserved cliff-top site is the alum works at
Ravenscar in North Yorkshire (Pyvbus 1983) (cf
Saltwick, Morth Yorkshire, Fig 88). Clearly, parts of
the coast of north-east England represent an impor-
tant historieindustrial IH:I:IIJ.hL'u]1C I!'|.|1'|11:||:|.g an i::ll!c[.:,:rul
part of the cultural heritage of the region. Whan is alao
clear from the recent RCHMEMational Trust surveys
is that this landscape s rapidly eroding.

Certain lowland areas also have indwsirial lamd-
scapes along their coasts, In northern Kent, for exam-
ple, the nineteenth century saw a rapid expansion of
the cement and brick industries, concentrating around
the Medway (Preston 1977). These industnies, along
with shipbuilding, trade, and related engineering,
made this estuary the major industrial area in Kem
from ¢ 1850, This was in additon to the long tradition
of fishing in the Thames Estuary (Preston 1977, 17}
Mumerous barge yards and small ports‘wharves were
o be found along the coast, though linle fGeldwork
appeears o have been done on any of these rermains.

G540 Military defence

Discussion of defensive structures in the coastal zone
15 bevond the scope of this review,

6.5.4.7 Religious houses

There 15 a long traditton of religious houses being
located on remote coasthnes. At Brean Down in
Somersel, a Romano-Celtie I!-clnph.: iy have heen
:'l:Ll-Ech'riL'r] in the i!ll.n[-Rl::-r‘l'l.:l:l'l |.‘r-|.':r'i-::-|J: cl:r!.ﬂ'il:l:.'. 1
small cemerery was established nearby which has
recently suffered erosion (Bell 1990). In the Saxon
period, there i3 a marked endency for early monas-
teries to be located by the coast (see abowve). Many of
the Roman 5axon shore forts have evidemce of
Middle Saxon churches; Rigold (1977, T0) argues
that this was because of the symbolic appeal of these
“srarkest of Roman monuments'. In the medieval
period, small chapels (eg Chapel Jane on Gurnard's
Head, Cornwall: Johnson and Rose 1990) and great
monastic houses (eg Whithy) were similarly locared
on the coast. Indeed, at Dunwich, Suaffolk, lictle sue-
vives of the Franciscan friary recently surveved by the
RCHME (1993b). Many monasteries were closely
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Fig 90 Place-names and the drowning of Scilly: larer placemanter of -Bay, -Cove, -Porth, which are found along the snner
shores after the drotoning of the loto-being land and the emmengeince of the felamds



152 ENGLAND'S COASTAL HERITAGE

E

a ] (] “al 130 | Ho
il e — L mmm——
 —

o 15 L] L ] T4 mile

Frgp 91 Duseriboatarn of dose medreval sendemierins arovmd the coast of England

involved with exploiting marine resources, and others
were involved in foreign trade (eg Barking, Bradwell,
and Quarr; sce above). Many monasterics grazed
large flocks of sheep on coastal saltmarshes (Owen
1993},

In these areas, the groups of imdividual *sites’,
such as fishing structures, quays, and industrial
workings, need o0 be smudied as coherent groups,
reflecting the aggressive policies of these monastic
landowners to the exploitation of resources.

6.5.5 Coastal settlements

We have remarkably little archacological evidence
from settlements that were originally coast-specific to
reflect the paterns of exploitation of marine
resources, At present, we must rely upon the evidence
that reached major towns through wade. Because of
coastal erosion, many such coastal sites will have been
lost, though some will now appear in the intertidal
zone, of are now landlocked because of the silting of
former tidal rivers or saltmarsh accretion,
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Fip 92 S¢ Helens, Iile of Wighe: remans of thirteeath-

century church tovver rewsed as a seamark fn the
cighteenth century. World War IF palfbax so right
(M G Fulford)

The Enghsh coast has been retreating since the last
lee Age, with major changes stll occurmng n the
medieval and post-medieval perieds. In certain areas,
such as the Isles of Scilly, the sea appears to have
flooded loww=lving areas 4,'||,.|:r.|n|: the post=-Koman pen-
od. Thomas suggesis that the Isles of Scilly did non
become scparate islands unnl the lae seventh or
cighth century (Thomas 1985, 187) (Figs 89-907.
Certainly there are a number of currently mtertidal
sites that appear to represent a flooded, formery dry
land, landscape of the post-Roman period. For
uxun'||:l|.|.'. ar Easr Porth on Tean a circular structuce 1%
iI."-\IH.:LiI.lI..‘d w:il:]:l POLery of the ffth HIII]:I century. ."Ll:

East Porth on Samson, two sequential buildings have
been excavated, that last dated 1o the seventh or eighth
centuries (Thomas 1985, 186); this site s currently
threatened with erosion (Ratcliffe and Sharpe
1901, 77).

Hn:m.'l,:\'.;r,_ 1t Appears that around most of E:‘LRH:!H]
the most dramatic coastal retreat ook |:||.u.-|.'1: from the
thirteenth century., There are abundant references in
documentary sources o previously coastal sentle-
ments, harbours, mills, and even castles having been
abandoned and eroded by the sea. The main period of
loss appears to have been between the late thirteenth
and sixteenth centuries (cf Willson 1902) (Figs 91-2)

These sites are often included i 5MHEs on the
basis of decumentary research; it s rarely stated
whether there are any surviving cliff-top remains or
evidence for the site in the intertidal zone. The latter
is obviously unlikely along coasts with cliffs more than
a couple of metres high, The greatest number of sites
15 along the Holderness coast (Sheppard 1912),
though searches throwgh the county 5MBEs have
revealed a scatter of sites along the Lincolnshire, Bast
Anglia, Kent, Sussex, Lancashire, and Cumbria
COAsTE,

Where 11 15 made explicit, litele if anything appears
w survive of most documented eroded senlements.
For example, a large part of the medieval town of
Dunwich in Suffolk has been eroded away, and sur-
vives only as an extensive intertidal strew of marerial
and a few fragments of i st brickwork, interpreved art
the titne of discovery as part of a kiln (Anon 1952,
110}, but more likely 1o be a well.

One remarkable site is Shipden, near Cromer in
Morfelk, Though not sinctly intertidal, as it 15 now
permanently submerged, the remains include footings
of the church, several houses, and a street. The site
lies around half a mile from the ceast and disappeared
between the late thirteenth and mid-fifteenth century
{ Irett 1982,

Stratfied remains of medieval settlements in the
intertidal zone are rare, though several examples occur
i Suffolk, including Covehithe [H."l.-ﬂ-l 1311}, where
three well preserved wells were discovered. At Eccles
in MNorfolk, ten wells have been recorded, with water-
logged finds including leather shoes (Pestall 1993). A
middle 3axon settlement at Medmerry Farm, West
Sussex, aleo illustrates the importance of these now
mitertedal settlements, as wooden structures with very
“‘L’” ]"rl."‘-l.'ﬂ'ﬂl.[ I_'I.i]_".' ﬂl:!lﬁﬂli II'II.I. i].hhl.h’.'li].“.’-l.‘l I'I'I:il'jIJ.L':I'IH

were obterved (."'I"l'l'ilu l':.l‘?-l-].



7 The archaeological resource: regional review

by R ¥ Bradley, M G Fulford, and H ¥ Tyson

7.1 Introduction

In the introduction to the last chapter it was observed
that much of what is currently documented from the
coastal and intertidal zone concerns the prehistonc
and Romano-British periods. Records for the earliest
prchistoric periods and for the medieval and
post-medieval period do exist, as the previous chapter
demonstrates, but the obvious imbalance in the record
prejudices the systematic regional review that the later
prehistoric and Roman matenal warramis.

The purpose of this chapter, therefore, is to give a
maore detailed impression of the archaeological record
for the later prehistoric and Roman period from
around the coast of England than was possible in the
chapter concerned with the period-by-peniod review.
The sources for this chapter are the same as for
Chapter &, but this review is derived from a series of
substantial, county-by-county syntheses which form
the principal archive of this study. A regional survey of
this kind will give a clearer indication of major gaps in
even the most basic knowledge of the coast, as well as
indicating arcas where past finds reveal a potential for
investigation in the future,

7.2 The Tweed to Flamborough
Head

7.2.1 Prehistory

This is one length of coastline which has been invesi-
gated recently. The MNorthumberland coast has been
subjected to a rapid survey (Northumberand County
Council 1994), and so has the shoreline between
Seaham and Whitby (Buglass 1994,

In the lhight of the comments made earlier in
Chapters 4 and 6, vwo particular wopics are important
here. First, there are numerous reports of areas of sub-
merged forest which would repay careful investigation.
These chiefly concern finds from Cresswell, Hauxley,
Seaburn, Hartlepool Bay, Hornsea, Owthorpe, and
Easington (Trechman 1936; 1947; Smith and Francis
1967). Although some artefacts have been reported
from these areas, there is very little to indicate whether
this relationship is significant. Ar Hartlepool, however,
flints, animal bones, and wooden stakes do come from
recent ficldwork in the intertidal zone, and what may
have been a Meolithic or Early Bromze Age fish trap has
been recovered from stratified deposits on Seavon
Carew beach (Annis 1994). Such finds suggest thar
this is an ares of special significance,

154

Second, the const of north Northumberland is an
area in which prehistoric finds are regularly recorded in
eroding sand dunes (Northumberland County Council
1994), These are mainly Early Bronze Age burials,
although a Beaker occupation site has been found ar
Ross Links (Brewis and Buckley 1928). Another area
which is suffering from serious erosion s Flamborough
Head, where recent ficldwork has mmvestigated a senes
of Weolithic flint industries on the chff edge (T Durden
pers comm). These were probably the sites where raw
material collected on the beaches was tested and
shaped before it was taken inland, The industry was
directed towards the production of elaborate artefacts
such as discoidal knives and transverse arrowheads.

7.2.2 Roman

With the exception of distinet structures, such as
Roman military installations, there are difficulties in
distinguishing between the pre-Roman and the Roman
Iron Age in the north-cast. Equally, there & no clear
distinction to be made between the nature of native set-
tlement north and south of the Hadran's Wall frontier
(Jobey 1982).

Although there are no recorded finds of Roman
Iron Age date in the intertidal zone north of the Tyne,
the closeness to the shore of sites such as the bunals
between Beadnell and Seahouses (Tat and Jobey
1971} or the native settlement at Tymemouwth Priory
(Jobey 1967) has to be considered. The extent to which
proximity to the sea may have influenced the character
of these sites, or any others, has vet to be established.
It 15 also not known whether any site has been subject
to coastal erosion,

The Twvne clearly provided an important access
route for troops and supplies to the northern frontier,
The evidence 15 strong but indirect, since o date no
certain structural evidence of any Roman waterfront
has been discovered. The imvolvement of units from the
Clasziz Brararmica in the building of Hadrian's Wall, and
the dredging from the bed of the Tyne of an inscription
recording the arrival of troop reinforcements from
Crermany (RIBE 1322), point to the existence of port
facilites on the north bank at Newcastle (Pons Aelius)
itself, or at ‘Wallsend (Cleere 1978, 37). Equally, the
decision 1o make the fort at South Shields on the south
bank at the mouth of the Tyme a major supply base for
the Severan campaigns of the early third century sug-
gests that sea-based supply was paramount then (Land
1974, 4). The existence of port facilities on the Tyne is
further inferred on the basis of artefacs with distinetive
east const distributions which reach Hadrian's Wall,
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These would include certain well known coarse pottery
types manufactured i the south-gzast, such as
Colchester mortaria and Thames Estuary BBE2
(Hartley 1973%; Williams 1977).

The most important context for finds at South
Shields 153 Herd Sand, where at least 25 coins were
recorded between 1891 and 1980, and particularly
between 1908 and 1915 (Blair 1907-8, 1909%-10,
1911=12, 1915=16). There scems no reason to doubt
this provenance. The coins range in date from MNero
(54-68) to Gordian I (238-244) and Victorinus
[268-T0) (Salway 1981, T47); all but the last two are
of first- and second-century date. The only other
recorded find 15 a bronze patera with an inscribed ded-
ication to Apollo. The north sands at South Shiclds
have also produced a bronze patera and remains of
undated timbers (Bosanguet and Richmond 1936). A
more doubtful findspot 15 the Trow Rocks off South
Shields from which Roman coins have been discovered
(Blair 1903-4, 1905-8), since this location has been a
dumping ground for matenial dredged from the Tyne.

The late Roman signal stations of Huntcliffe,
Croldsborough, Favenscar, Scarborough, and Filey are
a celebrated cliff-top feature of the north-gast coast,
but almost all trace of Filey has now been lost to the
sea, and part of the signal station at Scarborough has
been eroded, the remainder perching precariously at
the edge of the cliff. Fortunately what remains of Filey
has recemtly been the subject of excavation {(Oitaway
1994; 1995). In comparison with the chiff wp, few
finds have been reported from the intertidal zone
berween the Tyne and south of Flamborough Head.
The industrialisation and expansion of port facilities at
Sunderland and ar  Middleshorough and
Srockton-on-Tees in the nineteenth century may
account for the lack of reported finds from the
estuaries of the Wear and Tees, where evidence of
coastal settlement, and use as ports or landing places,
might otherwise be expected. Such potential 15 indicar-
ed by the discovery of a midden producing samian and
later Roman coarse pottery on the shore at Hartlepool
(Trechmann 1936, 168). Given the size of Tees Bay,
which includes the lower, non-industnialised stretch of
the estuary of the Tees, the lack of finds there is sur-
prising. South of the Tees a cluster of finds from
around the mouth of the Esk at Whithy also suggests
potential.

7.3 Flamborough Head to the
Wash

7.3.1 Prehistory

There are reports of arcas of submerged forest from
this part of the coastline. Besides Cleethorpes,
Humberside, the main locations are berween
Mablethorpe and Skegness, Lincolnshire, with the

most impormant exposures berween Sumon-on-Sea and
Ingoldmells. In no case are there convincing cultural
associations of prehistoric date (Pennick 1987; Van de
Moort and Davies 1993,

There is evidence for substanmal tmber strucmures
in the Humber wetlands, and these fall within the aegis
of a project currently in progress (Van de MNoort and
Diavies 1993). They apparently consist of substaniial
wooden platforms associaved with human remains and
artefacts including bronze metalwork (Smith 1911).
Among them is the Barmston “crannog’ which was
excavated and published in the 1960s (Varley 1968],
Recent work as part of the Humber Wetlands Propect
at & site of Meolithic date at Withow Gap, Skipsea
{Holderness), where erosion had exposed many tree
rrunks and smaller branches, found no ewvidence of
human activity. On the contrary, teeth marks on ten
timbers suggested that beavers may have played a sig-
nificant role in the creation of tmber ‘structures’
[McAvoy 1995).

Ancther major area is the Humber Estuary iself,
and particularly the important complex at Morth
Ferriby which has already been referred to in Chapters
4 and & (Wright 1990}, Some dedicated survey work
has already been organised in this ares, and work at
Melton, 1.5km west of Ferriby, has revealed a whole
series of umber features, some of which are of prehis-
toric orgin (Crowther 1987).

The other major group of intertidal sites is at
Ingeldmells in Lincolnshire, where there is evidence of
Iron Age salt production (Swinnerton 1932). This
included a number of structural features, mainly ovens
and hearths, as well as what may have been a series of
small wooden buildings whose clay floors were raised
above the level of the surrounding area, The descrip-
ton of these features published in the 1930s (Warren
1932) makes them sound remarkably like the Middle
Iron Age structures on the inland site of Mere West
(Orme er al 1981).

7.3.2 Roman

Recorded erosion of the coastline sowth of
Flamborough Head since the medieval period has been
extensive, Although late Iron Age and Roman material
has been recorded from, or close to, the present shore
as far south as Kilnsea (Loughlin and Miller 1979, 52;
Sheppard 1907, 553, just short of Spurn Head, no
detailed excavation of survey has been undertaken
from which the possible relationship with the Roman
coast might be inferred. It is likely that Bridlington Bay
can be identified with the Gulf of the Gabrantovices
regarded by Prolemy as suitable for a harbour (Rivet
and Smith 1979, 137-8). This hypothesis is supported
by the incidence of Roman coin finds, with some
Gireek as well as lae Iron Age gold staters, from this
arca and down the coast as far as Barmston and
Ulrome (Loughlin and Miller 1979, 80) where there is
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evidence of late Iron Age and Roman sctilements.
Additional Iron Age and Roman coins, including a
hoard of mid third-century AL bronze denominations
from the cliff at Hollym, are recorded from several
locations along the coast w the south as far as
Easington and Kilnsea on Spurn, where a major con-
centration of finds of late Iron Age and Roman date is
recorded (Loughlin and Miller 1979, 52-4). These
include Iron Age and Roman coins, a range of meral-
work finds among which s noted a bronee figure of
Mercury, querns; and pottery apparently derived from
a number of different midden-type conexts in some of
which ovsters were particularly numerous. The finds
range in date down to the late Roman period.

The Humber provided a major route into the
north-east of England from the lare Iron Age onwards,
and major settlements of that date have been identified
and partly explored at Redchifl west of North Ferriby,
and at South Ferriby on the oppoesite bank. Redeliff
has produced evidence of senlement, as well as a rich
range of coins and Gallo-Belgic and other porery
imiports of pre-Clavdian dave, whereas metalwork
alone, including a large number of inscribed and unin-
seribed Irom Age coins, has been recorded from the
eroded site at South Ferriby (Crowther o af 1990;
May 1992).

The use of the Humber continued vo develop in the
Roman period, with some shift in the location of the
muajor settlements and porets. Like the other legionary
forrresses in Britain, York, the base of Legio V1, was
srrategically located on a navigable river with access to
the open sea. A range of evidence suggests that a major
port developed on the Ouse, one of the Humber trib-
ugaries, o serve the fortress and, later, the colonia.
However, Brough (vicus Pemuariensis) on the north
bank of the Humber to the west of Morth Ferriby
emerged as the major port on the lower estuary oppo-
site Old Winteringham. It also controlled the river
crossing on the strategically important route between
Lincoln and York. The site on the south bank has been
suggested as  the possible location of a
Claudio-MNeronian fort or supply base, although the
earliest evidence from Brough 15 of early Flavian date
(Whitwell 1988). The Roman harbour is believed to
lie 1o the west of the walled arca of Brough, bur it has
not been investigated. The number of lead pigs record-
ed from the wvicinity suggests thar Brough played a
major part in the export of lead. At Faxileer on the
north shore opposite the mouth of the Trent, senle-
ment evidence has been recorded, including possible
wharf facilities, both in the imertidal zone and on
higher ground (Loughlin and Miller 1979, 39-40).
Traces of structures, as well as brooches, pottery of
Iron Age and Roman date, wooden objects, and
possible kiln furniture, have been recovered from the
foreshore. A lead pig from the Derbyshire lead ficlds
was also found close by, Just as with the late Iron Age,
less is known about the sowthern shores of the estuary.

Occasional finds have been recorded from South
Ferniby, including a small hoard of fourth-cenmury -
ver coins (Sheppard 1910, 33). Other concentrations of
casual fnds occur ar East Halon Skiter (Whireell
1988, 63—4) and Grimsby, where pottery and coins of
first- to fourth-century date have been recorded (SMR
nos 1188, 1191, 1200).

Secarters of Romano-British pomery and coins from
dates up 1o the fourth century have been found at sew-
eral sites along the Lincolnshire coast at such locations
as Mablethorpe (SMR no. 41437), where a hoard of
first- o fourth-century date was also recovered,
Anderby, and Skegness (SMRE nos 41609, 41687).
However, the principal locaton for late Iron Age and
Roman finds is Ingoldmells, where a substantial settle-
ment exiared. A ditch which produced a range of third-
cenitury pottery, animal bones, and some leather was
recorded on the south side of Ingoldmells Poing early in
this cermury (Warren 1932, 254). This sentlement
seemis to have sucoeeded an extensive salt-making
industey with its origins in the early Iron Age, but there
i no evidenoe that the production of salt continwed
through from the latest Iron Agelearliest Foman period
uwntil the late Roman pericd at this site. Swinnerton
seemied confident that there was discontimuaty (1932).
Timber structures of unkmowmn (but probable Iron Age)
date have also been observed off Ingoldmells. Only at
Chapel 5t Leonards to the north is there evidence of
Iron Age and FRoman sali-making. There are no records
of finds berween Skegness and the north Norfolk coast.

7.4 East Anglia

7.4.1 Prehistory

In addition to records of the survival of submerged for-
st berween Hunstanton and Holme-next-the-Sea,
there are scatvercd arvefacts of most phases from the
foreshores of Norfolk and Suffolk, but most of these
seem to come from arcas which are prone to cliff falls.
There is a concentration of Neolithic axes from the
constline of north Norfolk, and other finds of flint arte-
facts from the shore of north Suffolk, There are also
records of Meolithic artefacts from alluvial deposits
the mouths of the rivers Orwell and Dieben. At present
there is nothing o suggest a focus for furure research in
Morfolk and Suffolk.

The sitwation is very different in the outer Thames
Estuary. The Essex coast was one of the first arcas in
which the intertidal zone was examined in any detail,
and recent survey has set a new standard for such siud-
1es (Wilkinson and Murphy 1986; 19953), Some 200km
of the Essex coastline have now been examined in the
field. As the resulis of this work are already published
or in press, they can be summarised very briefly here.
It is clear thay this is a region which would repay sull
more research (Figs 93-5).
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The evidence takes four main forms: further areas
of submerged forest; wooden siructures preserved in
the intertidal zone; buried land swrfaces associated
with well preserved occuparion sives; and the distine-
tive traces left by salt production.

The submerged forests have been known since the
last cenmury, and in some cases they seem 1o have
bBeen  associated with finds of flint  artefaces
(Wilkinson er @l 1983; Wilkinson and Murphy 1986;
1988b; 1995). The main occurrences are at
Hullbridge, Woodham Ferrers, Morth Fambridge,

@ ] i ¥ 4 i
— e —
@ 05 1 15 1 Limda

Swow Maries, and Purfleet. There are also a number
of preserved wooden structures, which seem to have
survived mainly along the ridal rivers and estuaries
rather than the open coast. These include lines of
stakes, vumber platforms, trackways, and a possible
fish trap, as well as the ephemeral circular shelters
recognised by many workers from Warren to the pre-
sent day (Warren o of 1936). Not all of these finds
can be dated precisely, but the available radiocarbon
dates focus on the Later Bronee Age and Iron Age
(Fig 96).

Mditkar

Frg 04 Exsex: reconstriction of the Neolithee archacology and palacogeography of the Blackwater Estuary (after Wilkinson

and Murphy 1995, fig 128)
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By conrtrast, the finds of earlier marerial relate vo sur-
faces that were originally dey land (Wilkinson and
Murphy 1986). The most important of these are the
carlier Meolithic site at the Smmble, which has now
been excavated, and the remarkable series of Late
Meolithic and Beaker land surfaces and pits found
between the Stour and the Blackwarer (Warrem er af
1936). These nclude the important growp of Grooved
Ware pits at Clacton, and the finds of pottery and
flimtwork which Warren associated with the ‘Lyonesse’
surface (ibid). It is unformunate that mose of these sites
o longer survive. IF similar deposits are recognised in
the future, their systematic investigation will be of real
umpartance,

7.4.2 Roman

The majority of finds from the Norfolk coast consist of
late Iron Age and Homan coins, The most important
source 5 the beach at Weybourne on the north coast,
where a hoard of Gallo-Belgic E staters was found in
1940, presumably eroded from the cliffs (Morfolk SME
o, 6264), Other single finds of staters including
Gallo-Belgic I and E have also been recorded, the dis-
wribution extending eastwards towards Sheringham
(Morfolk SMRE no, 6265). Deposition of coing in this
locality continwed until ar least the end of the second
century, Finds include a gold awmne of Mero (Morfolk

Figp 86 Hullbridpe Survey: rrver Crouch gire 29 (contexs
68). Remaing of a Brevize Age woeden platformn (copy-
righe Essex Couney Counedl)
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SMR 6276) and second-century bronzes, the latest of
Septimius Severus (AD 193-4) (Norfolk SMR no
20476}, There is one record of a fourth-century coin
from Sheringham, and other fourth-century coins are
reported from Runton Cap, Eccles, and Caister-on-
Sea.

A context for Caister is provided by the mid to lawe
Roman fortfied sitc now situated within [km of the
shore. Extensive excavations were carried out in the
19460s; the additional find of a complete pottery vessel
in the intertidal zone is not surprising, but draws atten-
tion to our igneranse of the wider context of the site and
the possibility of extramural settlement and cemeteries.
A similar situation prevails with the coastal aspect of the
Roman fort at Brancaster (Branodunum), where
post-Roman shoreline movement has created a barrier
between the fort and the sea. Pottery (BB2) has been
reported from a channel leading to Brancaster Harbour
Morfolk SME no. 14058), Other evidence of settle-
ment, but without a broader context, 15 recorded from
Winterton Ness, where pre-Flavian pottery, briquetage,
and animal bone were found eroding from an old land
surface (Clarke 1939, 103). Elsewhere, reported finds
consist of small collections of sherds (Sea Palling)
(Morfolk SME mos 8360 and 8361), or single finds of
sherds (Thornham and Holkham SMRE nos 15343 and
1 1468).

A similar pamern of evidence prevails in Suffolk,
with the emphasis on steay finds of coins and potrery. A
major collection of Iron Age coins, including a gold
stater, leenian silver, and some bronze, has been report-
ed from the beach south of Lowestoft st Covehithe,
with an isolated Icenian silver from Benacre Beach just
to the north. This is also the location where two Foman
Swells” were reported exposed in the cliff face in the late
nincteenth century. These contained large quantitics of
Foman pomery and animal bone, as well as wood from
the lower sections (Fox 1911, 303-4). Mo context is
known, however, for the large quantities of late Roman
coins reported from the shore between Aldeburgh and
Orford.

Other reports of *wells” exposed in the <liff face have
been made from Easton Bavents and Felixstowe, where
there is evidence of a first- to fourth-century settlement
(Grubbe 1891, 305). The lamer is also the location of
the Boman fort ar Walton Castle, mow complewely lost
o the sea (above, 6.4.3). Part of the fort is shown sur-
wiving on the cliff edge in 1613, but by 1766 the remain-
img masonry is depicted as Iying on the beach (Fox
1911, 3034} (Figs 97-8). No survey has been made of
what remains of this site, now more than 200m out to
=ea, but evidence of a probable extramural cemetery has
emerged from the cliff, where two inhumations with
grave goods (bronze armlets) have been reported.

Other substantial Roman structures have been
reported from the cliffs north of Lowestoft at Dinah's
Crap, Caister, and Corton. At Dinah's Gap, the remains
of walling were reporied, along with coins and midden

debris; at Corton, where fourth-century coins have also
been recorded, the umber and masonry foundations of
a structure 25 vards square were found (Mosris 1949,
1), Interpretation of these buildings must remain
uncertain, although it has been suggested that they were
signal stations. To the south, at Dunwich, a few recent
finds of Roman material from excavated contexts can be
sct alongside a series of chance finds of coins, metal-
work, and pottery from the beach in the cighteenth and
nincteenth centuries, As suggested above (Chapter 6],
this may be the site of Sitomagus (Fox 1911, 304),

The estuaries of the Blyth, the Alde, and, probably,
the Stour have produced evidence of salt-making, In the
case of the Alde this onginates in the Iron Age, and the
same may be true of the other rivers (Suffolk SMR no.
02412 and 02569). In additton to probable salt-making
debris, Stutton on the Stowr has produced a hoard of
second- and third-century sesterir (Scott 1984, I8,
Suffolk SME no, 09776,

The incidence of salt-making sites increnses dramat-
ically along the heavily indented Essex coastline and up
the pidal espuaries, with a concentration of some 300
find sites {the Essex Red Hills) berween the river Colne
and Camvey Island (Fawn e af 1990, &) (Fig 997, The
majority of these sites appear 1o date from the period
bBerween the mid first century BC and the lacer first cen-
ury AL, but whth some evidence of continuity into the
secondearly third century AL Although the presence
of sentling and evaporation tanks indicaves the proximi-
iy of midal waters, the precise relationship berween the
location of the Red Hills sites and the contemporaneous
shoreline is unclear. The distribution pattern suggests
that estuarine locations were favoured, and the discow-
ery of sites on the Dengie peninsula up to 5km inland
of the present coastline indicates the complexities of
establishing the configuration of estuaries and shoreline
in the late Iron Age'early Roman period (Fawn o af
1990, 5). Although there is a recent survey of this evi-
dence (ibid), the sites on the modern coastline are being
destroved by crosion, while some of those located on
reclaimed farmland are being damaged by the plough or
threatened by development (RCHME 1994a). There is
a case for their active management and, if necessary, for
renewed excavation,

Although the evidence of sal--making is casy
recognise in this period, that of associated settlemenis
has been harder to discover and no modern excavation
of such a site has taken place (Fig 1003, The potenual
for the discovery of settlements in the intertidal zone is
signalled by finds from Canvey Island, Twenty-seven
complete pottery vessels of first- to carly third-century
date were recovered from Canvey Point in 1925, and
further material of carly Roman dae has been found
subsequently (Faulkner 1994, 7), Evidence of domestic
occupation including pottery of first- w0 fourth-
century date in asseciation with salt-making debris is
also reported on the easterm side of Canwvey Island at
Leigh Beck. Fieldwork carried out berween 1937 and
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1941 at this site has been followed up by excavation of
Red Hill deposits in 1993 (Faulkner 1994). Midden
deposits at Leigh Beck were sampled as part of the
Hullbridge Project and produced abundant remains of
fish and shellfish, This important environmental infor-
mation indicates the potential for further investigation
and charsctenisation of the explotation of manne
resources on the Bssex coast (Wilkinson and Murphy
1995},

Arrention has already been drawn in Chaprer 6 o
the importance of the lare Roman fort  at
Bradwell-on-5ea (Fig 101) and 1o our ygnorance of the
sering of the lare Roman shore fors in general. Recem
work at Bradwell as part of the Hullbridge Project has
provided valuable new information about the environs
of the fort (Wilkinson and Murphy 1995),

An important aspect of the Leigh Beck site is the evi-
dence of probable contnuity inco the Anglo-Saxon peri-
od, and this also applies o the range of Roman,
Anglo-5axon, and medieval material recovered from the
interiidal zone at Thorney Bay (also on Canvey Island),
where salt-making of late Iron Agelearly Roman date is
again in evidence (Thompsen 1982, 677; Rodwell
1976k, 265). Information is lacking on the context of
this probable domestic material, as with the Roman amd
medicval pomery recovered from Benfleer Creck duning
the construction of a bridge in 1971 (Rodwell 19764,
259).

7.5 The upper Thames Estuary

7.5.1 Roman

The evidence for salt-making westwards of Canvey
Island (Essex) in the late Iron Age and Roman
perniad 15 non-existent (as 5 the case with the upper
estuary of the Severn), but evidence for general set-
tlement 15 substantial (Fig 1000, A considerable
quantity of eccupation material was recovered in the
late nineteenth century duning the construction of
both the Albert Dock at Plaistow and East Ham and
the Tilbury Docks;, at depths of between two and
three metres below the presemt ground surface
(Francis 1932, 152; Spurrcll 1885, 275). Further
finds of Roman burials and pottery have been noted
along the foreshore for up to two miles cast of Tilbury
Fort. More importantly;, at East Tilbury three cirgu-
lar wooden hus (inrernal diamerers of 3.5 10 6m) and
the remains of a fourth have been reported, and evi-
dence of a possible rrackway was also noted (Fig
102). These remains have been dated to the
Romano-British period on the basis of their associa-
von with potery of first- and second-century date
(RCHME 1923, 39 Francis 1932, 152). Further
cast, Roman  finds  are  also  reported  ar
Stanford-le-Hope (NMR TQ735W9/417014). No
Roman finds have been recorded from the intertidal
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zone along the comparable stretch of the south bank
between Southwark and Gravesend, where o few coins
have been noted from the foreshore,

7.6 Kent

7.6.1 Prehistory

Kent, like Essex, is another area of considerable poten-
tial, but its archasology remains too little known. There
are a number of finds of Meolithic material from the
Kient Marshes and from the coast between Feculver and
Whirstable, and there is earlier Neolithic pottery from
what seems 1o have been an old land surface ar Minnis
Bay on the Isle of Thanet (Macpherson-Grant 194649,
249, Further concemrations of Meolithic artefacts are
recorded from the marshes on the southern shose of the
Medhway, Maost of the Bronze Age material is metalwork,
and only a limited proportion of this may have been
associated with occupation sites. These finds fall inmo
three categories. First, there are discoveries of intact
abjects, mainly weapons, from the estuaries of the major
rivers. These date from the later Bronze Age and may be
considered as part of a wider phenomenon, imvolving the
deposition of fine objects in Avers and other watery
lecations (Bradley 1990, chaprer 3). They have no real

relevance to the archasology of the intertidal zome, A
second group of finds consists of broken fragments of
mietal, which would normally be interpreted as hoards.
These have a markedly coastal distmbution and, like
examples in Essex and Sussex, they could result from
the production and exchange of bronze arefacts at the
edge of the sertled landscape (ibid). The evidence for a
possible Bronme Age wreck in Dover Harbouwr, evi-
denced by a scatter of bronee objects on the sea-bed,
emphasises the importance of coastal traffic {(Muckelroy
1981}, Lastly, there are a few sites where what seem (o
be metalworking residues have been discovered on the
shoreline, together with evidence of contemporary set=
tlement. These appear to have been dry land sites, only
later imvaded by the sea. Minnis Bay is the best known
example (Worsfold 1943), but there may be others on
the Isle of Thanet.

7.6.2 Roman

The evidence from the Kem coast can be divided into
two. East of Gravesend, the estuanies of the Medway and
the Swale, including the Isle of Sheppey, form a cober=
ent area with large expanses of estwanine alluvium and
uidal saltmarsh (referred to hereafier as the Morth Kent
Marshes). This can be distinguished from the rest of the
largely chalk-dominated morth and east coast of Kent.
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Unlike the opposite shore of the ouwrer Thames
Estuary, where evidence of salt-making alone is con-
spicuous in the archacological record, the Morth
Kent Marshes have produced abundant evidence for
both salt-making (also attested on Romney Marsh to
the south, kelow) and pottery manufaciure, in sever-
al instances av the same locations (Figs 99, 103).
Although mounds comparable to the Essex Red Hills
have not been reported from Kent, the distunctive

debris of salt-making is common to both sides of the
estuary. Although there has been investigation by
fieldwork, wery lintle has been published (Miles
1975), Iv is important that the available evidence be
brought together and compared with the large quan-
tity of material which is now available from the Essex
bank of the Thames. There is no certain pre-Roman
salt=-making from north Kent; the carliest material is
of latest Iron Age‘earliest Roman date, with evidence

143
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of production continuing through the second and
into the third century ADY. This runs parallel with the
date range of pottery production which includes
Upchurch Ware and Black-burnished Ware (BR2)
(Monaghan 1987). Both, but particularly the latver,
wiere traded up the east coast as far as the Antonine
fronticr. There is little evidence for the continuation
of either induscry after the early 1o mid third
century.

Although the emphasis of past work has been on
the identification and recovery of evidence relating to
salt=- and pottery=-making, there & a wider range of

ad
pd

P

5

sertlement evidence which serves o distinguish the
archacological record of the North Eent Marshes
from that of the Essex coast (Fig 100). Among the
enrliest datable finds are several Iron Age coins which
have mostly come from two locations, Chetney Hill
and Burntwick Island. The Roman record includes a
notable number of burials, both single and multiple,
comprising both human cremations and dog inhuma-
tions (Slayhills). This is complemented by other
forms of evidence, such as building manerials, a rFange
of domestic pottery, and metalwork, particularly
coins, for example from Bayford, Ham Green, Lower
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Halstow, and the Slayhills area. In addinen owo
notable hoards have been recovered: one of abowt
500 bronze coins of first- to third-century date
(Warden Bay, Isle of Sheppey), and a second of jew-
ellery and bronze and sibver coins of first- and
second-century date (Slayhills). A number of first- to
third-century cains, but not necessarily from a hoard,
have also been recovered from Burnowick Island.
With the exception of a possible Christian artefact
from the latrer site, and a ‘“probable folles of
Drocletian’, there are no certain fourth-century finds
from the marshes, In conclusion, it cannot be
emphasised too strongly that there has been no
systematic attempt to understand the range of indus-
rrial sives from the Morth Kent Marshes in their
settlement context, and very little publication. It is
important that fresh work is initiared.

Mo other streteh of the Kent coastline rivals the
Morth Kent Marshes for the richness of its archaeolog-
ical record, but there are a number of other important,
but ill-understood sites, particularly along the rest of
the north coast, which has cleardy been subject to con-
siderable erosion. About half of the Roman fort at
Reculver has been lost vo the sea, and a number of pits
and probable wells have been recorded in the intertidal
zone, or in the eroding cliff face (Philp 1957) (Fig
104). Although the majority are of second- 1o early
third-century date, some remained open into the
fourth century, and o stamped silver ingor (EXOFFI
ISATIS) is of this date (RIB 2402.8). The importance
of this site is not, however, necessarily confined to the
fory; finds of carlier date include some six Iron Age
gold coins, Further castwards at Minnis Bay, better
known for its evidence of prehistoric settlement (see
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above, Chaprer 6], finds of Roman pottery suggest
continuation of occcupation into the fourth cemmury,
and at least one fourth-cemtury inhumation has been
reported slightly o the west of the mamn concentration
of finds. The same longevity of eccupation may also be
true of the 5t Mildred's Bay sive, where “Belgic® and
Romano-British pottery have been reported. Other
finds of late Iron Age pottery at Westgane (Fisher 1938,
147); and of a possible, bur ot securely dated, lae
Iron AgeRoman chalk quarry at Birchington on
Thanet point to the potential of the north Kent coast.

Much less evidence has been recorded from the
Channel coasts of Kent, where finds have mainly erod-
ed from the cliffs; an example of this is the collection
of building material and other objects from Pegwell
Bay. One important discovery has been a quern pro-
duction site exploiting the local Folkestone Beds
Sandstone ar East Wear Bay, Folkestone, where over
60 examples have been collected from the foreshore
(Keller 1988, 59). Although limited excavanon of a
context with manufacturing debris produced only first
century AD pomery, the association of some 20 querns
with the site of the Roman villa excavated in 1924-5
suggests a longer period of production. Sali-making is
inferred at Dvmchurch on Romney Marsh from finds
made in the mid nineteenth century during construc-
tion of the sea-wall (Ward 1922, 207). These included
an extensive range of Roman finds among which were
quantitics of probable briquetage, as well as porery, a
range of stone arcefacts, metalwork, glass, and animal
and human bones. More recent investgations hawve
failed to relocate this site.

7.7 The south coast: Romney
Marsh to Selsey Bill

7.7.1 Prehistory

In conrrast to Kent, we know wvery lintde abour the
archacology of this strerch of coastline. There are the
usual reports of submerged forestis (Osborne White
1928}, in this case between Hooe Level and Eye, and
there 15 a single madiocarbon date from one such
deposit near Hastings which suggests a context in the
earlier Meolithic peried, There s alko a vague report of
an antler artefact and several bronze implements from
a similar deposin ar Livtle Galley Hill (ibid, 797.

Finds of briquetage have been recorded from the
Pevensey Levels, and from settlement sites close to the
shoreline at Bishopstone and Shorcham, but so far
there has been no evidence of m s salt-production
sites {Bradley 1992),

The only distinctive feature of this area is the large
number of bronze hoards revealed by coastal erosion,
gither in <hiff falls or within the ntertdal zone.
Virtually nothing is known about their oniginal con-
texts, but compared with finds from other arcas they

cocur so often that any new discoveries should be
investigated systematically.

Otherwise the main characterstic of this particular
length of coastline is the large number of prehistoric
sites being destroved by cliff falls, This is a problem
which has mainly affected Iron Age occupation sives,
including several hillforts in East Sussex and open set-
tlements on Selsey Bill.

7.7.2 Roman

Very few finds are recorded from the intertidal zone
berween Romney Marsh and Selsey Bill, and most of
these are coins. Iron Age gold staters have been report-
ed from the beaches at CLT End, Fairlight, Hastings,
Eastbourne, and Brighton, and a muluple find of sil-
ver coing has been recorded from Pevensey (Rudling
1984, 217; Haselgrove 1987, 306-107. The Hastings
coins were found in the nineteenth century. At
Easthourne and Hastings there have also been com-
plementary finds of Roman date: amphora sherds
from the former, and coins, including a gold soledus of
Theodosius, from the laner (Eddison and Green 1988,
i17T8). A further FRoman find, a gold medallion of
Antonia, was reported from the beach at Seaford.

Selsey Bill is subject o considerable erosion and
has been a rich source of finds, particularly high-value
coing of Iron Age date. For this reason in partcular, it
has been proposed as the nucleus of a major late Iron
Age opprdume (Aldsworth 1987, 41-3). The coins
include a possible hoard of 31 Brnish, Gallo-Belgic,
and other continental issues from Bognor beach ar the
northern end of the promontory, and some 255
Crallo-Belgic and Brivish coins from the beach close 1o
Medmerry Farm (Haselgrove 1987, 291-9%). Iron
Age portery was also found an the later, Six Iron Age
Moors” are recorded from the southern end of Selsey
Bill, and a further four were reported as destroved in
1945, Orther finds, including a small hoard of some 22
coing reported in 1986, cannor be closely locared.

These Iron Age finds can be ser alongside numer-
ous others of Roman date from Selsey Bill. Porery is
the most abundant artefact from a number of
logalities, of which at least four have produced con-
centrations of material in madden-like contexts. Coin
finds on the other hand are comparatively rare and are
almest entirely of first- to third-century date. One
cremation burial 15 recorded, but the only recorded
structure is a drvstone well, which is reported to be of
Boman date (MME no. SZE9SEZ/462428), The
report by divers of a "quarry” at the Mixon shoal, some
1.25 miles south of the lifeboat station and well
beyond  the  intertidal  zone (MMEB  no
SZR95E14/462386), 18 of considerable significance for
the possible extent of erosion of the Bill since the
Eoman period. Although this reef might have been
exploited intertidally, further investigation is needed 1o
determine its namire.
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7.8 The Solent

7.8.1 Prehistory

By comparison with Kent and Sussex, this arca has been
quite  well served. The harbours on  the
Hampshire Sussex border have been examined by ficld
survey since the 19605 (Draper 1968, Bradley and
Hooper 1975; Cartwright 1984) and ot present the
archacology of Langstone Harbour is being investigated
i greater detail (Allen, M e al 1993), The same apples
o the intertidal zone on the northern shose of the Isle of
Wight, where the Wootton Quarr intertidal survey has
produced important results of all periods (above,
Chapter 5) (Fig 105).

This rescarch, particularly in Hampshire and West
Sussex, has revealed a large amount of worked and burme
flint. Althowgh at ane time it appeared that a substanial
proportion of this matenal was Neolithic (Bradley and
Hooper 1973), it now seems that much of it belongs to
the Middle and Late Bronze Ages and may have been
associated with arcas of serlement which were original-
Iy siteared on dry land (Allen, M e @l 1993). However,

lithie scarters of lavest Mesolithic/'carliest Meolithic date
and characterised by finds of flime picks have been
reconrded from Woormon Cuarr. Here, oo, have been
found the only certain Meolithic timber structures: five
rackways of a lateral corduroy of rods or wands and
cecastonal vertical pegs, two brushwood trackways with
cocasional anchoring pegs, one of which was radiocar-
bon dated to 3040-2629 cal BC (GU-5340; 4270270
BPF), and three further trackway or platform sites. Two
other trackways have been found at Newtown on the
north-west coast of the island. A number of small rec-
tangular post-settings for fish traps, each 1-1.5 by 2-3m,
located aroumd the presemt intertidal mouths of the
Quarr and Binstead streams may be atrbuted to the
carly Bronze Age (Tomalin 1995) (Figs 36, 106).
Otherwise, ecarlicr claims for extensive occupation
during this period must be viewed wath caution, This
revision would account for the ranry of Neolithic pottery
and for the large number of later Bronee Age sherds and
metal finds in the ntertidal zone. It probably forms part
of a much wider pattern of sertlement extending across
the coastal plain. Larer Bronze Age fint industrics wsu-
ally comtain a high proportion of scrapers. With the
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recogniton of these assemblages, it is no longer neces-
sary to postulate a specialised pattern of actiaty in this
arca. Wooden structures of Late Bronee Age date have
been recorded mn the course of the Wootton Quarr sur-
vey., A group of fve of these, comprising long, symmect-
rical settangs of upright posts some 2m apart and ranged
over a length of 3-5m, were recorded clustered rogether
at Binstead Hard (Tomalin 1993) (Figs 36, 106),

The other major feature of this region & the idenmnfi-
caion of some 30 sives with evidence of briquetage
(Bradley 1975; 1992) (Fig 107). Their chronology
exterwds from the Middle Irom Age to the mid first cen-

ENGLAND'S COASTAL HERITAGE

tury AD, but in most cases this material is found scat=
tered over the modern beach. At Chidham in Chichester
Harbour, however, two sites were excavated before their
destruction by coastal erosion, and these produced the
badly damaged remains of a sertling tank and a possible
reservoir, as well as traces of flues and a hearth (Figs
106-0). A rather similar flue has been excavared on the
hfY near to Tichfield Haven (Hughes 1973), and there
is another Iron Age saltern at Hook on the shore of
Southampton Water (Fox 1937). On the Isle of Wight
evidence of sali-making s recorded from MNewtown and
Woeomon Cuarr.
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7.8.2 Romain

Comparatively few finds or sives of late Iron Age and
Roman dare have been reporred from the Solent (Fig
1100, although several major sites lic close o the
shore. In particular we should drow aention o the
following: the crofres capital at Chichester, close o the
head of one of the tidal crecks which forms part of
Chichester harbowr; the late Roman forr a
Porrchester at the head of Porrsmouth Harbour o the
west; and the lae Roman fort, o walled vowmn, an
Bitterne, at the head of Southampron Water, Close 1o
Chichester lics the Roman palace at Fishbourne, right
at the head of a navigable creek. Although this sire is
interpreted as oniginating in a Claudian supply base,
liztle, apart from likely locatkon, s known of the asso-
ciated wharf facilines which probably alse served the
laver buildings, enabling construction materials o be
delivered straight 1o the sive. Equally, nothing is
known of any wharf facilities associated with either
Portchester or Bitterme, However, the possibility of
locating relatively miner landing sites (‘port of trade
pctivities') 15 suggested by the discovery of pottery
scatters of first= to fourth-century dave with a high
ratic of non-local wares, in the interudal zone at
Fishbourne, Isle of Wight (Tomalin er @ 1994, 23-4).
This material is interpreved thus, rather than as setile-
ment debris, despite the presence of other finds
including coins, worked bone, leatherwork, baskerry,
and ropework. The theoretical and methodological
1ssues which might allow ws to distinguish between an
interpretation which emphasises trading, rather than
other settlement aspects, remain o be addressed.
The remains of one other broadly classifiable
building type, a villa, have been identified eroding

from a cliff-top site imto the intertidal zone at
Gurnard, Isle of Wight (SME nos. 20339, 2035338)
(Fig 111). Apart from a wide range of finds and build-
ing materials, a double-post alignment was recorded
in the nineteenth century as extending some ‘140
yards in a north westerly dircction from the beach’
(Motkin 1991). Whether this structure survives, and
whether it is of Roman date, remains to be determined
(Motkin 1991, 425). Potenually, it offers the possibal-
ity of gaining some insight into the relationship
berween a villa and the marine environment. A com-
plex but poorly understood timber and brushwood
srructure of Roman dare has also been recorded in the
course of the Wootton Quarr survey (Tomalin ¢ af
19%4, 24). The remains of settlement sites of late lron
Age and Roman date have been destroyed by erosion
of the cliff face around the south ceast of the island
{Basford 1980, 297,

In addition to salt-making, discussed in 7.8.1,
above, the Wootton Quarr survey has produced evi-
dence of stone-gquarrying in the intertidal zone, Quarr
i the location of outcrops of Bembridge Limestone,
which was used for building both on the island and on
the mainland, and 115 use is best known at the Flavian
palace of Fishbourne and the late Roman fort at
Portchester. Quarries are evident just inland at Quarr
and Binstead (Westmore e al 1994, 140}, but possible
evidence of cxploitation in the present (and past)
intertidal zone remains 1o be explored. A discrere
strew of first= and second-century pottery was record-
ed close o an outcrop of Bembridge Limestone off-
shore at Binstead (Westmore er af 1994, 141).
Extensive outcrops in a similar intertidal location
remain o be investigated at 5t Helens and Bembridge
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itself. The third ype of industry represented in the Although few finds have been made along the
intertidal zone im the Solent is tle-making at Dell northern shores of the Solent and s associated inlets,
Cuay on Chichester Harbour, close to the Fishbourne a number of discoveries from the Isle of Wight demon-
palace site (SME no, 0626, strate the potential of the area. Iron Age and Roman

o L] & ¥ L F] 15 it

Fig 1% Lare Iron Age and carly Rewman salt-making site ar Chidivams, Wesr Sussex, Site B detaded plan
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coin finds have been made on the north-west shore at
Mewrown, including a hoard of Greek and Roman
coins found in 1845 (SMER no. 2030%); at Gurnard,
where a hoard of counterfeit bead=tin derarif of Lucius
%erus and the two Faustinas has been recently report=
ed; and at Bembridge to the cast, where a possible

hoard of late first- and second-cenmury bronzes is
recorded, as well as an Iron Age gold stater (5ME oo,
20326). Iron Age and Roman coin finds from the
south coast, notably at Chale and 5t Lawrence, are
probably o be associaved with the remains of eroding
settlements noted above (SMR nos, 20208, 20306).
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7.9 The south coast west of the
Needles to Land’s End

7.9.1 Prehistory

Ewvidence for Iron Age and Roman salt production in
Diorser s simdlar vo that reporved in 7.8.1 above, and
oocurs in several areas of the county, in particular Poole
Harbour where large quantities of briguetage have been
found on and close o the shoreline (Farrar 1975;
Sunter and Woodward 1987). Most of this material is
of Late Iron Age and early Roman date and needs 1o be
cofsidered alongside the importan material discusaed
inn Chapter 6. There is further evidence for coastal saly
production from cliff-top sites in Purbeck, some of
them threatened by coastal erosion (bid), and also
from the marshy area inside Chesil Beach, where there
is srrwctural evidence for Iron Age ovens (Bailey 1962),
In Purbeck it seems as if sali-working ook place as part
of a wider panern of activity extending to the produe-
von of shale orpaments (Sunter and Woodward 1987,
+4-124). There is clearly a need for further research in
this field.

There is little evidence from the south of Devon and
Cornwall, but this is because 50 much of the coastline
is defined by hard rocks. Here the main threar 1o the
archaeology is oceasioned by cliff falls, and the main
sites to be affected are the generally undated Mline sear-
vers found overlooking the sea, and the eoastal promon-
vory forts or cliff castles dated o the Iron Age.

A few sipes stand our from this general pattern,
There was a Late Bronze Age midden on the northern
shore of the Bthmus connecting Moumbanen 1w the
mainland (Cunliffe 1988), and there may also have
been a metalworking site on Preston Sands in Torbay,
This included preserved hearths, tin slag, and a num-
ber of posts, but s date 15 not securely established
(Pidgeon 1585)

Lastly, there are reports of submerged forests near
Fowey, Looe, Falmouth, and Porthleven, but none of
these were found vogether with artefacts,

7.9.2 Roman

The harbour and settlement at Hengistbury Head were
important in cross-channel trade from the lae Iron
Age, and the peninsula has suffered considerable ero-
sion of its archacological resource (Cunliffe 1937),
However, the most important focus of activity west of
the Isle of Wight is Poole Harbour, around whose
shores there was a major pottery industry from the late
Iron Age to the late Roman period. As with north Kent,
salt-making appears to have been an important parallel
industry although as yet there is comparatively little evi-
dence for it (7.9.1). The working of Kimmeridge Shale
to make a range of bracelets, armlets; and other arte-
facts was also carried out at a number of sites (Cox
1988). These activities form part of a wider range of

industries on the Isle of Purbeck, of which the extrac-
tion of stone and Purbeck ‘marble” & well known
(Sunter and Woodward 1987, above, 7.9.1).
Extraction, however, is not recorded as part of the
archacology of the interudal zone. Among the settle-
ments which border the harbour, special mention must
be made of Hamworthy, which seems o have served as
a landing place or port from the earliest years of the
Boman conguest (Smith 1958). The importance of the
site is demonstrated by the Roman road whose course
from Badbury Rings is focused on the senlement.
West of Poole Harbour, the only significant senle-
ment on the south coast was the legionary fortress and
later own at Exeter. This may have been served by a
port at Topsham at the confluence of the rivers Clyst
and Exe where significant finds of first- w fourth-
century  date  have been made (MMRE no
SXOEMELO447819). Otherwase the significance of
finds in the intertdal zone has o be assessed on their
merits; thepe are no terrestrial sites 1o provide a context,
A number of coins of first- o fourth-cenmury date, as
well i other finds, occur an Sidmouth, some possibly
originating from the reuse of the Barly Iron Age hillfors
at High Peak (Taylor 1944, 22-3). Further o the
south-west, the hillfort at Berry Head on the south side
of Tor Bay provides a certain context for a large num-
ber of Roman coins (NMR no, SXOSNW10/447506).
Three pewter flagons were found in Tor Bay in the
nineteenth century, ot Goodrington Sands, Paignton
(SME no. 021}, and a range of codng of first- to third-
century dare has been reported from Torquay itself
MME no. SX965WS/47596), Close to Plymouth a
number of Roman coins have been found in Heybrook
Bay, Wembury (NMR no. SX44NE), These, like the
pewter from Pagnton, may hove onginated from
hoards or shipwrecks. A similar explanation may
account for a group of radiate coins recorded from
Whitsand Bay wo the west of the Tamar in Cornwall,

7.10 The Isles of Scilly

7.10.1 Prehistory

The Isles of Scilly are perhaps the best example any-
where in Britain of an area whose archacology bears the
mark of a rising sca-level, and this area has been well
researched, There are detailed surveys of the field sys-
tems which extend across the mtertidal zone and into
open water, there have been a number of important and
productive excavations of settlements whose remains
are threatened by coastal erosion, and there is now a
concerved programme of monitoring the effects of dam-
age 1o these sites (Rarcliffe and Sharpe 1991), The
existing information about both sea-levels and changing
settlement patterns in the Scilly Isles has been synthe-
sised in a book with the evocative tde Exploramons of a
drowened fandrcape (Thomas |985).
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Fig 112 Crab% Ledge, Treeca, Tiles of Scilly: example of a preficstoree bowlder tvall (O Corntoall Archasological Urirr)

The available information 1% ]1[|,::|1|;:|I!'|,|.| and, thanks 1o
Thomas"s careful study, relatvely well known today,
But certain problems remain and these should influ-
Ence any additional measures that are taken to manige
ard i::!crpn:l! the ¢oastal url.']:.:l.l.'-::-lq.:-]q.' af this area.
There are toao major problems, and these arse becawse
it 15 5o difficult 1o artieulate the surface finds from the
shoreline with the structural remains of settlements and
fields which extend inland from the coast. The problem
with the portable artefacts is that they are so poorly
daved. Although it is tempting to emphasise the high
numbsers of flint scrapers from the Scilly Isles, these
may simply be multi-purpose tools made from small
picces of raw material. Their resemblance to dated
industries in other parts of the country may be quine
fortuitous. The second problem is also chronological.
Ar present most attention has been devored 1o planning
the remarkable series of ficld walls on the islands, but
their dating is very uncertain and may never be resolved
if research is confined to the most damaged fractions in
the intertdal zone (Figs 112-4), At one extreme there
have been claims that these were integrally linked o
megalithie tombs; at the opposite end of the sequence
they seem to be closely bound into the pattern of later
Bronze Age, Iron Age and Foman settlement. If their
interpretation is o be refined, it may be necessary w
work on the well preserved sections found on dry land.

A Ffurther characteniste of the [sles of sclly 1% the
prospect of r|.'|:|I!i:|:|H the ;lrch:lu-:'-ln;icut remiaing to well
dated !il.:-'E:I'h |.||-;:l|::|I. In tirme these should |.1:r-::-1.'i-'_|c wital
cvidence of the clirll:l:ll.:-|-:1|.:'_|.' and character of sertle-
ment, but that work is stll in progress [Rancliffe 1993;
above, Chapter 4). When it is brought 1o a suecessful
conclusion it could provide a model for similar stud-
ied in other l.'I.'|{i.Il:I:I.‘\..

T.10.2 Roman

Coastal erosion has been the most important agent in
revealing evidence of Roman-penod occupabhon of
the slands, Cist burals are the most commonly
recognised category of evidence. The most important
discoveries have been made on Nornour in the
Eastern Isles where subsequent excavation revealed
cvidence of 11 or more circular, svone-built huts
among which was found a large assemblage of Roman
artefaces (Fig 115). These included a quanticy of first-
te fourth-century coins and hundreds of bronse
objects, particularly brooches of first- and second-
century date. The unusual nature of this assemblage
has led to its being interpreted as, on the one hand, a
votive deposit, and, on the other, the remains of a
shipwreck cargo (above, Chaprer 6; Fulford 1989)
(Figs 116-7).
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Fig 113 Par Beach, 5t Martin's, Tedes af Sally; pesseble stone reww (0 Cormgall Archacological Ulnir)

Otherwise, evidence of senlement, as opposed 1o
burial, is rare, Erosion has revealed a Romano-British
site on the north-west shore of Tean (SMR WMo
T11.0), with evidence of continuity invo the early
medieval period (Thomas 1985, 183). The Roman
aspect is provided by a limper midden of first- wo
fourth-century date which has provided valuable
insights into the servtlement econmomyy: evidence has
been documented of cereal cultbvation, stock raising,
the t::t;':lh:li.l;ul;iun of marine resources such as shellfish
and fish, and the hunting of wild animals and birds
(Ratcliffe 1993, 64). On 5t Agnes a prehistoric and
Romano-British settlement comprising hut circles and
limper middens has been reported from the cliff a
Porth Killier (Ravcliffe and Parkes 198%9; Racliife
1993), As noted above in Chaprer 4, these midden

deposits deserve further invesugation for the mforma-
tion that they can provide on the exploitation of
MAFINLC TCROUNCes.

Indirect evidence of sertlement is provided by the
burial record. A second site on the island of Tean is
indicated by the discovery of a Portheressa-type cist,
possibly of first-century date, on the south coast
(Thomas 1985, 183). Similar tvpes of burial have been
noted from Green Bay, Bryvher, where Bomano-Brivish
sherds have also been found intertidally between the
latter location and Chff Fields on Tresco, and from the
north coast of 5t Mary's, where groups, or cemeterics,
of Portheressa-type cist burmals have been recorded
berareen Halangy Poimt and Bar Point. Another cist
burial is recorded as eroding from the south coast of St
Martin's (Ratcliffe and Parkes 1990, 12),
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Fig 114 Porth Cresza, St Mary's, Tiles of Seilly: remiaing of a wiid we late Bronze Ape i circle exposed i the cliff face
M0 Cornall Archasodopical L)
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Fig 115  Norwowr, Easrern liles, Tsles of Sallv: renaing of the excavated preheseorie settlement and Rownano-Brawsh
shrine on Nornenr lpoking our over what would have been a cultroated plarn when the site was i wse, bui & oty part of
the shallow .II-,J_g'JhIH Belraeerr Sy 1 presend ilands O Corneeall Archacalomeal Umit)
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7.11 The south-west coast - Land’s
End to Avonmouth

7.11.1 Prehistory

Very little 15 known about the prehistory of this enor-
mous area, although there 15 vet another submerged
forest near 5t Ives (Cormwall) and two more at Porlock
(Godwin Austin  1865) and Minehead (Somerset)
(Dennson 1985), both of which seem to have been
associated with prehistoric flintwork of uncertain age.
There are also finds of Meolithic axes from the fore-
shore ar  Oldbury  (Avon) and Hills Flars
(Avon/Gloucestershire) (Allen 1990d), as well as fur-
ther flint artefacts from the shingle at Blackstone rocks
(Avon) (Isles 1982). In 1983 investiganion at Westward
Hao! pevealed three lines of wooden stakes driven into a
layer of peat on the foreshore which yielded a radiocar-
bon dare in the earlier Neolithic period (Balaam er af
1987Th, 183). The potential of this part of the coastline
s emphasised by the south bank of the Taw (Rogers
1946, 124) (above, Chapter 4). Otherwise the main
evidence that settlements were established close to the
sed comes from sites buried in blown sand at Gwithian
and Brean Down (Thomas 1958; Bell 1990) (above,
Chapter 4). These provide detailed evidence for earlier
and later Bronze Age setthement of a quality which 1s
almost unmatched in south-west England. Both sites
must have been permanently occupied. There is evi-
dence for salt production at Brean Down and there are
indications that other features might have existed in the
intertidal zone beneath this site, although it has no
been possible 1o investigate these so far. The inland
finds from the Somerset Levels (Coles and Coles 1986)
may give some indication of the kinds of structures
associated with the use of more marginal cnvironments.

The shortness of this section emphasises the point
that too little work has been carried out in this arca.
The increase in findspots, mainly of later date, resulting
from archacological work associated with the Severn
Bridge only reinforces this point.

7.11.2 Roman

Wery few finds have been made in the intertidal zone
berween Lands End and the mouwth of the Avon. In
Cornwall the most important lecation of Eoman activ-
ity is ar the mouth of the Camel at Padsvow, where
numerous finds of pottery, including sigillata, glass, and
bronze artefacts were discovered among the dunes in
the mid nineteenth century (Trollope 1860, Just to the
west, at Trevone Bay, several inhumations in coffins
associated with Roman pottery and a bronze fibula
were found eroding out of a sandbank on the shore
(ibad).

Berween the Camel and the Avon, finds of Roman
date are rare. Some of the wooden structures at
Wesrward Ho! ar the mouth of the Taw-Torridge

estuary, possibly to be associated with fishing, have
vielded radiocarbon dares of Roman age. The only
cxample of senlement, however, is reported from the
Doniford river east of Watchet, Somerset (Wedlnke
1955). There, second- to fourth-century coins, pottery,
and building materials are recorded as eroding from the
<hiff face at the mouth of the river. On the tidal reaches
of the Avon are the remains of the senlement of
Abanae, believed o have been a port linking across the
Severn Estuary 1o the south coast of Wales (Bennett
1985). Linle is known about the nature of this settle-
ment, which originated in the Claudian period, least of
all of evidence for quays or wharves or any other struc-
ture which might survive in the ingertidal zone.

7.12 The Severn Estuary:
Avonmouth to Gloucester

7.12.1 Prehistory
See previous section.

7.12.2 Roman

Several extensive strews of cultural material have been
reported from the upper estuary of the Severn., The
resurveying of known sites in the intertidal zone, as well
a5 the re=examination of existing collections of artefacts
associated with them, has transformed our understand-
amg of these sives. In addition, recent estuary-wide
reconnaissance has provided a geological and sedimen-
tological framework for them, so that for material
eroding from alluvial contexts which could have formed
aover ane of a number of periods, it is possible 1o distin-
guish berween the potentially primary and the
secondary contexts into which the marterial has been
transposed. Equally, excavation and survey to landward
aof intertidal strews have radically improved our under-
standing of certain sites that were known mostly by
their pottery. In addition to the pottery, which dates pre-
dominantly from the secomd to the fourth cemtury,
resurvey has identified substantial assemblages of
iron=making slag, which, like the pottery, is common o
all sates (Allen and Fulford 1987). The finer residues,
consistent with forging, have been found in association
with certain primary contexts and a smaller number of
sites. The ores, where they occur, have proved wo derive
from the Forest of Dean. Slags apart, only limited num-
bers of non-ceramic objects have been found from any
site. In the case of the scitlement at Oldbury Flats,
Awvon, it was possible to idennify one of the sources from
which material was being released as a siled
palacochannel, and this led to a more wide-mnging
characterisation of the landscape context of the site as a
whole (Allen and Fulford 1992). The importance of the
drainage streams of pills as potential foci of semlement is
also emphasised by the site ar Hills Flars (AvonGlos).
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7.13 The north-west: the Dee to the
Solway

7.13.1 Prehistory

This final section of the coastline contains three points
of interesr: further areas of submerged forest whose
chronology remains 1o be resolved, arcas of soft silis in
the intertidal zone in which human foorprints are pre-
served, and a series of Meolithic and Early Bronze Age
oocupation sites with occasional evidence of organic
preservation. There are also repors of log boats from
the coastline of north-west England, bur these finds
remain undared.

The submerged forests are widely distributed, bt
lack amy clear association with archaeological marerial
(Boyd Dawkins 1884). The principal examples have
been noted 1w the south of the Ribble, on the coast of
the Wirral peninsula, and along the shores of the
Mersey and the Dee. Thoese close to Leasowe
Lighthouse imcluded trees thar may possibly have been
felled wath an axe (Morpon 1891, 237}, Further areas of
submerged forest were noted at the mouth of the river
Alr in Lancashire (Reade 1878), and close to Dirigg and
St Bees in Cumbria (Kendall 1881). They also ocour off
the coast berween Fleetwood and Blackpool, and at
Cardurnock Flats in the Solway (Boyd Diawkins 1884).

Recent survey has shed considerable light om the
intertidal zone in Merseyside, where human, animal,
and bird footprints, tentatively dated to the Meolithic or
Early Bronze Age period, have been identified an
Formby., The footprings comprise red deer, roc deer,
aurschs, crane, unshod horses, and one canine. To date,
104 human feotprint trails have been recorded, of which
75 were sufficiently well defined to enable approximate
stature and full gaii characteristics 1o be caleulated.
Children predominated, followed by adult women, and
then men whose trails are often associated with red deer
tracks. The occurrence of buichered animal bone in the
same siratigraphic homzons supports the suggestion that
they were engaged in hunting (Cowell ¢f @f Roberis
199%; (ronzalez et al in press). There also appear o have
been circular wooden builldings on the beach at Meols,
but therr date 1 uncertain (Cox 1894, 44,

Further o the north there s considerable evidence
for earlier prehistoric occupation on the coast. A whale
series of settlements, ranging in date from the ecarlier
Meolithic o the Bronze Age, have been discovered on
Walney Island {Cross 1950) and mose have been found
through cliff erosion at Drigg in Cumbria. Here the
main finds were hearths and worked flineg, but in one
case they included what may have been a wooden plat-
form (Cherry 1982). This produced radiocarbon dates
ini the later Meolithic. There is a concentration of stone
axes in the same area. The important Mesolithic sites on
this section of coastline were investigated by the
Eskmeals Project (Bonsall ef of 1989), It may be worth
examining the later occupation of this area in detal,

7.13.2 Roman

The most important find-site in the north-west is
Meols ar the end of the Wirral peninsula. The
carliest finds reported from this sive include late
third-century Carthaginian silver coins and a number
of British and Gaulish Iron Age coins, but the most
numerous are of Roman date (Harris and Thacker
1987, 104). These cluster im the intertidal zone 1o
the east of Dove Point, and include a number of
brooches which range in date from the mid first to
the carly third century AD. The date of the coins
extends from the mid first to the late fourth century,
In addition pins, beads, spindle whorls, rom tools,
and other implements have been reported. Mo pot-
tery of certain Roman date is idenufied. Medieval
finds are, perhaps, more numerous than Roman, but
with some artefact types such as fish heoks there are
no clear distinctions between Roman and medieval
cxamples. Much of this material was published by
Hume (1863}, who claims to have discovered evi-
dence of several successive land surfaces, the Roman
finds being principally associated with a submerged
forest (1863, 22). There are also reports of clay
floors and stone bases for posts, but these are undat-
ed {Thompson 1965, 99). The potential importance
of this settlement is indicated by the presence of a
Roman road whose course is known for most of the
length of the Wirral (Harris and Thacker 1987, 219]).
Further Roman finds including pottery of third- to
fourth-century date are reported from Hilbre Island
off the north-west tp of the Wirral {Thompson 1965,
10Z).

Although the legionary fortress of Chester was
clearly in part served by sea and the Diee, the remains
of wharves are now buried under reclaimed land, and
are relatively remote from the tidal river (Harns and
Thacker 1987, 178; Waddelove and Waddelove
1990, 261). The Mersey, too, may have provided
access to a port which served the works n:lcp::lt at
Wilderspool., Some twenty lead pigs of late first-
century date were found in the sixteenth century on
the foreshore at Runcorn (Petch 1987, 234; RIRB
2404, 33).

Maorth of the Mersev very few finds are reported
fromm the intertidal zone. The discovery of a Roman
pottery vessel from a sandbank north of Fleetwood
sugpgests that further investigation might be useful
there, for, like the Wireal, a Roman road points
towards the head of the Wyre peninsula. MNorth of
Morecambe Bay some Roman material has been
reported from Drigg near Ravenglass, perhaps from
the dunes (SMRE 044300, Ar Ravenglass itself, ero-
sion of the site prompted excavation in the 1970s
(Potter 1979). Elsewhere wp the Cumbrian coast
Bellhouse (1989) has predicted the location of towers
and milefortets in what s now a coastal or intertidal
location, but no evidence has ver been recovered to
confirm the existence of these postulated sites,



8 Managing England’s coastal heritage

by T Champion, A Firth, and D) O'Regan

8.1 Introduction

Wirtually all coastal activities are managed and regulated
to some extent by public authorities, through central
government, throwgh its agencies, or through local gow-
crmment (for a recent overview, sec Department of the
Ermvironment 1993). This management structure is very
complex and fragmented, amd cach orgamisation or
agency is responsible for its own specific sector or sectors
of interest, cither nationally or locally. Within this com-
plex structure, the weight attached to the archacological

value of the environment in the general issues of coastal
management has varted very greatly; fow agencies have
the archacological resource as their primary responsibil-
ity. The aims of this chapter are therefore to descnibe the
major threats to the archacology of the coastal zone, to
identfy the principal methoeds of conserving the coast, to
sef out the princpal mechamsms through which the
coastal zone 15 managed, and to entify those agencies
and procedures that are most significant for the protec-
tien of the archacological hertage (g 118),

Fig 118 Scarborongh, Nerth Yorks: the fmertf-centeery AL Rowan sigral stateen occufies a ipecracidar setring alose ro a
popilar seaside resory and has beanr severely damaged by erosumn; there are miany congiderarions froolved in imanaging such
a gihe, oncluding coasral deferice, tramsport, towerisn, agricelinre, publc and prroare property peferests and ecology, as well as
the archaeologreal value af the momuoment (copyright English Hertage Skyscan)
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The first part of the chapter discusses in detail the
nature of the activities and processes thar occur on the
coast and the mechanisms through which they have an
impact on the archaesological resource. These descrip-
tions should be understood as a  preliminary
statement. There has been little rescarch on the phys-
wal and chemical mechanisms through which the
human and natural processes discussed here lead o
the alteration of archacological sites and a consequent
loss of information, in contrast to such terrestrial stud-
ies as the destruction of sites i the plough zone
[(Haselgrove ef af 1985; Schofield 1991), MNor has there
been much research into detaled management strate-
gies for the preservation of coastal sites, unlike those
in wetlands (Coles 1995), It has also proved almost
impossible to collect meaningful quantitative data for
the impact of human activities or natural processes on
the archacology of the coastal zone, and much of the
discussion has therefore necessarily been couched in
qualitative rerms.

Coastal management, and in particular the man-
agement of coastal archaeology; can be approached in
twes ways: first, according to the activities which may
have an impact on the coast and itz archaeology, and
which require management; and second, according to
the instiputions (including laws, procedures, and
organisations) through which such management takes
place. The growth of coastal management has vo some
cxtent been a response o previows activiry, bur is alao
shaped by existing institutions, some of which may
have arisen to deal with other acuvitics. For the pur-
poses of this chapter we have reviewed approaches to
the conservation of the coast, and thenm adopred a
framework based on management ‘regimes’ which
draws together the activities and the institurions. The
framework secks to reflect actual pracrice as closely as
possible, complete with guirks and irrarionalities.
Some institutions and activities fit uneasily within the
regimes proposed, but in general the regimes pre-
sented are 3 useful way into a complex situation.

As will be shown in detail below, many of the activ-
ities that pose a threat ©o the archasology of the coastal
zone are already regulated by a variety of systems for
permissions and licences, some of which require
detailed archacological assessment in advance, In
some cases the regulatory mechanisms are those
familiar 1o archacologists in the management of the
terrestrial resource, extended o their outermost sea-
ward limits; in other cases they are procedures specific
to the coastal or offshore zones, The weight attached
o the archacological evidence, and the methods for
asseising i, vary considerably,

Coastal activities and processes vary greatly from
one region to another, and the discussion of the
regimes will be followed by a description of four
regional case studies 1o illustrate the range of manage-
ment problems and solutions in more detail,

Thas chapter is concerned only with the situation in

England, but many of the problems dentified are
shared with other parts of the United Kingdom and
other countries in north-western Europe, which have
a broadly similar archaeological record and are
exposed to a broadly similar set of human and natural
ImpIcts,

8.2 Activities, impacts, and effects

The coastal rone 15 the location for a wide range of
human activities and natural processes. These can
aften be very intensive, and have major Consequences
for the archacological resource. Human activities can
alse mteract with natural processes in a very complex
manner, compounding their effects. One major differ-
ence between the assessment of such effects in the
coastal zone and in terrestrial archacology is the scale
of time, and even more of space, over which they
operate; whereas most activities en dry land have a
comparatively immediate and localised effect, in the
coastal zone the results can be long-delaved and in
comparatively distant lecations,

In order 1o discuss the significance of human activ-
ities and natural processes on the archacological
resource of the constal zone, the following concepis
can be used:

= tmrparct 18 defined as the mechanism by which an
activity or process produces a measurable change in
a characteristic or property of an archacological site
OF 1% ERVIPORTCTL

# gffect is defimed as the change in a characteristic or
property of an archaeological site or its environ-
ment brought abour by the impact of an activity or
process. In is important to distinguish the physical
propertics of impacts on archasological sives from
effects on the archasological values embodied in
those sites (Wildesen 1982). An effect is a matter of
professional archaeological judgement about a mea-
surable change in a characteristic or property of an
archasological site, as it relaves wo the archacologi-
cal values of that site. Thus the concept of an effect
implies a threshold beyond which an activity may
be said to have produced a significant alteration of
the archaeological marerial,

8.2.1 Describing impacts and effects

An impact may be direct if it is caused by an acuivity
which is immediately related o its effect in time and
space, or indirect if the effect 15 separated from the ni-
tial agent in ime or space. For example, construction
of a sea-wall may have the direct impact of excavating
archaeclogical material, while the result of the con-
struction of the wall on wave enengy mayv have an
incirect impact by promoting eroston of the sea-bed in
the adjacent area.
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An impact may be regarded as either adverse or
not adverse. An adverse impact & one that has a
detrimental effect on the integrity of the site, for
example by eroding site components. Some impacts
will not have an adverse effect om archacological
material and may thus be neutral, and others may
even be beneficial to a site. For example, deposition
of material on top of a site may compact it, but may
also protect it from erosion or weathering.

Impacts may be immediate, or delayed in time, or
remote in location. Immediate impacts produce an
effect on the archacological resource in some direct
and immediate way, such as the loss of an archaeo-
logical site through excavation for construction.
Other processes or activities may  be  equally
significant for archacology even if they produce no
immediate physical impact; the effects may be felt at
some geographically distant lecation, for instance
when construction of sea defences alters patterns of
eroston and sediment deposition along an entire
stretch of coast, or the impact may be delayed in time,
for example when the cumulative effects of changes in
tidal curremts as a result of construction activity bring
about significant ¢rosion only after a considerable
lapse of ume,

Impacts and their effects may also be instanta-
neous or long-term, Many natural processes such as
erosion and deposition are continuous, and their
impact on archacology needs to be assessed on an
appropriately long-verm basis; the effects may be
broadly uniform, for example in the superimposition
of new deposits on an accreting ©oast, of may be
highly variable, for instance where coastal erosion is
characterised by intermirent episodes of cliff fall.
Many human activities, on the other hand, will resul
in brief episodes of archacological impact, such as the
loss of sites theough construction, but others, such as
maritime ransport of some forms of coasal
fecreation, are more of less conmtinuwous and will have
long-term  effects, especially where they serve o
accelerate or intensify natural processes.

The fact that some of these archacological impacts
may not be immediate and instantaneous, but may be
delayed, remote or long=term, makes prediction of
their precise nature very difficult. This is in contrast
vo the position on dry land, where more of the threans
derive from human activities whose impacts tend 1o
be imrmediate and instantaneous. The more complex
situation of coastal archaeology, and the greater diffi-
cultiecs of predicting the nature of archaeological
impacts, need 1o be explicitly recognised.

8.2.2 The nature of impacts and effects

Although there are many different activities and
processes that affect coastal archaeology, it is possible
po group their impacts and effects under a number of
general headings:

= rameval, where part or all of a site is physically
removed, for example by erosion, dredging or exca-
vation for construction. The effect on the archaeo-
logical evidence is irretrievable destruction of the
site, or that part of it affected, and loss of the infor-
mation contained in it some elements, such as
stone tools, may physically survive, but they will be
separated from the matrix of the site, and may be
damaged, or redeposited in another location.

» disturbance, where the physical seructure of all or
part of a site and s contents is altered, without any
part of it being actually removed, for example by
such activities as trawling, oyster dredging or
pipelaying. The archacological value of the site as a
source of information will be seriously reduced
through the disturbance of its spratigraphy, damage
1o structures, damage w and relocarion of arvefacts,
disruprion of internal associations, and exposure of
new material to weathering or erosion.

= mtrngion, in which a portion of the site is affected by
the presence of extraneous manter, for example by
piling or root growth, but none of it is acoeally
removed, The effects on the archacology may
include distortion or disruprion of the stratigraphy,
damage 1o artefacts, or alteration of the environ-
mental conditions for preservation.

= expaduere, in which the protective layers ar the top of,
or above, a site are removed, exposing archaeologi-
cal material to a new physical environment, for
example through the erosion of superficial deposits
mantling the archacological remains. The effects,
apart from the possible removal and loss of wpper
layers of the site which cause the exposure, include
the increased risk of further loss through erosion
and weathering or human activities such as vandal-
ism, and of accelerated decay of organic material
through alveration of the previous anaerobic condi-
tons of survival,

* burial, the opposite of exposure, in which, wo, a
new environment 15 created for the archacological
evidence, for example through changes in the pat-
ern of sediment deposition or the dumping of
dredging spoil. The deposition of new covering lay-
ers may be beneficial in providing protection from
destructive forces, but may also have negative
effects. Archaeological sites and the objects they
contain may suffer compaction or distorion
through the mechanical effects of the superimposi-
tion of new lavers, or the physical changes may pro-
duce environmental changes, such as desiccation; in
the long term, such depositions may have other
effects, such as changes in fauna and flora, or new
opportunitics for potentially destructive human
pctivities, Access to the site will also be impeded.
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* alterarions to the chemical and biological conditions
of a site, which may involve no physical changes, for
example through pollutton or |..'|'|:|I.'I.|{I.!h 1o the water
table, The consequences of such changes are Lintle
understood, but they may affect the conditions for
long-term prescrvation; for example, survival of
organic remains may be threatened by desiceation
of the influx of new species of insect.

L

clange of serring, where there are alterations to the
arca surrounding a site, whether the site itself is
affected or not. The archacological consequences
are not so much to the value of the site iself, but
to the potential for its exploitation, whether by the
public or by archacologists. Encroachment of
unsuitable development on a monument's selting,
thus reducing the possibilities for its appropriate
appreciation, is a problem familiar in dry land
archaeology. In addition, changes in the coastal
Zone may reduce access to sites by leaving them
surrounded by marsh or isolated on offshore
islands, or in more extreme cases totally inundaved
by rising sea-levels,

8.2.3 Sources of impact

There are many sources of mpact on iI.I'lL']:I:IEthvi:lH:IL'iI.l
material at the coast. These include narural
processes, human activities, and combinations of the
two. Marural processes such as erosion and accretion,
in combination with the rise and fall of land and sea-
level, are responsible for the current shape and
nature of the coast and centinue to alter its form.
Matural processes also include biolegical and chemi-
cal processes; flora and fauna contribute to the
changing mature of the coast through root growth and
burrowing, and chemical reactions influence and
alter the physical make-up of the land and the sea
bed. Human activitics such as construction, fishing,
and dredging are undertaken both on land and at sea
and may have an impact on archacological material.
Matural processes and human activitics may interact
o creare sources of impact. On the one hand, natural
processes may be moederated by human activities; for
example, construction of coastal defences may
decrease erosion (Fig 119). On the other hand,
human activities may accelerate natural processes;
for example, quarrying of beach material may

Fig 119 Timemouwth Priory, e and Wear: coastal crosion hras necessitated the construciion of massioe degfences fo protect

tie somenrneRt
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promote coastal erosion, The effects of such interac-
tons may be complex: coastal defence structures
which significamily reduce erosion in one section of
coast may also reduce water supply to the area behind
the defences, thus altering a physical environment
suitable for the survival of organic archacological
material, or may induce erosion on other stretches of
coast because of reduced sediment supplics for main-
taining beaches,

Watural processes are active all along the coast,
forming a complex interactive system involving land
and water; waves, currents, and wind are continually
altening the form of the coast. Some arcas of coast are
eroding, and such erosion supphes sediments to
accreting areas of coast. Other sections of coast are
relatively mewtral, experiencing very little change
through eroston or accretion. Sea-level nse and the
relative movement of land have contributed to past
changes in coastal form and continue 1o influence the
physical form of the coast, Longer-term predictions
for the effect of changing sea-level on coastal
processes and the consegquent impacts on archasology
have been discussed in detail in Chapter 2.

Human activities alse play a significant role in cre-
ating landforms and medifving the operation of geo-
morphological processes. There are very few spheres
of human actvity which do not, even indirectly, have
an impact on the natural environment, and this is par-
ticularly true of the coastal zone (Goudie 1993), The
most important types of human actuvity and the
mechanisms for managing them are described in
detail below (8.4), but the impacts and effects of some
of the more common activities are shown in Table 5.

8.3 Managing coastal

conservation

Institutionalised approaches to conservation im
England have been dominated by a concentration on
the subject of the conservation, so that the laws and
organisations used in the conservation of archacology

differ from those for the management of the country-
side, ceology, and the built heritage. Although this

permirs specialisation and application of management
mechanisms to precise needs, conservation by subject
tends to be divisive. Institutional means have been
developed o overcome such divisions, bur their
cffectiveness may be limited. It is now increasingly
recognised that specific conservation aims are most
likely to be achieved by comprehensive and integrated
management of all activity within a relevant zone.
Conservation efforms directed 1o rural arcas, such as
the Countryside Stewardship initiative and the
Environmentally Sensitive Arcas scheme, are in fact
forms of such conservation by zone, The recognition
of the advantages of such a zonal approach, parricu-
larly for the coast; has led o the emergence of the
concept of Coastal Zone Management (CZM).

A special feature of the coast is the fact thar very
considerable areas of land and lengths of coast are
owned or managed by several large organisations,
such as the Ministry of Defence, the Mational Trust,
the Environment Agency and recently privatised wnl-
ities such as the water and electricity companies,
Whether in pursuit of a statutory obligation or not,
these bodies tend to adopt a uniform and integrated
policy of conservation of all subjects together, In 50
far as they impinge upon their own properties and
functions. The growth of an approach to the conser-
vation of the coast based on zone, or the policies of
large orgamisations, offers an opportumity for the
effective integration of provision for conservation of
the cultural heritage into a wider framework.

8.3.1 Archacology

Archacological policy is the responsibility of the
Heritage Davision of the Departmemt of NMational
Heritage (DNH). The Planning Inspectorate of the
Department of the Envirenment (DOE) also has an
interest, and the Department of Transport is respon-
sible through the Receiver of Wreck within the
Coastguard Agency for reporting and disposing of
historic wreck.

The legal basis for site protection 15 contained in
the Ancient Monuments and Archacological Arcas
Act 1979, which provides for the protection of
ancient monuments through the process of designa-
tion known as scheduling, The schedule curremtly
includes many coastal sites, some of which are in the
intertidal zone, Sectien 33 of the Act contains special
provision for designation of monuments in territorial
waters, though this has not yet been used. Section
61{7ie) of the Act provides for vessels to be
scheduled, and could be used to protect underwater
shipwrecks.

The Prowection of Wrecks Act 1973 provides for
the designation of restricted areas which are thought
to contain the wrecks of vessels of archacological, his-
torical or artistic importance, A small number of
areas have been designated; most are the sites of ship-
wrecks of post-medieval date, and the majority are on
the south and south-west coasts of England.

Extensive use is made of planning mechanisms,
noably stamuory plans and development control, o
protect sives and wider areas. Guidance on such mart-
ters is set out i PG 16, Archacology and planming
(DDE 1920b), which states that archacology 15 a
material consideration, and that where remains of
national importance exist, there is a presumption in
favour of their preservation, PG 15, Planning and
the kistoric environment, also provides guidance on the
protection of the historic landscape, and deals briefly
with the question of sustainability (DOE 1994¢).
PPG 20 on coastal planning makes specific reference
to the hastoric landscapes associated with the coast,
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Table 5 Mechanisms of human-induced crosion in coastal zones (after Goudie 1993)

HUMAN-INDUCED EROSION
ZONES

EFFECTS

Removal of beach aggregates

Loss of sand from frontal dunes and beach ridges

Construction of groynes, breakwaters,
jetties and other structures

Downdrift erosion

Construction of offshore breakwaters

Reduction of linmoral drift

Construction of sea-walls, revetments

Wave reflection and accelerated sediment movement

Dieforestaton

Removal of sand by wind: sand drifi

Fires Migrating dunes and sand drift after destruction of vegetation

Grazing sheep and cattle

Imitiation of blow-outs and transgressive dunes; sand dnft

Off-road recreation vehicles

Triggering mechanism for sand drift avendant upon removal of
vegetation cover

Eeclamanion schemes

Changes in coastal configuration and interrupion of narural
processes, often causing new patterns of sediment transport

Recreation

Accelerated deterioration, and destruction, of vegetation on dunal
areas, promoting erosion by wind and wave action

and notes that the coastal zone has a rich culural
heritage (DOE 1992ar paragraph 2.8). Though the
jurisdiction of planning authorities extends only to
the shoreline, it s recognised that onshore develop-
ments may have effects beyond thar limit, and that
these should be taken imto account (se¢ paragraph
8.4.3, below]).

Archaeological policies are implemented by
English Hentage, in exercise of its functions and
duties under the MNational Herntage Act 1983, which
limits s authority to England; that is, to the area
above MILW (Mean Low-Water). New legislation
would be needed to extend English Heritage's juris-
diction into territorial waters, for instance to deal
with any Scheduled Monuments which might be
designated there, with protected wrecks, or with
underwater archaeology more generally,
Responsibility for protected wrecks s exercised
directly by the Department of National Heritage.

The Royal Commission on the Historical
Monuments of England is the lead agency for the
recording of sites. Its Royal Warrant, reissued in
1992, affirms its responsibility for monuments and
constructions in or under the sea<bed in UK territo-
rial waters. As well as compilation of the National
Monuments Record (NMR), these responsibilities
include identificarion, survey, and interpretation, and
the Commission has established a Maritime Team
within the MNMR to carry them out.

Local authorities play a significant part through
their role as planning authonities; they prepare devel-
opment plans and implement development control
procedures. They may also prepare strategies specifi-

cally aimed at the management of archacology (eg
Morthumberland County Council 1994). For the
most part they are responsible for the maintenance of
local Sites and Monuwments Records, though the
exrent o which coastal and offshore sites have been
incorporated varies greatly.

The Joint MNauwrtical Archaecology Policy
Committes {a non-stalutory committes representing
a wide range of interests and acting as a pressure
group) has also produced a Code of practice for sea-bed

develmpers,

8.3.2 Countryside

Countryside conservation is the responsibility of the
Countryside and  Wildhife Division of the
Department of the Environment, and the
Countryside Commassion 15 the lead agency. The
statutory framework 15 set out in the Natonal Parks
and Access 1o the Countryside Ace 1949, the
Countryside Act 1968, and the Envieonment Act
1995, The Exmoor, Morth York Moors, and Lake
Diiserict Mational Parks include strerches of coast, as
does the New Forest. OF the designated Areas of
Crutstanding MNataral Beauty (AOQNBs), a wotal of 17
include stretches of the coast; these coincide in some
cases with Heritage Coasis (see below)., Detailed
policies with respect to the coast are contained in
Mational Park and AONB management plans, and
the Countryside Commission provides central guid-
ance (Countryside Commission 1992a; 1992h),
Conservation of coastal countryside often features in
Iocal auwthority statutory and management plans;
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PPG 20 includes guidance on policies vo conserve the
beauty and amenity of the coast (DOE 1992a).
Although it is unlikely that such policies will generate
major conflicts with archacological interests, com-=
plete concurrencs cannot be assumed.

Designation as a Hermtage Coast s specifically
aimed at the protection of the coast zone, It 15 a non-
statutory designation, but its obpctives have been
endorsed by the Government. Heritage Coasts are
defined by local authorities in consultation with the
Countryside Commission. The designation now
applies o 30 areas in England, comprising 1027km
of the coast, more than one third of the tonal
(Hermtage Coast Forum 1993a). Although non-
statutery, most of the designared arcas fall within
areas subject o statutory protecrion: 2 fall wholly or
partly within National Packs, 24 wholly or partly
within AONEs, and only 4 are outside such areas. In
addition, many Heritage Coasts are also in part pro-
pected as S550s or Matlonal Mature Reserves.

The policy objectives of the designation recognise
the need wo conserve, protect, and enhance the namural
beautry of the coasts, including their heritage features
of architectural, historical, and archaeological inter-
esl. These objectives, which are o be achieved by
strict enforcement of the planning process, have been
endorsed by the Secretary of State for the
Environment, and are included in PPG 20 (DOE
19924 paragraphs 1.16-17 and 4.15). It is proposed
that management plans should be adopred for all
Heritage Coasts by the vear 2000, Designation is fre-
quently the occasion for cooperative activity between
many public and voluntary bodies; communication
berween the many bodies concerned was encouraged
by the Heritage Coast Forum, succeeded in 1995 by
the Coastal Heritage MNetwork (CoastiNET).

8.3.3 Ecology

The Countryside and Wildlife Division of the
Department of the Environment is also responsible
for ccological conservation. English Mature is the
lead agency, with a Maritime Team comprising the
Marine Task Force, the Estuaries Initiative, and the
Coastal Initiative (English Nature 19%4), In addition,
the Joimt Mamure Conservation Committee (JMNOC)H
plays a significant role in promoting and disseminar-
ing basic rescarch and dealing with matters that have
a United Kingdom or international dimension.
JWNCC includes a Coastal Conservation Branch, a
Marine Conservation Branch, and the Marine
Nature Conservation Review (Joimt  Nawre
Conservation Council Review Group 1993). The
Royal Society for the Protection of Birds (RSPB) and
the Royal Sociery for Matmre Conservation (RSMNC) -
the Wildlife Trusts — are significant non-governmen-
tal organisations responsible for the management of
nature reserves, RSPE and the Marine Conservation

Sociery (MOCS) played a major role in stimulating
recent interest in coastal and manne management
(Gubbay 1990; RSPB 1990; 1993a). In additton to
private and local nature reserves there 15 an extensive
range of ecology designations, including National
Mature Reserves (WMRs), voluntary and stamutory
Marine Mature Reserves (WVMNRa/MMNRs), Sites of
Special Scientific Inverest (8551s), Special Areas of
Conservation (SACs, under the Habitars and Species
Drirective), Special Protection Areas (SPAs, under the
Birds Direcrive}, and Ramsar sives provected, espe-
cially as warerfowl habitars, under the internatonal
Convention on  Wetlands of Internatiomal
Importance. This was signed ar Ramsar and is known
as the FRamsar Comvention; sites are called Eamsar
sites. English Mamure has published a strategy that
links these designations through a three-tier approach
covering a) the wider sea; b) sensitive marine arcas;
and ¢} arcas of special ingerest (English MNarore
1993h). As with countryside conservation, complene
concurrence berween ecological and archaeological
interests should not be assumed.

8.3.4 Proprietary interests

Land above mean high-water is presumed to belong
to the owner of the adjoining land, but any encroach-
ment on Crown foreshore is held to be a public nui-
sance, as it may interfere with the right of navigation
(Howarth 1992: 43). The character of land owner-
ship above the high-water mark is the same as for
non-coastal land. The land covered by the flow and
re-flow of the sea, including the foreshore and the
beds of mavigable rivers, tidal estuaries, and other
‘arms of the sea’ is, unless proven otherwise, owned
by the Crown. Exceptions occur where the Crown
has sold or granted ownership to another person, or
where some other stronger title can be demonstrated.
Owmnership of land below mean low-water (ie the sea-
bed) out to the limits of the territorial sea is pre=
sumed to lie in the Crown, though it appears that the
legal basis of Crown ownership of the sea bed s
weaker than with respect o the foreshore (Gnbson
1977; 1980; 1993; Howarth 1992; Pickering 1993).
The Continental Shelf Act 1964 vested in the Crown
any rights exercised by the United Kingdom with
respect o the sea bed, subsoil, and their namural
resources owtside territorial warers. These limited
rights do not amount to ownership of the sea bed of
the continental shelf, nor of archacological material
that may be found there, and they arc subject o
international law,

Responsibility for managing Crown foreshore was
transferred to the Crown Estate by the Coast
Protection Act 194%. Approximately half of the fore-
shore wests in the Crown and s managed by the
Crown Estate. The overall holding was diminished by
historical grants of foreshore by the sovereign, and by
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the sale of foreshore by the Crown Estate and its pre-
decessors. Crown ownership of the foreshore and
sea-bed is occasionally challenged in relation to spe-
cific arcas and historic rights, The presumptive
nature of the Crown's claim is such that the onus is
on the claimant 1o produce evidence that will over-
turn the Crown's rights. The Duchies of Cornwall
and Lancaster hold foreshore on the basis of a simi-
lar presumption. The Duchy of Lancasper’s owner-
ship of foreshore extends berween mean high- and
mean low-water marks intermittently along the coasr.
The Duchy of Cornwall has a presumprive right vo all
foreshore around Cornwall, plus interests in Devon
and Scilly, bur some areas were sold piecemeal in the
last century.

Other significany coastal landowners with inter-
ests in foreshore include the Ministey of Defence, the
Church of England, a number of private estates, and
the Maronal Trust. The National Trust is a particu-
larly important coastal landowner as a result of
Enterprise Nepiune, a special campaign introduced
25 wears ago that has led vo the acquisition of over
850km of coastline in England, Wales, and Northern
Ireland, including a great deal of coast with high her-
itage value (MNational Trust 1993,

Both the Crown Estate and the Duchy of
Cornwall use leases and licences 1o generate income
from their coastal interests, rather than selling fore-
shore or sea-bed outright. Leases are drawn up for
regulatory purposes (local and port awthorities), for
conservarion (Mational Trust, RSPB, English
Mature), amenity (local authorities, private compa-
mies), and mooring (fairway committees). There are
about 2000 foreshore leases affecting Crown Estate
sea-bed and approximately 100 leases covering fore-
shore owned by the Duchy of Cornwall. Leases are
tailored to specific circumstances, though they usu-
ally include common clauses, for example covering
envirenmental matters, nuisance, trespass, and con-
sent for works. Licences are issued for aggregate
extraction, bridges, cables, pipelines, and shellfish.

%.3.5 Local authorities

It is important o recoghise that the interest of local
authoritics in coastal management is aot limited w
the planning process. Their extensive infercsis are
increasingly being set out in coastal plans and strate-
gies  (eg  Hampshire County Council 1991;
Morthumberland County Council 1994), Local
authorities also host and support many of the forums
invelved in coastal management; and are ultimanely
responsible for implementing policies formulated by
other organisations, Local authorities are empowered
te introduce by-laws relating to public health and
cecreation. The Government is committed o a
review of by-law-making powers 1o assess their ade-
gquacy for existng needs, especally in relation o

environmental protection (DOEMelsh  Office
1993a).

The Association of County Councils (ACC), the
Association of District Councils (ADC), and the
Association of Metropolitan Authorities (AMA) set
up the National Coast and Estuarics Advisory Group
(MCEMAG) to advise central and local government on
coastal policies and stravegics, to develop partmer-
ships between various sectors, to gather information
and to promote best practice (MCEAG 1993; King
and Bridge 1994). Local authority associations such
as ACC, ADC, AMA and the Association of County
Planning Officers also have members who adwvise on
coastal matvers through their commities structures,
and the Association of Chief Technical Officers has a
specific coastal management committee.

Local authority jurisdiction extends, at a mini-
mum, o the mean low-water mark. However, the
boundary should not be confused with the baselines
from which the territorial sea 15 measured as their
statutory foundations are entirely separate. Local
authority jurisdiction often extends across areas of
coastal water and the Local Government
Commission can recommend further boundary
changes below the high-water mark.

8.3.6 Coastal zone management

The concept of Coastal Zone Management (CEM)
has emerged im response to the very fragmented
nature of management structures, documented in
more detail below, and to the growing perception of
the need for a more imtegrated approach. It repre-
sents an “ideal type’, a model to be aspired to and a
target against which achievement can be measured,
rather than a formally organised or statutorily
required procedure. Many coastal initiatives have
arisen recently in attempts to introduce a greater
degree of coordination into the varied approaches to
specific threats and the procedures of established
orgamisations, ‘CAM 15 now a very rapidly growing
area of activity; in as much as it attempts 1o systemis
tise a broad range of interests, CEM may serve as a
focus through which archacological interests can be
given greater prominence and coordinaved with a
wide range of other policies and activities.

The recent upsurge of interest in CZM is conve-
niemtly dated to the deliberations of the House of
Commons Environment Committee in 1992 (Houss
of Commons Environment Committee 1992a;
1992k; also 1994). However, the sources of the
upsurge really lie in several different quarters, includ-
ing pressure from interest groups such as the RSPB
and the Marine Conservation Society, initiatives by a
number of local authorities, and reinvigoration of the
Heritage Coast programme (see Firth 1995). The
Government has responded on several occasions with
a number of mitatves (DOE 190926;  1994b;
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DOENelsh Office 1993a; 1993b), which have
amounted to rather less than the House of Commons
Environment Commimes demanded. The changes
that have occurred are nonetheless significant. The
near-exponential growth in coastal initiatives from a
wide range of authorities and forums may be an unin-
tended consequence of the Government's refusal to
be drawn into the development of a comprehensive
sITalcgy.

The Countryside Division of the Department of
the Environment is responsible for coastal policy gen-
crally and for responding to the House of Commons
Environment Committee report. DOE also provides
the secretariat to the Government’s internal Inter-
Deparvmental Group and to the Coastal Forum,
which is intended ro facilitare exchanges berween
ceniteal and local government and conservation, com-
mercial, and recreational bodies (DOE 1995).

Key elements of CEZM have been wo provide the
ofganisation and opportunity for the varied inteeests
Lo fect, o promote the dissemination of information
and guidance, and o produce integraved plans. The
preparation of plans  has  included (Coastal
Management Plans, Shoreline Management Plans,
Heritage Coast Management Plans, Carchment
Management Plans and Esmuary Management Plans.
The Mational Coasts and Esmaries Advisory Group
has put together an overview of plans and initatives
(King and Bridge 1994), and there is an expanding
literature of guidance and comment (Countryside
Commission  1992a;  1992k; DOE 199243
DOEMNelsh Office 1993b: Earll 1004; English
Mature 19933; NRA 1993a). There 15 an exXtensive
range of forums from local pressure groups through
committees invalved in plan preparmation to regional,
national, European, and international groups, many
of which produce documentation and sponsor
conferences. Preparation of information products,
directories, databases, and GIS s a further charac-
teristic of CZM,

8.3.7 Information technology

The special namare of coastal management, particu-
larly the need o integrate large quantitics of spanal
and numerical information as a basis for decision-
making, would seem to be an ideal opportunity for
the application of information technology (I'T). A
survey of the current wse of such technology ameng
organisations with an interest in coastal management
produced a very disappointing response rate. The ini-
tial impression of a comparatively low level of IT
explodtation may, therefore, be in need of upward
revision. It should also be remembered that this a
very fast-developing field, in terms both of technol-
ogy and number of participants, and there is little
doubt that the position will change greatly in the near
future,

Use of I'T has concentrated on electronic databases
and geographical information systems ((GI5). Fewer
than 25% of organisarions responding used either vech-
nology, and fewer than half of those using databases
also used GIS, The MNational Monuments Record and
local Sites and Monuments Records are maintained on
databases; some local auwthority SMBs make use of
GI5, and requirements for GIS implementation at a
national level are being reviewed. GIS 15 more hikely to
be used by large national organsations such as the
British (eological Survey, English MNature, the
Environment Agency or the RSP, In such cases, how-
ever, the archacological information recorded s
unlikely to extend beyond 5Scheduled Ancient
Monuwments.

Some information prodects are available. The
United Kingdom Digital Marine Atlas (UEDMAL),
produced by the British Oceanographic Data Centre,
represents 4 concentrated source of information on the
marine and coastal environment of the Brinsh Isles.
The Morth Sea Map Database (TheMAP) incorpo-
rates a range of information on the North Sea, from
pipelines and cables wo water quality monitoring sites.
Both of these include information on the location of
protected wreck sites. In general, howewer, although
information about the land and the sea has been gath-
ered, mapped, and disseminated, the line of the coast
itself has been largely ignored (Bartlett 1994).

8.3.8 Delimitation and mapping

The baseline from which the terrivorial sea is measured
is generally the low-warter mark, bur in many places it
extends across bays, estuaries, and harbour works, The
position of the baseling 15 calculated by the Mindstry of
Defence and updated repeatedly 1o account for
changes in coastal morphology. The baseline s used
for a number of seaward measurements, including
3nm (mautical miles) and 6nm limis as well as the
1 2rm limit of the territorial sea. The limits of the con-
tinental shelf, on the other hand, are set out as a series
of lnes berween points, The relevance of these bound-
arics oo archaecologists is discussed further in the con-
clusions to this chapter.

There are difficulties in establishing an adequate
map base for the intertidal zone. The paper products
of the Ordnance Survey and the Hydrographic Office
represent the coast in different ways, and present prob-
lems of reconciliation, These problems seem likely 1o
affect archacological survey and recording. & pilo
scheme has been undertaken for coastal zone maps
that draw upon 085 maps {above low-water mark) and
Admiralty Charts (below high-water mark). The
British Geological Survey (BGS) is involved in survey-
ing, eollating, and mapping earth science information
through its Coastal Geology Group, Engincering
Creology and Ceophysics Group, and the Marine
Creology and Operations Group.
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5.4 Management regimes

8.4.1 Access, recreation, and tourism

Recreation at the coast is an increasingly important amd
varied element of leisure sctivity, whether for tourists or
for local residents. Tourism is one of Englands most
important mndostries, In Britain as a whole it s worth
L£30 billion per annum and employs 1.5 million people,
providing jobs for 6% of the labour force. It accounts for
3.4% of the GDP and 5.3% of total consumer spending,
with day visitors spending £9 bilion (British Tourist
Authority 1992). In England in 1993 domestic trips by
UK wurists numbered 73 million, and 46% of these
were o seaside destinations (English Tourist Board
1954),

With the nise in available leisure ume and the active
promotion of the tourst idustry m recent years, pres=
sure for access to the coast has grown, and much public
policy & directed towards the provision of increased
access. There is a public right 1o cross the foreshore 1o
navigate or fish in tidal waters, but although bathing and
recreation may be wlerated by landowners, there is no
public right to do so (Pickering 1993).

The coast is attractive for quiet recreation and for
more energetic purswits; Table & gives figures for active
participation in some common forms of coastal recre-
ation,

There is no coordinated policy for the public
presentation and merpretation of the coastal zone, but
a number of conservation bodies with coastal intereses
provide information, imterpretive facilicies, and educa-
pon services thar develop links with schools and the
wider community. In addition, some of the privansed
utilities, such as the water companies, have education
programmes. There are several museums with explicitly
rnaritime themes, and more with maritime-related col-
lections. The Morth of England Museurmns Service has
prepared a report on the care and development of s
maritime collections (Gale 1992),

Threats

The growth of the keisure mdustry requires development
to provide appropriate facilities for access, accommeaoda-
tion and recreation. The effects of tourism on the
archacological remains derive partly feom such develop-
ment, and partly from the activities of tourists (Fig 120).
Construction and maintenance of aceess routes such as
roads and foorpaths, of car parks and hotels, and of spe-
ctalised shore-based faciliies may have a damaging
impact on archasological remains, resulting in the phys-
ical removal or disturbance of sites,

Leisure activities themselves have vanied impacts on
archaeology. Land-based activities such as walking, rid-
ing, cycling, biking or off-road vehicles will all create
increased erosion, threatening archacological remains
through exposure, disturbance or removal, Attempts to
manage them through the provision of defined areas

such as marked footpaths may have a mitigating effect,
but the attraction of many of these actvities i the free
use of open country. Many of the most anractive loca-
tons are alvo the most vulnerable, such as sand dunes,
and these are also hkely to be archaeologically impor-
tant.

At the other extreme, some activities will have little
or no impact. Swimming, surfing or windsurfing will
have little effect bevond human pressure on the
foreshore, Jet-skiing and the wse of powerboats, by
themselves or for water-skiing, will generate wash which
may be dissipated in open water, but could cause ero-
sion in more confined locanons, Diving of itself may be
archasologically harmiless, but provides the opportunity
for interference with archacologically important
remains, & general consequence of access o the coast is
the increased risk of vandalism: this would include
purposeful damage o a site wath the aim of collecting
artefacts, malicious or thoughtless defacing of sites, and
indiscriminate indulgence in damaging activities (Lyneis
et al 19807).

Regime

Statutory rules governing rights of way, footpaths, bri-
dleways and byways are found principally in the
Highways Act 1980 and the Wildlife and Countryside
Act 1981, Important provisions on long-distance routes
(norably MNational Trails, many of which have substan-
tial eoastal stretches) and access to open country (which
includes the foreshore) are ser out in the MNational Parks
and Access o the Counvryside Aot 1949 and the
Countryside Aot 1968, A number of other starunes
include procedures and duties v encourage access, as
do schemes such s Environmentally Sensitive Arcas
and Coumtryside Stewardship, The Environment
Agency and various privarised udlites have saturory
duties 1o promote access 1o, and use of, the coast,

The Countryside Division of the Deparmment of the
Emvironment is responsible for policy on public access,
and the Countryside Commuission is the lead agency.
Many coastal access ininatives are implemented by local
and Mational Park authonities through their own policies

Table & Regular participant numbers in sports
activities in Great Britain (Heritage Coast

Farunm/Sports Council 1993)

Windsurfing 00,000
Yachting 400,000
Sub-aqua diving G070, 000
Surfing 10,000
Hang-gliding G000

Jet skiing SO0
Land yachting 2500
Microlight flying 2200
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or lhnﬂ.l.gii Arrangemmenis for H-L'n.lu[.'.-\: Coasts. Details
can be drawn from stamery plans, coastal strategies,
and management plans, as well as central guidance pro-
vided by the Countryside Commission (1989; 1990;
1992¢; 1993 t'.nu.nl:rg.-xuie L.ommuasaon' Lepartmient af
the Environment 1992}, The Namonal Trust also has a
natable role in the provision of faclites for informal
recTenon.

Tourism 15 the responsibility of the Tourism Division
of the Department of MNational Hentage, The English
Tourist Board (ETB) s concerned wath developing
English wourism, and provides support services for the
11 Regional Tounst Boards. ETE has sponsored some

coqgtal propects, n|.1l.a|.-.-|}' the F.np.lixh Seaside :.-:JI'I'IFI]LJ.;_TI,
and it has supported seaside resoris throwgh Local
Authoriry Initiarive programmes (English Towrist Board
19943, A number of the Regional Tourist Boards have
publishied strategies, m conswliabon wath pubhc and pri=
vate sector pariners, that contain policies relevant o the
coast which have mphcations for development, and for
education and access relating 1o coastal heritage,

The Brnsh Aswociaton of Tounsm Officers has a
membership of Local Authority Tourism Officers, and
armns to encourage the development of tourist facilities in
the UK. The membership of the Britsh Resors

Ansocition includes local authorites and a number of

Frg 1200 Dymichurch, Keni: developaent relared o seaside recreation and tourizm has encroached on the sernng of a
Martelly towver comstrncted as part of England's defence svirem (eopvrighe Enplich Hertrape/Skysean)
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Fig 121 Hasrmgs, East Sussex: enginecring solifions fo codiral érodion; to supplamientt éartier toooden froynies, pumre récent
corsiricrivs inclinde @ bowlder barrier af the rop of the beach (oregrownd) and a loce-shore barrier (mriddle righe); the cof~
fer derim sierronsiding the Amsterdam can alie be seen (centre) (Phore Forathan Adams)

regional Tourist Boards. [t secks o promote and repre-
sent the interests of member resorts and all UK inland
and seaside resorts,

Recreation is regulated by local and harbour author-
ity by-laws and by self-regulation by recreational groups.
Many statutory plans and management plans include
policies that affect recreational activities and the infra-
structure that they require. There is a large number of
recreational groups which represent the interests of par-
ucipants and mamtain a degree of conirol over their
activities through information, guidance, and codes of
practice. The Brnush Marine Industries Federation is a
trade organisatioen representng over 1300 companies
involved in boatng and water-based leisure activiry.

The construction of fachtes for access to the coast
1% regulated by development control procedures, PPG
20 on coastal planning staves that public access to both
developed and undeveloped coast should be a basic
principle unless impracucal or demonsrably damaging
(DOE 1992a, paragraph 3.9}, bur also emphasises the
mmportance of the archaeology of the coastal zone and
reiterates the polickes of PP 16 (DOE 1992k, para-
graph 2.8).

8.4.2 Coastal defence

Coastal defence involves two disunct types of acuvity,
coast protection and sea defence. Coast protection pre-
verns the crosion of coastal land by the sea, and sea
defence protects the land agamst flooding by the sea

through the overtopping of watercourses and sea-banks,
In Enmgland coastal defence has been undertaken for
many centuries, and indecd some early coastal defence
systemis are themselves the focus of historical and
archacological interest. There is a range of pracucal
defence technigues, from sea walls, earth banks and
breakwaters, o beach recharge, barrages, and dune
building. Archacological remains can be affected by
construction and maintenance operations, as well as by
the indirect impact of the defences.

A survey of coastal protection by the Minisiry of
Agriculiure, Food and Fisheries (1994¢) indicared thar
1008km out of a total coastal length of 3T63km were
protected, 860km by artificial works and | 58km by nat-
ural detences such as chifs. Over 40% of the araficial
defences were in need of moederate or significant repair
work, A ol of 135km of coast was also descnbed as
suffering significant erosion.

A survey of sea defences by NRA showed a total
length of 221 4km defended. Of this, 18% were classified
as in need of moderate or significant work (NBRA nd).

Threats

Techniques of coastal defence may be divided into the
categories of *hard” and "soft’ enginecring (see in partic-
ular Clayton 1993%; Davidson er of 199013, Hard engi-
neering structures are designed o oppose natural forces
and include structures such as breakwaters, sea=walls,
grovnes, and flood embankments (Fig 121). These
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types of structures have been successful in protecting the
coast but may brng unintentional side-effects. First,
such structures may interrupt natural sediment trans-
port along the eoast. Interruption of this natural system
migy result in altered processes for a considerable dis-
tance. A seoond problem is “coastal squeeze’, which
describes the reduction in the width of the intertidal
zone between high- and low-water marks and i the
number and diversity of habitats in this zone. Mamy
activities, including coastal defence, reduce the area of
the intertidal zone; land reclamation has long-term
implications for the habitars through the alteration of
sediment transport and tidal currents, and dredging
deepens and widens offshore channels for shipping,
removing subtidal and imtertidal areas. The result of
"coastal squeeze’ has been a significant decline in the
area of intertidal habitat.

The best form of coast protection 5 a good beach,
which provides protection from erosion by absorbing
wave energy. "Soft engineering” attempts 1o work with
the natural systems to provide protection for coastal
communities, and includes the wechniques of beach
recharge, stable bays, managed retreat, and clidff man-
agemeni.

A range of coastal defence structures is present along
the coast, with varving implications for archacological
material (MAFF 1993b).

Offshore technigues

Artificially constructed offshore barners are effective in
reducing wave energy on shorelines. Direct impact on
archaeological sites may result from disturbance or
compaction of the sea floor in construction. However,
on the landward side, accretion of sediments will bury
archaeological materials and protect them from erosion.
The mdirect effects of sediment build-up can reduce
upper shore and cliff erosion, reducing sediment input
on ad@acent shorelmes and thus resulting in accelerated
erosion, which may expose, disturb or remove archaso=
logical magerial,

Stable bays reduce shoreline erosion and supra=tidal
flooding by trapping sediment and lengthening the
coastline, thus reducing wave energy per unit of shote,
The technique involves constructing hard points along
the coast which trap sediments and extend the shore-
ling, Such constructions may reduce deposition of
sediments downshore, resulting in increased erosion of
adjacent shorelines and possible exposure of archago-
logical marerial,

Tidal or storm surge barriers are built at the mouth
of a river to restrict storm tides and prevent flooding
upriver. Such tidal barriers are present on the Hull, the
Tees, amd the Thames., The impact of barriers on
archacological materials may vary, Barriers have the
effect of lowering the high-water mark, which results in
the encroachment of terrestrial plant species and dry-
ing-out of wetland arcas. The resuling desiccation of

"wet” sives may result in the loss of archacological infor-
maton over tme. Moreowver, barmers can result in a nse
i mein sea=level on the seaward side, and in wave
Icfrmf'l.'irm, ]nn.di.r'lg to increased mtertidal erosion and
possibly local scour and removal of sediments, exposing
archasological material.

Low shore technigues

Groynes act as barriers o longshore drift on the
cuposed beaches, collecting sediments to maintain
beach levels. However, by reducing sediment supplies,
they promote downdrift erosion (thar is, erosion fue-
ther down the coast in the direction of the longshore
drift), which may expose hitherto buried archacologi-
cal sites. Further, they may promote offshore sand
loss, exposing submerged sites to erosion. Onshore
sites may benefit by increased deposition of sedi-
ments, protecting them from mechanical processes.

Beach recharge or nourishment is a ‘soft” approach
and imwvolves importing material o maingain beach
profiles. Material is dredged from the sea and fed onuo
the beach. Archaeological sites may be exposed, dis-
turbed or removed in collecting source marterial from
the sea. The lange volumes of water used in hydraulic
pumping can have serious scouring effects which may
expose archacological material. The use of heavy
machinery may compact archaeological material.
Placement of coarser material than was previously
present may reduce aeclian processes, starving
adpcent dune systems and leading to exposure and
long=term extraction and destruction of archacologi-
cal material. Deposition of material on the beach may
bury archaeological remains, providing protection
from mechamical processes.

The planting of Yparnwa anglica has also been
employved as a natural sea defence. As Doody e af
(1991) describe, this species rapidly colonises
miudflats, acting as a sediment trap and extending veg-
etation seaward, creating a succession of grazing
marsh., Archasological sites may be distorted through
intrusion of roots into deposits, and also through
desiccation. Benefits include reduced erosion of
archaeological maverial. The spread of Sparting is cur-
rently being controlled because of s derrimental
effect on ccological diversiny.

Upper shore technigues

Sea walls are designed vo withstand wave attack dur-
ing storms, and involve deep foundations and massive
construction. They are gencrally located in urban
arcas and built on top of beaches. Archaeological
deposits on the landward side of the wall will be dis-
turbed by construction. Moreover, sea walls reflect
wave energy, which can scour deep pits forward of the
wall, This also lowers the beach lewel, moving sand
further off the beach and exposing more sand to the
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risk of permanent removal by tidal- and wave-induced
currents. This process not only destabilises the wall in
the long verm bur will expose archaeological deposies
in the intervidal and offshore areas through scowe.
Deposits located behind the wall will benefit from pro-
tection from natural processes.

Revetments are designed to reduce cliff erosion.
They are placed on the upper posiion of the beach
and are designed to reduce wave energy and thus
reduce (not halt) <liff erosion. Construction may
intrude on, expose, disturb or remove archacological
sites, In addition, such structures may cause wave
reflection and reduction of sediment on the lower
beach, exposing intertidal matersal, Owver the long
term; offshore erosion may completely destroy sites.
Landward sites may benefit from protection against
exposure due to mechanical weathering.

Flood embankments are employed as sea defence
and have a major modifying effect on  the
environment, which in turn may have an impact on
archaeological material. Prevention of saline flooding
and deposition on the protected areas leads to
increased desiceation and oxidation of seils, and con-
sequently 1o lowering of the protected land surface
elevations, This may alter archacological material
through desiccation and deterioration of certain
classes of fragile archacological material, especially
organic marenal. Moreover, fllood embankments are
often constructed over existing salimarsh and estuar-
ine channels, thus forcing the tidal discharge along the
base of the embankment, creating erosion and increas-
ing wave run-up on the defence structure, Such
increased erosion may expose archaeological marerial
forward of the wall (see also the discussion of man-
aged retreat below), Finally, earth embankments on
the upper shore prevent the shoreline as a whole from
responding vo sea level rise. This produces ‘coastal
squeeze’ where the shore profile becomes progres-
sively marrower, resulting in the loss of mudflay and
saltmarsh and any constitwent archacological material,
Moreowver, the rraditional method of constructing and
repairing flood embankments is o excavate material
from the landward or seaward side of the bank, which
may disturb archaeological material.

CHLff strengthening involves reducing the stress on
the ¢liff face and preventing mass failure and slump-
ing. It is a form of “soft’ engineering. Techniques for
srrengthening the cliff face include piling techniques
in conjunction with some form of toe protection and
revetments (the “toe” is the bottom fromt edge of a
chiff), and the reduction of face angles and cliff height.
Drainage systems are installed in soft rock cliffs to
reduce water pressure and erosion and slumping.
Piling, reducing cliff angle and the introduction of
drainage systems may have an impact on archaeologi-
cal resources, through intrusion, disturbance or
removal, Archacological material may also benefit
from reduction of erosion of the cliff.

Dunes provide a natural form of sea defence and
three dune-building options, all ‘soft” engineering
approaches, may be emploved: the construction of
artificial dunes, the restoration of degraded dune sys-
tems, and the management of a healthy dune system.
Most techniques for building dunes involve interrupi-
ing the wind flow and increasing the deposition of
sand. Badly eroded dunes may need to be reformed
using earthmoving equipment and subsequently
stabilised by fences or planting. Stabilisation of dune
systems will benefit archaeological material by protec-
tion from erosion. The restructuring of eroded dune
systems may have an impact on archasological
material contained in those systems. Artificial dune-
building can cause detenioration of the intertidal
system by over-abstracting sand from the beach and
locking it up in the dune with the addition of vegeta-
tron, The result 15 a shoreline whose ability to absorb
wive energy 15 decreased, possibly exposing archaeo-
logical material on the beach and intertidal arcas.

Managed retreat is & *soft” approach to coast pro-
tection and invelves stepping back from the present
shore defence location and allowing the shore to
develop the wider profiles which it would adopt under
a natural regime, There are a number of possible
impacts for archacological material. First, the rein-
stated wave and odal action may expose arcas to
erosion in the long term as a result of the construction
of a zecondary defence., An undisturbed saltmarsh
consists of mudflats followed by saltmarsh, which
grades into fenlands and eventually into dry land. A
complete saltmarsh absorbs all tidal and wave energy
over the entire area of the saltmarsh. The construc-
tion of a secondary defence at the back of a saltmarsh
means that the marsh 15 incomplete and as a result
does not fully abserb and dissipate wave and tidal
energy. The energy reaches the wall and is reflected
back into the saltmarsh, producing erosion, Second,
the original line of sea defence or coast protection
may be of archacological interest. For example, recla-
mation 0 the Wash has been undertaken since
Foman times, and many defences and much of the
reclaimed land contain archacological information
(see Clarke 1973 on Kings Lynn). Third, the const
ruction of the secondary defence may have an impact
on archasological material,

The benefits of managed retreat include the resub-
mergence of deposits which were formerly periodi-
cally wer, providing an enhanced environment for
preservation of fragile, organic material, and
increased deposition of material on the surface of
sites, providing protection against mechanical
weathering.

Regime
MAFFS Flood and Coastal Defence Division has
overall responsibility for coast protection and lood
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defence in England and provides a substantial propor-
von of the funding. However, MAFF does not have an
immediate regularory role, nor does it have powers o
carey oul coastal defence work isell. MAFF input to
coastal defence makes use of several approaches,
including statutory functions and obligations, strate-
gic guidance, sponsored research, and conditional
funding - notably through the MAFF Memorandum
relating to Scheme Approvals and Grant under the
Coast Protection Act 1949, and the series of MAFIY
Grant Memoranda for flood defence schemes. MAFF
encourages the preparation of Shoreline Management
Plans as strategic support for proposals (MAFF 1989;
1993a; 1993b; 1994c; MAFF Welsh Office 1993).

The Coast Protection Act 1949 (CPA) provides
the legal framework of coast protection, and the pow-
ers and duties of coast protection authorities (the
council of each maritime district) are set out in Part L
Coast protection authorities are responsible for
1191km of defence elemens, and other authorities
and private owners (including Railtrack and Mo, for
example) are responsible for 496.5km of defence ele-
ments. Section 18 of the CPA 1949 enables coast
protection authorities to prohibit excavation or
removal of materials from the seashore, which
includes the sea bed vo 3nm. Thirty-nine authorities
have made such orders covering part or all of their
coastline, Recently, coast protection authorities have
banded vogether in 14 regional groups — linked in turn
via the Coastal Defence Group Forum, supported by
MAFF - 1o improve coordination. Coast protection
wiorks are subject o environmental assessment proce-
dures (DOE 1994a).

The legal framework for flood defemce and land
drainage is ser out in the Warer Resources Act [199]
and the Land Drainage Act 1991, The Environment
Agency takes a lead role through the Regional and
Local Flood Defence Committees and through its
functions and dutics in respect of main rivers.
Alwogether, the Environment Agency is responsible
for 1438km of sea defence elements. Inkernal
Dirainage Boards (IDB) are responsible for flood
defence on watercourses that are not main rivers, and
there are 50 IDBs around the English Coast. Loeal
authorities and private owners also have responsibili-
tigs for flood defence, maintaining 427km and 350km
of sea defence elements respectively (NEA 1993b;
nd). Improvement and maintenance of flood defence
works are permitted development, though major
improvement works may be subject to environmental
assessment under the Land Draimage Improvement
Works (Assessment of Environmental Effects)
Regulations 1988, New works do mot count as per-
mitted development and require planning permission,
and may warrant environmental assessment under
Schedule 2 of the Town and Country Planning
(Assessment of Environmental Effects) Regulations
1988,

Planning mechanisms are being used o protect
lives and property exposed 1o danger from erosion
and flooding. PPG 14 (DOE 1990a) encourages
coastal authorities w introduce a presumprion
against development in areas of coastal landslides or
rapid coastal erosion, and notes that some of the
features that cause or result from instability may
be of archacological imterest. Circular 30/92
(DOEMAFFWelsh Office 1992) requires planning
authoritics to take flood risk surveys into accouwnt
whien preparing structure and local plans, and to con-
sult the Environment Agency with respect to devel-
opments in certain areas (such as coastal floodplains)
and of certain types before granting planning
PETTTISSI0N,

Reclamation of land from the sea is a Schedule 2
project under the Town and Country Planning
rAssessment of Environmental Effects) Regulations
19858, Consequently, significant reclamation projects
within local authonty planming jursdiction might be
expected 1o invelve environmental assessment.
Reclamation may be carried out under other statutory
powers, notably Harbour Acts. Reclamation projects
are likely o require licences wnder the Food and
Environment Protection Act (1985) (sce below,
£.4.15) and navigational consents under Section 34
of the Coast Protection Act 1949 (see below, 8.4, 107,

8.4.3 Development

Many of the other management regimes described
here involve a measure of construction activiry that
comes under the heading of development. This is
treated separately here because of the legal provision
for the contral of development, which represents one
of the most important threats o the archaeology of
the coastal zone. The coast s often favoured as a
locarion for major industrial developments, as well as
residential and recreatiomal uses. Some industries,
notably shipbuilding and repair, must be close o the
water, but for others the attraction is the ready avail-
ability of flat land, bulk transport facilitics, and water.

Threats

The threars o coastal archaeology from development
activities are for the most part similar in type to the
threats to archacology elsewhere: removal and distue-
bance of archazological remains, modification of his-
toric landscapes, and encroachment on the settings of
standing monuments and historic buildings. There is,
howewer, a much higher risk of indirect effects, for
instance through the alteration of patterns of erosion
and accretion; of delaved effects, where the impacts
take some time to have a significant cumulative effect
on the resource; and of remote effects, where the
impacts produce changes at locations some distance
along the coast or seaward from the development.
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Regime

Development is controlled through the planning
process. Local planning authorities are generally
responsible for developmen policies and their imple-
mentation, through statutery planning and develop-
ment control. In some cases, standing conferences of
local planning authorities have been influential in for-
mulating policics on coastal development {eg SER-
PLAM 1993), The DOE prowvides guidance to local
planning authornities through Regional Planning
Guidance (RPG), Planning Policy Guidance (PPG),
and circulars. The most relevant guidance is contained
in PPG 15, Planning and the historic ewvironmens; PPG
&, Archacology and plammimg, and PPG 20, Coarral
plarming. PPG 20 encourages local authorities to collect
data on “the scale and pace of coastal change’, and this
could have important implications for future planning.

Special regimes apply to areas <overed by
Development Corporations, and the Mersevside,
London Docklands, Teesside, and Tyme and Wear
Development Corporations have powers relevant to
coastal development. In addition, the DOE has a
Thames Gateway Thsk Force which is responsible for
the Thames Gateway area (Thames Gateway Task
Force 1994).

Notwithstanding the judgement in Argvll and Bute
District Council v Secretary of State for Scotland 1976
(Session Cases 248), that planning junsdiction extencds
only to developments above low-water mark, irrespec-
tive of the overall jurisdiction of the local authorirty, the
Department of the Environment has been advised thm
the planning system does cover areas below low-water
mark within local authonty boundaries (see English
Mature 1993a: 69 note 8). One of the key recommen-
dations of the House of Commons Environment
Committes was that landward and seaward planning
control should be harmonised as far as the 12 mile lmit,
The Government, however, rejected any extension of
planning jurisdiction 1 favour of existng sectoral
(industry/process) consents. PPG 20 does note thm
Iocal planning authorities should recognise that onshore
development can often have an impact offshore, In sum,
archacology is a material consideration to the limit of
local awthoriny jurisdiction, including arcas of lamd cow-
cred by water in estuaries, nver mouths and bays,
Beyond this junisdiction, and bevond the low-water
mark generally, archacolegists should be mindful of the
offshore effects of development onshore,

Major indusirial developments are complex under-
takings and will often require consent under many of the
other regimes described separately in this chapter. They
may be required o fulfil the demands of the Town and
Countey  Planning  (Assessment of Environmennal
Effects) Regulations 1988, thereby requiring considera-
tion of the cultural heritage. Schedule 1 projects, such
as crude ol refinenies, non=nuclear power stations above
300 MW, iron and steel works, and integraved chemical
installations, require environmental assessment in every

cose and are often found at the coast, Schedule 2 covers
a considerable range of indusirial projects which may
require environmental assessment if they are likely o
have significant effects on the environment by virtue of
factors such as their nature, size orf location.
Department of the Environment Circular 15/88
includes mdicative crteria which set the threshold above
which a Schedule 2 project vall be considered o require
environmental assessment (see DOEMWelsh Oiffice
1989}, The language is far from prescriptive, but it sug-
gests that environmental assessment may be required for
manufactunng plants covering more than 20-30ha or
plants involving significant emissions. There appears to
be no specific provision with respect to industrial pro-
pects located at the coast. Major ndustrial developments
will often be subject o Integrated Pollution Contnol
(IPC), which is enforced by the Emvironment Agency.

8.4.4 Electricity

The electricity industry falls into vwo main areas, gener-
ation and supply, both of which can affect the coastal
zone. The generating industry is split between National
Power, PowerGen (5 major coastal installanons) and
Muclear Eleciric (12 major coastal installations). The
supply side is split bevween the Navomal Grid
Company, which maintains the super grid, and the
regional electricity companies, which run smaller disiri-
bution cables. The super grid rarely impinges upon the
coast, the main exception being the link with France
which comes ashore at Folkestone. However, the
smaller cables often run across rivers, estuaries, amd
stretches of sea-bed. Works associated wath electricity
supply frequernly involve intervention in archacology;
for example, Lightmg wp the pas ;o Sailly (Rarcliffe
1991a) documents archaeological work carried out in
association with South Western Electncity in a coastal
EOVIronment.

Threats

Generating stations and their associated fuel supply
facilities (gas pipelines, coal quays) and discharge owt-
lets often occupy extensive coastal sites, and can also
involve offshore interests, especially gas production,
The threats they pose are mimilar to those of other
development work (see above, 8.4.3) and pipeline con-
struction (see below, 8.4.11).

A more serious threat would arise from proposals for
the construction of tidal barrages for electricity genera-
ton, for example across Brdgwater Bay, Construction
operations would have the immediate effect of removing
or disturbing archacological remains. The long-term
effects caused by the alteration to ndal currents, water
levels, and erosion and accretion systems, and possible
indirect consequences through the prometion of letsure
activities in the bays, would be geographically very
extensive and potentially very serious for archacology.
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The supply side may also pose threars through the
installation and maintenance of cables below ground,
on the foreshore, and on the sea bed. They may be
buried at depths of up to Im, and may disturb or
expose archaeological remains. Supply lines above
ground may also have an archaeological impact where
SUpport structures may cause damage or disturbance,

Regime

Responsibility for electricity lies with the directors of
the private undertakers and the Secretary of State
(Department of Trade and Industry), as ser out in the
Electricity Act 1989, Undertakers who wish to build
generating stations of 10 megawantts capacity of more,
to install electric lines above and below ground, and
to carry out other works connected with the rans-
mission or supply of clectricity have duties vowards
sites, buildings, and objects of architectural, historic
or archaeological interest. Moreover, they must
consult English Heritage in the course of preparing
statements concerning the performance of such
duties. In addition, consents are required for high-
capacity generating stations and installation of certain
overhead cables. These consents are subject to envi-
ronmental assessment regulations,

8.4.5 Fishing

Fishing is one of the oldest and most important activ-
ities in the coastal zone. Structures and objects
related to fishing, especially weirs and traps, arc an
important component of the archacology of the inter-
tidal zone, Fishing includes finfishing and shellfishing
for both recreational and commercial purposes, and
employs a range of different methods to harvest fish
from both the water column and the sea floor.
Commercial fishing represents the most intensive use
which 13 made of UK waters (Tait 1981).
Recreational fishing is generally carmied out by indi-
viduals on shore or on boats, with rod and reel.
Ban-digging and shellfishing are undertaken ¢om-
mercially, with large dredgers employed o harvest
shellfish, but it is also carried ouwt recreavionally.
Demersal (or near-bottom) fishing focuses on species
living close to the sea floor such as cod, haddock,
saithe, hake, plaice and sole, It emplovs a trawl or
seine, and i1z the fshing rechnigque which has the
greatest impact on archaeological sites. Current pol-
icy is largely aimed at the promotion of the fishing
industry and the conservation of fish stocks rather
than consideration of its environmental conse-
QUENCEs.

The equipment used in fishing has a long history
and is very varied (Davis 1958). There has been some
research om i3 impact on archacological remains
(Ferrari 1994}, and on its effect on the natural envi-
ronment (de Groot 1984; Fowler 198%).

Threats

There are several types of rawl or seine. The beam
trawl is a tapering bag of neming vowed over the sea
bed with the mouth of the bag held open by a beam
which in turn & held off the sea floor by runners. The
upper leading edge of the bag is connected 1o a head
rope and fastened to the beam. The under part of the
bag, which drags along the bottom, 15 attached to a
langer ground rope. As the traw] 15 towed, the ground
rope trails behind the headrope so that fish disturbed
by the groundrope are already enclosed unmder the
upper part of the net. The size of the beam trawl
varies and can be up vo 15m in length. There are
many variations on this basic design, for example the
atter trawl, which is larger than the beam wawl, and
the Spanish rawl, which is towed by roro vessels and
can be emploved in depths of up o $00m.

Beam trawls have been used for several hundred
yvears and were the principal method of demersal fish-
ing in the days of sail. With the imroduction of steam-
driven boats capable of towing heavier ners, the beam
trawl was superseded by the larger, more easily han-
dled, and more efficient omer ners. Modern commer-
cial fisherics use them less frequently but they are still
operated by small boats in inshore waters for which
the modern otter nets are oo large.

In recent years there has been an increase in the
use of beam trawls made more effective by the intro-
duction of “tickler chains® in front of the groundrope.
These chains plough up the bottom in front of them
s0 that the fish buried in the sediment cannot let the
net ride over them. Electrified ticklers are also used,
&0 that the fish jump out of the sand. These electri-
fied chains, being lighter, do less damage to the bot-
Tam.

Shellfish, lugworms, and ragworms are collected
commercially through the use of suction dredgers and
recreationally through the use of hand-held shovels.
Increasing mechanisation of the industry with the
introduction of suction dredgers has increased the
size of the invertebrates collected, resulting in an

increased depth of disturbance of the substrate
(RSPE 1993b).

Trawling the sea bed exposes, disturbs, and
removes archacological material, often bringing
pieces to the surface in the nets (Figs 122-3). Arcas
of sea bed, at depths ranging from tens of metres to
600m, may be disturbed as a result of fishing tech-
nigues. Movement of nets through the substrate wall
disturb archaeological matenal, altering deposits by
scattering material and disturbing the context of the
site. Moreover, deposits may also be altered through
exposure and subsequent disintegeation of material,
Mechanical bait-digging and shellfish collection dis-
turb the substrate and may have an impact on archae-
ological material. Non-commercial bait-digging in
the intertidal zone may also disturb or remove archae-
ological remains.
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Fig 122 Hurst Cairle, Hampshire: the soxteenth-conniery castle o5 part of the coastal defences banlt by Henry VI the spi
joining the castle 1o the mammdand 15 eccanonally breached by the sea during storms, fooding the adisdming coasr and isola-

e the castle; a buried land surface exiends beloto the sea, from which archaeological material has been recovered by local

fushermen (copyright English Herrtage)

Regime

Fishing 1= subject 1o extensive control by European
Union policies and regulations. Within England the
Fishertes Division of MAFF has overall responsibality
for policy and implementation in this area, though s
work 15 supplemented considerably by the Sea
Fisheries Committees (5FCs). There are 11 5FCs in
England, generally attached to one or more county

councils. MAFEP regulates fishernes through a range of

stock conservabon measures that are enforced by sea
fishery officers, generally belonging to the Sea Fish
Inspectorate. The SFCs may also appoint fishery offi-
cers o enforce by-laws within their district. Sea fishery
districts extend from high=-water mark, or a line across
river mauths, estuanes, etc, to énm. The Environment
Agency has a number of fishenes functions throughout
England out to 6nm from the basclines. It can intro-
duce regulations and by-laws, and acquire dams,
weirs, and fixed engines (fish raps). MAFF can make
grants o encourage fish farming, and can exempt fish
farmers from certain aspects of conservation legisla-
tion. Marine salmon farms are subject to environmental

assessment, which 15 invoked upon application for
consent to the Crown Bastate Commissioners (CEC).
The CEC must inform adjacent planning authorities,
DHOE, the Countryside Commission, English Marure,
and relevant water authorities thar an environmental
statement has been requested, and then inform those
agencies of their decision and any conditions applied.
Shell fishenes can be estabhished upon application to
MAKFPF on any portion of the shore or sea bed out to
6nm from the baselines

5.4.6 Harbours

Port and harbour developments are essential for mar-
itime trade, providing facilities for freight, fishing, and
passenger services, As Doody of af {1993) descnbe,
port developments have assumed a greater importance
in recent years as trade with other European
Community countries increases. The size of these
porks Varies, with zome SETVICINE international trade,
such as Southampton, London, lTeesside, and
Tyneside, while others cater for domestic trade, such
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as Boston, Wisbech, and Langstone. There are abour
60 major ports in England, and many smaller ones.
Most ports are located in deep bays, estuanies, and
rivers, taking advantage of favourable lecations which
have often been the focus of human activity for a very
long time. as the discovery of a Bronze Age boat ar
Dover has illustrared I:l":“ 124: Parfitr and Fenwick
1993). Many ports are themselves historie towns with
important medicval and older archasological remains,
A more recent trend has been the rise of recre-
ational boating, and the provision of marinas, many of
which have been located near existing harbours, A sur-
vey of marina provision in southern England (Sidaway
1991} identfied 81 marinas, 15 marina villages, and
186 moorings existing i April 1990 berween Naorfolk
and Cornwall; Essex and Hampshire had the highest

number of installations.

Threats

Parts OSE an urt]!lul:t'lll.lgi-:.‘:ﬁ thieat I]!II'LHJEJ!I their con-
srruction and maintenance, and also act a3 a magnet
o anract other potentially damaging developments.

Construction work onshore might include ware-
houses, loading docks, and slipways. Offshore
activities include the building of quays, wharves, and
docks. All these activities could affect archacological
remains by removing and disturbing them, or by alver-
ing sediment regimes to promote eresion.

Routine operation of harbours alse presents possi-
ble effects. The impact of ship movement is discussed
below (see £.4.10). Maintenance dredging of naviga-
von channels is also essential, and could cause loss,

F "=

F,

- .r"'.:.f#

disturbance or exposure of sca bed remains. Warer
storage barrages may be employved in harbours to
maintain water levels for moonng of ships; in addition
to ther construction, they have a |'|-;:-I:-:|.1.I::|u|. mpact
through alteration of sea-levels and erosion regimes,
and opportunities for the promotion of leisure
acTivities.

Ports are often the centre for significant associaved
development, such as road and rail facilivies cssenial
to the running of the port, and industrial expansion.

Regime
The Ports Division of the Department of Transport
deals with most aspects of harbowrs, though some
exceptions are noted below. Harbours are gemerally
regulated by local enactments which are numerows
and, in some instances, of considerable anriguiry. A
series of general enaciments have set out the overall
feamework within which local harbowr acts are intro-
duced and implemented, notably the Harbour, Docks
and Pier Clauses Act 1847, and the Harbours Act
1964, v is, however, essential to return to the local
acts o deal with matters of detail. In formulating or
considering anmy proposals, harbour authonties have
an environmental duty to have regard to the desirabal=
ity of maintaining the availability to the public of any
facilicy for visiting or inspecting any buwlding, site or
object of archaeological, architectural or histonc
ingerest.

Harbour works may be subject to a number of
consent procedures, notwithstanding the statutory pow=
ers of cach harbour authonty. The princpal consent

Fig 123 The Soleir, Hamipilire: archacological arrefaces recovered during fishing frove the buried land surface off the

coust of soueth-toest Hampihire (Photo Gary Momber)
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Fop 124 Doper, Kenty excavaiton of @ Bronze Apge boar
dizcovered i road budding, but originally feing an a sidal
creek of the rever Dowr (copyright BErplah Herraged

procedure, based upon harbour revasion orders, is set
out in the Harbours Ace 1964, If a harbour revision
order is obtained then the proposal is exempn from the
requirement for Section 34 consent under the Coast
Protection Act 1949, It is quite likely, however, that a
FEPA licence (see below, 84,151 will be required for
the deposit of buillding materials in the sea. A further
licence may be required if the foreshore and bed of a
harbour fall within the seashore (including sea bed)
covered by an order under Section 18 of the Coast
Protection Act 1949 (see above, 5.4.2). Many of the
constructions associated with hathour works are
subject to the Transport and Works order-making
procedure, but the procedure does not apply f the
same purpose can be achieved through a harbour
revision order (see below, 8.4.10). If the harbour
authority 15 within a county then any works which
constitute development may be subject 1o planning
contrals, including stapurory plan policies. However,
development which is authorised by a local or privare
Act, or by a harbour revision or empowerment order,
is permitted development under Part IT of the General
Development Order. Environmental assessment may
be required through the harbour revision order proce-
dure (Harbours Act 1964). In addition, harbours may
have their own policies on development, ser out in
management plans.

Associated British Ports (ABP) is a subsidiary of
Associated Brinsh Ports Heoldings Limated, which

ook over the management of harbours previously
vested in the British Transport Docks Board (e
nationalised ports), Specific local acts are required
to empower ABP 1o carry out works or other signifi-
cant changes at its ports. The Port of London has its
own suite of arrangements. MAFF has an interest in
small harbowrs used principally by the fishing indus-
wry and can provide financial support for fisheries
infrastructure at any harbouwr. Dockyard ports are
harbours in the vicinity of naval installations and are
subject to the Dockyard Ports Regulation Act 1865,
which provides for specific regulations and for the
appointment of Queen's Harbour Masters.

The British Poris Association is the principal
industry group, with over 50 member ports in
England.

£.4.7 Marine safety and emergencies

Marine emergencies include shipping accidents such
as groundings and sinkings, and oil and chemical
apills. Shipwrecks form an important part of the
archacological record of the coastal zone, but mad-
ern incidents may have an effect on that resource.

Threats

Shipwrecks on rocky shores may have little direct
effect on archaeological remains, but groundings on
low-lying coasts may have an impact where archaeo-
logical remains are preserved in the intertidal or
subridal zones; however, there is little evidence for
the extent of such threats. Such incidents are impos=
sible to predict, and beyond the scope of regulations,

Marine pollution, whether from shipwrecks or
aother causes, may be a more serious problem. The
ail or chemical spilled may cause direct or indirect
damage 1o archacological maverial. Such substances
may, in the long term, chemically alver the preserva-
vonal environment. However, the short-term and
long-termy effects of chemicals onm archacological
deposits and their contexts are unknown,

For arch :'u:nlng;;n.! Purposes the <¢lean-up of
marine emergencies along the coast may have an
impact on  archacological marerial, Clean-up
involves the physical removal of oil and chemicals
from the shore, having a direct impact on archaco-
logical material. Techniques employed to remowve
material include shovelling of contaminated soil and
sand, the use of high-pressure hoses and derergent 1o
wash the affected Areas, and H]‘It:[,:til.“!,‘ :ln:x:ig,:l:n:n:l L1
tion machines to remove ol from mud ats and
beaches. Reclaimed oil must be stored, and often a
pit is dug ar the back of the affected area in which to
collect oil for later remowal. Thus, the effect of
cleaning operations on archacological deposits may
include  destruction, removal, disturbance or
EXpOsUre
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Regime

Responsibility for marine safery is divided berween the
Deparmment of Transport and its agencics and the
Health and Safery Executive, an agency responsible to
the Department of Employment, The DOT agencies
are organised as the Marine Emergencies Organisation
and the Coastguard, The Health and Safery Executive
15 principally responsible for health and safety in
coastal workplaces and offshore installations (but not
ships), including matters relating to diving archacolo-
gists. Companies have significant responsibilities as
employers and operators, and emplovees have individ-
ual responsibilities; under the Health and Safery ar
Work Act 1974,

The Marine Pollution Conatrol Unit (MPCLT),
within the Coastguard Agency (see Coastguard 1994),
heads pollution control effores at sea. It also maintains
a national contingency plan and provides advice and
assistance to local and port authonities, who have pri-
mary responsibality for cleaning up pollutants that
corme ashore, MPCU has facilivies for establishing
Joint Response Centres o coordinate onshore opera-
tions; it also commissions research on controlling and
cleaning up spills, and runs regular exercises with local
and port authority staff, Local authorines, some port
authorities, and oil companies have prepared contin-
gency plans which are drawn on, together with advice
from Government Departments and conservation
agencies, in the event of a major incident; it is desirable
that such connngency plans should include details of
coastal heritage that might be adversely affected either
by contamination or by cleam-up operations.

8.4.8 Military activity

The “Defence Estate® of the Ministory of Defence
includes a sigmificant amount of coastal land. Some
installations, such as naval bases and military ports,
must obviously be situated on the coast, and for oth-
crs, such as bombing and artillery ranges, the coast
provides a suitable extent of open and remote land.
Most coastal land in military use is in fact wsed for
weapon firing and bombing ranges (Ministry of
Defence nd). The MOD currently owns 58 coastal

locations, covering 238km of coast,

Threats

The impact of military activity on archacological sites
is linked vo the level of use of these sites. Activities
include construcrion and mainenance of buildings,
harbours, and associated facilities, as well as routine
service operations, especially the training of personnel
using machines. Military land may alse be used for
agriculture and woodland, and in some areas there is
public access.

Diirect impacts are a product of construction, and
operations such as use of racked vehicles, wench dig-

ging, and explosions. All of these activitics can bring
about the removal, disturbance or exposure of archae-
ological remains, amd artllery and bombing ranges
could alse have a significant impact on the intertidal
and subtidal zones, A special problem identified by the
Ministry of Defence (Ministry of Defence nd) i the
disposal of litver, rubble, spoil, and military equip-
ment, The excavation of pits 1o dispose of rubbish may
result in intrusion into, and extraction and exposure of
archacological material. Where military land s used
for non-military purposes, such as agriculiure or
woodland, these activities will have their own impact
{see below, 8.4.12).

Regime

The MOD estare s administered by the Defence
Lands Service, which has a conservation office (DLS
Conservation). In addition, each property where con-
servation i an issue has a Conservation Group; there
are over 200 such groups in the UK. The groups are
chaired by the Head of Establishment and include rep-
resentatives from the base, including Estate Managers,
plus representatives from English Wature and a wide
range of conservation bodies. The Conservation
Groups alse serve as interest groups for woluntary
acrivities by military personnel. A Conservation
Drossier, based onm a layout recommended by DLS
Conservarion, is produced for each property, and this
is then wsed 10 generate sensitivity maps for
Conservation Management Plans. The MOD pursues
general policies with respect to archacology and docs
not make special reference to the coast. The MOD is
in the process of developing a SMRE for all sites and
findspors on MOD land in order 1o trigger consulta-
tion with county archacologists.

Land held by the MOD is subject vo "safeguarding’,
whereby MOD arranges for the Department of the
Environment to issuc directions to local planning
authorities under Section 14 of the Town and Country
Planning Act 1988, The directions include a map and
covering letter specifving areas where certain types of
development should not receive planning permission
without formal consultation with MOD, The priority is
1o maintain operational integrity rather than to proect
the coast.

The MOD has additional powers to make use of
land for exercises and manocuvres, Section 6 of the
Land Powers {Defence) Act 1938 grants the power to
require use of land for limited training purposes,
including cliff assauly cxercises. Section 1 of the
Manoeuvres Act 1958 provides powers 1o authorise
execution of manoeuvres; drafts of manoeuvres
orders are to be sent to local and other authorities.
Section 6(4) of the Land Powers (Defence) Act 1958
states that nothing is to authorise any person o
injure or deface any Scheduled Monument.
Similacly, Section 2(3) of the Manocuvres Act 1958
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provides that the officer directing the manoeuvres
shall take care thar there is no imerference with
carthworks, ruins or other remains of antiguarian
interest.

Section 14 of the Military Lands Act 1892 pro-
vides that the Secretary of State may make by-laws
concerning the use of land held for military purposes
in order to secure the safety of the public. Section 2
of the Military Lands Act 1900 makes provision for
by-laws relating 1o the coast and sea, Any such by-law
may not injure any public right {any right of naviga-
tion, anchoring, grounding, fishing, bathing, walking
or recreation) unless made with the consent of the
DT, which can consent to such a by-law if it is “rea-
sonable”. Section 7 of the Land Powers (Defence)
Act 1958 extends the power 1o make by-laws over sea
areas that do not abut military lands.

%.4.9 Minerals

Mineral pesources may ocour in solid, liguid, and
gaseous forms and all cam be found in deposits
beneath the seas. Such minerals include:

= oil and gas
« gand, gravel, and rock

« gilica, and heavy mineral sands for their mineral or
element content (eg tin)

= phosphates and carbonates for use as fertilisers
* metals

Sources of minerals along the coast are located on
land, beach, and under inshore and offshore waters.
Exploitation of offshore mincrals began spasmodi-
cally several hundred years ago, but it was not until
this century that significant operations began.
Mineral extraction operates at many levels: oil and
gas extraction in the Morth Sea, land-based coal
extraction, large and small rock quarrying and gravel
pirs, removal of sand and aggregares from beaches,
and offshore dredging for marine aggregares.

Commercially, minerals are a very important
resource. Aggregaies (sand and gravel) are essential
for the construction industry, and with increased
pressure on terrestrial sources of aggregates, more
attention is being paid to possible maritime sources,
There are approximarely 80 aggregate abstraction
licences. In England and Wales marine aggreganes
form 18% of the rotal aggregate production; in the
south-east of England the figure rises to 30% of total
production {British Marine Aggregate Producers
Association 1993, 271).

(il and gas are discussed in more detail in para-
graph 8.4.11 below.

Threats

Terrestrial mining of minerals may be undertaken
through deep shaft mining or open-faced mining.
Mines can often extend over several kilometres under
the land and ocean floor, but their direct effect on
archacological remains may be minimal, Associaved
pctivities, such as waste dumping, could have a sig-
nificant effect on the promotion or prevention of
ETOSI0N.

Recently coastal super-quarries have been pro-
posed which would provide enormous quantities of
rock material for construction. Their effects would
include votal loss of archacological remains in the ver-
restrial area affected, and significany modification of
historie landscapes; in addition, the scale of coasal
alteration could be sufficient 1o cause indirect effects
cliewhere along the coase.

Offshore marine aggregates are dredged by a
number of methods, from the dipper, backhoe, and
curter suction dredgers 1o the most common form of
dredger, the bucker dredger, all of which cut into the
sea-bed and exvract aggregate materials. Other
dredger wypes, such as the sucrion dredger, suck m
arerial from the surface of the sea bed.

Minecral extraction has consequences for areas
affected directly or indirectly by the result of the
dredging (Bray 1979}, Terrestrial mineral extraction
may result in subsidence of adjacent areas, which
may distort archacological sites. Extraction may indi-
rectly increase local erosion of the area and may lower
lecal water levels (Carter 1988). Increased erosion
may expose archacological material and lowering of
lecal water tables may desiccate “wet’ archacological
sites.

Marine aggregate dredging may have a direct
impact on coastal and submerged sites through pos-
sible subsidence of submerged structures, change in
local scour and water flow patterns, and alteraton of
soil characteristics (Bray 1979). Subsidence of struc-
tures and changes in scour patterns may expose sulb-
mierged archacological material. Continual removal
of coarse or fine materials from the sea bed will alter
the nature of the s0il and the preservational environ-
ment of the sedimems, Indirect results of dredging
include the possible movement of material seaward
due vo removal of offshore deposits, changes in wave
refraction patterns due to changes in sca bed con-
tours with associated shifts in consequent erosion or
deposition of material, and the dredged area acting as
a sink o impede longshore drift and cause erosion on
the downdrift side (Bray 1979). Archacological mare-
rial may suffer impacts through exposure, a product
of movement of matenial offshore, and increased
mechanical weathering. Similarly, changes in wave
refraction and subsequent crosion and deposition
parterns may expose and bury archaeological marer-
ial along the coast. Downdrift erosion resulting from
sediment sinks may expose archacological marerial,
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An important consideration in the removal of off-
shore minerals is the area’s role in coast protection.
Offshore features such as sandbanks, bars or beaches
often act as natural coast profection Structures, pre-
venting eeosion of the adjacent coast, An example of
the consequences of beach agpregate removal comes
from the wvillage of Hallsands, Devon. In 1887,
660,000 tons of beach marerial were removed for the
construction of the dockyards at Plymouth, lowering
the shore level by 4m, With no natural replenishing
source of shingle, cliff erosion began and resulved in a
loss of 6m berween 1907 and 1957, destroving the wvil-
lage (Goudie 1993). Similar events on a smaller scale
will destroy archacological sites.

Regime

Dredging for marine aggregates for the construction
industry and for coastal defence work s managed
through licences issued by the Crown Estate.
Currently, licensing is subject o the Government
View Procedure, coordinated by the Minerals
Planning Diwvision of the Department of the
Environment; a licence for exwraction will not be
isswed unless all the various interested Departments
view the proposal favourably. The licensing procedure
includes an assessment by the environmental consul-
tanis H R Wallingford, designed to determine the
likely effects of the proposal, including risks such as
coastal erosion. There is general dissatisfaction with
the procedure, and consultation papers were CciFcu-
lated to seek opinions on altermatives [DOEelsh
Office 1994). In November 1995 the Government
announced that it was proposing to introduce a new
statutory system, drawing on the proccdures of the
Town and Country Planning Acts (DOENelsh Office
1995). Similar non=statutory procedures will be intro-
duced as an interim measure. Marne dredging of
minerals and quarrving of aggregates from super-
quarries will also have imphcations for coastal heritage
in harbour areas where new wharfage and navigation
channels are required,

The Sea-sand (Devon and Cormeall) Acy 1609
states that it is lawful for all persons residemt and
dwelling in Devon and Cornwall o ferch and take sea-
sand at all places under the full sca-mark for the bet-
tering of their land, and for the increase of corn and
tillage. The Act also recognises the rights of boat
operators o land and rransport sea-sand. Elsewhere,
local authorities may have acquired powers under
Section 18 of the Coast Protection Act 1949 to pro-
hibit extraction of materials from the fore- and
seashore (see 8.4.2).

British Coal has had an appreciable interest in
mining at the coast, particularly in north-east
England, The relevant mines have now closed and are
being disposed of, Mine closure has ended coastal tip-
ping of colliery waste which has, in turn, prompted a

resumption of erosion on cliffs that were protected by
*black beaches”. In addition, mine pumps have been
switched off, raising the danger of floeding and over-
spill by heavily contaminated water. Pollution from
disused mines (including metalliferous ore mines) is
high on the Environment Agency agenda, not least
because of the Wheal Jane disasver when ten million
gallons of heavily contaminated water escaped 1o the
sen from disused tin workings after a plug failed,
Treatment works o deal with contaminated mine-
water may involve extensive capital works (NRA
1994k,

8.4.10 Navigation

Maritime transpost for commercial orf recreational
purposes in inshore waters is one of the mosy impoe-
tant activities of the coastal zone, and there & a gen-
eral right of navigation in tdal waters. Public policy i4
aimed ar promoting and facilitating the right of navi-
gation, regulating activities thar might impede it eather
than considering its environmental consequendces.

Threats

The dircct archaeological effects of navigation derive
from the erosion caused by the wash generated by ves-
s¢ls. This can cause exposure, erosion, and loss of
archaeclogical remains, especially in confined areas
such as estuaries, where the wash energy cannot sasily
be dissipated (Fig 125).

Indirect effects arise from the provision of facilities
for navigation, such as harbours and marinas (sce
above, 8.4.1 and 8.4.6).

Regime

Mavigation in tidal waters, and associated activity such
as anchoring, 5 a public nght. Moeonngs, however,
can only be installed with the permissionm of the
landowner; the Crown Estate and the Duchy of
Cornwall lease large areas of sea-bed in estuaries and
bays for this purpose (Crown Estate nd). Trnity
House Lighthouse Service s responsible for managing
and coordinating the provision of aids vo navigation oo
the mariner, and for removing any danger o general
navigation caused by wrecks (THLS 1994). As navi-
gation is a public right, regulation and improvement of
navigable waters requires  statutory  authority,
Consequently there are very many local navigation
and conservancy acts applicable o the coast.

Section 34 of the Coast Protection Act 1949 seis
out restrictions on operations which may be derrimen-
tal to navigation, but provides a consent mechanism
for such operations, Written consent must be obtained
from the Ports Division of the Department of
Transport before any person (with certain exceptions)
can carry out the following actions if they are likely vo
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Fig 125 Woorton Haven, Iele of Wight: the natunal
processes of erosfon threatening the preliistortc remarns
exposed i the intertidal zone are exagperated by the wash
created by Large fervies (Copyright Isle of Wight Council)

result in obstruction or danger to navigation, or if the
intended use of the works will result in similar
obstruction:

a) construct, alter or mmprove any works below
MHWS (mean high-water level of spring tdes)

b)) deposit any object or materials below MHW'S

¢l remove any object or any matenals below
MIW'S (mean low-water level of spring tides)

Section 34 consents apply to the seashore, which
includes the sea bed within the seaward limits of the
territorial sea with the exception of the bed and shores
of certain rivers. Secton 4 of the Continental Shelf
Act 1964 exvended consent reguirements for a) and €)
to works throughout the continental shelf. On receiv-
ing an application, DT may publish the details of the
proposal and procedure for objections, and may
require a local inguiry vo be held. Conditions may be
placed on the consent if it is granted. It is worth no-
ing the general exception in Section 47 of the Coast
Protection Act 194%, which provides that nothing in
the Act or in any order made under it shall authorise
OF Fequire any Person o carry out any work or do any-

thing in contravention of the Ancient Monuments and
ﬁr-l;h:ll:«nlug;is.:al Areas Act 1979,

The Transport and Works order-making procedure
may apply to works which inverfiere with righis of nav-
igation in waters within or adjacent w England and
Wales, up to the scaward limits of the territoral sea.
Specific details are set out in the Transport and Works
(Descripuon of Works Interfering with MNavigation)
Order, which lists the following worlks:

barrages

bridges

cables

land reclamation
navigational aids
offshore installations
piers

pipelines

tunnels

utilities structures

Further details of the order-making procedure are e
out below in paragraph 8.4.14,

The Environment Agency hat functions a5 a navi-
gation awthority and conservancy authority which
were transferred to the NEA through the Water Act
1982 or Water Hesources Act 1991, The Brnsh
Waterways Board 15 generally responsible for manag-
ing inland navigation routes, but these include some
tidal areas. Other relevant bodies include the Inland
Waterwavs Association, which promotes commercial
and recreational navigation, and the Waterway
Recovery Group, a voluntary organisation committed
to reclaiming derchict routes, Cooperation with such
organisations may be necessary to safeguard coastal
heritage in the estuares that link inland navigation
routes 1o the sea.

8.4.11 il and gas

Offshore oil and gas exploration and production are
among the fastest-growing arcas of expansion in mar-
itime indusiry. This growth has direct impacts on the
coast, as well as stimulating much onshore develop-
micnt.

Threats

These activities have potential conseguences for
archacology in three areas: offshore installations, ter-
restrial or coastal developments, and pipelines con-
necting these rwo,

The effects of offshore installavions could be lim-
ited in extent, but could amount to removal or distur-
bance of archacological deposits on the sea bed
through the fixing of the legs and anchor ropes of
drilling rigs and other platforms. Operational activi-
ties, whether for exploration orf production, can
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produce drilling waste, which is somenmes dumped
on the sea bed, and archacoelogical remains could be
affected,

Onshore activities frequently demand extensive
construction, resuling in the povential removal, loss,
exposure, and disturbance of archacological remains.

Pipelines are generally laid on the sea bed in deeper
water, sometimes covered by a protective laver of rock,
These operations could result in the compaction or
disturbance of archaeological remains. In shallower
waters, and across the foreshore, pipelines are gener-
ally buried, and such construction works would
involve the removal, disturbance or exposure of any
archacological remains. There are currently 12 land-
ing points for offshore oil and gas.

Regime

The Mineral Workings (Offshore Installations) Act
1971 applies o specified acuvities which depend on
the wuse of an installaton which is maintained in the
water or on the foreshore. The specified activities
include exploitation or exploration of mineral
resources, storage of gas, conveyvance of things by
pipes, and provision of accommodation. The 1971 Act
applies to the shore or bed of ‘controlled waters',
which comprise tidal waters to the limits of territorial
waters, waters in areas designated under the
Continental Shelf Act 1964, and inland waters speci-
fied by statutory instrument.

The licences used to regulate oil and gas activity
are issued by the Department of Trade and Industry
{DTTI). Licences are distinguished by the environment
to which they apply and the type of activity that they
permit. A distinction is made berween seaward and
landward areas, but the lines used to define these areas
coincide only approximately with the coast, so an
offshore project may be “landward’ and a land-based
project may be ‘seaward’, Licensess are granted exclu-
sive licence and liberty to search for, bore for and get
petroleum, according to whether the licence is for
exploration, appraisal or development and production,
A licence is contractual, and there is no further con-
sent procedure as such. However, DTT sets our base
conditions for applicants, which may include environ-
mental constraints, when each round of licensing is
announced (eg DTT 1994), and the licences thems-
sehves include conditions based on model clauses set
out in regulations which cover work plans, consents,
interference with navigation or fishing and 50 on. The
principal industry organisation 15 the UK Offshore
Operators Association, which has published general
and specific environmental guidelines (UEQOA 1091;
1994).

The rwo principal acts applicable vo pipelines at the
coast are the Pipe-lines Act 1962 and the Petroleum
and Submanne Pipe=lines Act 1975. Cross-country
pipehnes (=10 miles in length) cannot be constructed

without the consent of the Minister in the form of a
‘pipe-line construction awthorisaton’. Local pipelines
(=10 miles in length) do not require consent, but the
Minister must be given advanced notice of the inten-
ton o execute pipeline works (Pipe-lines Act 1962).
Authorisations for cross-country pipelines and diver-
sions cannot be granted unless the Secretary of State
has raken environmental information into considera-
tion (Electricity and Pipe-line Works (Assessment of
Environmental Effects) Regulatons 19907, Under
Secrion 43 of the Pipe-lines Act 1962, the Minisver
and the person formulating proposals for pipelineg
works are expected to have regard to the desirability of
protecting buildings and other objects of architectural
or historie imterest, and they must take inwo account
any effect which the proposals would have on any such
buildings or objects. They must have particular regard
tor the desirability of ensuring thar things constructed
in the course of the execution of the proposed works
are kept below ground. Controlled pipelines (i,
under or over the terriporial sea and continental shelf)
may not be conswructed or used without written
authorisation from the Secretary of State. There is no
provision for environmental assessment of proposals
for controlled pipelines, though Developmienr balow low
eoater states that the environmental impact of pipelines
linked to oil and gas development is included in enwvi-
ronmental assessment of the whole development
[(DOE 199%¢c: see paragraph 5.9.4)

§.4.12 Rural development

Most of the land immediarely above high water is
rural, and subject to the same pressures as countryside
further from the coast. Much of it has a high culmral
value for acsthevic, historic, and environmental rea-
sons, but it can often be very vulnerable.

Threats

Agricultural activities may remove, disturh or expose
archasological sites through ploughing and other
operations, Associated activities such as the drainage
of wetlands may desiccare archaeological sites. The
planting of woodlands may cause damage as a result of
the penetration of archacological sites by tree roors,
and may result im desiccation om wet sites. Other
potential impacts may be caused by clearance, plant-
ing, felling, and removal,

Regime

The rural coastline is managed by several imnatives.
Environmentally Sensitive Areas are designated parts
of the countryside where landscape, wildlife, and
historic features of national importance have been cre-
ated by tradinienal farming methods. The ESA scheme
is intended to support farmers who continue 1o use
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traditional methods by way of ten-year management
agreements (MAFF 19%4a). Several of the ESAs are
specifically coastal or have substantial coastal compo-
nents for which payments can be made. The ESA
Division of MAFF is responsible for administering the
scheme.

Countryside Stewardship i3 an inittative of the
Countryside Commission undertaken in collaboration
with English Mature and English Heritage, The coast
15 one of the types of landscape which may be subject
to Countryside Stewardship agreements in respect of
coastal fringe or cliff top pasture, saltmarshes, coastal
grazing marshes, coastal heaths, sand dunes, and shin-
gle grasslands. Protection of archacological sites in
coastal grasslands is also cived, and some of the pri-
oritised historic landscapes may be locared ar the
coast. Payments are available for specific coastal envi-
ronments, notably sand dunes and salimarsh, and
other payments relating to the management of grass-
land, moorland, lowland heath, field margins, and
accesa are also relevant (Countryside Commission
1994).

The Bural Development Commission was estab-
lished by starure and i8 sponsored by the Department
of the Environment (Rural Development Division). In
advizes the Government on economic and social mat-
ters that affect people living in rural areas, defined as
areas of England that lie outside towns with a popula-
tion of more than 10,000, Rural Development Areas
are areas that have special social and economic
problems, and are defined according to census and
unemployment data; they cover much of the coast,
and a number of towns on or close to the coast have
been included om exceptional grounds (Rural
Development Commission 1994). RDAs receive assis-
tance through Rural Development Programmes and
are Priority Areas for the BRural Development
Commission. MNotwithstanding the large amount of
coastline within rural areas, the Rural Development
Dhavision of DOE and the RDC itself do not appear to
pursue any specifically coastal policies. However,
RIMC is involved in some coastal initiatives, and some
of the projects and programmes encouraged by BIDC
resuln in capital works or other impacts on the coast.

5.4.13 Telecommunications

Modern telecommunications systems still require the
use of submarine cables in addivion o satellives,
British Telecommunications plc is the principal body
laying and operating submarine telecommunications
cables around the UK; it currently has 27 cables in
use. Cable and Wireless (Mercury) also operates a few
cables out of the UK. In addition, some cables run
through UK waters without coming ashore in the UK.
A considerable number of cables from states bordering
the Morth 5ea run along the English Channel 1o the
Adantic.

Threats

Archacological impacts may arise from preliminary
survey work, laying and maintenance of cable, and
removal of disused cables, Preparatory investigation
may involve intrusive survey of the sea bed, disturbing
and exposing archacological deposits, though alse pro-
viding detailed knowledge of sea bed conditions. Cable
technology moves very fast, and although cables are
manufactured with a life-expectancy of 25 years they
are regularly upgraded; all BT cables will soon be
comverted to fibre optic, Laving the cables involves
burying them where they cross the foreshore and in
shallow warers, powenually destroving archaeological
remains. In deeper water submersible ploughs, run-
ning on tracks or skis and wowed by surface vessels, are
used for wrenching, laving cable, and subseguem
inspections, and the use of such machinery could dam-
age sites on the sea bed.

Trawling and anchoring regularly, though infre-
quently, cause breaks in cables. Maintenance work
could also dispurb underlying archacological remains.

Drisused cables are perrieved, though in one case
Cable and Wireless were asked by the Navonal Truse
o leave a cable because of its heritage value. Becovery
operations would certainly disturb archacological sives
o the line of cable.

Regime

The International Cable Protection Committee
promctes the safeguarding of submarine telecommuni-
cations cables against human and namral hazards. The
committee also serves as a forum for the exchange of
technical and legal information.

Section 11 of the Telecommunications Act 1984
gives operators the right, for sm@totory purposes, to
execute works on any tidal water or lands for, or in con-
nection with, the installation, maintenance, adjustment,
repair or alteration of telecommunication apparatus.
“TI'idal water or lands” imcludes any estuary or branch of
the sea, the shore below mean high water springs, and
the bed of any tidal water. Operators have an equal right
1o keep apparatus installed on, under or over tcal water
or land, and w enter any tidal water or land o nspect
such apparatus, The operator must submit a plan of the
proposed works o the Secretary of Stte for approval
before executing any works with respect to tidal water.
The Secretary of State must decide whether to approve
the plan, with or without modification, as soon as rea-
sonably practicable, after consuling awthorities with
functions relatng to the dal waters or land in question.
Agreement must be reached with the Crown Bstare and
Dwuachies if the work is 1o involve land in which the Crown
has an interest. The Secretary of State must be satsfied
that people with proprietary interssts m the waters or
lamd will be adequately compensated for any loss or dam-
age arising from the works. Emvdronmental issesament &
mot required for submanne telecommunication cables,
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Fig 126 Whirceeall Creek, Kenr: jumibiled niass of mimbers derived from the post-miediceal kutks disteirbed 0 congrriection of

a road bridge (Phoro Foriathan Adanii)

8.4.14 Transport
Threats

Construction of communication routes at or 1o the coast
frequently involves major engineering projects, such as
the building of roads in difficul or unstable coastal envi-
ronments, or of bridges across river estuaries (Fig 126).
New projects may be necessitated not only by increased
rraffic 1o the coast, but alse by the changing configura-
ton of the coastline, rising sea-levels, or coastal defence
initiatives such as managed reireat.

The direct impact of such projects, as on dry land,
will be through the remowval or disturbance of archaeo-
logical remains in the areas of the coast and foreshore
affecred h[.' the route, and |'|:|.' associated construction
operations. [n addition, construction may also have indi-
rect effects as a result of alterations to existing patterns
of drainage, water flow in rivers, or tidal currents, thus
creating the possibility of removal or exposure of sites
through erosion.

Regime

The Transport and Works order-making procedure was
introduced to reduce the need for private and hybrid
bills when engaging in significant construction work.
The procedure is administered by the Transporr Worlks

Processing Unit of the Department of Transpor
(DOT). The types of work for which an order may be
sought are ser out in the Transport and Works Act 1993,
Applications for orders must incluede an environmental
statement, unless a waiver has been agreed in advance,
and a statement of views from relevant local authorities.
The applicant must also notfy English Mamre and the
Countryside Commission, the Department of Mational
Heritage if the work may affect an area restricred under
the Protection of Wrecks Act 1973, and English
Heritage and the RCHME if the work may affect a
Scheduled Monument. Copies of the apphcation and
supporting  documents (mcluding the Environmental
statement) must be sent to relevant local authonbes, to
DNH in the case of a restrcted Fil g and o F.ngh:q.h
Heritage and the RCHME in the case of a Scheduled
Monument or any other archacological site.

The DMXT is the highway authority for trunk roads
and special roads (such as motorways). The county
council is generally the highway authority for all other
roads within their area, Complications arise for bridges
carrying roads for which the DOT 15 not the highway
authornty and where the bndge approaches are in differ-
ent counties. In such cases one authority becomes the
highway authority for the whole bridge, cither by agree-
ment between the councils oF by determination by the
Minister. Both the DOT and local ]!li.g]!m'u:.' authoritbes
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may construct new highways and may provide and main-
tain new road ferrics. Section 105A of the Highways Act
1980 requires thar the DOT must determine whether
the propect falls within the scope of the Environmental
Azsessment Directive when considening the construction
of a new highway or the improvement of an existing
highway, If the project falls within Annex | (eg special
roads) or Annex IT the Secretary of State must publish an
environmental statement, The threshold conditions
which a road must cross to qualify for environmental
assessment under Annex 11 ase set out in the indicative
criteria of Department of the Environment Circular
15/88, namely major road improvements over 10km in
length, or over lkm in length through a National Park,
or withan 100m of a $551, natonal nature reserve or a
Conservition area.

The framework for managing railways i set out in the
Failways Act 1993, which places an emdironmental duty
on the Secretary of State and on the Rail Regulator,
Railway lines are owmed and operated by Railtrack
throwgh regional zones. Railtrack's Technical Support
Unit maintains a nagonal database of coastal rack sur-
veys, Lines for long-distance railway waffic are Annex [
projects under B533TEEC for which emvironmental
assessment is mandatory.

In England, major airports are not uswally associaned
with the coast, but the availability of flat land, and the
ability to reclaim land, give coastal locatons certain
advantages. There have in the past been proposals for an
amrport in the Thames Estoary, and there are plans for
building an airport on the Severn Levels i Wales,
Merodromes with a basic runway length of 2100m or
more are Annex [ projects under 85 33VEEC, for which
environmental assesament 5 mandatory.

8.4.15 Water quality and quantity

Water supply is for the most part a maner for inland
areas, but there are particular concerns at the coast for
the discharge of water and sewage, and the maintenance

of water qualiry.

Threats

Dhscharge of foul water involves the construction of sew-
ers, sewage processing installations and owrfalls, and dis-
posal ar sea. Land-based processing installations often
have a coastal locanon, Construction of sewage treat-
ment facilities and ourfalls may impact on archacological
materials on land and at sea in two ways; through the
effects of onshore construction, similar 1o those of other
development projects, and through the laying of offshore
outfalls, as with other pipelines (sce above, paragraph
B.4.11).

Four types of material have been dumped ar sea:
sewape sludge, dredge spoil, and solid and liquid indus-
trial waste, The dumping of mdustral bguid waste
ceased in 1992 and dumping of sewage sludge will stop

in 1998, The greatest amount of material dumped is
dredge spoil (Davidson e al 1991) and there are a largs
number of licensed sites for its disposal. Most of this
spoil results from excavations for the construction of
docks, harbours, marinas and their access channels, and
from other activities such as maintenance deedging.
Dhisposal at 2ea of rubbish and dredge spoil may bury,
compact, and distory submerged archaeological material.

Where dumping takes place close to shore, the mate-
ruil dumped may also affect parterns of coastal erosion
and aceretion. The cessation of dumping coastal mine
waste i north-cast England, which mainmained beach
levels, has led w loss of beach material (Carer 1988),
Archaeclogical deposits along the coast are subsequently
exposed and damaged or destroyed by increased erodion.

The effect of warer quality (pollution) on archaeolog-
ical resources may be a factor for the preservanion of
terrestral, mvertidal, and submerged archacological
sites. Pollution alters the chemical composition of water
{groundwater and seawater) and soil. However, very li-
tle research has been carried out on water pollution and
its effect on archacological sites.

Regime

Water falls within the responsibilitics of the Warer
Cueality Dhvision and the Water Resources and Marine
Dhvision of the Department of the Environment, The
Environment Agency has functions in respect of warer
resources by virmee of Part 11 of the Water Besources Act
1991 and the Ervironment Act 1993, The Authority is
oibliged to take all such action that it considers necessary
of expedient o conserve, redistribute, augmment, and
secure proper use of water resources (NREA 1995d). The
Environment Agency also has functions with respect 1o
water pollutton by virtwe of Parr 11 of the Water
Resources Act 1991 and the Environment Act 1905,
Part 11T makes provision for water quality objectives, pol-
lution offences (including discharges), precautions
against pollution including water protection zomes and
nitrate scmsitve areas, and codes of good agnicultural
pracuce (NEA 1993%c). The provisions of Part I apply
o ‘controlled waters’, which include ground waters
(waters contained i underground strata), mland fresh-
waters (relevant lakes, ponds, rivers, and water courses
o the freshwarer limit), coastal waters (highest
tide/freshwarer limit 1o baseline, plus warers of any adja-
cent enclosed dock), and relevant terrivorial waters
(baselines w 3mm). In all s operations, the
Emaronment Agency has a statutory obligation towards
the environment.

Water services are supplied to consumers by water
and sewage undertakers, establshed under the Water
Industry Act 1991, They are responsible for the exten-
sive capital works inroduced 1o comply wath UK and
European water quality standards, noably the Bathing
Warer Directive and the Urban Wastewater Treatment
Directive, The undertakers have similar envirommental
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duries o the Environment Agency under the Water
Resources Act 1991,

A licence from MAFF 15 needed under Part IT of the
Food and Environment Protection Act 1985 (FEPA)
for the deposit of substances or articles, or scuttling of
vessels, in the sea or under the sea bed of territorial
waters and the continental shelf. Cerain deposits are
exempt from the provisions of FEPA as a result of the
Dieposits in the 5ea (Exemprions) Order 1985, MAFF
must include in a licence such provisions as appear nec-
essary or expedient 1o protect the marine environment,
the Indang resources it supports, and human health, and
t prevent interference with legitimate uses of the sea.
MAFF may include in a licence such other provisions as
it considers appropriate. MAFF may require the
applicant 1o supply such information and permit such
examinations and vests as may be necessary or expedient
to decide whether a licence should be isswed, and what
provisions the licence, if issued, should contain.

8.5 Regional case studies

Matural processes and human activities vary greatly
around the ooast, and national policies need to be sensi-
tve to local conditions. In order to illustrate this
variability, and to examine some of the approaches to the
management of ooastal archacology that have been
developed, four arcas of coast with varying configura-
tions of physical geography and human wsage were
studied in more detail; Bndgwater Bay, Merseyside, the
Wash and North Norfolk, and Cleveland and Morth
Yorkshire. More details of the current state of archaco-
logical knowledge of these arcas can be found in the
relevant sections of Chapters 6 and 7 above,

§.5.1 Bridgwater Bay

Bridgwater Bay lics on the south-west coast of England,
on the southern side of the Severn Estuary. It forms the
estuary of the rver Parrett, with its northern himit
marked by Brean Down and #ts western by Hinkley
Poant. It s characterised by estuarine conditrons, with a
broad area of sand and muodfas exposed ar low tde.
The coastline is formed by low cliffs, sand beaches, and
sand dunes. At the southern side near Stolford there are
areas containing stratified layers of peat. The Bay is gen-
erally subject to accretion; there is sand and shingle drift
enstward into the bay, and the mud deposits are accu-
mulating. However, there B also ercsion along the cliffs
at Hinkley Point, and dune eroston near Brean (Motyvka
and Brampton 1993), Storm surges at high spring tides
can produce overtopping at Brean, and at the low-lying
coast east of Hinkley Point.

The bay lies enmrely within one county, Somerset,
and within two districts, Sedgemoor and West Somerset.
There are no major areas of residential or commercial
development on the bay, The main focus of settlement is
the town of Bridgwater, which lies inland on the river

Parrett. At the south-western corner of the bay i the
Hinkley Point nuclear power installation, and the area
around it 1% managed as a natire reserve. The bay is
imporant for its landscape and namral environment,
especially for its bird Life. It has been designated as a
Mational Nature Reserve and a2 Ramsar site, and there
are also vwo 58551s on the coast, at Brean Down and
Berrow Dunes.

Archacology

The archacological potential of the bay has been
assessed by a rapid survey of the central and southern
parts of the intertidal zone by the RCHME, which has
confirmed the presence of a considerable quantity of
remains, cspecially of structures related to fishing.
The potential of the coastal zone is less well docu-
mented, apart from the excavations at Brean Down,
The peat layers on the southern side of the bay, pre-
sumably the scaward extension of the deposits
explored in the Somerset Levels, are likely to contain
an important record of human impact on the environ=
ment.

Threats

The bay is gencrally an area of accretion, but there are
localised pockets of erosiom, which have led to the
construction of sea defences, especially on the sandy
castern coast. Continued crosion poses a potential
threat to the archacological remains, and active ero-
sion of the peat layvers on the south coast has been
observed. The stability of the remains recorded in the
intertidal zone cannot be certainly established without
monitering over a longer period. The effects of future
climate change are unlikely to produce significant
changes in sea-level, but localised changes to wave and
current patterns may be more important.

The coast of the bay is largely undeveloped. Port and
harbour facilities are mland, at and near Brdgwater,
which has been the focus for the development of assogi-
ated industrial activity. Manina development has also
taken place inland ar Bridgwater. The effects of these
activities on the coast are relatvely slight; dredging to
maintain the navigable chanme] has an impact, but it is
himuited in extent,

The major threat at the coast lies in tourism and
recreation, which are economically important activi-
pes especially on the east coast. Beach recreation is
intensive from Berrow to Brean, and the exposed
sandfilats are used for sand-yachting, horse-riding, and
off-road wehicles. These actpnties put considerable
pressure on the environment above the high-water
mark and in the intertidal zone.

A vidal barrage across the bay has been suggested
for tidal regulation, increased leisure use, and electric-
ity generation. Its effects on the archaeological
remains would need careful assessment.
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Management

The Somerset Structere Plan Alteration Moo 2
(Somerset County Council 1993) has no specific policy
relating to the coastal zone as a whole, though the
importance of the coast i recognised in several indnad-
ual policies. It has designated Special Landscape Areas,
some of which are located on the const (ncluding
Bridgwater Bay, Brean Down, and Berrow Dunes)
where development will be limited. Policies for develop-
ment include restricting development o existing devel-
oped areas; similarly, wurism polices call for the
enhancemnent of existing facilities but will not mormally
agree to new developments along stretches of undevel-
oped coast. Facilities for recreation will be enhanced,
and access to coastal locations improved, but with
regard 1o the landscape quality and the nature of the
coast. Archaeology i included in the County Structure
Plan with policies following the guidance of PPG 16,
burt there is no specific mention of coastal archaeology.
The coastal district councils of West Somerser and
Sedgemoor are currently developing their local plans;
Sedgemoor has established an officers’ coastal smudy
Broup.

The dominant theme of management in the bay is
nature conservation and the Management Plans for the
nature reserve and 5551s focus on flora and fauna
locaved there.

There are also initdatives o place Bridgwater Bay in
a wider planning context. The Severn Estuary
Conservation Group addresses estuary-wide issues that
meay affect all areas of the estuary, such as warter quality,
development, and pollution. The Group publishes a
newsletter, The Severn Einary Newslenter, which high-
lights motable issues i the estuary such as aggregate
dredging and other theeats o namre conservation. The
Spmerset and South Avon Coastal Defence Group i
currently planning a Shoreline Management Plan for
the Somerset and South Awon coast.

Conclusions

The Bridgwater Bay area is rypical of a considerable
proportion of the English coastline. Tt is relatively unde-
veloped, and the major human threat comes from
tourism and recreation. There is a high level of environ-
mental avwarencss and active management for conserva-
tion, but archacology does not figure prominently in the
perception of the environmental values of the coastal
zone. Current threats to the archacological remains may
not appear severe, but the namure of the archacology has
only recently been appreciated and there is no baseline
and no series of observations from which to estimate the
long-term stability of the resource.,

Management plans for the most part do not recog-
nise the coast as 4 zone requiring special consideration,
but there are now initatives in place which are seeking
o coordinate coastal issues, especially at a scale larger
than the individual district,

8.5.2 Merseyside

The Merseyvside study area defined here includes the
Mersey Estuary iself, and the adjacent coasts where it
widens out into the open sea of Liverpool Bay. It
stretches from the north Wirral coast o Warrington at
the base of the esmuary, and on the north side past
Liverpool to Southport in Sefton. It i divided into an
inner and an outer zone by the narrows between
Liverpoo] and Birkenhead.

The natural processes of the area are dominated by
the tdal currenes of Liverpool Bay, Erosion is present
along the open exposed coast, with some pockets of
aceretion resulting from redistribution of sediments
from the estuary. The inner estuary experiences slower
tidal flows, and sand and mud are deposited 1o form
banks which are exposed an low tde. Within this sec-
tion, the low-water channel shifts between the northern
and southern banks, continually eroding and reworking
the sediments, and preventing the growth and consoli-
dation of mertidal banles,

The open coast beyond the narrows comprises
mainly sand beaches and sand dunes. To the north of
the estuary the Sefton coast has few concentrated set-
tlements, and i characterised by disused agnculiural
land. The open coast in the north Wirral 1o the south of
the estuary has a balance of settlement and undeveloped
arcas., The open coast B characterised by increasing
tourism amd recrearional activivies, and the growing
importance of namire conservation. The inner estuary s
dominated by tidal currents with sand and moed fore-
shore and beaches, and arcas of marshland. Industey
and commerce once flourished, especially along the
northern shore, but have declined im recent years.
Current initiatives have focused on atracting industry
and commerce, and somulating economic growth,
There are also extensive areas of open land within the
Inner Bone.

There are 2 MNanonal Mamre Reserves, | Ramsar
site, 3 local nature reserves, and 27 55505 in the area,

Archacology

The most obviows features of the cultural heritage of
Mermseymide are the remains of its post-medieval mar-
itime economy, including ports and harbours, ware-
houses, canals, and associated mdustrial development.
There are several muscums and other heritage antrac-
tions in the area wath specifically maritime themes.
Oiher archaeological periods are less well documented,
though the observarion of prehistoric footprints and
stratified layers of peat off the Sefton coast suggests that
there are considerable remains awalting investigation in
the intertidal zone.

Threats

There are pockets of active eroston in the area, espe=
cially on the open coast, Within the inner estuary the
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effects of the constant reworking of the sedimenis on
any underlying archaeological deposits is not clear.

The major human threats affect two zones. Within
the inner estuary the presure for regeneration of the
economy i likely 1o lead 1o redevelopment of the indus-
trial areas, with porential impact through construction
and ity indirect impacts. On the open coast, the major
presaure is from recreation and tourism, which are also
seen as important factors in the economic future of the
area.

There has been offshore exploraton for oil and gas
in Liverpool Bay, and substantal resources have been
locared which are now beginning to be exploited com-
mercially.

Management

The main communication network for issues affecting
the entire estuary i provided by the Mersey Estuary
Project Group, which imitiated the Mersey Estuary
Management Plan, The plan contains policies for such
themes as access, recreation, and tourism. It identifies
landscape and townscape (LT) as areas of special con-
cern, where its objective 15 ‘o protect and enhance the
quality of the bult emvaronment and areas of open coast
adjorning the estuary”, Its policies include the following:

LTI Partner organisations should seek 1o provect and
enhance the quality of the built environment
adjoining the esmary. Where new development
s acceprable in locational verms, the form and
scale of development which would be visible
from viewpoints along the waterfront and from
the river should respect the special character of

the estuary.

LT2 Wherever possible partner organisations
should seck to retain the estuary’s waterfront
heritage, including existing docks and water
spaces and historic buildings and features, with
opportunitics for enhancement and appropriate
rewse being promoted especially where these will
help regeneration.

LT4 Subject vo the matural dynamics of the estuary,
partner organisations should seek vo revain and
enhance the remaining arcas of namaral shoreline
and open land adjoining the estuary and its tmib-
utaries, Sites of geological, geomorphological or
nature conservation interest, or which form an
existing or potennal natural sea defence, should
be protected from development.

LTS The character of the open coast and adjacent
areas should be preserved and opportunities for
landscape enhancement, creative nature conser-
vation, and informal recreation should be pro-
moted.

In should be noved thar, although the buili heritage s
acknowledged, there is no mention of other archasolog-
ical remains,

Three of the local planning suthorites have specifi-
cally identified the coastal zone as an area demanding
special attention. Liverpool City Council defines a
Mersey Coastal Zonie in which special policies for devel-
opmient have been proposed. Sefton Borough Councl
has identified a Coastal Planning Zone within the
Borough Structure Plan, in which the objective 15 ‘wise’
use of the Zone as a whole, including physiographic
conditions and natwral resources. Wirral Borough
Council defines a coastal zone, and, within this zone,
proposals for development will have to satisfy additional
development control criteria, relating in particular to
the preservation and enhancement of the character of
the coast,

Sefton Borough Coundl, in conjunction with the
Countryside Commission, mitiated the Sefton Coast
Management Scheme in 1978 (see Jones o af 1993),
The project closely models the Heritage Coast style of
management and employs a Project Officer wo encour-
age a corporate approach berween landowmners and
agencies, adopting a coordinaning approach o coast-
wide strategics. Key issues for conservation and land
management include specific reference to archacology.

Conclusions

The Mersey Eswary comprises two wvery different
types of zone, onc characterised by previous industrial
development where future threats are likely to be from
redevelopment, the other by open countryside where
recreation and tourism combine with natural processes
o pose the main threat, There 1s a high awareness of the
need for emwironmental conservation, but the extent
and importance of the archacological part of the cul-
tural heritage have not been fully documented.
Mevertheless, there are management initiatives which
would make possible the incorporation of archacologi-
cal objectives. The Mersey Estuary Management Plan is
an integrated and zonal approach to CZM, but does not
at the moment explicitly affirm the importance of
archaeology. On a smaller scale, some of the planning
authorities have adopred a specialised approach to the
control of development along the coast, and the Scfion
Coast Management Scheme is an interesting example
of the integrated consideration of coastal issues, All
these projects would feclitate the consideration of
archacological concerns in an appropriate framework.

8.5.3 The Wash and the north Norfolk
coast

This study area lies on the east coast of England, and
includes the coastline from Gibraltar Point at the north-
ern limit of the Wash, around the sides of the Wash itself
and castward along the Morfolk coast to Sheringhamm.
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The coast of the Wash comprises low-lying land
reclaimed from the sea, froned by saltmarshes, and
defended by multple banks. Accretion is ococurring
widely, with siltation by current-borne sediments
enhanced by alluvial deposits discharged by rivers.
Saltmarsh colonisation i in progress, particularly on
the west and south margins of the Wash,

Tor the east of the Wash the coast is formed of sand
dunes and mudflats, with low chalk chiffs at
Hunstanton. Further east still, the coast is highly varied.
The barrier island of Scolt Head and the shingle spit of
Blakeney Point protect much of the coast and have gen-
erated a varied environment of ntertidal flars, sah-
marshes and sand dunes. The coast here 18 generally
accreting, with sediment derived from the erosion of the
low sand and clay cliffs around Weybourne and
Sheringham to the east.

The coast i largely undeveloped. There are ports at
Boston and King's Lynn on the Wash, and smaller
quays along the Morfolk coast. Oiher sertlements are
moatly small. There is linle industrial development
away from these sites, and the dominant coastal activi-
thies are tourism and recreation; the whole area, and in
particular the eastern Wash and the Mosfolk coast, is the
location for a wide range of beach and aguanic recre-
Ariod.

The area lies in two counties, Limcolnshire and
Morfolk, and seven districts. There are many designated
areas for pature conservation. The North Morfolk coast
is an AOMB and a Heritage Coasr.

Archaealogy

The coastline of the Wash i a product of the most
recent phases in & long sequence of land reclamation
srarting in the Roman period, and has linde archaeolog-
ical significance. The areas of archasological inverest
related o human occupation of the coastline of the
Wash, and its history of reclamation, now lie inland
behind the defences.

Archasological material has been found sporadically
along the Morfolk coast, but much of it has been derived
from the erosion of onginally terrestrial sites on top of
the bow cliffs,

Threats

Becawse of the extent of accretion and reclamation, the
threats to the archacology of the past coastline of the
Wash are mow terrestrial rather than manne; agricul-
ture, development, and drainage are the main threats o
the archaeology of such a wetland emvironment {Coles
1995). A coastal threat would occur only if long-term
sed-level rise exceeded current defences and was not
matched by adequate improvement and heightening, or
if a deliberate policy of managed retreat was adopred.
Current predictions suggest that such a rise is unlikely,
at least before the latter part of the next century,

The most critical theeatr on the Morfolk coast is the
erosion of the low cliffs near Sheringham; ¢lsewhere,
despite localised pockets of erosion, the general pat-
tern of accretion tends o protect the archaeological
remaing. Long-term sea-level rise will accelerate the
process of erosion, bur its detailed effecis elsewhere
are not &0 clear.

The main impact of human activity is through
rourtsm and recreation. The development of tourist-
related facilities and the pressure of visitor numbers
will cause erosion and loss of the archaeological
record.

Management

Management responses have been developed at the level
of county and disirict authorities, through mult-agency
forums, and through imregrated approaches to specific
EOFES.

Lincolnshire County ‘Council has adopted an alter-
ation wo the structure plan which has policies specifically
for the coast, for protecting the conservaton value amd
wurism value of the area. Kings Lynn and West
Morfolk District Council identifies the coastal zone in
the local plan and defines it as extending seaward and
landward of the coastline; its limits have been deter-
mined on the basis of the geographical extent of natural
coastal processes and human activites. It extends sea-
ward to the lew-warer mark and the landward extent s
plotted on the proposals map. Specific policies have
been developed for this zone.

At a larger scale, the Wash Estuary Strategy is
being developed by the County Councils of Norfolk
and Lincolnshire and others to provide a forum for
discussion of issues in the Wash and to produce a
strategy for the management of the Wash Estuary.
The objectives of the strategy are to provide a
framework in which the distinctive landscapes and
archacological and historic features, among others,
are safeguarded.

The Morfolk Coast Project provides the major fet-
work for communication for the area of the North
Norfolk AONE between coastal landowners, conser-
vation groups, and local and navional agencies. It thus
has interests that extend inland away from the coast,
burt it has taken over the management of the overlap-
ping Heritage Coast. The Project is a parmership
between imdividuals, local authorities, statutory agen-
cies, conservation organisations, industry, and other
interested groups (Norfolk Coast Project 1994), and
acts to highlight issues and disseminate information to
interested bodies, and o coordinate managerment
approaches at the coast. It 15 consulted by the Wash
Strategy Working Group. The priority of the project 15
visitor management and it provides a coordinating
role in developing a common approach to coast-wide
visitor management issues, The objectives of the pro-
ject are:
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= o conserve and enhance the natural beauty of the
Mook coast

= po facilitate and enhance the publics enjoyment,
understanding, and appreciation of the area

= 1o promote sustainable forms of social and economic
development that in themselves conserve and
enhance the arca™ natural beaury

To manage this area a Yisitor Management Strategy has
been developed, which aims to complement siatutory
planning documents such as the Structure and Local
Plans of the County and District Councils and other
paolicy documents. The Norfolk County Archacological
Section is represented on the Morfolk Coast Project and
has contmibuted o the Visitor Management Strategy.

The Project has drafved specific policies for archae-
ology:

Al conunue ro use the planning process 1o avoid
damage to archacological sites from wisitor-
related development

A2 ensure that archaeological sites vulnerable vo vis-
itor pressure are adequarely monitored, with
follow-up action where necded

A3} develop interpretation vo raise visitor awarcness
and enjoyment of the AQONB"s archacology

A4  promowe responsible wse of metal devecrors and
encourage the reporung of all archacological
fimds

A5 emcourage those participating in sub-agua o
liaise with Morfolk Landscape Archacology over
amy discoveries of wrecks or finds

Conclusions

Although this stretch of coast is mostly low-lving, the
threats to archacology are highly vanable, depending on
the local details of the histore development of the coast,
the provision of coast defences, the current pattern of
erosion and socretion, and the natune of the local econ-
omy. Management responses have developed ar several
levels; there is explicit recognition of the special needs of
the coast, and archasological interests are represented in
management groups in a way which has enabled the
development of appropriate policies.

8.5.4 Cleveland and North Yorkshire

This area 15 on the north-cast coast of England and
extends from Hartlepool in the north to Bridlington in
the souwth. At the northern limit the coast is low-lving
around Hartdepool and the Tees Estuary with sand

duncs and intertidal peat deposits. The mouth of the
Tees itself has mostly been reclumed for port and imdus-
trial purposes. This area is subject to some crosion, with
southward drift and aceretion at the mouth of the Tees.

Further south, from Saliburn o Bridlington, the
coast i mostly formed by cliffs of clay and shale, wath
chalk ar Flamborough Head. There are several small
bays. The whole of this coast is subject to eposion, with
no significant accrerion.,

There s extensive urban and industrial development
in the north at Harlepool and the Tees, with smaller
towns such as Whithy and Scarborough o the south.
Crherwise the coast s predominantly rural, with
TOUFISM representing an important element of the local
COOMAOITLY.

The area lies in two counties, North Yorkshire and
Cleveland, and six distmos. The MNorth Yorks Moors
Mational Park extends vo the coast here, and there are
mwo designared Heritage Coasts, Momh Yorkshire and
Cleveland, and Flamborough Head, as well as several
5550s.

Archacology

The northern part of this area formed pary of a detailed
survey of coastal archaeology undertaken by Cleveland
Archacology Section, in collaboration with Durham
County Council, MNorth Yorkshire County Counal,
Morth Yorks Moors Matienal Park and the RCHME;
over 2000 sites were identified (Buglass 1994). Further
south, the predominantly chiffed coast means that
coastal remains are limived o the small bavs, though ter-
restrial archacological sives occur on the clifftops,

Threats

The threats in this region are sharply dvaded, In the
northern region the low-lying coasts are exposed 1o
some erosion, but the potential impacts of urban regen-
eration are much more important; the decline of trad:-
tional heavy industry has produced considerable
pressure o redevelop. Further south chiff erosion poses
the major threat,

In 1991 a hcence to explore for hydrocarbons was
wsued for a bleck adjcent to Bndlington Bay and
Flamborough Head, An environmental statement was
prepared, which included the submerged archacological
remains in the area.

Management

The management needs of the environment have been
recognised mn several differemt ways, though coastal
archacology i incorporated to a variable extent.
Policies for archacology have been included in sirue-
ture and local plans and Heritage Coast management
plans, but there are no policies specifically for coastal
archaeology. Humbersde County Counal and some of
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the district councils identify the coast 4% a zone for spe-
cial policies, but aguin there are no policies specifically
for archacolegy. Cleveland Counry Council and dhe four
district authorities have combined to produce a draft of
a Cleveland Coastal Zone Management Strategy.

The Industry and Mature Conservation Association
(INCAY, a point initiatve by indwstry, bocal authorities,
and English Mature, consists of a small expert team with
experience in both industry and conservation, a Board
representng local business and conservation interssts,
and a broader-based steerning group providing policy
direction. The overall aim of [INCA s to ensure that
industry and nature exist and grow in harmony so that
the public may benefit from prospenty in an mproving
environment. [t has undertaken a fundamental review of
the state of the environment on Teesside and will be
coordinating a Tees Estuary Management Plan,

Conclusions

This area llustrates very clearly the different types of
human and natural threats, and the different types of
landscape and archacological resource exposed to them,
It also emphasises the need for consideration of the
detailed local conditions before the effects of long-term
and large-scale processes can be properly estimated.

8.6 Conclusions: blematic issues

in managing En ’s coastal
heritage

5.6.1 Complexity

A striking feature of coastal management in England is
the complex blend of organisations which may be
involved in any given issue. Each section of the coast
may involve activities by central government and
agencies, local auwthorines ar county and distmct levels,
harbour authorities, development corporations, com-
mittess and forums, private companies, indusiry groups
and professional associations, and an extensive range of
non-govermmental organisations. The lead organisation
in =ach case may be a proponent or an arbiter, may rep-
resent a broad public or a narrow interest, and may have
acquired its role through expertise or historical accident.
In many respects, mastering the institutional dynamics
of coastal management in respect of a particular issue or
area will be the key 1o managing Englands coastal her-
itage successfully,

Local complexity alse occurs in statutes and policy
documents. Statutes with general application may
include schedules which contain details of local rele-
vance, of refer to secondary legislation such as
regulations and orders that are set out in stauory
mstruments. In addition there 15 an extensive range of
local acts applicable to harbours, navigable waterways,
and major constructions. Tiers of statutory plans and

ather planning documents are frequently overlain by
many different management plans, strategies, and initia-
tives which overlap both functionally and geographically,
Consequently, the particular statutes or documents
which contain powers or policies impinging on coastal
heritage, and the work of archacologisis, will be different
from one stretch of coast wo another.

Although constal management s split berween many
organisations, there are certain key players in central
government (notably MAFF, DOE and DOT) and
ameng the national agencies (e English MNature, the
Countryside Commission, and the Environment
Agency)., However, the precise involvement of these
organisations 1s far from straigheforward. Firsy, although
one organisation may be responsible ultumately for a
number of regimes, the offices that are involved within
those organisations may be quite separate (see Table 7).
Second, the geographical structures of mnarional
organisations also vary considerably, some being highly
centralised whereas others operate through a diffuse
regional structure, Third, the degree of imtegration
peross functional and geographical divisions also varies
from one organisation 1o anather,

There is no single mode] for coastal management
around England, because the ssues, initatives, principal
bodies, frameworks, and procedures vary from one
steeteh of coast o the neswt. Guidance on managing
England's coastal heritage can be offered only in broad
termns, because the details of implementation can vary so
markedly. Examples of best practice can be identified
and publicised, but further application of such examples
must be sensitive to local circumstances. Complexiny
can be ‘managed’, however, by addressing local circum-
stances explicitly. An appraisal that identifies the local,
national, European, and international webs that enfold
coastal management in a particular area will form the
surest base for effective archaeological strategies.

8.6.2 Boundaries

Archaeologists must become familiar with the many
boundaries that cur across the coastal zone, and with
the status of the segments so divided. Each of the
regimes discussed above cuts the coast according 1o a
different principle with a different purpose. In additon
to jursdictional boundaries, there are ownership
boundaries and special area designations, The limits of
each will have wo be sought separately. Archacologists
st also have an awareness of the boundaries that cut
the sea horizontally; boundaries wend w addreess the
sea's surface, the water column or the sea bed, but
rarely all three, Such complexity has appreciable impli-
cations for introducing a consistent and comprehensive
archacological input vo the consent’ procedures con-
cerned. The continuing complexity of boundaries
seems unlikely 1o change, especially given the
Government's reluctance to extend local planning
authority junsdiction,
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8.6.3 Curatorial responsibility: central
viersus loeal

The discussion above has emphasised the involve-
ment of both natonal and local agencies in the man-
agement of the coast. For archacological concerns on
dry land the planning system exercised by local plan-
ning authorities plays a critical role in archacological
preservation, through development plans and devel-
opment control procedures, District and county
authorities have consequently emerged as a prime
focus for archaeological expertise and management
information. The archacology of the supratidal and
intertidal zones can also benefit from such protection
in =0 far as any theeats wo it fall within the definition
of development; local authorivies are also heavily
involved in the rapidly growing feld of integrated
coastal zone management, Bur there are also some
key issucs where the lead responsibility lies with
centeally organised narional bodies, such as coastal
provection, flood defence or some harbour works, In
these cases there is a risk of a disjunction berween the
lead agency and those with curatorial responsibilivy
for archacology.

This problem becomes particularly acute in the
subtidal zone beyond the limits of planning authoricy
jurisdiction, where the sectoral approach w permis-
sions is adopted. The "central versus local’ guestion
was a key issue in the deliberations of the House of
Commons Environment Committee, and in the
Government’s responses. Although the Environment
Committee, drawing on a strong body of opinion,
favoured the extension of local authority control over
the coast, the Government rejected the option in
favour of the central, sectoral approach. This prefer-
ence suggesis that consent procedures will focus on
views and information provided by the central
archaeological agencies.

However, archacology is managed on a quite dif-
ferent basis. Although English Heritage is a statutory
consultee in respect of some procedures, its role is
uvsually limited to works which impinge upon
Scheduled Monuments, and the real focus of curato-
rial adwice lies with the archaeological officers of
local authorities. Although this i ot a problem as
far as the Town and Country Planning process is
concerned, it presents a dilemma for consents deter-
mined centrally. On the one hand, English Heritage
may have to develop a role at the coast which runs
contrary to its policy for land archasclogy, and for
which addinonal resources will be required, and on
thi other hand, central government offices may start
to contact local auwthority archaeologists directly.
Whereas local authorities have a clear interest in sec-
toral proposals thar are close to the shore, they have
a less obvious interest in matters out on the conti-
nental shelf, even though proposals pass through the
same procedure. Diminishing interest with distance
from the shore will also be reflected in local

authorities' ability po give a considered response 1o
proposals, and in the share of resources thar they can
COMmmit.

8.6.4 Coastal environments

The coast is a demanding environment; steep cliffs,
sharp rocks; and soft muddy shores fringe waters
which move capriciously over hidden shoals under
the impetus of weather and tide, Coastal manage-
ment is similarly demanding, and has to be navigated
skilfully to make the trip successful. Charts and pilows
are essential and there is plemy of advice available,
but none of it can vell archaeologists where they wam
o get o, Archaeologists should be aware of coastal
managernent, but their aims and objectives have 1o be
established beforchand lest they be swept away on a
fleod tide of paper. There is currently a high level of
awareness of archacology among non-archacological
coastal managers, and a sympatheric response 1o iKs
needs, bur the archacological profession needs o
respond with clear priorities and well supporied
AFEUMENLS,

Carefully direcred archacology can make a signif-
icant contribution o coastal management, not only
in terms of data about coastal change and the pres-
ence or absence of sertlements, or in providing an
additional artraction for rowrism, but in answering
questions abouwt what is it like o be human on the
edge of the sea. It is, after all, the human dimension
of the coast = lhife, hivelihood, and environmental
responsibility - which has motivated recent efforts to
improve coastal management. Archacologists could
try to bring their perspectives about how previous
generations dealt with the sea wo bear on contempo-
rary issues, not as models for action, but as general
illumination. Arguably (and without relying on pre-
carious cross-cultural comparisons) the people
invalved in all of the regimes listed above will face
some problems and pleasures which were familiar to
people who hved and worked on the same coasts in
carlier times. Such common concerns can be empha-
sised in discussing the relevance of archacology at the
coast, and the need for broad participation in the
management of coastal heritage.

Although the basis for introducing archasological
research into management must respect local
circumstances, the landscape assessments high-
lighted in PPG 20 offer an approach that has general
relevance. Landscape perspectives on peoples’
engagement with their coastal environments could
raise questions which are directly relevant vo preser-
vation, tw the enjoyment and knowledge of the
public, and to the enhanced appreciation of the coast
by people who live and work there. In short, a clear
research agenda s fundamental to managing
England's coastal heritage, and o coastal manage-
ment as 4 whole.
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Table 7 Responsibilides of central government offices

EXNGLAND'S COASTAL HERITAGE

Bexibways [ Directorase

Lorkan and Cieneral [hectorale
Highways, Safery and Traffic

DEPARTMENT DIVISION IMPLEMENTING FEOCEDURE OR ORGANISATION
Dicpartment of Tranipos Poete [Evwana Scction M comsents; harbour revision orders; harboar
bo-laws e
Costguard Agency Receiver of Wineck; Marine Pollamon Congrod Lia

Radltracks OfGoe of the Rail Regualatar

Tramspory and Works Processing Uit

Bridges and crossings

Mislszry of Agriculnare,

Flood and Coaseal Diefence Devmion

Cerant memorandda; strategic guidance

il and Gaas Diiviséon

Tebecommumnications amd
Posrs Dinvsion

Feheries and Food

Frheries Divisdon 1- [V Shellfish; filhﬁl'-fﬂm'lh hasbaoiar grami; CoRSCrvalsnn melsurcs),
vease] lcensing eic

Moarine Ervironment Protecison FEPA Boemsing

Divisicn

ESA Divissan Enviroamentally Senaive Ares

Drepariment of the Countryside Division Countryssde Commission; Coastal Policy Branch
Ervaranment

Buropean and Magratory Erghshl MNatane

Wildlife Divisson

Planming Dvisions Statatory plan and development confrol palicy; PPOs,
RIFGrs enc; Planming Inspectorme

Mincrals Planning Division Coordimstbon of Governmens view

Water Sponaaribip and Mnagation Matonal Enviconment Agency; inlend amsgation

Dvimion

Water Qualiny Division Water quality directives; discharges of water; water guality
objectves

Envisonment Protection Group Her Majpesay's Inspectorare of Pollution

Water Resouraes and Mamne Dhvisson | Coosdination of manne envireamental polsy

Ruaral Development Lhaos Riaral Dievelapment Copnmisason

Depamenent of Trade and Elecizicay Diviadon Generaring stations and facilivies
Industry

Transmission cables
Landward and sesward Boensing
Consents for telecommunications cables

Mintirry of Defence

Terrivorial Wwners Office
Drefence Lands Service

Baselines, deliminason

Mol properiy: consorvation

Hydrographic Office Survey and charis
Deparmment of Mmbonal Hemmage Division Emglish Hericage; RCHME; maritime archaecology
Heritage
Towrisen Divisson English Tourisn Boand; Regional towrist boards
Sport and Recreason Division Sports Coucl
Cabinet Offfice Dffice of Scence and Technology NERC laboratorics and instifutions
Depasiment of Employment Healeh and Safery Exccutive Offshore Safery; Health and Safery o Work




9 Potential and priorities

by M G Fulford and T Champion

9.1 Introduction

The study of the archacology of the invertidal zone has
drawn heavily on the NME, county SMEs, and evalu-
aton of the published record, The strength of this
record is that it has provided us with the basis of o
natienal overview of the archagological resource, but it
contains two fundamental weaknesses, Firstly, the
majority of the records for both the prehistonic and the
historic periods contain data of poor quality; a major
problem here 15 the faillure o idenufy closely the con-
text of finds, so that it i= often difficult to distunguish
between those from in situ contexts in the ntertdal
rone and those from, for example, e¢roding cliffs,
Equally, a great many records fall far short of what =
now expected in terms of idennfication, a problem
which is particularly critical for the prehistoric period.
Conceprually, oo, the interpretive framework can be
seen as an extension of that applicd o land-based
archaeology, with little consideration of whar might be
related 1o specific coastal or marine activities and
installarions such as fishing, boar-building, wharfage,
ete. The well preserved coastal site surveyed an
Tolleshury Wick Marsh, Essex, provides a good exam-
ple of a site whose date and funcrion are unknown
(RCHME 1995} (Fig 127). Secondly, and much more

seriously, there is the concentration of records in the
prehistonic (Mesolithic to Iron Age) and Roman peri-
ods, Medieval and post-medieval records are scarce
enough not to warrant the regional treatment given to
prehistoric and Foman finds in Chapter 7. Thus, in the
absence of entire categories of coastal monuments and
sites such as floed and sea defences, or seaside and har-
bour architecture, and of coastal industries such as
fishing, ship-building, and leisure, there is insufficient
data with which w begin to characterise England’s
coastal heritage, As we have seen, Cornwall is the only
county to draw systematic attention to its small ports
and harbours in its SME, Indeed, 1t was a general con-
cern about the coastal and mntertidal record which led
po the initiation of this review (of RCHME 1993a),
Our smedy has, however, significanmtly benefited
from the resules, vsually of an incerim nature, of a
number of current or recent surveys of the intertidal
zone which have drawn anention o its archaeological
potential. The special value of these surveys in combi-
nation s thar it has been possible w gain a much
clearer insight into the range of archacological sites and
monuments in the intertidal zone, pardcularly those
related o marine or coast-specific actvities. Evidence
of structures relaved o fishing, for example, appears for

Fig 127 Tollesbary Wick Marsh, Eesex: a) Eartlreoerk survey of coastal sie of wnlaroton dare mrdjum;:r}m (RCHME

1995, fig 6); b) Imterpretaion of a) (RCHME 1995, fig 8)
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the first time in surveys undertaken since the 19805,
Taken individually, it is striking how variable, whether
implicitly or explicitly, the scope of each survey has
been. Thus the North-east Maritme Archacology
Survey has concentrated on the industrial archacology
of the ecarly modern and modern periods, whereas
there is very little in the Hullbridge Survey which post-
dares the lare Iron Agelearly Roman period. The
Whitewall Creek Survey was explicitly concerned with
the recording of barges and hulks. On the other hand,
the Woomon Quarr survey has taken a more holismc
view, with the archaeological record embracing the
Mesolithic™Meolithic 1o the carly modern period. The
overwhelming emphasis of all this recent work has been
on the intertidal zone, where the threat has been per-
ceived to be the greatest, but livtle amempr has been
made to understand how development pressures, for
example, are affecting the archacological and architec-
tural resource immediately inside the sea wall, or ar
those points on the coastline where the present land
surface 15 erading.

In assessing the state of the archacological resource
for each period, contributors have drawn attention to
the dichotomy between evidence for coast-specific
sctivities and for terrestrinl settlement adventitiously
exposed in the intertidal zone, Although it is clear that
the greater part of the record from the later medieval
period onwards does indeed relate to coast-specific set-
tement or activities, some uncertainty surrounds the
status of earlier material. Since our ignorance of the
extent of shoreline retreat from the Mesolithic onwards
is a recurring theme, it is perhaps unwise to assume
that sentlement evidence of prehistone, Roman or early
medieval dave pevealed in the intertidal zone derives
from terrestrial rather than shoreline settlement, until
a clearer understanding of nature and context has been
obtained. Indeed, our uncertainty about such a funda-
mental issue as the relationship between settlement
evidence exposed in the imertidal zone and 15 con=
temporaneous coastline draws attention to the urgent
need to ey 1o advance comprehension in these matters,

The remainder of this chapter will be concerned
with four themes; firstly with indicating the academic
issues where there is the greatest urgency to take sur-
vey forward, secondly with a methodology for prioritis-
ing for risk; thirdly with a strategy for management of
the coastal zone, and fourthly and finally with the
development of a strategy for survey.

9.2 Period-by-period review

9.2.1 Prehistory

The Palasolithic

Finds of Palacolithic date are rare in the intertidal and
coastal zone and no site has yvet been able o inform us
about coastal occupation. The overall importance of

Early Upper Palacolithic occupation sites such as
Eent's Cavern (Devon) and Kirkhead Cave (Cumbsria)
cannot be overstated, but the greatest potemtial lics
with the Late Upper Palagolithic sites such as
Hengistbury Head (Dorset) and Tirchwell (Norfolk),
The Devensian depesits which have produced end
scrapers, buring, and backed knives require further
exploration. The porential of the archacological
resource for the Palacolithic is also being explored by
the English Heritage-sponsored Southern Rivers

Project.

The Mesolithic and later prehistory: the
submerged forests and peats

Cleneral

Although a significant number of the submerged
forests dare vo ¢ 3800 cal BC, exposures of the forests
and the pears rypically range in dave beraeen ¢ 4900
cal BC and ¢ 1200 cal BC. Submerged forests contain
a potentially very rich resource of artefactual, struc-
mural, and environmenial evidence relevant 1o a num-
ber of issuwes. Although comparable evidence can be
found inland, for example in wetlands such as the
Somerset Levels and the Fenland, these are prone to
desiccation resulting from drainage schemes and to
widespread destruction from peat extraction and agri-
culture. The greatest incidence of this type of resource
i5 in the Fenland itself, and in major river estuaries
such as the Humber, Severn, and Thames. Altogether,
there is an unquantified resource in an unknown state
of preservation sealed beneath post-Flandrian alluvi-
um bordering those estuanes. The depth of this allu-
vium s such that it 15 generally beyvond the resources
of modern archasology to investigate it satisfactorily
or to monitor it duning the course of development. In
the intertidal zone this evidence is exposed from time
to time without the necessity for deep excavation, but
it 15 undergoing erosion at rates which are as yet
unquantified,

A further dimension of the peats and submerged
forests is that they become more coast-specific after the
main phase of post-Flandrian sea-level rise, Whereas it
s mot always casy 1o cstablish the relationship of
Mesolithic or other carly prehistoric peats and sub-
merged forests with their associated coasts, this
becomes a little more evident in later prehistory.

Submerged forests and peats can contain a nich
resource of biological evidence relevant to isswes of
extinction and introeduction, and thus the interaction
between people and plant and animal communities. In
the west of Britain, where acid soils mean thar animal
benes are often only preserved on coastal prehistoric
sites; finds of aurochs' bones and of other wald, some-
times extingt, animals are numerous.

At the outset there 15 much to commend a national
base-line survey of the peats and ‘submerged forests” of
England. The resource has never been systernatically
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mapped or quantified, nor has s potential been
assessed against a standard set of agreed criteria 1o
determine priorities for further study. A second level
of study would involve the preparation of base maps
of individual selected exposures which would provide
a framework both for the monitoring of erosion and
for the recording of new discoveries. Some prionty
areas for assessment are listed below and identified in
figure 129,

Hunter patherer/agricultural transition

Significant numbers of submerged forests date to
ground ¢ 3800 cal BC and have the potential for
addressing the problem of the hunter-gatherer/
pgricultural transition, Many of them have produced
lithics and charcoal, Environmental investigation of
key sites needs to be carried out in order to establish
whether the charcoal is the result of natural fires,
local hearths or more widespread manipulation of
coastal environments by Mesolithic communities, as
has been documented in the very different context of
some British uplands, The extent of this evidence,
and of late Mesalithic coastal activity, requires evalu-
ation. The preservation of biological evidence on
these sites makes them particularly promising in the
context of evaluating peoplefenvironment relation-
ships at the time of the transition o agriculpure. The
crvironmental evidence would contribure 1o evalua-
tion of the following issues:

= were there sedentary late Mesolithic communities
in selecred coastal contexts? were they manipular-
ing their enviconment, and to what end?

= 1o what extent is there evidence of continuity or
change in natural or manipulated enviconments
£ 3R00 cal BC?

= is there evidence of significant namral
environmental change during this period?

Larer prekistory

An important aspect of the peniod between the Early
Meolithic and the Iron Age is the possibility of recov-
ering well preserved structural evidence associated
with conremporary land surfaces from the intertidal
zone. The cvidence from the Stumble (Essex)
indicates the potenual that a drowned “dey land” land-
scape not otherwise disturbed by subsequent cultiva-
tion offers for understanding Neolithic exploitation
and settlement. Similar potential exists for the
Mesolithic along the Essex coast. For understanding
structures, settlement, and exploitation of Bronze and
Iron Age date in a ‘wetland’ and coastal environment,
both the Hullbridge Survey of the Essex coast and the
recent work at Goldcliff (South Wales) in the Severn
Estuwary demonstrate considerable  potential,
Although Goldeliff appears 1o represent a specialised

settlement exploiting an estuarine environment, the
Stumble has produced little indication of a coastal or
marine aspect. Mevertheless, because of the preserva-
pon of the associated land surface, it is an important
contribution to our evidence for a period where linle
of comparable quality survives from “terrestrial’ sites.

For later prehistory and the historic period there is
some evidence for episodes of particularly marked
environmental change which may relate o climaric
episodes. From the liverature, the Iron Age appears o
have been a period of partcularly dramatic change in
coastal environments when peats were buried by estu-
arine clays. It is important to establish whether these
changes are reliably dared, and the extent w which
they are synchronous from region 1o region.

The clear incisions made when ditch systems have
been cut through peat surfaces into the underlying
alluvium have proved remarkably susceptible to dis-
covery by aerial and alse ground-based survey.
Informartion about the existence and extent of ditch
systems which have drained alluvial wetlands s cru-
cially important to our understanding of their
exploitation in the historic period, and perhaps alio in
later prehistory. It would be reasonable wo search for
this evidence ar all locations where alluvial wetlands
have been subject o erosion.

9.2.2 Roman

Despite the ubiquity of arvefacts of Roman dare in the
intertidal zone, there is little that can be written about
the nature of coastal settlement, its interrelationship
with the sea, and the exploitation of marine resowrces.
To give one example, although oysters are a distine-
tive attribute of settlement inland, the evidence for
their cultivation is non-existent, and there s no
means of gauging i1 impact on coastal sertlements.
Was the pracrice relatively localised, or spread widely
along the coasis? The study of the fish and shellfish
remains from the midden at Leigh Beck on Canvey
Island, Essex, indicates the potential for the idenrifi-
cation and characterisation of comparable sites
arcund the coast.

Salt s even less visible as a product, although dis-
tinctive traces of s production can be found
numerous locations of lave Iron Age and Roman date
along the ecast and south-east coasts. 'We know sur-
prisingly lictle abour the convext of salt production
and its relationship with settlement; more problemat-
ic stll is the apparent decline in evidence for sah
manufacture after the second century ALY, Is there a
real decline, with production perhaps concentrating
outside Britain, or s it that metheds of producton
changed so that the process becomes less visible
archacologically? Metal vats, for example, may have
replaced ceramic containers and the use of flues and
kiln-like structures. The relationship between salt
production and potting, which 15 particulacly well
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attested on the north Kent coast as well as around
Poale Harbour, Dorset, also remains to be explored.

Traded arwefacts, both conuimental in origin like
terra sigillata, or Romano-British such as Colchester
mortaria or Dorset BB1, show the importance of
cross=channel and coastal trade, but the frequency and
character of ports are unknown. Although evidence of
harbour works has emerged at London and at some
major military sites such as the legionary fortresses,
there is @ distinct lack of information from other, par-
ticularly civilian, settlements. Even at some of the best
known Roman coastal installations such as the lape
Roman Saxon Shore forts there is a dearth of evidence.,
It is, therefore, critically important to determune the
extent to which constal traffic and wade lay outside the
controd or influence of the army, as well as to charac-
terise the military contribution. In this conbext it 15
important to establish whether the tvpe of port or
wharfage facility constructed in civihan settings dif-
fered from those with a military assocation. At the
same time, the degree to which trade and supply was
channelled and controlled through London needs to be
assessed, and the difference in the scale of provision of
port facilities at different locations may prove to be a
critical indicator. The question of the importance of
individual coastal locations 15 particularly tantalising in
those situations where they are linked to the hinterland
by known roads, especially in East Angha or the
Wirral, where Roman roads have been traced wo the
coast, but without any evidence so far recorded of ter-
minus settlements on the shore, Much has been
destroved by coastal erosion, as the intertidal finds
make clear, but the extent of this loss has vet 1o be
defined.

Superficially, much of the evidence of
Romano-British date from the intertidal zone appears
to have a distinctive character, but this requires much
better characterisation, in the context of an assessment
of the role of the sea for navigation and of the extent of
marine explotation for the producton of food
resources, salt, and consumer goods such as pottery.
One outstanding aspect of the record so far 15 #s
apparent selectivencss: many sites are known only as
collections of coins which do not seem vo represent dis-
persed heards, and others are known only as pottery
scartters. Un the face of it, there seems to be a clear
difference between Essex findspots, which are largely
represented as salt-making sites without much other
settlement evidence, and those from north Kent, which
may include evidence of settlement, pottery, and
salt--making. However, such differences may be more
apparent than neal,

In addition 1o exploring the evidence relating o
maritime activities, it should also be recalled thar the
intertidal zone has provided important evidence about
the exploitation of alluvial wetlands in the Roman pen-
od. The potental for discovering other ditch systems
comparable 1o those discovered off the Wemlooge

Level in South Wales, etched into the surface of peat
exposures, remains o be explored elsewhere around
the shores of England.

9.2.3 Post=Roman: Saxon and medieval

The most siriking aspect of the record for post-Roman
archaeology in the intertidal zone is its apparent ran-
tv. In most other respects, the need o understand the
nature of coastal semtlement and s relatonship with
the sea 15 comparable to that identified for the Roman
period. In this case, given the relatve scarcity of
Anglo-Saxon material culture in comparison with the
Boman period, the problem of advancing our
understanding is much more acute. It is perhaps not
surprising that so little of this dave has been recognised
in the intertidal zone. However, the fact that
multi=period sites, such as that at Canvey Iiland,
Essex, have been identified, serves o highlight the
potential of the archacological resource for this period
in the context of systematic survey, The problem is
even more acute in the western half of Britain in the
fifth to the eleventh centunes because of the overall
lack of material culture that can be assigned to this
pertod, This adds urgency to the need to wentify and
date threatened tumber structures such as wharves or
quay structures, revetments, and structures related o
fishing and salt production, These may prove to be our
most helpful indicators of coastal activites, including
the character of coastal and overseas wraffic and wrade
for the period.

Orur difficulties are; of course, compounded by the
abundance of evidence from documentary sources for
the loss of settlement, particularly around the castern
and southern shores of England, between the late thir-
teenth and the sixteenth century, which has presum-
ably destroyed much of the record of earher
settlement, Despate the scale of destruction imphied by
the written sources, the material record is almost
non=existent. Thus we have no clear idea of the scale
of individual settlement loss, nor of the nature of the
remedial action taken and the rate and charcter of
replacement settlement on the coast. As with the
selectivity of the record for earlier periods which we
have noted above, the absence of evidence may simply
reflect the fact that it has not been sought. Until we
have a clearer picture of the evidence for medieval
coastal settlement, it will not be possible 1o address
the range of issues which have been identified for car-
lier periods, In addition, the medieval period presents
us with the distinctive challenge of attempting to
understand the ransformarions and readjustments of
settlement and the wider coastal landscape in the wake
of coastal retreat (Chaprer 3), As with the Roman
period, there 15 considerable potenual for exploring
the extent of medieval field and drainage systems in
estuarine wetlands, where they can be identified cur-
ting peat surfaces exposed in the intertidal zone.
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9.2.4 Post-medieval

Compared with the rate of coastal erosion implied by
our sources for the high medieval period, there has
been comparative stability from the late sixteenth’
seventeenth century onwards, albeit astisted by a con-
rnuing investment in coastal defence schemes,
However, despite the greater chances of preservation,
comparatively little has been recorded from the
post-medieval period in the mtertdal zone, So rich 15
the survival of evidence from this period thar it has
proved easier vo tackle aspects of it in a thematic way.

Although the brief of this survey excludes military
remaing and the dock and other installations of our
major ports, there nevertheless remain considerable
arcas of ignorance in matters which were of critical
concern for the development of Britain as a major trad-
ing, imperial, and industrial nation. The potential for
advancing our understanding of nationally important
aspects of the latter, such as the alum, coal, iPonstone,
and jet imdustries, which all exploited coastal and inver-
tidal resowrces, has been amply demonstrated by the
findings of the North-cast Maritime Archacology
Survey. Of these, the alum industry & perhaps the most
important natonally, and there is a need for systemat-
i survey of each site. Such survey should include study
of the clifftop and foreshore topography as well as the
evidence for the quarrics themselves, to develop the
work of Gary Marshall and others. So far the approach
has been piecemeal with selected survey at varying lev-
els of detail in Cleveland and North Yorkshire,

Some of the most telling gaps in our knowledge of
constal activities in the post-medieval period relate to
shipbuilding and the development of the smaller ports
and harbours, Although little is known about the devel-
opment of the latter, their potential is implicit in their
listing in the Cornwall SME, the implication being that
the subject has been overlooked elsewhere and that it
deserves a wider, national treatment. The same is sure-
Iy true of the shipbuilding, ship-repairing, and
ship-breaking industries, of which little now survives in
a functioning state. Some research is being carried out
on the shipbuilding industry of the Beaulieu Fiver in
the Mew Forest, while the Wootton Quare survey on
the Isle of Wight noted evidence that could be related
to shipbuilding at Fishbourne in the sixteenth and sev-
enteenth centuries, Perhaps the best way forward with
evidence of this period is 1o endeavour to characterise
sample seretches of the coastline on a regional basis, in
conjunction with research on the relevant documen-
Lary S0Urces.

9.3 Thematic issues

9.3.1 Environmental potential

The principal environmental potential of the inter-
tidal zone has been discussed above in its prehistoric

context. The contribution of the submerged foress
and peats cannot be overstared, but it is inappropriate
to spudy them withourt also secking vo understand the
contemporary populations who exploited them and
settled among them.

9.3.2 Dendrochronology

The “submerged forests” have major dendrochrono-
logical potential, demonstrated by the successiul dat-
ing of some sites (eg Swlford (Somerset) and
Woolaston (Glos) in the dating of the “Sweet Track").
Difficulties with dating bog oaks on some intertidal
sites could be due tw local hydrological factors,
methadological problems, or simply the fact that only
asmall numbers of samples have been attempred.
Mevertheless, we cannot overemphasise the impor-
tance of the long tree-ring reference sequences from
these sites for the dating of much less substantial
assemblages of prehistoric wet wood from inland
sites. Potentially, the assemblages of wer wood could
prove an outstanding archive of reference material for
ather researchers, providing, for example, known age
samples for radiocarbon laboratories. Equally, the
further potential of the ‘submerged forests” for devel-
oping chronologics for species other than oak, and for
contributing to the progress being made with pine,
beech, and elm, needs 1o be explored.

Dendrochronology has a particularly imporant
role to play in the investigation of the timescales of
coastal environmental change. Refined chronologics
are relevant to the extent of Holocene sea-level fluc-
tuation, the impact of stechastic events on coastal
environments (for example, storm surge), and the
extent to which changes are synchronous or otherwise
from region to region.

Archacologically, dendrochronology is of special
significance because it will help 1o evaluate environ-
mental change on tmescales which are more relevant
to issues of human environmental perception and
knowledge than chrenologies derived from radiocar-
bon and prehistoric artefacts can be. Indeed, the
tree-rings themselves are o major source of environ-
mental evidence, notably for the information they
provide on climatic behaviour.

9.3.3 Coastline change

The most abundant archaeological record from the
intertidal zone is for the Roman period. While this in
itself is evidence of widespread shoreline retreat, there
is accumulating evidence for a period of partcularly
dramatic coastal change and sand dune inundation at
the start of the Lintle Iee Age. with a special emphasis
on the period of the late thirteenth to sixteenth cen-
turies. This perception is related to a combination of
documentary, cartographic, and archacological
research which points vo the destruction of settlemen
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and the setback of sea defences in, or a little before,
this period. One corollary of this research is that it s
beginning to provide us with some insight into the
formation of the present coastline from the laver
medieval period onwards. However, there is nothing
with which to assess the lecarion of earlier shorelines,
nor the nature and extent of assocared coastal rerrear
or accretion. The recovery of Meolithic and laver fish-
ing structures in the presemt inertidal zone may point
to the possibility that, in general, retrear since ¢ 3800
cal BC has not been as substantial as some authorities
have conjectured. At the same time there is clear evi-
dence of significam regional variation, which needs 1o
be assessed.

Dating the retreat is a major concern; here it will
be helpful to have the evidence of multi-period sites
such as Canvey Island in Bssex and Minnis Bay in
Kent in order 1o gauge when loss was taking place. If
a clearer understanding can be obtained of the
chronology of the more sigmificant episodes of coastal
erosion, it will be of enormous value in understanding
the archacology of earlier sertlements desvroyed in the
process. Were later prehistoric and Foman sites
destroyed by erosion at abour the same me as the
medieval sertlements, or has there been an almost
continuous process of anrition? Moreover, given the
volume of documented sertlement losses from the lare
thirteenth century onwards, there i3 a sirong argu-
ment for leoking more closely at the evidence for this
in the context of the present and more recently docu-
mented coastline and sertlements. In Chaprer 3 Allen
hat ser our models for semlement behaviour in the
face of erosion and sethack in the context of rerrear-
ing upland and lowland coeasts as well as in the case of
the advancing lowland coast. The medieval period
provides an ideal context for the study of settlement
transformations during a major phase of shorelineg
reteeat, One approach to developing this theme is 1o
consider a regional programme of survey which
examines the onigin of settlements and field patterns
which currently occupy the shoreline, in conjunction
with the evidence from the intertidal and subridal
zones. Did any of the sites already exist in “terrestrial’
form before crosional processes exposed them on the
present coast to make them coastal settlements? How
did setback of the coast affect them?

9.3.4 Coastal and flood defence

The construction of flood defences, especially on
wetlands, 15 a prerequisite of settlement, and littde
survives of the English coastal wetlands that has not
been defended and reclaimed. Sea-banks represent an
imporiant monument o man's continuing relation-
ship with the sea. Although defences of this kind date
back o the Roman period, only a few of those cur-
rently in use have produced evidence to show that
they predate the sixteenth century. Although there is

a powerful case for assessing the surviving evidence as
a class of monument in its own right, a better under-
standing can only be obtained in the context of a
regional study. The regional approach advocated for
the study of shoreline change is surely appropnate
here. In order to understand the significance of indi-
vidual sea-banks it will be necessary to review them as
part of the wider history of reclamation and sea
defence, as has been attempted in parts of the Severn
Estuary. This has demonstrated how, in turn, it can
inform our asscssment of the significance of the
archacology in the intertidal zone. Those regions
which for the most part comprise former estuarine
wetlands with complex histories of sea and floed
defence deserve urgent study in order o provide a
contextual significance for the surviving individual
carthworks, This prioritises areas such as the alluwi-
um of the Humber basin, the Wash, the outer Thames
Estuary in Essex and Kent, Romney Marsh, and the
Severn. In their totality, sea and flood defences repre-
sent a class of monument thar deserves urgent

appraisal.

9.3.5 Coastal settlement and the
maritime cultural landscape

As we have seen in the period-by-penod review, apart
from major sertlements like the principal ports, which
have seen continuity since their establishment in the
Roman or post-Boman period, the archaeological
record contains remarkably little evidence of coastal
settlement and the information that this category of
site might provide on the changing exploitation of
intertidal and marine resources. Equally, almost no
evidence has been reported which would allow us o
analyse the developing relationship berween settle-
ments, the coast, and marine resources for any period,
whether prehisvoric, Roman, Saxon or medieval. Our
understanding of the last period, for example, is
almost rotally confined w a perspectuve which is
dependent on documentary sowrces. It cannot be
emphaszised oo strongly that it is not necessarily a
gquestion of absence of evidence, but of the absence of
systematic investigations designed to collect the ewi-
dence with which to address these issues, We are still
a very long way from developing an understanding of
whar Westerdahl (1992) has characterised as the ‘mar-
itime cultural landscape’.

For the prehistoric period, the weight of evidence
15 concentrated on poorly dated and poorly identified
flint assemblages and on the highly visible detritus of
the zalt industry, with very limited consideration of
the existence and nature of the associated settlements.
Howewer, CGoldcliff (South Wales) illustrates the con-
siderable potential here for the Iron Age. For owr
understanding of man/sea relations in the Roman
peried we have the evidence of traded artefacts across
Britain, and of large-scale urban excavations of ports
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like London and, w a much lesser extent, York.
However, we are otherwise dependent on the investi-
gations of coastal forts such as South Shields,
Bl:'ﬂ.ntﬁtl.fl.‘, R::ulvﬂ', R‘i-l’.‘hl'.'mn:rush., Euw:r,
Portchester, etc, which for the most part predate the
era of environmental archaecology. The context im
which most of this research took place was in the
advancement of our understanding of the military and
political history of Roman Britain, Any derailed
understanding of the maritime aspect of this history,
let alone of non-military and/or smaller settlements, is
almost non-existent. The discovery of a site like the
Leigh Beck (Essex) midden illustrates the potential
for the further investigation of this theme.

However, the present study has drawn attention 1o
a large number of findspots, mostly of potery and
coins, in the intertidal zone which are the remains of
settlements, themselves perhaps transposed or dimin-
ished, on the modern coastline. Such records form the
bulk of what is known from the intertidal zone for the
Roman period. Only further research will imform us
how far these were both physically related o the
coasthine of the period, and dependent onm trade
and/or the exploitation of marine resources,
Interestingly, in those areas where the recovery of bri-
quetage and pottery wasters 15 conspicuous in the
record, such as on either side of the Thames Estuary,
there is a corresponding lack of reports of settlement
evidence, This simply emphasises our ignorance of
the possible seasonality and settlement context of
these industries.

Evidence of coastal sentlement from the Saxon
period as a whaole s almost non-existent, although a
few inrertidal sites with lare Roman evidence have also
produced early Saxon material, Rare scatters of Saxon
sceattas in the interudal zone provide the only other
category of evidence for the eighth century, and these
could be further investigated for other categories of
associated material. Although it is possible to target
for further investigation those sites thar have produced
sertlement evidence of this period, it is otherwise dif-
ficult o develop a ‘stand alone’ swraregy for coaspal
settlement of this period.

As in the Roman period, excovation and docu-
mentary research in the medieval and post-medieval
periods have had an urban focus, concentrating on the
major port cities like London, York, Southampion,
and Bristol. Less work has been done on smaller ports
such as Hartlepool, Hull, or Plymouth. Before the
advent of routine and systematic environmental
sampling, the aspect of the life of these ports which
commanded most attention was that of trade as
reflected in the evidence of ceramics and other arte-
facts. However, as with the Roman period, almost no
work has been carned out on smaller coastal commu-
nities. Among the major issues here are whether and
what evidence surives of the coastal villages recorded
in Humberside, Lincolnshire, and East Anglia as

having been damaged or destroyed by storms berween
the late thirteenth and sixteenth centuries. Secondly,
there 1% the need to gain a ¢learer understanding of the
response o coastil sethack |'.'|:|.' cﬂﬂiiﬁiﬂg the evidence
for the origing and development of existing settle-
ments on the coast and their associated landscapes.

9.3.6 Early ports, quays, and wharves

Only one county (Cornwall) drew systematic atten-
tion to the possible antiguity of its harbours, and this,
to a large extent, depended on the evidence of docu-
mentary sources. The surviving remains have mot
been subjected o systematic study and analysis.
Elsewhere, perhaps because of a perception of their
modernity, wharf and port structures are not listed in
SMBs. Within the intertidal zone, records of quay and
wharf remains are very limited and generally occur in
contexts where there is no working harbour facility
today, as is the case with the medieval gquay at
Woolaston, Gloucestershire. Since the sites of known
ports, wharves, and harbours can be readily identified
for assessment, as has been the case with the recent
survey of Hummersea in Cleveland, further research
is thus most effectively directed towards the record for
the post-medieval period; evidence of structures of
earlier perieds s more hikely to be the product of
chance discovery, It is inevitable thar surveys of quays
and wharves will require study of their associated
harbour-furniture and standing buildings, in order to
gain an understanding of the comtext of their
development,

9.3.7 The fishing industry

Recent surveys have drawn attention to a wide array
of post-settings in the intertidal zone, These range
from linear armangements (eg kiddles in Essex and
Kent), often several hundred metres in length, w
V-shaped structures (fish weirs), hurdles, and 1w indi-
vidual fish baskers. Although the number of sites
imweatigated is limived, iv i3 significant thar all recent
survevs have revealed evidence of fishing structures,
some of them as early as the Neolithic, others dating
to all periods wp to recent tmes. Aenal survey is
rapidly adding to our knowledge of the incidence of
shellfish cultivation, with the identification of features
such as oyster pits and oyster beds. Abundant
refercnces to fishing in medieval and post-medieval
doecumentary sources have not been tested against the
archacological record, and the development of
onshore structures related to offshore fishing, such as
sheds for the curing and drving of fish, has scarcely
been considered at all. Dendrochronology and radio-
carbon dating are critical in the assessment of these
structures. Although clear proof of function is not
always evident, parallels with early modern or modern
structures are convincing,
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9.3.8 Salt-making

Although sali-making is not confined 1o the open
coast, but is recorded far inland on the edges of ridal
crecks in arcas like the Somerser Levels and the
Fenland, the greatest concentration of evidence
oecurs around the coasts of Essex and north Kent.
Lesser numbers of sites are recorded in Lincolnshire,
the Solent and its harbours, and Poole Harbour in
Dorset, Much of the evidence comes in the form of
briquetage; few extensive excavations have been
undertaken. Although the majority of archacological
sites date from the late Iron Age through to the sec-
ond or early third century AD, there is both earlier,
prehistoric evidence from the Bronze Age, as well as
substantial numbers of documentary records from
the medieval and early modern period with no
archacological correlation, There is, thus, an urgent
need to develop a methodology for investigating the
character of the salt-making industry, for all those
periods and/or regions in which its technology did not
depend on processes which produce abundant waste
in the form of briquetage. Aerial survey has a special
role to play in developing the existing map-based
record of saltings from the medieval and early mod-
ern periods,

9.3.9 Pottery-making

Potteryv=making of Romano-British date is attested
from intertidal finds along the north Kent coast
(Upchurch pottery) and from Poole Harbour, Dorset
(BB1}, in association with briquetage. Coastal pot-
tery production does not seem to have been a signafi-
cant feature of either the prehistoric or the medieval
and later periods. As with salt, our understanding is
focused on the very visible evidence of the pottery
and 1ts production, and not on the possible remains of
associated settlement and other industries,

9.3.10 Quarrying

Quarrying in the intertidal zone 5 certainly atested
on a sigmificant scale from the Roman period
onwards, although some exploitation of coastal our-
crops of rock such as Kimmeridge Shale and Whithy
jet is instanced earlier. Important Boman examples
which have not been systematically studied from this
perspective inglude the jet industry of Whithy (Morth
Yorkshire), Kimmeridge Shale (Dorset), and
Bembridge Limestone (Isle of Wight). The last cer-
tainly remains important through the Saxon and
medieval perieds. The extraction of ironstone and
alum is a disvincr feature of the early modern period
in Morth Yorkshire, and abundant evidence, mostly
the subject of rapid assessment with some detailed
survey, survives in the intertidal zone. In this case
there is also evidence of the processing, transport,
and harbour facilities.

9.3.11 Ships, boats, and craft

Chance finds are continuing to increase our knowledge
of early boats and craft, though these finds are by no
means confined o the intertidal zone. Discoveries in
the context of former wetlands such as the Graveney
Boat (Kent), the Hashalme Boat from Humberside, or
the Barlands Farm vessel from Gwent provide exam-
ples. With a few exceptions of known vessels of Roman
and medieval date which have been subjected to limit-
ed study, further systematic survey has to be confined
to developing the record for the carly modern period,
since hulks and wrecks of that date survive in some
quantity. The recent Whitewall Creek [(Medway)
survey indicates a good deal of survival of vessels of
cighteenth-century and later date, but there 5 no
understanding of the overall extent of the resource. A
pilot survey in the north-west indicates the potential
for further work in the Mersey as well as the rivers
Douglas and Weaver.

9.3.12 Shipbuilding

Shipbuilding, ship-repairing, and ship-breaking were
major British indusiries, but no systematic appraisal
has been made of what survives on shore and in the
intertidal zone. There i5s a reasonable expectation of
good survival from the early modern and modern
periods and there is clearly scope for an approach inte=
grated with the British Shipbuilding History Project,
which s being coordinated by the Natonal Maritime
Museum and the Umiversities of Glasgow and
Newcastle-upon=Tyne,

9.4 Prioritisation for risk

The previous sections have touched on the need to
combine an estimate of the archacological importance
of sites with a prioritisation in terms of the risk to
which they are exposed. Such a dual system of evalua-
ton is critical to the effective allocation of resources of
tme, personnel, and finance, and needs to ke
account of likely changes in the foreseeable future.

Simple versions of such an approach have been sug-
gested before (see also Chaprer 2 above). The survey
of coastal archacology in  Northumberland
(Morthumberland County Council 1994, 11) assigned
sites to low, medium or high categories on each of two
scales, archacological potential and risk of active ero-
slon; 4 site scoring two ‘high’ grades could be regard-
ed as particularly sensitive.

The method used by the Humber Wetlands survey
(Van de Noort and Davies 1993) similarly scored sates
for povential and threar, but adopred a more explicaly
quantitative appreach, The imdex for the preservation
potential of a site was scored according to water level,
land use and known archaecology and palacoecology,
and a single score system was adopred for threars. The
scoring systermn was as follows:
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Preservation potential (I*)

3 High preservation potential of archacological and
palacoecological marerial

2 Moderate preservation potential of archasological
andlor palacoecological material

1 Limited preservation potential of archacological
and'or palacoecological material

0 Poor preservation potential of archacological
and'or palacoecological material

Threat (T)

3 Threat of destruction or degradation of most
(=T75%) of the archacological and palacoccological
FeLOUrCe

2 Threat of destruction of degradation of a large
part (50-T5%) of the archacological and
palacoecological resource

1 Threat of destruction or degradation of a limied
part (<50%) of the archacological and palacoeco-
logical resource

0 Absence of threats of destruction or degradation

The preservation/threat Index (1) was then determined
using

Index ramge: 0=1 {1 = site with very important archae=
ological potential and under severe threat; 0 = a site of
bmited archaeological importance, with no apparent
threats to its status)

For example, at Easington Beach on the Holderness
coast @ pilot study identified the mamn threat to the
archaeslogical resource as coastal erosion, with an
Index = 0.7 {preservation potential 273; threat 2/3),

Although this scheme was developed primarily for
non-coastal sites, it shows one way in which the threams
1o England's coastal heritage, including the effects of
sea-level rise, might be aszessed using a semi-
quantitative scale.

It 15 doubtful whether such an approach could yet
be implemented on anything other than the most basic
level in many parts of the coast, because of the current
lack of information at an appropriate scale, Indeed, the
identification of specific sites and recommendations for
further rescarch made below are based on potenial
archaeological importance unmodified by an esumate
of perceived threat, since the information necessary for
such a procedure is not yet available.

Any refinement of such a scheme of evaluation
would require more precise documentation of the
archacological resource of the coastal, intertidal, and
subndal zones than currently exists. It would also
require information about natural coastal processes
and their small-scale effects; archacological sites are

mostly of a fairly restricted spatial extent, whereas
information about coastal processes is wypically ar a
larger scale, and as yver oo gross for derailed estimanion
of the likely impact on the sites. We also have too hitile
quantified mformation about the nature of human
impacts, and in particular only a very weakly developed
understanding of the processes that lead o the destrue-
von of sites and the loss of information. Further
research in all these areas, both in methodology and in
the provision of substantive information, 15 required of
management decisions are o be robust and sustain-
able.

There & a specific problemn with the estimation of
risk in the medium- o long-term future. Such an
approach 1o evaluation and prioritsation must have
due regard o the changing nature of the threats over
timie, particularly those derived from natural processes.
Chaprer 2 described the estimated magnitude and
general effects of the met changes in sea-level o be
expected over the next cemtury, and this will
undoubtedly be the major cause of change in impact on
archaeology through time. In considering the impact of
sea-level change on archaeological priorities, a clear
distincion needs to be drawn berween different com-
ponents of the archacological resource, dependent on
their location and on the nature of the coast.

All parts of the UK coast will experience a rise in
met sed level during the next century, although the rate
of rise will vary through time and over space. Even in
northern England, at sites close to the former centre of
ice=loading, the rate of sea-level rise expected towards
the end of the next century will be greater than 4mm
per year, which is faster than that recorded in southern
England in the recent past.

Esumating the mpact of future sea=level nse on
archaeological matenal in the subtidal and mntertidal
zones is difficult, because many local processes con=
trolling rates of sedimentation and site exposure will
influence local impacts,

9.4.1 The subtidal zone

Archacological sives in the subtidal zone will for the
most part not be affected by sea-level change, and will
remain exposed to the same threats as currently affect
sites on and below the sea bed.

9.4.2 The intertidal zone

For sites currently located in the intertidal zone, the
anticipated rise in sea-level over the next century could
potentially result in increased protection, as they maove
from an intertidal o a subodal enwvironment. The
impact of this change will be greatest in arcas of low
tidal range, where the projected nse in sea-level
amounts o a high percentage of the existing tidal
range. For sites higher in the intertidal zone, a risc in
sea level will increase water depth and, depending on
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the rate of sedimentation, possibly increase site protec-
tion; however, the increased protection would limiat or
prevent access to such sites. Furthermore, where a rise
in sea-level s accompanied by a steepening of the
beach profile and an increase in site exposurne, erosion
by wave and current action is likely to increase.

The greatest rise in sea-level is expected in sites in
southern England, where much coastal archacological
material is currently located in the intertidal zone. Here
future sea-level rise will increase mundation penods,
but if crosion sccompanies sea-level nse, significant
damage to intertidal sites iz 1o be expected.
Importantly, the impact of sea-level nse in this region
may be less severe than the effects of lateral changes in
shoreline position which may accompany such a rise,
Already many of the coastal lowlands of southern
England hie several metres below sen defences, and if
these are abandoned or breached and not repaired then
sites previously isolated from the sea will experience
inundation and possible erosion, A simple relationship
between sea-level rise and coastal inundation does no
exist,

In northern England, sites which have experienced
crustal uphift during the Holocene, and thus have been
isolaved from marine influence, may once again be
brought into the upper intertidal zone. In low energy
settings where a plentiful sediment supply exists, sedi-
ment accretion may increase protection of these sires
and eroston will pose no significant theear, Indeed,
increased sediment mantling will encourage site preser-
vation, as would clevared groundwater levels. The pos-
sible impact of changes in salinity and pH of coastal
aguifers on archacological sites and their contents is,
however, poorly understood.

9.4.3 The supratidal coastal zone

Much of England”s low-lying coastline is already pro-
wected by extensive sea defences; this is especially mue
for the major estuaries, bur also for other arcas such as
the Somerset Levels and the East Anglian Fenlands.
For arcas such as these, artificial defemces may be suf-
ficient to withstand the level of sea-level mse predicted
by the end of the next century, assuming that necessary
maintenance and capital works programmes are suc-
cessfully implemented. In this case, the archaeological
sives now protected behind these defences wall suffer no
change in the threats to which they are exposed ansing
from sea-level change, but they may of course be sub-
ject to other changing rerresirial influences. Areas with
important archaeological evidence for human sentle-
ment and exploitation of the coast in the past, such as
the Fenlands, may therefore not be exposed o addi-
tional threats from this source,

Coasts comprised of hard rock may suffer litile
addivional impact, but some of the most obviows, and
occastonally spectacular, effects of rising sea-levels will
be felt on coastlines made up of comparatively soft rock

or unconsolidated deposits, where these are not addi-
tonally reinforeed. In particular, increased erosion can
be expected on parts of the coastline of north-east
England, East Anglia, and along the Tertiary deposits
of the Thames Estuary and the Hampshire-Diorset
basin. In these cases, the archaeological effects will
need careful evaluanion. At several places in the discus-
sion in this report, attention has been drawn 1o the
distinction between coast-specific archaeological sites,
and those that are now situated at the coast because of
shoreline change, Where accelerated erosion is likely 1o
occur, the coastlines have already retreated by various
amounts in the pasy, and the archasology is predomi-
nantly terrestrial, There may in some cases be some
evidence for past human response to sea-level change
and erosion, and this = a historical theme worthy of
servous investigation, but in other cases the archacolog-
acal sites may be the evidence for past human societies
that had little or no interaction with the coast. In these
cases they need 1o be evaluared in the different frame-
work of verrestrial archaeology, alongside other sites
and areas that may be subject o other verrestrial
threars, rather than in a context of coastal archaeology
alone,

9.5 Developing a strategy for

management

The discussion of the archacological potental of the
coastal zone in this chaptier so far has been based pni-
marily on academic concerns and priorites for the
cxploration of the archacological remains of the coastal
zone in order to further our understanding of the past,
However, a management plan for England's coastal
archacology would also include other objectives, such
as prescrvation and public awareness, appreciation,
and enjoyment of this heritage, and perhaps access
where appropriate. Much of the archacological ew-
dence reviewed in earlier chapters s derived from
human actvities related to the exploitation of the
resources of the sea and the coast for a wide variety of
purposes which forms an impertant part of our past,
England wakes considerable pride in its maritime hisio-
ryv, and the archaeological evidence deserves equal
artention. [he coastal sone contains a wealth of infor-
mation and visible evidence for our past, which could
be used far more extensively for public education and
enjoyment. Access is inevitably a difficult question,
particularly on safety grounds, but may be possible in
COTLain Cases.

These objectives, however, depend on the survival
of the archacological evidence of the coastal xome, of at
least the most significant parts of it. Management for
preservation i therefore a fundamental necessity, since
the archacological resource is finite and irreplaceable,
and currently under threat. On dey land the major
threat 1o the survival of the archacological evidence is
human activity such as development, agriculoure, and
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forestry; natural processes such as erosion or changes
in the water table act at a comparatively slow rate,
when not accelerated by human interference. In the
coastal zone, however, the dynamic environment
ensures a4 much more rapid and acrive role for narural
processes; human activities are stll a major threar 1o
the survival of coastal archacology, but the balance
berween human and namral threars s very different
fromy thar affecting the verrestrial resource. MNarural
processes are diminishing the coastal archacological
resource both quantravively and qualitatively, and
actve management is therefore needed if the porential
for academic and other purposes outlined above is 1o
be realised.

There are three very important characteristics of the
coastal zone which have been described in previous
chapters and which are fundamental o the develop-
ment of an appropriate management steategy. The first
iz the natre and exvent of the archaeological resource.
The second is the wvery fragmented natre of the
cyisting structure of responsibilities for coastal zome
management. The third is the very varied nature of the
threats to the archaeology, both now and in the fore-
secable future.

The archasological remains surviving in the coastal
zone, as described in earlier chapiers, can be regarded
as a seamibess resource extending from dry land past the
coastline to the subtidal zone and even the continental
shelf. The essential unity of this resource as evidence
for past human activity makes it desirable that, as far as
possible, it should be managed in an integrated way,

Secondly, the structure of coastal zone management
a3 described in Chapter B 15 charactensed above all else
by its enormous fragmentation and diversity, There are
different statutory regimes in force for different parts of
the broad coastal zone, There are many different
organisations mvolved, at a vanety of levels from
natonal to local. Some have an existing obligation to
consider archacology, some do not. A management
strategy; if it is o be effective, must therefore recognise
the nature and complexity of the exiting structures
and seek o respond to them in suitable ways, The
archacological response will therefore inevitably be a
varied and multiple one, operating at many levels and
through many channels,

Thirdly, the varied nature of the threats to the
archaeclogy has been described in Chapters 2 and B,
the former dealing mainly with the effect of rising sea-
lewel and the lamer with other threars. Any realistic
management response to these threats must be based
on three areas of knowledge:

+ the extent and importance of the resource
* the nature of the processes and threas affecting it

* the mechanisms through which these processes and
threats actually modify the evidence

In all of these arcas, the bemer our knowledge, the
more soundly based will be the response. The gaps in
our knowledge of the extent and importance of the
resource and the priorities for remedving them have
been deseribed abowve, bur the vwo other areas of
information also deserve amention.

The general nature of the threas affecting coastal
archacology is well known, but their extent and
regional variability are less well documented. The
main exceptions to this are some of the physical
processes of coastal change, especially erosion and
accretion. At the broad level of approach o the
coastal zome as a hisvoric landscape, our understand-
ing of the general nature of coastal processes is suffi-
cient to allow an assessment of their likely impact on
areas of archacological potential; much less informma-
tion is available, however, abouwr the nature and
variability of these processes at the very small scale
appropriate po individual archaeological sites. Sea-
lewel change has also been the focus of extensive
research in pecent wears. The likely exvemt of this
change, and the likely regional variations, have been
discussed earlier in this chaprer and in Chapter 2.

The nature of human activivies s less well
understood, except in the most general terms. Lintle
guantitative information has been collected concern-
ing the imtensity and regional variation of the human
activities that threaten coastal archaeology. Figures
for the increase in tourist pressure, for example, are
only a very approximate guide to increased threat,
since it 15 not easy to translate them inte activities
which will adversely affect the archaeological
resource; much will depend on the precise nature of
tourist=related activities and of the relevant coast and
its archacological potential. There is clearly a need 1o
gather information about human activity at the coast
in a form and at a scale appropriate to archacological
needs,

Our understanding of how these natural processcs
and human activities work to alter the archacological
resource 1% stll very rudimentary. A concepiual
scheme has been suggested in Chapter 8; the scheme
itsell i in need of refinement through practical appli-
cation, and the mechanisms through which the
impacts take effect also need further rescarch, These
impacts, both natural and derived from human acriv-
ity, operate through a complex series of physical,
chemical, and biological processes, Some of the phys-
ical processes, especially those which also operate in
the terrestrial context, such as the mechanical dam-
age to sites through erosion or construction, may be
partly understood, although the conditions of the
inrertidal and subtidal zones may be specific 1o those
environments. Other physical processes, such as
wave-induced erosion or the impact of shingle depo-
sition, are wnique to the coastal context, and their
effect on archacological sites and objects is much less
well understood.
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There i even more uncertainty surrounding the
effects of chemical and biological processes, which
pgain are unigue to the coastal environment, It would
b easy to assume that their effects were principally on
archaeological objects, especially those made from
organic materials, rather than on the structure of sites,
bur even that assumption may be unwise, since hintle 15
known, for instance, about the physical changes which
may follow biclogical changes such as the establish-
ment of new plant species.

There are thus major arcas of uncertainty about the
archacological resource and the threats 1o its suraval,
and improvements in management decision-taking can
only be made as we continue w improve the quality of
our informarion. Further research s needed in all these
areas o improve the standard of information available,

Decision-making is incvatably concerned with the
establishment of priorities, and consideration wall also
need to be given to the appropriate methods of agree-
ing on concepts of importance and value, This is not
just a question of values and importance within archae-
ology, for archaeology will increasingly be ser alongside
other facvors. To a much greater extent than on dry
land, coastal archaeology is influenced by other consid-
crations. Coastal sives are affecved by a wider range of
namural processes and human activities, and over a
much greater spatial scale. The coastal environment is
such thar knock-on effects may be fely a long way from
the source. Archacological considerations will therefore
be only part of a very complex ser of factors, and
archacologists must be prepared o debate the impor-
tance of their interests in porential conflict with others,
Um land, these conflicts are most often berween archae-
ology and development, but on the coast they may well
involve a conflict of environmental values, where deci-
sions may not be 50 easy. The archacological profession
will need 1o become more flexible in its outlook and 1w
engage in new areas of debate.

9.5.1 Recommendations

The key vo the development of an effective manage-
ment strategy for coastal archacology is the reconcilia-
ton of the need for an integrated approach to the
preservation of the archacological remains with the very
fragmented nature of the mstimtional and statutory
framework currently in existence. In comparison with
the maritime position, terrestrial archacology is
managed through s much more unified system. The
planning system, and in particular the principles and
procedures contained in PPG 16, regulate the balance
berween archacology and development and cover many
of the most sertous threats to terrestrial archaeological
TeMmains.

Although it remains Government policy not
extend the planning system o rerritorial waters below
low-water mark, it would be highly desirable to put iIn
place a set of arrangements analogous to the planning

system, which would enable comparable principles and
procedures to be enforced. Such principles include the
recognition of archacology as a material consideration
in the preparation of strategic plans and the grantng of
specific permissions, and the presumpion in favour of
physical preservation in situ of remains of natonal
importance, and the procedures include consultation
and advice, and the assesament and evaluation of the
archacological resource where appropriate. There are
recognised roles for natonal agencies such as Englsh
Herimage and the RCHME, and also for local authon-
nes.

The creation of a broadly analogous system for
archacology in the intertidal and subridal zones poses a
variety of problems, which have varied implications for
legislation, resources, and administratve procedures,
As discussed in Chaprer 8, there is a non=conformity in
the geographical extent of the statutory powers of the
various agencies concerned. In partscular; the statutory
remit of English Heritage needs o be extended 1o
embrace the territorial waters, to allow it w play s
proper role in giving specialist advice, and to consider
grant-aiding appropriate projects.

Omne of the most important factors in improving the
guality of management decisions is the availability of
good information about the nature of the archacologi-
cal resource, and there is therefore a critical role o be
played by the RCHME as the lead agency for national
survey and recording, and the coastal local authorities
as the curators of existing SMRs, These roles need 1o
be recognised, but it is also essential that the records
are maintained ar a level adequare for appropriate
advice and information vo be supplied in respect of
coastal and imvertidal as well as rerrestrial archacology.
The nature of the known archacology has been
described in Chaprers 6 and 7, and some areas where
the archacological potential is now well recognised and
which merit further survey are ser out below. In many
other arcas, however, the archacological potential has
not been clarified; some such arcas may also merit fur-
ther survey at an appropriate scale, but unel then the
state of our knowledge of the extent of the archacolog-
ical remains preserved at the coast would suggest than it
would be a8 wise precaution to assume that such
remaings might be present.

In addition to further research om the nature and
extent of the preserved archaeological remains, there is
a need for further investigation of the impact of natural
processes and human activities on the resource which
could address questions of the physical, chemical, and
biological effects of such impacts, and the methedology
of assessment and prioritisation, as well as the geo-
graphical variability of the impacts around the coast.

The fragmented nature of the maritime manage-
ment regimes creates special problems for the replica-
von of an analogouws system for consultation and
advice. There is a clear need to establish the impor-
tance of archacological concerns in the preparation of
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strategic plans and the granting of hcences and permis-
sions, and the acceptance of the procedures of assess-
ment and evaluation where appropriate. In the short
term, the main priority could lie with the integration of
archaecology into Coastal Zone Management plans,

This project has been concerned primanly with the
archaecological remains of the mterudal zone, though
attention has from time to ume been extended to the
subtidal archacology, The nature of the archacological
remains in the subtidal zone, extending to the cont-
nental shelf and even bevond territorial waters, and the
wide-ranging effects of human activities and natural
processes, make it essential that adequate provision is
made for the proper consideration of archacological
matters beyond termtonal waters, and that further
research should be directed to the problems of manag-
ing subtidal archaeological remains,

A set of detailed proposals to mplement these gen-
eral recommendations were submitted to English
Heritage and the RCHME by the University of
Southampton at the end of this project, and those pro-
posals form the basis of the joint pelicy statement
which 15 included at the beginning of this report.

9.6 Developing a strategy for
survey

In developing a strategy for survey in the coastal and
intertidal zones, it 15 necessary to consider the potential
of both aerial and ground-based approaches in a
national context before assessing how they can be
deploved to best effect on a regronal basis,

9.6.1 Undertaking survey in the coastal
zone

In our review of survey in Chapter 5, we noted the
selective strategy, both imphicit and explicit, emploved
by past projects. ‘Comprebensive’, multi=period sur-
veys of the intertidal zone remain the exception, but
where they have been undertaken, as in the Solent at
Woomon Cuare, they have produced an impressive
array of evidence that can be related to many of the
periods and'or themes outlined abowve (this chapter).
However, even where the evaluation of the archacology
has been at its most thorowgh, stll greater clarity can be
achieved by developing in parallel an understanding of
the geological context, as has been achieved in the
Severn Bsruary (above, Chaprer 53, Other surveys have
sought to tackle partcular problems by, for example,
focusing on the prehistoric land surfaces of the Essex
coast, surveying the industrial archacology of the
Cleveland and MNorth Yorkshire coasts, or recording
cighteenth-cenmury and later hulks and other crafi.
Assessment of eroston of cliffs and shorelines an the
upper limit of the interudal zone has been confined o
limived areas such as the Isles of Scilly and
Morthumberland. In Wales, however, a rapid survey

has now been undertaken of the entire coastline, No
survey has sought 1o take an imegrated view of the
archacological resource in the imtertidal and subtidal
zone and its relation to the development of existing ter-
restrial settlement and coastal landscapes. However,
the Wootten Quarr project represents 3 significant
departure in the development of a holistic coastal sur-
vey, one of its objectives being an understanding of the
significance of valley sediments as indices of human
activity and envirenmental change as far as the head of
the Fishbourne river valley.

9.6.2 Preliminary observations

The resulis of surveys are clearly closely correlated with
their aims, which may include enhancement of the
MNME and the SMR, addressing the needs of coastal
management plans, rescue in advance of development,
research, and so on. Perhaps the most effective surveys
in terms of their contribution to knewledge have been
those which have been most focused in their research
design, whether this has meant a concentration of effort
on a limited geographical area or on a particular theme
or category of monument. Bapid and extensive survey
on the ground as a means of assessing the whaole inter-
tidal resource has proved to be ineffective, but as 2
means for appraising the post-medieval and modern
record this approach has proved extremely valuable,
However, any proposal for survey has to begin with an
prsessment of the existing NMBESMER record, includ-
ing the serial photography and the documentary evi-
dence from the medieval period onwards, Such
‘desk-top” assessments should form an essential come-
ponent of any Estuary or Coastal Management Plan.
The scope of such reviews should include consideration
of the geological context, and of the hinterland and
subtidal resource, as well as the intertidal resource.

Bevond this initial stage of assessment, it is neces-
sary to consider a vanety of approaches depending on
the wims and scope of the proposed survey CTable &), IF
‘total” survey of o specific stretch of coastline is envis-
aged (eg Wootton Quarr), it may be necessary to
cmbrace most of all of the cavegories outlined below.
On the other hand there are many simuations (cf
Whitewall Creek) where such a holistic approach is
inappropriate. This stage of survey both embraces
Level 3 of the RCHME's draft guidance on recording
archacological sites and monuments in Foreshore
archaeology (Milne and Goodburn 1993; also Milne e
al forthcoming), and goes beyond them in the nature
and complexity of what needs to be recorded in order
to gain an adequate understanding of the
archacological resource. As we have seen in Chaper 5,
a distinctive feature of survey in the intertidal zone
which cannot be underestimated 15 the crucial
importance of repeated visits, linked to winter storm
conditions, to localines with high potential, particular-
Iy for the prehistoric, Roman, and medicval periods.
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Table 8 Strategics for survey: a schematic approach

PRELIMINARY (DESKTOP)

SETTING UP SURVEY IN

i) documentary sources
(including cartography)

iv) geological background

i) aenal photography <*rapid reconnaissance b) Liaise with local

SURVEY THE FIELD

Research: 1) Assess unpublished museum
collections

1} NMRE/County/Thstrict a) Monitoring of 1) Assess (and, if necessary, re-assess)

SMR recorded conditions of shore to define study

archasology areas

i) Consult specialists on  <*costed

(national and county groups and agencies geological context, research
collection, see to undertake palacoenvironmental design
Appendix 1) prospective potential, dating

opportunistic requirement (dendro

investigation and “C), period and

‘theme” specialists

w) Develop survey

methodology

v} Consider commissioning
new aerial photography

vi) Develop research
design for hinterland
survey integrated with
intertidal

9.6.3 Survey methodologies

Whar underlies the methodologies outlined below is the
visibility or completeness of the archaeological resource.,
Throwgh the historic pertod vowards the present, the
visible archacological resource increasingly represcnis
the totality of what survives in relation o coastal envi-
ronments and exploitation. However, as we move from
the historic peniods back through the Roman and
prehistoric, we find that the resource increasingly repre-
sents only a fraction of the past, that the relationship
berween the terrestrial and the marine becomes increas-
ingly obscure, and that more techmgues and sources,

such as scientific dating and palacoecology, are required
te inform our understanding. Thus we might compare
the evidence of sea defences, harbour works and
wharves, shipbuilding and ship repair facilities, and the
abandoned hulks from stabilised shores of nineteenth-
and twentieth-century date, with the areas of peat and
land surfaces of prehistoric date exposed in the
intertidal zone. Along the major estuaries such evidence
represents a very small percentage of surfaces which
have been either desooved by erosion or buried by
metres of alluvium which form the reclaimed wetlands
of these environments.
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Surveying the post-medieval and carly modern
periods

Ar this stage it may be helpful o describe three
possible approaches wo coastal survey, each with a
different level of complexity. The least problematic in
erms of methodological requirements, but the most
challenging in terms of the variety and volume of the
evidence is survey within the post-medievallearly
modern period, where the archacology 15 largely visi-
ble and the documentary record is rich (cf Milne and
Goodburn 1993; Milne o af forthcoming). It may be
appropriate to consider the monuments and remains
of this period using a category-by-category approach,
for example the survey of particular classes of indus-
trial archacology such as the alum industry, or
collections of abandoned ships and boats, Equally,
there may be a need o take a broader view and char-
acterise coastal landscapes in their entirety. Here an
understanding of geological context and landscape
development may be appropriate, particularly in rela-
tion to medieval and post-medieval land-claim and
setback, We have also drawn amention to the impor-
tance of harbour ‘landscapes’, particulacly in the case
of the lesser ports and harbours of England. So, too,
with the recording of industrial remains such as ship-
building and the range of industries highlighted on
the north-sast coast, there i3 a need 1o ake a land-
ward as well as a seaward perspective. Although the
drawing together of relevant documentary sources
may require a considerable commitment, this catego-
ry of survey requires little or no specialist dating or
environmental service. Depending on the precise
aims, the scope of such survey might range into the
hinterland as well as the subtidal zone.

Surveying the late prehistoric to mediewal
periods

A second approach to survey embraces the late Iron
Age/Roman and medieval penods, where the
archacology is less visible and there 15 little or no doc-
umentary record, It will be necessary to acquire the
necessary  specialist knowledge for understanding
artefact assemblages in the intertidal zone, as well as
o deploy resources on dendrochronological and
radiocarbon dating, and, to a varving degree, omn
environmentalists, An understanding of the geologi-
cal context, and also of sea-level movements, partic-
ularly in relation to the Holocene, 15 essential.
Although one possibility will be to confine survey
within the intertidal zone, there is much to favour a
resgarch swrategy which embraces the immediate
coastal hinterland and the subtidal zone. Carefully
targeted areas should embrace both Roman and
medieval evidence and offer the prospect of under-
standing issues such as shoreline retreat and the
ensuing settlement readjustment, as well as patterns
of land reclamation and sea/flood defence. In this

approach to survey it may prove necessary to explore
the povential of the subridal resource in order o
locare and map the extent of individual sites so as o
gain as full an understanding as possible of Roman
and medieval settlement loss and shoreline retreat. In
addressing the wider issue of the relationship of set-
tlement to the manne environment, it 15 lkely that
any one project will embrace a number of the specif-
i thematic 1ssues,

Surveyving the earlier prehistorie periods

With the prehistoric period we are concerned with
the third approach to survey which, for the most
part, may deal only with evidence in the interridal
zone, It is perhaps the most complex period in rerms
of the resources and expertise required. Here, the
intertidal zone may offer the only insight into land-
scapes largely destroved by erosion, deeply buried by
alluvviwm, of, 0 the case of the Isles of Scilly,
submerged beneath the sea. In this situation it is
essential vo have specialised knowledge for the inter-
pretation of artefact assemblages, and adeguate
resources for dendrochronological and conventional
radiocarbon dating. At present there docs not scem
te be an effective altermarive to using conventional
methods of radiocarbon dating, which may accouwnt
for between about 10 and 25 per cent again of the
entire costs of a typical project. Equally, the environ=
mental contribution is almost certainly hkely to be
more demanding of resources than for later periods.
The assessment of peats and submerged forests,
which are likely to have provided the context for a
large number of intertidal finds, will form a eritical
component of any research strategy (above, this
chapter). An understanding of the geological con-
text, particularly in relation o Holocene sea-level
movements and landscape development; remains
crucial. Although there may be evidence for extend-
ing the scope of survey inte the subtidal zone, this
should not be contemplated unless it s clear that the
quality of information recovered justifies the pro-
posed expenditure of resource. On the other hand, a
further relevant approach might also embrace survey
in the hinterland, particularly where comprehension
of the intertidal resource depends on an understand-
ing of the hinterland component. In many cases, such
a% estuarine wetlands where prehistoric horizons are
blanketed by metres of alluvium, it may not be
practical in the short term to consider the immediate
hinterland of the coastal zone. However, there are
exceptions, and as we shall see below for the Isles of
Scilly, study in the intertidal and subtidal zone of
what were once terrestrial field systems cannot be
divorced from study of their surviving counterparts
on land. In developing combined intertidal and hin-
terland research designs, careful thought needs o be
given to the way in which one will inform the other.
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The issues surrounding the interpretation of the
prchistoric period invite the consideration of a
development of the above approach solely for the
investigation of the resource in the intertidal zone;
one which is concerned primarily with the submerged
forests and peats, and settlements or other human
activity associated with them, This site-specific
approach is typical of that direcred 1owards the dis-
coveries made in the intertidal zone off the Gwent
coast of south Wales., In addition 1o the evidence that
careful survey of pear ledges and submerged forests
may provide about human communities in a
marginal environment, this resource has considerable
porential for informing ws aboutr plamt and animal
introductions and extinctions. Experience suggests
that the scale and complexity of the archaeological
respuree, and its variable visibility in the intertidal
zoqie, mean that research is likely 1o be guite focused.

Thus we can trace a range of general approaches
to survey in the intertidal and coaseal zone. Ar one
end of the chronological spectrum is the diverse and
extensive post-medieval to modern resource, which
demands the highest skills of recording and compre-
hension of context from decumentary sources, and at
the other end there is a more limited (bur as vet large-
ly undefined) resource which requires considerable
investment for contextual, daning, environmental,
and other specialist purposes,

In setting out the approaches outlined above, the
intention is not to be prescriptive, but to show how
the requirements of a partcular survey will influence
its aims and the preparation of the detailed research
design. As we have seen in Chapter 5, in addition to
combining most aspects of the techmigues associated
with terrestrial survey and excavation, survey in the
intertidal zone has begun to develop a distinctive
palacoeccological approach which is almost unique in
the character of its association with this environment.
Such survey will lead to the characterisation of “the
maritime cultural landscape” of England in the way
that Westerdahl has recently argued in a Scandinavian
context (1992).

9.7 National priorities: a way
forward

In the first part of this chapter we have drawn atren-
tion to 8 wide range of period-based and thematic
issues which need to be addressed in the context of
the archacology of the intertidal zone. Awailable
resQUrces may require a yet more focused approach,
sop that in derermining furure policy towards the
archacological resource in the intertidal zone it may
be necessary to make a nationwide appraisal of the
resources which are known to be the rarest. The
purpose of this section is to highlight areas of funda-
mental concern where the resource appears 1o be
most at risk.

9.7.1 Submerged forests and peats

In the first place we can point to the ssue of the sur-
vival and degree of preservation of submerged forests
and peats in the intertidal zone. Where coasts have
been stabilised by hard engineering these are disap-
pearing, in some cases rapidly. This 15 a good exam-
ple of a scarce resource, representing a very small
proportion of the original entity, where a national
programme of evaluation is called for vo establish pri-
orities in recording and survey.

9.7.2 Developing a policy for local
groups to undertake opportunistic

survey

In developing a strategy for the assessment of the
peats and submerged forests it will be advizsable to
identify agents who can monitor (see also below) the
srate of areas of known potential in different weather
and tidal conditions, and advise on new discoveries
ovier the longer term. Withouwt Derek Upton's reports
on fpew discoveries in the invertidal 2one of the Gawent
coast over a number of years, it is very doubrful
whether our understanding of prehistoric setlement
in that area would have advanced to the exvent that i
has. The effect thar extremes of weather can have on
the visibility of archaeology in the intertidal zone
encourages the formanon of a system of flexible
response. Equally, to undertake any project inm the
intertidal zone without a full knowledge of local con-
ditions and how these may affect the programme of
work will inevitably lead vo wasted resources. Thus,
the unigue circumstances prevailing in coastal
archacology call for the development of a specific pol-
icy which will mobilise the energies of lecal observers
who can inform county, district, and national agen-
cies of mew discoverics and the development of
site-specific threats.

How should strategic survey for SMEB enhance-
ment and academic purposcs be prioritised in the
future? We have drawn attenton in Chapter 5 1o the
conditions which make coastal archacology (where it
involves survey in the intertidal zone) more expensive
than equivalent survey on dry land. In this context it
is more appropriate to develop a strategy which
explores  shoreline change and  sentlemem
rranspositionransformation on dry land integrated
with intertidal work, than to concentrate solely on an
intertidal project. Only im the case of rescarch on the
peats and submerged forests may it be more effective
w develop a programme confined to the intertidal
zone, where laboratory-based research can run in tan-
dem with the fieldwork, Otherwise the distribution of
evidence of all perieds around the sowthern and east-
ern shores of England is such thar it should be possi-
ble to select areas o develop a polyfocal research pro-
gramme which might address a number of the period
and thematic 1ssues identified above,
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9.7.3 *Lowland” coast estuaries

Given the limited amount of detailed survey in the
intertidal zone, few areas should be exempr from con-
sideration for fumure programmes of strategic survey
for establishing or enhancing the record. However, the
richness of the results from the Solent and the Severn
Estuary points to the potential of further work in sim-
ilar environments, Despite the contribution to date of
the Hullbridge survey in Essex, which has concentrat-
ed on the potential of prehisteric land surfaces
preserved in the intertidal zone, there is great scope o
pursue further integraved terrestrial and intertidal sur-
vey in the Estex and Kent marshes of the Thames
Estuary., Indeed, the richness of the historic record
from north Kent, and the range of problems which
could be addressed on the bazis of existing knowledge,
argue that research should begin with the southern
shore, and this is amply demonstrated by the
preliminary results of the current Kenr Oyster
Coast Enviconmental Survey Project. While the
TawTorridge Esmuary demonsteates that smaller estu-
aries have considerable potential (Chapter 4), the
extraordinary richness of the discoveries from the larg-
er estuaries, and their potential for the caprure of
extensive archacological landscapes before destruction
by natural or human agencies, argues that priority
should be given to their exploration. Although hmated
investigation of the Welsh coast of the Severm, the
Essex coast of the outer Thames, and aspects of the
Solent has pointed to their potential, very hittle has
been done in the north to explore the potential of, say,
the Mersey or the Humber, although in the past the
latter has produced finds of international importance
such as the Ferriby boats,

9.7.4 *‘Upland® coasts

While research focused on the major estuaries should
form one strand of a research strategy, it 1s important
te complement this with integrated land-based and
intertidal/subtidal survey on sections of the open
coast. Such survey should be concentrated on those
arcas where the existing SMRBE and documentary
record is relavively rich. In addinon to the enhance-
ment of the existing record, careful choice of location
will allow the testing of the documentary record of set-
tlement destruction and abandonment in the medieval
period, and the impact on existing settlements and
landicape in the context of a newly defined shoreline.
Such a strategy should be pursued on the east coast in
Humberside, Lincolnshire, and East Angla, where
erosion continues to pose a major threat. We can
anticipate that new techniques of survey will need to
be developed vo address these issues in the subridal
wone,

If the threat to major estuanies and the east coast
defines the area where the greatest effort should be
devoted o assessing and recording the archaeological

resource, some resource should also be devored wo
evaluating both the archacological povential and the
scale of the threat in the north-west, where the exist-
ing record is at its weakest, It would be possible wo
combine a rapid assessment of the resource with a
development of the appropriate methodology to
address some of the themes which have emerged as
important for the post-medieval to modern period.

Although the careful deplovment of fesources o
address some of the isswes identified in this report
should be the priority in the short-to-medium term,
the potential in some arcas, partcularly from the
post-medieval period onwards, s such that the devel-
apment of methodologies which can be adopted for
recording purposes by a wiade range of agencies is
highly desirable.

9.7.5 Monitoring

There is no doubt that the resulis of the monitoring
(see also abowve) of properly recorded archasologcal
resources such as at Wootton Quarr, Isle of Wight, or
the estuary of the Blackwater, Essex, to study rates of
loss and degradation will be extremely influential in
determining future survey and management strate=
gics. It is strongly recommended that monitoring pro-
grammes continue to be bult into future survey plans,

9.8 Regional priorities: a
provisional assessment

In the light of natonal priorites, this list should be
regarded as no more than indicative, serving to stimu-
late debate at regional level (Fig 128). This will
undoubtedly draw attention to chronological and the-
matic issues which will profoundly influence the scope
of the suggestions listed below, Four levels of priority
have been identified, with three asverisks indicating
the most pressing need for survey, and no asverisks the
least wrgent. This scheme of ranking embraces the
national priorities discussed above,

The north=cast {Northumberland to
Humberside)**

Submerged forests and peats®: assessment of potential
aof localities such as Cresswell, Hauxley, Saltburn,
Hartlepool Bay, Hornsea, Owthorpe, Easington, and
Cleethorpes

Coastal dunes: monitor Morthumberland coast

Estuaries*™; multi-period assessments of the estuaries
of the Tweed, the Tyne, the Tees (including
Hartlepool and Tees Bays), and the Humber (***],
including sea'flood defence

Sertlement and shore-line loss, particularly
medieval and later®: Flamborough Head, Bridlingten
Bay, and Holderness
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Industrial archacology: alum, coal; ron, and jer
industries in the coastal zone

Lincolnshire and East Anglin**

Submerged forests and peats®: assessment of localities
such as Mablethorpe to Skegness, Hunstanton to
Holm-next-the-Sea

Coastal dunes; assess potential of Lincolnshire
coast

Estuary®™™; assessment of the Wash including
seaflood defence

Senmlement and shore-line loss™! assessment of
Roman finds scatters and documented medieval
records for Lincolnshire (Mablethorpe 1o Skegness);
for Morfolk (eg Cromer (Shipden), Eccles); for Suffolk
{eg Cowvehithe(™), Dunwich (**), Walvon Castle (**))

Sal-making: Iron AgeRoman: Mablethorpe o
Skegness, Lincolnshire; medieval salterns,
Lincolnshire, north MNorfolk

Thames Estuary (Essex and north Kent

marshes)==*

Although the execution of the Hullbridge Survey, with
its emphasis on the Mesolithic o Iron Age periods,
might suggest that fumire efforts on the Essex coast
ought to be concentrated on the Roman to early mod-
ern perieds, the richness of the results, often from very
limited survey, suggests that further work on the early
perieds (Mesolithic to Iron Age) would be well justi-
fied. In the first instance the selective revisiting of cer-
tain known sites to assess rates of erosion would be
very helpful, Further research may reveal a number of
sites which deserve the same, or a greater, level of
investment as the Stumble (Meolithic),

Late Iron Age/Roman to medieval settlement, sali-
and pottery-making™™*: ought to be the focus of sur-
vey on the north Kent coast, where the NMR/SME st
AUMEroUs $11es

Multi-period sites™™™; Leigh Beck, Canvey Island
(Essex), and Minnis Bay (FKent) deserve further assess-
ment

Fishing***: considerable potential from both the
Essex and Kent shores

Seaflood defence™™™; the evidence from Essex and
north Kent needs to be assessed

Industrial archacology™**: barge- and shipbuilding
(Medway), wharves and harbours on the Essex and
Kent coasts

South coast: east of the Solent*®

Submerged forests anmd peats®®: assess exposures
berween Pevensey and Pent. The latter locality has also
produced evidence of possible medieval sali-making.

Selsey Bill*: a number of sites and finds ranging in
date from Iron Age to early medieval deserve o be
assessed

Seaflood defence®™*: the evidence from Romney
Marsh and the Pevensey Levels needs to be assessed

The Solent*

Submerged forests and pears™*: assessment of expo-
sures in the western Solent

The evidence from Woorton Quarr and the
Langstone Harbowr survey indicates the potental of
the Solent for further research. The considerable
investment in research in the Solent has confirmed its
high porential for future work. Consideration of fur-
ther centrally funded straregic survey will need 1o be
balanced against the requirements of other arcas of
high porential which have been less invensively stud-
ied. Priority in the Solent should be given vo aspects
of the archaeological resource in the intertidal zone,
such as stone-quarrying, which are not well repre-
sented elsewhere.

South coast: west of the Solent (excluding
Devon and Cornwall)

Poole Harbour: deserves multi-period assessment. In
the past it has produced considerable evidence of
salt- and pottery-making of Iron Age and Roman
date.

The south=-west (Devon and Cornwall)

Submerged forests and peats: assess numerous expo-
sures (particularly Cornwall) with particular refer-
ence to Tor Bay, Westward Ho! and the Tavwe-Torridge
Estuary

Coastal dunes: momitor dunes of north Cornwall

Estuaries: multi-period assessments of the Camel,
Exe, Tamar and Fal

Monuments and settlements: assessment of
Yelland (Toaw-Torridge), Devon, with Mesolithic o
Bronze Age lithic scarters and intertidal stone row

Isles of Scilly®

Drowning of the landscape®: continue to search for
further physical and environmental evidence which
will shed light on the evolution of the islands in their
present form

Survey of field walls and associated features in the
intertidal zone in association with their dey land
counterparts®

Continue to monitor archaeological resource
exposed in the intertidal zone

The Severn Estuary®*

Outer Estuary™®: submerged forests and peats: assess
the resource with particular reference to Porlock,
Minchead and Stolford, Somerset
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Inner Estuary®; since one of the greatest concen-
trations of intertidal archaeology o have emerged over
the last two decades lies only on the Welsh shore of the
inner estuary, there is a strong argument for pursuing
intensive survey on the English shores where there has
been little of no nvestigation. An assessment of the
whaole intertidal resource is desirable, but with partic-
ular reference to lithic sites and pears ar Hills Flats
and Oldbury Flas (Glos), berween Clevedon amd
Sand Poing, Somerset, and to imertidal feamures am
Brean Down, Somerset.

Fishing**: considerable potential indicared from
the Somerset and Gloucestershire coasts

Sea/flood defences: assess the evidemce from
Somerser and Glovcestershire

The north=-west

There is comparatively lintle evidence from the
north-west where there is also an accretionary ten-
dency; the following suggestions offer a preliminary
insight into the possible scale of the resource.

Submerged forests and pears™: assess the evidence
from localities such as Meols, Altmouth, and
Formby

Coastal dunes: assess the evidence from the south
Cumbrian and Lancashire coasts

Estuaries™: multi-period assessments of the Dee,
Mersey, Ribble, and Wyre should take precedence
over Morecambe Bay and the Solway

Settlement and shoreline loss: assess the evidence
from the Wirral (eg Meols) and Lancashire coasts
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Appendix 1 The use of aerial photographs of the intertidal zone

Introduction

The existing acrial photography of the intertidal zone
must be assessed to judge its usefulness for archaeo-
logical purposes. In parvicular, it needs o be estab-
lished whether the photography shows the intertidal
zone at the oprimum tide when sites might be visible.
An appropriate test of the usefulness of a photograph
may be whether known sites are identifiable.

In comparison with terrestrial survey, acrial pho-
tography by its very nature covers a large arca. Thus
features recorded on a single photograph may lic in
the intertidal zone itself, slightly inland, or, in the
right conditions, some way out to sea. Chiven that
there has been comparatively little intentional survey
of the intertidal zone as vet, the majority of existing
collections contain these gemeral (vertcal) pho-

tographs.

Survey

The study which follows addressed these issues by
evaluating the range and nature of the collections of
all those bedies which hold photographs of the inter-
tidal zone, as well as their accessibility, It also exam-
ined all known aerial photographic surveys that have
been carried out in the intertidal zone, the results of
which are covered in Chapter 5. No attempt was
made to examine or evaluate those archacological
surveys which were not based on aerial photography,
but simply used the existing cover provided by aerial
photographs as one source of information.

The vast majority of air photoegraphs covering the
intertidal zone have no record of the state of the tide
attached to them. Some vertical cover has details of
the time on the print and so it would be possible to
calculate the stare of the tde using an almanac, but
the prints have 1o be viewed to obtain the informa-
tion, There is no way of knowing in advance whether
any given phorograph will show the ude at a useful
level even when the photograph in gquestion is over an
area of known archacology.

The existing cover has been broken down into two
distinet areas:

(a) photographs held by the Nanonal Monuments
Record - Air Phowvpgraphs (formerly the Mational
Library of Air Photographs NLAP)

(b} photographs held by other bodies

National Monuments Record - Air
Photographs

To simplify the process of searching, the country was
divided into seven zones as shown below.

The total figures for all seven areas were 20,642
specialist obligue prines and 312,156 verticals.

As noted above, raw numbers of photographs are
not necessarily a useful guide o their archaeological
potential. An assessment was therefore made of the
specialist obligue photographs recovered from the
cover searches of the south-west and South coast
areas (1 and I} to see how useful they were for retriev-
ing or recording sites in the intertidal zone. Of the
950 prints in Area 1, only 208 showed the intertidal
zone in any form whatseever, and only 20 showed it
im such a way that archacological remains might be
seen [eg at low oide). Of the 2357 photos in Area II,
464 showed the intertidal zone and 64 showed it in a
usable way. In each case approximately 20% showed
the intertidal zone and only 2-3% showed it usably.
No actual sites were noted in Area [, but there were
two or three potential sites in Area I

The search for Area [ took the best part of a day
and for Area II two days, This gives a rough estimate
of 1000 photographs per day for initial searches.
Given ifs ime-consuming nature, this does not scem
a very cost-effective method of primary research for
examining the intertsdal zone.

The quantity of photography and the time taken to
examing it supports the preferred option, outlined in
Chapter 5, of carrving out the assessment and evalu-
ation county by county as part of the MNatonal
Mapping Programme for England (MMP), since the
majority of photographs consulted showed features of
archaeological interest, albeit sives not specifically
related to the intertidal zone.

Lone Counties Obligue Vertical

Photos Photos
I The south-west Avon, Gloucester and Somerset o950 19,783
II The South coast Dorser, Hampshire and West Sussex 2357 53,647
111 The East coast Morfolk, Lincolnshire and Humberside G606 2. B68
LY The north-west The Dee o the Solway 3251 38,814
v The north-gast Yorkshire to the Scottish Border 3419 32,050
V1 The far west Devon and Cornwall 10,800 09,225
VII The south-gast East Sussex to Essex 3250 24,860

235
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All maerial (wath the exceprion of cerain classified
itemms) held by the NMR is readily accessible through the
NMRC, Kemble Drive, Swindon, SN2 2GZ,

Non-RCHME photographic libraries

The bodies that hold phowegraphic cover of the interndal
zone can best be broken down into four groups:

1 phorographee Gbraries; the only other national library
facilicy i the Cambridge University Collection of MAerial
Photographs [CUCAP). This consists of wvertical and
oblique aerial photographs of archacological and archi-
rectural sites covering large parts of the country.

2 private photographite surtey  compaities; for example
Acrofilms, BES, and O8. The size of the collections is
generally very large with only a small percentage actually
covering the mtertidal zone. The prints are generally held
by the commissioning body, either local government or a
specialist contractor.

3 specializr bodies; for example Hydrographic Office,
NRA, NERC, and Agncultural Development and
Advisory Service (ADAS). Bodies such as the
Hydrographic Department and the vanous regional
branches of the Natonal Rivers Authonity commussion
photography of the intertidal zone at small scale, 12
1:5000 and at very low tde for their own purposes. The
photographs are generally very clear and have a high
archaeological potenteal,

4 fpcal guethorities; most counties hold at least one year's
comprehensive county cover, normally flown by one of
the large private survey firms. Other cover such as the
RAF s generally duplicated by the NME. Their archae-
ological wsefulness & uncertmin as the wdal state 15
unknown.

Maore detailed descriptions of the vanous collections are
given below:

Conclusion

The assessment of known photography has revealed two
clear points, Firstly, it appears that much of the archago-
legically specific photography of the coastal region is not
suitable for use with regard o sives in the intervdal zone.
Howeever, this s balanced by the second podint, which is
that a large amount of photography which has not previ-
ously been consulted could prove most useful. Specialst
bodies with an interest in the coast such as the
Hydrographic Department and the vanous branches of
the former Maonal Rivers Authority have been commmis-
sioning photography of the inverpidal zone a1 a small
scale, je 15000, and very low tide for their own purpos-
¢s for several years. Examination of the cover of the
Severn Estuary and the Blackwater Estuary held by the

Hydrographic Department and coverage of the
Whitstable Bay area in Kent held by the NRA clearly
showed known features such as tumber alignments and
piossible fish raps (Chaprer 5).

Even some non-specialist vertical cover s likely to
yvield useful informavon. Early RAF photography,
although often at a small scale and of poor quality, can
show sites associated with the intertidal zone which have
since been destroyed. This is particularly true for indus-
trial features, such as salterns, fishing-related sites, and

Any survey programme covering the intertsdal zone
should be coordinated with the MMP and the national
reconnaissance programme for three reasons:

i) although specialist oblique archasological photographs
do not show features in the intertidal zone, they do show
archacology which needs to be recorded as part of a

COUNTY OT ared survey

i} the majority of vertical non-specialist photography
tends to be orentated east-west. Since a large proportion
of the coast runs north-south, looking only at the coast
would be very time-consuming, without a definite prod-
uct.

) it s entirely possible thar all the non-specialist vertical
cover will show the tide at a wholly unsuaitable level, which
could lead 1o considerable effort for very linde return

It is therefore expedient o include the intertidal zone as
part of a larger area survey,

The collections

I The Cambridge University Collection of Aerial
Photographs (CUCAP) is housed in Cambridge and
conssts of two parts, much like the NMR collection. The
obliguefspecialist collection covers much of the country
and may include cover of the intertidal zone. In additvon
to the specialist oblique cover, large sections of the coast
have vertical cover and sortie diagrams are available for
specific regions.

The specialist oblique photegraphy may be useful for
detail in areas of saltflats and perhaps may show military
sites, but in general it was not taken with intervidal
archacology in mind. The vertcal cover varies depending
on the reason for the flight. Some large-scale low-ndal
cover commissioned by English Mamure over the years has
potental.

All prints are available for consultation by appoint-
ment. The collection 5 accessed through a card index
ordered by gnd reference.

2 Private photographic survey companmies (BES,
Aerofilms, Natonal Remote Sensing Centre etc) have
very large collections with only a small percentage actual-
Iy covering the mtertidal zone, Specally commesioned
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lowe-tide work will have been carried out for the various
specialist bodies who will hold the prints 1o be consulted.
Mon-specialist flights done for planning purposes, cen-
suses erc will be held by the relevant local governmem
body, but will be of doubtful use owing to the unpre-
dictable nature of the nde.

Mote: although all known companies were contacted
niot all rephied.

Aerofilms

The commissioning bodies hold the prints. They hold
hundreds of runs of photography. They have an open
access library, but this is only for films.

BKS

The commussioning bodies hold the prints, They have a
hbrary accessible by appointment but this 1s only for films.
Copies of prints are available for purchase.

Cartographical Services Lud

The commissioning bodies hold the prints. They have an
open access library but this & only for films, Copies of
print are available for purchase, The sorie histngs pro-
vide some potential contrct Coniacts.

Clyde Surveys

The commissioning badies hold the prints. They have a
library accessible by appointrment but this is only for films,
Copies of prirns are available for purchase, The sorie list-
ings provide some potential contract contacts.

MNational Remote Sensing Centre
(Incorporating Geonex) (NRSC)

The BRSC holds cover of berween B0-85% of the
English coastline at scales of 110,000 and 1:25,000, with
certain small areas at 1:5000. The state of the tde is
unkmowr.

They will perform a cover search for a given area and
return details of their holdings in 24-48 hours. The com-
rrisaioning bodies hold the prints, buy WRSC has a hbrary
of films which can be consulied by appointment.

Ordnance Survey

The 085 has massive holdings of films and its prints are
most easily accessible through other bodies such as the
MME.

The OS5 holdings can be broken down imto two sorts.
It holds cover of the entire coast flown at mean low water
(ML for tidal mapping, but at a scale of 1:20,000. It
aleo has massive holdings of films at other larger scales,
which may well cover the intertidal zone, but the tdal
arate of these i unknomam.

3 The specialist bodies have a vaned range of interests
and consequently a vaniety of holdings.

Hydrographic Department

They have flown sorties for over 20 vears for the purpose
of updating oceanographic charts. Small areas were floam
piecemeal as chars needed updating. Although they are
generally in small parches the Hydrographic Department's
holdings cover most of the coastline of England.

Sorues are flown exclusively at low or ebb tde and the
quality is extremely high. There s very little glare, and
clear water penetration i available a surprising distance
from the shiore. The scales range from 1:4000-1:25,000,
but the maponty are arouand 1:10,000-1:12,000. When
two areas known o contmn archasological sites were
viewed, several features were clearly discermible, and this
suggests that m other previously unmapped areas any fea=
tures which are present should be visable,

Wesating 15 difficult, although all prints are theoretically
avalable for viewing by appomntment. The indexang sys-
tern plots sorties on overlays o a small-scale map base,
which in turn refers to mdividual runs on larger-scale
bases,

National Rivers Authority = Southern
Region

Mote; the Manonal Bivers Authority has now been succeed-
ed by the Mational Environmental Agency.

They have flown an annual survey since 1973 for low
spring tide. Cover extends from Eent to Hampshire
including the Isle of Wight. Approximazely 3000 prings
are produced per vear.

Sorties are Nown at low ude at the same period each
year, The photographs are exceprionally clear owing 1o
the use of a stabilised and forward-compensated cam-
cra base. There is no reflected glare and water pene-
tration is guite high. The scale is ar 1:5000 with an alti-
mude of 2500ft. The povential for finding new archaco-
logical sites from these photographs is very high.

Their indexing system is very clear and easy to use.
The same runs are flown each vear and they have one
owerall cover sheet showing the location of the varous
erodd-sections, and the general areas of the sorties. For
each year they then have a series of flight traces on 08
1:50,000 base maps showing the softie runs and the
approximate phote centres. The prints themaelves are
stored in boxes by area, separated into runs. All prints
are available for viewing by appointment.

MNational Rivers Authority = Anglian
Region

They have flown an annual survey since 1991 for low
spring tide. Cover extends from the Humber o the
Thamies, including the Bssex estuaries in 1993, Ag part of
a rolling five-year programme they expand to cover wider
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stretches of mudfats or indead iy mland up some of the
MAOT CIVEr SYSIETs,

Sortes are fown at low ude at the same period each
year, The photographs are exceprionally clear due o the
use of a stabilised and forward-compensated camera base,
There is little reflected glare, but water penetration is very
poor, probably as a result of sediment. The scale is at
1:5000 with an altmde of 2500ft. The potental for find-
ing nmew archaeological sites from these photographs is
very high.

Their indexing system is the same as thar wsed by
Sowhern Region. All prinis are available for viewing by
AppPoinITTCL.

MNatural Environment Research Council

Air phovographs back up a digital thematic mapper and
cover small arcas scartered around the country. In 19494
they carried out a project called Land-Ocean Interaction
Study (LOIS) looking at the mtertidal zone from Beranck
to the Wash.

It ws poszible o view only a small selection of their
pleotogeaphy, which happened 1o be in their cenral offices
ready for dispersal to the regions. Thee were at¢ 12 10,000
seale and were very orisp and clear. There was more evi-
dence of glare than with the Hydrographic Deparrment’s
pleotography, but clear water penctration was stll quine
good. A nurnber of linear features apparently consisting of
podts funning oul across the channels were visible. On
corsultation of the 08 6 inch maps these were recorded as
“Old piles’, bur nonetheless showed the possibilities of
recovering more ancient feanures of a similar scale. Their
holdings would probably be worth consuliing on an area-
by-area basss, if only for the fact thar they fly at low tde.

Their index consssts of sorties drown onto the 08
1:50,000 base maps. The accessibility of their material is
uncertain as the prants ane sent out o those areas acrually
carrying out the research.

English Nature

They hold a substantial collection of prints covering Sites
of Special Scientific Interest (S5515) and Navonal Nature
Reserves (WNRs). These are supplied by private contrac-
tors, eg CUCAP, GEONEX and ADAS,

Their headquarters hold a manual camalogue indexed
alphabencally by site on a county by county basis, The
actual prints are held in numerous regional offices with
only some duplicates at their Peterborough headquarters.

Their index may be usefi] as a guide vo the commis-
sioned bodies for specific areas. A very large proportion
wits flown by CUCAP and may be more easaly retrievable
than checking the CUCAP indexes.

Agricultural Advisory and Development
Service (ADAS) "

They hold a large number of films, some of which cover

the coastal zone, but for which the udal siage is
unknown, They have also lown a number of specifical-
by low-tide sorties over the years, Most recently they flew
the NREA Anglian Region surveys of their area in
1991-3, In previows vyears they have flown contractual
work such as the Essex salt marshes at 1:5000 for
English MNature in 1988, and regions from Sunderland
o Mewbiggin, Morth Norfolk, and the Wash at 1: 10000
for their own internal use.

The prinis for those flights carried out on contract
are now held by the contracting bodies. It is possible that
during reorganisation the prins from those flights car-
ried out for internal use have been lost. Copies from all
films are available for purchase.

4 All levels of local government appear to have holdings
of photography for their particular region. These range
from the county-wide surveys carmed out om a regular
basis for the counties’ planning departments to special-
ist oblique photography of selected areas of coasts and
coastal towns. In the time availlable 1t has proved
impossible to contact all bodies with photography of the
intertidal zome, but the following give some idea of the
range of marerial currently held.

District level

The district of Adur (Shorcham-by-5ea) holds approsa-
miately 70 oblique views of the coastline and the Adur
floodplain. These are accessible for viewing and copies
are available,

Borough level

CGrrean Grimsby, Ellesmere Port, and MNorth Tyneside all
hold photographic cover, although from the description
it is likely that this i duplicated at the higher county
level.

County level

Most counties hold at least one year's comprehensive
county cover, normally flown by one of the large private
survey firms. In addition several counties hold copies of
carlier photography such as RAF or in certain cases
Luftwaffe cover, although this includes only the east of
th country.

In most cases where there is addional specialist
oblique cover this is duplicated by the NME.

These bodies commission photography for planning
or census purposes and are not generally inperested in
the coastal strip, so the udal stme s unknown, As a
result their use purely for examining the intertidal zone
i5 limited, but the coast could be looked at when the
general cover is viewed as part of the National Mapping
Programmee coverage of each county.

In general, cover held by the counties is available for
viewing and copies can be purchased,



County Council holdings of air
photographs

Avon
County cover
Specialist

Cheshire
County cover

Specialist

Cornwall

County cover

Specialist

Devon

County cover

Specialist
Dorset

County cover

Specialist

Durham

County cover

Specialist

110,000 in 1975 black and white
1: 10,000 in 199] colour by ADAS

Mo mention

1: 10,000 im 1971-3 by Aerofilms, and

in 1992-3 by CGeonex.
110,000 in 1985 by JAS (Western
county only)

1:10,000 in 1991 by Geonex {Mersey

Barrage)

Largely duplicated by MMR

13000 m 1963 by Mendian
(Incomplete cover)
1:10,000 in 1988 by JAS

Largely duplicated by NMR

110,000 in 1962 by Huntings
110,000 in 1967 by BES

1: 10,000 in 1969 by Faireys
D:10,000 im 1976 by MAL
(Duplicated by NMRE)

Additional False-colour infra-red
(FCIR) cover of the north coast is
held by the Exmoor Mational Park.

Largely duplicated by NMR

1:12,000 in 1972
110,000 in 19846 of the souh-gasy
COAST

Mone worth mention

L: 10,000 in 1991 and 1992 by
Aerofilms

No mention

East Sussex

County cover

Specialist

Essex

County cover

Specialist

Gloucester

County cover

Specialist

Hampshire

County cover

Specialist

Izle of Wight
County cover

Specialist

Kent

County cover

Specialis

Lancashire

County cover

Specialist
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1: 10,000 in 1982 partial cover

1: 10,000 in 1987

1: 1000 in | ¥87-8 (post hurnicane)
1:25,000 in 1991 and 1993 by Geonex

Addirional OS cover at various scales
for small coastal areas

Mo mention

1:12,000 in 1960, 1970, 1980-1, and
1990

Largely duplicated by NMR

Since 1992 intertidal zone survey

flights

Largely duplicaved by MNMRE except
specialist small area surveys

Largely duplicated by NMR

110,000 in 1971 and 1984-5
1:10,000 in 1992-3

Mo mention

1: 10,000 in 1986, 1992, and 1993

Largely duplicated by MME
Additional low tide Mights in 19809,
1992 and 1993,

1:10,560 in 1961 and 1967
1:20,000 in 1972
1:10,000 in 1965 and 1990

Mo mention

1:10560 in 1961 by Aerofilms
110,000 in 1988 by Geonex

Largely duplicated by WMR except
certain urban areas
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Lincolnshire

County cover

Specialist

Norfolk

County cover

Specialist

ENGLAND'S COASTAL HERITAGE

1:12,000 in 1971-2 by Huntings
1:25,000 in 1993

Largely duplicated by NMR and
CUCAP

CUCAP, Huntng and O8 in addition
to RAF,

Mainly copied by NMR

Morthumberland

County cover

1:11,000 im 1960 by BRS

1,000 im 1971 by BKS (SE county
only)

12200 in 1964 by BES (Coast-
Border to Tynemouth)

1:3000 in 1960 by BES (Berwick)
100,000 n 199] by Geonex (Coast—
Cheswick o Whitley Bay)

Further partial surveys at various
scales from 1966-77 by JAS,

Fairey and Cartographic Services.

Specialist

Various including coastal cover from
Seaton Sluice o Berwick.

MNorth Yorkshire

County cover

Specialist

Somerset

County cover

Specialist

Suffolk

County cover

Specialist

West Sussex

County cover

Specialist

1:10,000 in 1965 by MAL
(Duplicated by NMR3)

Probably duplicated by NMR

1:00,000 in 1971 and 1981
1:25,000 in 1992 {with 1:10,000
enlargements)

Mo menton

102,000 in 1971
113000 in 1986
1:25,000 in 1991, and 1992

Mo menton

1:12,000 in 1971
L:10y000 in 1981, 1986, and 1938
1:25,000 in 1991

Mo mention
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