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Abstract

The aim of this thesis is to initially establish the existence of a class of monument, the
timberbuilt seacoast pier, which has heretofore received virtually no investigayion
archaeologists and beenerely briefly referred to by a handful of historians. Data
sources for this topic are diverse and include documentary sources, material remains,
cartographic and pictorial evidence, coastal geomorphology and -nHaces.
Investgation is perforce mukdisciplinary. This study will show that such structures
were once quite widespread within the study area of eastern England, and indeed further
afield. These structures were far from identical and the varying technical forms of th
piers are determined and explanations sought to account for these. The physical backdrop
to these piers was the varied and dynamic coastal environment of the eastern seaboard o
the North Sea and it is not possible to gain a broad understanding oethemihout

reference to this environment.

Timberbuilt seacoast piers required enormous resources to construct. They were
regularly subject to damage and destruction and they were costly to maintain. Given such
circumstances, communities often struggledrtaintain their piers. Occasionally, their
resources expended, this battle was lost. More often they limped on, saved by appeal to
the wider community, county or crown. The lengths to which communities were
prepared to go in order to safeguard theirgprmonstrates the enormous value attached

to them by the communities and bodies to whom they belonged. Piers came to be
important items of infrastructure that were essential to the well being of many local
economies and in the meshing together of thesie wider economies, regional, national

and international. Whilst the technology of seacoast piers is of some intrinsic interest,

perhaps the greatest potential of this topic lies in the social and economic spheres.
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Chapter 1: Introductory

1.0 Introduction

This study is an examination of thienberbuilt seacoast piers of eastern England, from

the Scottish border in the north to Hastings in the south and from the earliest recorded
evidence of the Bcentury to their final demise in the 2@entury. The subject is
addressed in six chapte@hapter 1 examines the intellectual agenda to the study and sets
forth the research framework. The results of analysis are presented thereafter. Chapter 2
examines the piers as technical works and elucidates their various forms. Chapter 3
considers the emonmental context of the piers, namely the levels of contemporary
knowledge of coastal processes and the manner in which these were successfully, and
unsuccessfully, addressed by the pier builders. The social context of the piers, including
their contextsof origin and the mechanisms of their ownership, control and funding, is
explored in Chapter 4'he demise of timbebuilt piers and their replacement by piers in
other materials is examined in Chapter 5. Finally, in Chapter 6, evidence is presented
demorstrating that the timbeouilt seacoaspiers of England are part of a wider, and

unexplored, north European phenomenon.

Timberbuilt piers will be shown to form a distinct class of field monument, to have been
important items of infrastructure and to have formed some of the largest timber structures
ever built in England. The piers were integral to the institutions and ocoities
responsible for them and within the span of the many centuries of their existence the
profound changes that shaped the modern western world took place. Amongst these
transformations we may consider the demise of feudal obligation, the refornia¢ioise

of capitalism and the industrial revolution. In ways far greater than might be anticipated,
the changing ownership, control and funding of the piers can be seen to be reflective of
these important shifts. As such, the piers inform us directihes$e major processes of
societal change. Such piers also provide evidence, in all its complexity, for major and
prolonged human intervention within dynamic coastlines. Surprisingly perhaps, this study

forms the first significant archaeological considemad timberbuilt seacoast piers.
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The selection of the east coast of England as the focus of study is the product of several
factors. In many regards the east coast and the overseas lands of the North Sea basin ca
be viewed as a distinct economic anddé&azone with communication and exchange
between England and the Low Countries, Northern Germany, Scandinavia and the Baltic
taking place across this arena ovesralonged span of time (Carver 199Clarke 1979,

155). This activity is widely attested thighout the medieval period, particularly in
English state papers, as well as throughout the -pusiieval period where it is

documented in numerous and diverse sources.

The North Sea itself formed the gateway and conduit through which the pebfiese

lands bordeng the sea maintained international contact. In addition to such matters as
trade the cultural impacts of this communication have been considerable. Whilst this
North Sea nexus of contact did not bring an all pervasive homogenising of t® lan
bordering it,influences ranging from the widespread use of brick and architectural style
to the movement of peoples, are well attested in material and historic terms. From the
mi grations Agesd6handD&r kiinggin fhe Vidde dgstarad F | ¢
Dutch protestants in the pasie di e v a | peri od, i nfl uxes of
affected the wider cultural makeup of the east coast. One particular aspect of this
movement of people which is of very direct relevance to this study is tn@legled by a
number of experts n 6 wat drom theoLovk Godintriesand northern Germany
engaged in the construction of piers within the study arees. also serves to remind us

that certain levalof shared environmental processasstacross the Noh Sea basin.

From a pragmatic perspective the limitation of the area of study to the east coast of
England has created in a manageable body of data that permits the pier sites to be studiec
at a level of resolution far greater than that of a larger sardg. In spite of this
geographical limitation, occasional use of certain information from tihb#tr pier sites
beyond the study area is made where it is felt that such can illuminate, or add to,
particular aspects of this enquiry.

1.1 Earlier studies of waterfront archaeology

A considerable amount efxcavation centred around former port facilifies taken place

in Britain and the continent since the 1%/0including over 100 excavations and
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observations in London alond.he term oOwaterfront archae
describe these investigations and usage of the term serves to emphasise that it is perceive
as a distinct area of study within the wider sphere of archaeological engMya r i t i m
archaeolgy 6 ,t iébcnaalu ar c mreoh agylbogyndunder wat er 06
related topics. The term maritime archaeology has been defined as the study through
material evidence of all aspects of seafaring such as vessels and cargoes, as well as th
study of the eonomic systems within which they were operating (Muckleroy 1998, 24
26). Within this all embracing field of maritime archaeology the specific study of
maritime technology forms a specialism, generally termed nautical archaeology. The term
archaeology undwater, has certain areas of overlap with maritime and nautical
archaeology, but as much of this field is concerned with such matters as inundated
landscapes and the study of remains generated on what was formerly dry land, there are

also obvious areas dfgression.

Excavation of waterfront sites has for the most part been an archaeological response to
urban redevelopment schemes (Herteig, 1985, 9). Whilst the volume of modern
waterfront archaeology excavations broadly mirrors the expansion of profdigsiona
organised nonwvaterfront fieldwork generally, it has long been recognised that waterfront
excavations have the potenti al to be esyg
betokened by the survival of structural timberwork and other organicineméose
preservation is owed primarily to anaerobic conditions, a normal accompaniment to sub

surface watelogging that tends to be less common on-n@erfront sites.

The results of many waterfront investigations hbaeen described and discussedhwit
individual site reports as well as in lengthy collections of conference papers e.g. (Milne
and Hobley 1981Herteig 1985Good et al 1991; Bill and Clausen 1999). The topic has
also seen a number of spatially defined works of synthesis. The mosicsighdf these

i's arguably Gustav Mil nedlondadnd.906ibdeO(MiGRuU i | d
1992. In drawing together the results of waterfront excavations in London, Milne was
able to demonstrate the technological development of medieval watesfiroctures and

draw a number of other significant conclusions. It could be shown, for example, that the
timberbuilt waterfronts of London were the product of carpenters, not specialist
waterfront builders. Further, the developing techniques employedhenriverside

structures could be seen to closely reflect the developing techniques of timber buildings in
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London. I n this respect Mi |l neds work is

archaeologists.

In northern Europe the study of successive eages of medieval and peasedieval
waterfront structureshuilt overwhelminglyof timber until well into the posimedieval
period has permitted the recognition of regional chronological developments of form.
These are again best understood in London evtiegee basic techniquesarthfast posh
Gstavédanddramenbuilt§ are represented (Milne1992,-8Q). Earthfast posttonstruction

is represented from the “l@entury to the end of the #&entury and was a technique in
which the principal posts were driven into the ground with planking being affixed to these
uprights. Staveconstructed waterfront structures span th8 015" centuries and were
comprised of conjoined vertical timbers. Téwrliest stave walls were eadftkst, the later

ones commonly set in baptates. Framebuilt waterfronts appear in the early "3
century and here all principal posts were set in dpdaes. In this technique the
individual elements of the waterfront meeentirely interlocked by mortise and tenon
joints and the structure relied on its site for nothing more than the support of its weight.
Many of the London waterfronts were braced, either by raking braces to the front or by
braces to the back, landwardjes.

A substantial amount of the reporting on these structures has tended to be of a descriptive
nature. There appear to be two principal reasons for this. Firstly, descriptive accounts are
the common produatf professional archaeological field unitsfagtor sometimes owed

to resource restrictions. Secondly, the appearance of waterfront structures in archaeology
as new structural forms, demanded their concise description as ttexjpr&te of further

study. Beyond the descriptiveyrfctionalist stares have dominated interpretations of
these featuredoth in terms of the individual structuremselvesind the wider context

of their socieeconomic settings. As sucherimal landing facilities that is artificial
structures such as wharfs, quays, t&tnd to be seen simply as an accompaniment to the
growth of towns that, with the increased tonnage of vessels, allimvedmore efficient
transference of cargoes between ships and dry land (Hutchinson 1994|t Hé&ms
unguestionable that a direatkiage did exist between the provision of various formal port
facilities and levels ofship buildingtechnology, and that both of these aspects had
connections tahe nature of settlemerthe wider economy and environmental factors. It
may be legitimatelyquestioned however, as to whether such structures were intended
solely to ease the transportation of goodexpanding centres of market. It is surely
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possible thasuch structuresanalso beviewed in a wider perspectivia which other,

perhaps more sybolic factors in which control, identity and authorjtglso figure?

Similar criticism of purely functionalist approaches has come to be voiced by other
workers in relation to related branches of maritime archaeology, particularly the study of
boats anagshipwrecks where the emphasis has largely, but by no means exclusively, been
concentrated on the technical and evolutionary aspects of ships (Breen and Lane 2004,
46970). To some degree these functionalist approaches have been counterpoised in
recent yea by historical maritime archaeologists who are also increasingly moving away
from the perceivedidescriptive and empirical focus of most maritime archaedagyd
adopting coherent research strategies within a multidisciplinary approach to maritime
studies (Flatman and Stainforth 2006, 172). This has been accompanied by a move to
examining terrestrial sites, structures and landscapes such as port constrwtizbing),
stations and lighthouses (Flatman and Stainforth 2006, 168).

Anot her recent trend has become the stu
| andscapeso, 6coast al | andscapes?o and (
emphasis on human relatiec wi t h t he constantly <changi
how this relationship enabled coastal communitiesidotively create their identities,
sense of place and historee§Cooney 2004, 323). To some degree this can be seen as a
shift in emphasis ther than as a new branch of thought as it has long been recognised
that seafaring and fishing folk have long formed a distinctcadiure (Muckleroy 1998,

24). Nonetheless, in looking beyond the technology of the ship, seascape studies have re
orientatedthe emphasis towards social aspects of maritime archaeatwgnto the

extent of considering theosmological and religious significance of the sea. In essence,

seascape studies can be viewed as a maritimgpmstssualism.

1.2 The absence of previosi study of timber seacoast piers

The topic of timberbuilt seaoast piers rightly belongs withinthe wider study of
waterfront archaeology. To date the topic has been a neglected field of archaeological
enquiry, with very few archaeologists, including dinlgs archaeologists, even aware of

the existence of such pier¥et these were very substantial structures whose scale

dwarfed that of contemporary buildings and whose study has much to say of the dynamics
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of past societies. In view of this lack of awages, it is not surprising therefore that there
is little in the archaeological literature of such structures, indeedverwhelming bulk

of the publicationsn which these structures are referred to is the wotka#l historians
(see 1.6 Literature Reaw).

Within the archaeological literature only two articlasd a note, relating directly to
timberseacoaspiers have been locatethere are no works of synthesl$e two articles

are individual site studiesonceriing materialremains at Flamborough (Johnson 1988)
and Filey (Johnson 1998), both located on the coast of eastern Yorkshireh ltesa the

sites were surveyed, presented with some basic documeesaarch and interpreted on

the evidence of both data set$hesestudies demonstrated that the remains of timber
built seacoast piers have the potential to survive and be successfully studied. The note, an
entry in a local archaeological publication, briefly describes the finding of piles thought to
relate to an Elizalikan pier during works to extend the Parade at Hastings (Ray 1932).
An MA dissertation, prepared by the present writer, considered the thmbeseacoast

piers of Yorkshire, with particular reference to Bridlington (Johnson 2008). This
dissertation builupon and expanded the groundwork of the Flamborough and Filey case
studies, as well as drawing on some evidence from beyond the county. This work forms a

pilot study for the present investigatise€l.6 Literature Review).

Timberbuilt seacoaspiers epresented key elents of regional infrastructur&heyare

technologically significantwere amongst the largest timber stawes ever built in
England anchave much light to shed on past&eeconomic conditionsThe near total
omission of study ofhis class of monumerdppears remarkablerefore There are a
number of reasons, many iri@lated, that account for this

Foremost amongst these is the simple, and already stated fact, that very few
archaeologists are aware that such structures exibledhistoric timbeibuilt piers
survive as upstanding monuments and only a few sparse and fragmentary material
remains survive. Unlike many other forms of historic buildings and structures which still
survive in some numbers, there is little to be famiiégth. This lack of awareness is
general and extends from field archaeologists to academics and to the curators of Historic
Environment Records (HER) offices who are responsible for compiling lists of the

countryods ar chaeolTbegeiisavaleness intseme HERhat cereaima i n

23



extant stone and concrete piers had predecessors of timber but their form and technical

characteristics are not understood.

It is only since the later 1980s thatrvey and research of archaeological remains in-inter
tidal zoneshas beeraken upby archaeologisten any scaleThis attention arose in part

to an increased recognition of remains in these z@reiford et al 1997, 17)Recent
archaeological surveys of coastlines have massively increased the numbewofaatb
recorded archaeological remairiey example that of parts of the nomhst coast of
England (Buglass 1994). National coverage of the English coastline has recently been
completed through a series of regionally based surveys, the Rapid Coastal Zon
Assessments, sponsored by English Heritage and made publicly available via the internet
(English Heritage RCZAS). Although these coastal surveys have provided a baseline of
information for the management of the coastal heritage they have added titestody

of timber piers. This is owed principally to the physical remains being few and scanty and
to the archival investigations that accompanied the surveys seemingly being drawn from
historic mapping and readily available published sources, ratheldha accessible and

unpublished primary sources and topographic indicators.

The importance of such coastal sunfes been heightened recent yeardy a greater
awareness of accelerating rates of coastal erosion and rising sea levels as pdet of wi
processes of climate changEnglish Heritage 20032008). One outcome ofcoastal
erosionis an increasing loss afulnerable seacoastrchaeological remaingarticularly
along the coast of eastern Englamdlong the Holderness coast of Yorkshire, for
example, it is estimated that the coast recatlesmean average afoundl.24m per year
and that a strip of land several kilometres wide has been lost thede@oman period
(Eurosion 2008; Ostler 2007). Wih this area therthere are, unsurprisinglno physical
remains in the intetidal zone for the historic pier at Hornsea which becagteindant
over 400 years ago. Similarlyhg medieval town and port of Ravenser, which lay to the
east of the presenp8rn point, and may have had a timber pier, was lost to that sea
even earlier dateEven in those areas of the cdiastwhere erosion is minimal access to

thediminishing materiatemains is restricted to low tides.

Where remains have survived at ntiéed pier sites these consist of little more than
spreads of wworked stoneor lines of timber pilesWhilst spatial patterning within such

stone spreads normally present it is by no means glaringly obvious and these spreads
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could easily eithergorin ot i ced or be assumed to be of

tidal cranchor deposit of stone and shingle accumulated by the action of tide and current

As already noted, aumber of these historic sites lie in locations that are presently
occupial by existing working harbourdt was not uncommon for the predecessor timber
piers, or parts thereof, to be removed prior to, or during, the construction of the
replacement piers. Combined withis destructive factor are thiredging regimeshat
havebeen in placat most of the pier sitdsr centuriesAt many of these locatiorthen,

there isonly limited potential for the survival of timber remainghin the harbour basins
andusefulmaterialdatain many cases maye limited to indirect evidencér example

topographic study of the existing natural and built environments.

Aside from material remaindldahe known historidimber pier sites do have further nen
physical evidence. Documentasgurces appear to be ubiquitotgpographic indicators

and placenames are also normally presevttilst in a number of cases cartographic and
pictorial evidence is also availabl@his range of data sources presetits more
traditional practice of archaeology, namely that focussed heavily on material remains
with some difficultiesand mayhave been a factor militating against study in the. fi2fst
necessity, this wide range of sourcksnands any investigation to be nudlisciplinary
requiring either teamwork by a number of specialists or the acquisiijohe lone
worker, of a range omethodological and interpretigkills relevant to each discipline.

1.3 The provision of landing places

Landing place can be defined as locations where vesseldraasfergoods and people,

be that on a coast, estuaryver or other waterway. Such places have been classified as
falling into two basic groupgjnformalo and dormald (Mc Grail 1985 12-13). Informal

landing places are locations where a vessel is simply run ashore or else anchored or
moored just offshoreAt most, such informal landing places were provisioned with a
hardstanding, typically of parallel timbetaid over soft mudonto which a vessel could

be hauled. A formal landing place is one which is provisioned with more substantial
landing facilities. This may be in the form of structures that either hug the waterside or
project out into the water thereby permitting a vessel to moor agailgbrimal landing

places have been used since prehistoric times and on the foreshore of thduRilzer at
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Ferriby one such has been dated to tHenfllennium BC (McGrail 1983, 443). The

use of informal landing places continued throughout the historic periods, though in
locations that tended to be marginal in terms of economy and volumes of shipping.
Within northern Europe formal landing places appear within the context of Roman
imperial expansion and Roman technology. The most fully examined Roman waterfront
in England is that of London where quaysides constructed of tiered, large, squared baulks
of oak, jonted with lap and dovetail joints, have been examined in a number of
excavations (Milne 1985, 567). These were typically built to a pkorm resembling a

series of conjoined boxes, the interiors of which were infilled with earth. Such structures

becameedundant in the poftoman period.

In the postRoman era the widespread provision of formal landing places in-western
Europe does not appear to have begun until the latBrcdtury (Unger 1980, 95),
though the adoption ofsuch facilities appeardo have been exhed earlier in some
regions than irothers (McGrail 1985, 12). The earliest waterfeoseem to have been
built in the $'-century AD whilst most regions appear to have had at least one by'the 12
century AD (McGrail 1985, 1243). The rdionale for the appearance of formal
waterfronts in the medieval period is owed primarily to themergence of densely

populated waterside settlements, or towns.

Such towns were typically characterised by complex economic organisation and
technological pecialisation (McGrail 1985, 12). This growth in urban settlement was also
accompanied by increases in production and exchange (Britnell 1928). Buch
exchange was frequently focussed through markets and fairs, the numbers of which
increased throughouhe medieval period, the $&entury in particular witnessing a
considerable growth of numbers (Schofield and Vince 2003, 26). Markets were generally
of short duration, typically a day, but regularly held, and tended to service local economic
needs. By eantrast, fairs were usually held once a year, had a duration of between three
days and several weeks, were centres for foreign wares and often attracted traders from
great distances. It has been argued that such increases in exchange at these focal point
which were frequently located on navigable waterway@uld be best satisfied by vessels

of larger capacity and greater draught which could not be efficiently loaded and
unloaded at I nf or ma(McGrhilal®8b, 12)g Deepkranatersafongside
wateffronts provided with formal facilities could enable the more effective cargo handling

of these larger vessels. The evidence for increases in the cargo capacity of ships after
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1000 AD is provided by ship finds, and more particularly through documentargesour
(Milne 2003, 70Nedkvitne 1985, 948).

Evidence provided by this study will suggest that on the seacoasts of eastern England the
provision of formal landing facilities in the form of piers was a development that lagged
somewhat behind that of estuarine and riverine settlements. This fackalysd relate

to the lack of relative importance of the seacoast sites, to the increased levels of resources
required for the construction of piers, and possibly to the technical difficulties inherent in

building such structures into the sea.

The location and relative scale of formal landing placeSrigland correlates to a large
extent with thesignificance ofsettlements. As such many of the major historic towns of
the country were also ports, and most commonly their landing places wateditun the

banks of rivers or estuaries rather than directly on exposed sea coasts. In many of the
settlementsften perceivel as being coastal towns the historic provision of formal port
structures was not in fact in the form of coastal pi€h facilties of the medieval pat

of Newcastle upon Tyne and Kingston ugdull, for examplewere located on thevers

Hull and Tyne respectively.

Another factor that needs registering is that nearly all the seacoast piewridiiiasthe

study areavere recordd as ports before they were recorded as possessing piers. There is
little reason to suppose that this factor is a misleading product created by increased levels
of documentation at later dates. In many cases the documentary sources make it clear tha

piers were being built for the first time.

1.4 Definitions and terminology

This study examines piers, whose principal construction material was timber, along the
eastern seacoast of England. This excludes estuaries and rivers. There is some
discrepancy, ean amongst geographers, of the precise definition of the teoasband
Gcoastah For most, it is the interface between land and sea and excludes estuaries and
rivers. Others consider it to be the strip of land, often undefined in width, adjacent to the
sea and not necessarily excluding estuaries or indeed lower tidal reaches ajwsgstc
Because of these discrepancies the t&seacoagt which is arguably a more sedvident

term, is used.
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The terminology of landing places and other items of maritime infrastructure, be they on a
seacoast, estuary or river, is again subject torietyaof definitions. This discrepancy of

term usage is common to both historic and modern usage (Dyson 1988). 36 take

just two modern definitions of the terdpierd for example, those of the Oxford English
Dictionary and Engdg of snbnunidts, we Garg €6 sonsidenabls a

differences in usage.
Oxford English Dictionary (abbreviatedier:

AA horizontal projection. A mamade structure of stone, earth, etc. reinforced with piles,
extending into the sea or a tidal river to protect ortdly enclose a harbour and form a
landing place for vessels; a breakwater, or mole. Also a landing stage in the sea or a
river or lake, consisting of a platform supported on pillars and open beneath; (in later
usage) esp. A similar platform extending ¢a sea and used as a promenadeasra

venue for enf@E®rtai nments. 0
English Heritage: Pier:

AA structure of iron or wood, open below, running out into the sea and usea a

promenade or (EHaThedaurnsy st age. O

For the Oxford English Dictiongrthen a pier has been, and remains, many things, be
they related to the form of the structure, its function and its geographic location. For
English Heritage it is essentially a"™L@r 20"-century pleasure pier and little more. In
view of this lack of a precise and single meaning, a definition of the term seacoast pier as

it is employed in this study is presented here:

Seacoast pier: A structure extending from the shoreline out into theceaatructed

principally of timber and having enclosed sides.

This definition excludes structures al or
opposed to o6projectd from, the shore. |t
piers and ther open sided structures projecting into the $ha.term pier (most common
variant formsé p e & p @ ed& peeprhas Geen chosen because this was the term that
historically was most commonly, but by no means exclusively, apphetie defined
structu a | form. O0Quayéo, ( mo k ¢ & lchaya®maoterm oftanr i ar

applied to at least some piers on the Yorkshire coast whilst jetty (most common variant
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formso | e, t0t ie® ¢ e)dinds so@e usage in East Anglia and sesrditern England

At some siteshte past usage of these terms was one of considerablehategeability

To a lesser extent there is multiplicity of meaning of two other terms that commonly
occur in this studydreakwated and @groynéd Accordingly, the usage of these is also
defined for the purposes of this study. A breakwater is considered to be a structure that
breaks the force of waves and is normally constructed to protect a harbour. By contrast, a
groyne is a structure projectingto the sea and designed primarily to limit the movement

of sedimenti effectively a barrier to limit erosion. Groyne is a term first recorded at
Dover in 1582 (OED). However, the teidncker§ appears sometimes to have been used

as an equivalent until ¢n18"century. The termsdharboud dhaverd and dortd which

were, and are still, applied to pier sites do not necessarily imply the provision of formal

facilities.

The overt purpose afeacoast pierwas for the mooring, and/or shelter, of ships. They
were involved in national and international trade and, to varying degrees, the inshore and
offshore fishing industriedn the later postnedieval period some piers became popular
seasonal places for promenading, indeed the concept for the pleasure iagimoat

certainly drawn from its more robust cousin the working pier.

1.5 The legaland regulatory context of ports

Historically the coast was divided, for fiscal purposes, into sections. Each section was
known as a port, and based for administrativeppses, in what was typically the
principal harbour town dhat section (Jarvig,9589). The status of port was assigned by

the crown. Any vessel in overseas trade was required to use the appointed harbour of the
port where customs could be applied. Tie¢ically at least, a system evolved of
appointed ports engaging in overseas and national shipping with other places confined
solely to national shipping. This eventually developed into a system ofposts]
memberports (under the authority of deputies)d other places in which overseas trade
was not permitted. Accordingly, for example, the port of Bridlington was established as a
customs port in 1559 as a member of the port of Hull and only after this time was it

permitted to engage in overseas tradegve 2000, 58). This general arrangement of
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ports was not entirely fixed or static and, as in the case of Bridlington, the status of

individual ports was subject to some change over time.

Systems of trade operating within this framework were consttainea number of
factors whichmay include, for exampletight regulations on the export of certain
commodities from specific ports only. Naturally these could dramatically affect the
relative prosperity of individual ports. Perhaps the best example sf whs the
requirement that al/l over seas tgtanplactp ®
(Ashley 1948, 68). The principal motive behind the controlled regulation of the staple
system appear® bethat it enabled the crown to more effectuakyy taxation. The
export of grain became the subject of tight regulation under the Tudors, though the source
of this constraint was largely the fear of insurrection that it was felt may be fuelled by a
shortage of bread. During periods of general proloibidf grain export exemption could

only be gained by the granting of licences to export stated quantities from specific ports.
Such export licences were often granted to individual ports with the proviso that profits
were used for the repair or rebuildirgf port infrastructure. The related matter of
monopolies could also affect the fortunes of ports. Such monopolistic rights to export and
produce certain commodities were largely a product of tffeat@ 17 centuries and

were most commonly granted to specific companies or individuals (Richardson 2002, 20
23).

Port rivalries and confederations <coul d
pr ef er enc e éexamplehokthiscwatheadifferenttalrates and duties payable by
ships to the ports of the Cinque Ports (e.g. Lord Warden 1693). Typically these charges
were in three bands such that a vessel entering a head or member port of the Cinque Port
would pay at a low level if that vessel were franCinque port, at a middle level if it

were from elsewhere in England and at a high level if it were from overseas. In return for
regular naval service to the crown the Cinque Ports also benefitted from a number of
other privileges that gave them an eammoadvantage. This included exemption of most
forms of taxation and trading dues. Indeed it appears to have been these privileges,
combined with other legal advantages enjoyed by Portsmen, including their right to
regulate theGreatYarmouth herring fairthat led to centuries of dispute, interspersed
with episodes of de facto warfare between the Cinque Ports and the port of Great
Yarmouth HeebolmHolm 2013, 69).

30



Occasionally we hear of particular ports agreeing to mutually waive rights to rates and
duties to each othés vessels, for example the "t@entury agreement between Great
Yarmouth and ScarborougfNRO Y/C34/3) Two cases areknown where one part
Scarborough,used its influence to effectivelyemporarily stifle the development of
othes. In theearlier case aid 13"-century charter of Scarborough stated that the crown,
nor anyone elsavas to suffer a harbour to be made between Scarborough and Ravensrod
(mouth of the Humber estuary) (Neave 2000, 29n t h e | at er case
corporationr e f used t o s upp o'kcentuny praposhl yo biwd d nevb pied s
(Binns 2000, 189).

Ports were always regulated places. At the higher level of the crown and bodies of
government such regulation was focussed around taxation, security and what may be
|l oosely termed the Onational interesto.
individual ports the focus was on prosperity and survival. The mechanisms of regulation
that were applied by the state, by confederated bodies and by individual ports towards
these ends, meant that the field upon which the port histories were played out was neve

level one.

1.6 Pier related literature review

Only two articlesand a note dealing with the material remains of timber piers have been
locatedwithin the archaeological literature and each of these are site specific; there are no
works of synthesis. The two articlesncernmaterialremains on the coast of eastern
Yorkshire (Johnson 1988; 1998Both of these studiesyf Flamborough and Filey,
adopteda multidisciplinary approach but were very much site specific. The note, a short
entry in a local archaeologicpublication, briefly describethe finding of piles thought

to relate to an Elizabethan pier during works to extend the Parade at Hastng93Rn

An MA dissertation, which formed a pilot study for this investigation, considered some of
the timberbuilt seacoast piers of Yorkshire, with particular reference to Bridlington
(Johnson 2008). This dissertatidmuilt upon and expanded the grouraiiw of the
Flamborough and Filey case studies, as well as drawing on some evidence from beyond
the county. Attempts to elucidate the precise nature of the technology of the timber piers

within this study were only partially successful for earlier pier ®though a later form
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could be comprehensively described and technically explained. A point of interest within
the dissertation was the recognition that virtually all the Yorkshire piers originated within
the context of large medieval estates where theéraoof timber resources and tenant
labour services was seen as a key factor in their establishment and maintenance. The
breaking up of many of these estates at the time of the reformation was initially followed
by massive investments in the piers by theam. Subsequently, attempts were made by

the crown to lease the pier sites to groups of yeomen. This met with only limited success
and a number of the piers became redundant in thari® 17" centuries. The survival of

the remaining Yorkshire pier sgavas owed to renewed state intervention from the late
17"-century, principally because they were recognised as important items of national

infrastructure.

The only other sources of published information regarding the piers are within works of
local hisbry. Here, the sites tend to appear as items within the wider context of town or
regional histories and typically little attempt has been made to understand the sites as
built structures. Virtually all the pier sites within this present study appeard@asitone

such historical work and in some instances within several works. The quality of relevant
local history works is of enormous variability. Some histories present information that
was, or is, entirely new, typically from previously-transcribed douments. Sometimes

this is well referenced to original source material, at other times not. At the opposite end
of the scale there is a tendency for some works, typically those written some time after
earlier more substantial publications, merely to repcedhe selected results of previous

historians rather than making new contributions.

Three of the sites have short publications dealing with their piers, Cromer (Pipe 1998),
Broadstairs (Simmonds, 2006) and Hastings (Manwaring Baines 1946). That foerCro
deals largely with the modern pleasure pier and although reference is made to the earlier
timberbuilt pier this draws largely on previously published sources. The bulk of
Si mmondsoé eccentric tome f or™aBd 2faertary ai r s
activity in and around the pier that is irrelevant to this study. It does however, provide a
neat potted history of the pier, some of which is drawn from previouskgaounted
sources. Manwaring Baines, a custodian of the local museum, wrote eskermsi all
aspects of Hastings. Curiously he wrote more on the pier in his major history of the town
Historic Hastingé (Manwaring Baines 1963), than he did in his booklet about the pier,
much of which was concerned with posédieval schemes that nexsame to fruition. It
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would also appear, judging by pencilled notes in the margins of the first Hastings
Corporation Record Bodkof 15951620 which appear likely to be highat he knew
more of the pier than he ever published (ESRO C/A (a) 1).

Within the umbrella term of local history are publications that are essentially
transcriptions of documents relating to an individual, an authority/institution or a town.
Most commonly these O0themeddé documents h
occasiondy from Latin, and since the T&entury are most commonly the work of
historical societies who produced series of such volumes. Modern commentaries often
accompany the transcriptions. These may be brief and merely explain the origin or
context of the daements, or be more extensive and present modern analysis and
interpretation. Such works permit relatively easy access to reliable, referenced,
transcriptions of considerable bodies of information and are of enormous utility. In
relation to this study the avks of this genre that have proved to be particularly valuable
sources of data include, amongst many others, four volumes of transcriptions by the
Royal Historical Society and Norfolk Record Society of the papers of the Elizabethan
Norfolk magistrate Natniel Bacon (RHS 1915; 1936; NRS 199819823), J. S.
Purvisdéds O6Bridlington Charters, Court RO

6The Manor of Bridlington and its Lords |

Within the same genre must be included theks@f a number of historians of previous
generations, writing as early as the cusp of tHe &' centuries but most commonly in

the 18-century. Amongst the foremost of these we must figure Thomas Damet (alias
Henry Manship senior)pUblished by:Palmer 1847), Henry Manship juniop(blished

by: Palmer 1854) and Henry Swinddreat Yarmouth)(Swinden 1772), Thomas
Gardher (Southwold /Walberswick /Dunwicfardner 1754)William Boys (Sandwich)

(Boys 1792) and John Lewi®argate) (Lewis 1724/1736). Although all these works
devote some attention to weaving a historical narrative for the town with which they were
concerned the core of their works was the publication of transcribed documents directly
relevant to those towns. In sonmestances these publications were carried out with the
full blessing of the town authoritieg.he laboursof Henry Manship junior at Great
Yarmouth in the early years of the ™entury, for example, wererderedby the
corporationto be recorded in a beavhich should béiengrossed by Henry Manship, and
delivered into the assembly; to be disposed of according to their pléadaémer (ed)
1854, ik 1 1 ) . Manship juniorso6é6 work can be re
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one of its purposes wade record the rights and privileges of the town ass#td by the
documents in its possessidn some ways these older transcriptions are more significant
than the later works as it is known that many of the documents transcribed by these
writers have ben lost whilst others no longer exist. To refer again to Henry Manship
juni or s wor k thatiwith theaesceptioe ef ithe €hartexs and Borough
Rolls, almost every document enumerated in it, is now destroyed or(Ralmer (ed)

1854, iii). Expressed on a more quantative basis, the Historical Manuscript Commission
in their report of 1883 state that of the two hundred and ninety two writings mentioned in
Manshipds i nvent or yinedwith the dorpogation yn 18(HM® t roe
1883, 300.

It would be wrong to consider the vexed issue of document loss merely as a phenomenon
of neglect in times |l ong past. Il n this p
and protocols, losses and near misses continue. In the course of résetrishthesis it

has been learnt that during a process of local government reorganisation several historic
account books of Broadstairs harbour were retrieved from a skip. Again, only three out of
eighteen rare books and manuscripts, said to be hoonsszttain libraries in the south

east of England by two county council published historical source material guides, as well
as by other publicationk including a PhD thesis of the late 1980s, can be located by
those libraries, who now consider the renranimaterial as lost. A largguantityof town

records of Hartlepool are also known to have gone missing since the [Hteeritary,

quite probably in the 1960s.

1.7 Research framework:Theory

This is a multidisciplinary study and draws on a range ofudmmntary, pictorial,
cartographic, placeame, topographic and material rensa@vidence. All the pier sites

are known to have at least some documentary evidence, and tymcadigtionsfrom

one or moreof the otherevidence categoriedn some instancessites can draw on
evidence from all categories. The evidence is drawn from archival, library, museum and

site sources at the national, regional and local levels.

It is widely held that fields of study progress through a succession of defined stag

enquiry. According to Jane Grenvilleis can be expressed as followgstly there is the
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recognition of the subject as a field of study. Secondly data is collected and attempts are
made to order it. Thirdly, attempts are made to explain the ddterms. Fourthly, the
discipline develops a variety of theoretical standpoints and research begins to take its
direction from theoretical propositions rather than empirical observation (Grenville 1997,
13-14). Within this perspective the wider subjectweterfront archaeology may be seen

to hover around Grenvillebds third stage.

The literature review unambiguously points towards the archaeological study of-timber
built seacoast piers as still being very much in its infancy. Whilst the topic can be
identified as a legitimate field of study there yet remain a number of basic technical facts
to be established and ordered. Inevitably then, a part of this study is concerned with the
collection of technically relevant data, the ordering of this data and attesngtplain it.
These early el ements of the study <ci@8n be
This baseline of knowledge needs to be e
order® questions b e jnoothdr wods, & isfpstiyr nedessaryftal n c t
establish exactly what it is, that is the object/s in question, that quest®bging asked

of. The subsequent questions can be equated@ithe n v i | | e-&4sThesinitalg e s
stage of this present enquiry then, carviesved as the systemization of data with later
sections attempting to place this ordered data within the wider social contexts of their
origin and of the communities responsible for them. Accordingly, a diversity of

approaches to the data is adopted is shidy.

l ncreasingly over t he past fifty years
mainstream academic archaeology as central to the study of the past. Although one could
cite the likes of Gordon Childe (e.g. Childe 1936) and the archaeologystaibl R.G.
Collingwood (e.g. Collingwood 1946) as explicit in their use of theory in the earffer 20
century, it was the New, or processual, Archaeology, of the 1960s that brought the
application of theory to the forefront of the discipline. Although moastigated at the

time of its emergence, as it commonly is now, the New Archaeology, in all its guises,
brought a new scienegrientated rigour to the study of the past. Like most new
movements the New Archaeology developed into an amalgam of diversesvand
conflicting, ideas and concepts. In broad scope however, processualism can be equatec
with a number of key tenets of which hypothesis testing, emphases on cultural evolution,
systems thinking, and the use of middle range theory as an interpretige between

past and present, form some of the most significant. Although its polemic appeared in
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some senses revolutionary, elements of more traditional archaeological practice were
retained withinprocessualist work. Classification, which attempts taneeftifferent
artefact or structure types, and forms an element of the present study, may be cited as &
case in point. Long practised by earlier generations of archaeologists, such study
remained in common practice with the New Archaeologists, albeit ofithhin less

intuitive, more mathematically based frameworks.

As its name implies, pogtrocessualism arose as a critical response to perceived flaws in
processualism. Principal amongst these we may consider a processual concern with cross
cultural anthroplogy at the expense of historical context (Hodder, 2005, 207) and a
tendency to view deductive reasoning as intrinsically more valid than inductive. Like the
New Archaeology, pogtrocessualism can be considered as a bundle of diverse
approaches. If theres a single focal point around which pgsbcessualism orbits it
would probably befit h at ma t es mearlingfullyuconstitutég(Hodder 1982,

190). As such considerable emphasis is given to the active and dynamic role played by
material culture within societies. Themes that unite -postessualists tend towards the
social and symbolic aspects of life and material culture with éesphasis being placed

on technological, environmental and economic factors.

Despite there being a long standing irdesciplinary approach by archaeologists in
historic periods thause ofarchaeological data seis combinationwith documentary
historywas beset by considerable and contentious disagreemte late 28-century
60The New Medi eval Archaeol ogy6 propounde
1981), articulated the sentiments of a spectrum of medieval archaeologists who sought to
dowrplay the role of textual history and apply new processualist approaches that had

largely been developed in the discipline of anthropology and which laid an emphasis on

supposed o6scientificbé method. For those
the release of archaeology from its per
hi storydéd. There can be Il ittle doubt that

of documents. According to Griersdor exampleiarchaeology substitutes infer@afor
explanatiow (Grierson 1959, 129) whilst in considering the relationship between
archaeology and history Sir Moses Finley considered fithe contribution of
archaeology to history is, in a rough way, inversely proportional to the quantity and

quality of the available written sourcegFinley 1986, 93).
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Since the 1990s the pgstocessualist movement has challenged many of the precepts of
the New Archaeology, including that of text by the New Medieval Archaeoldgg. has

led to something of @approchement between material culture and thxtterms of
categories Anders Andren sees texts and artefacts as different, the former being a
representation of speech, the latter as three dimensional and representative of highly
complex human activity (Adren 1998, 145). As objects however, Andren sees artefacts
and text as the same; both have physical form and both are the product of human action

and culture.

Under the umbrella of pogtrocessualism Contextual archaeologists use text as a
metaphor for raterial culture As such, archaeological remains and artefacts can be seen
as a form of text, not mute or illegible objects, and the application of techniques and
theory of modern archaeology enable us to understand, or read, their meaning in the past.
For John Moreland people in the pa#nade and manipulated objects (and texts) as
projections of their views about themsels and t heir pl gheyewere n t
actively used in the productiomad t r ans f or ma t(Mooetand @301, B0l e n t
These opinions are widely held in modern historical archaeology and there is presently a
broad recognition that text and objects represent equally valid forms of evidence.

Within the parameters of its most common definition, namely the presence of written
documents in the society investigated, this study falls within the realm of historical
archaeology (Hicks and Beaudry 2006, 2). Most historical archaeology enquiries are in
effect multidisciplinary as common accompaniments to literate western societies are
cartographic materials and various forms of depictions. The greatest strength of historical
archaeology is the broad range of evidence forms it can muster and bring to bear on the
interpretive process. Accordingly, through such stéidychaeological interpetations

offer perspectives and understandings of the past not possible through single lines of
evidentiary analysis (Wilkie 2006, 13). There are inherent difficulties in dealing with
multiple data sources and perhaps the greatest of these is in recognising the different
levels of resolution, or detail/completeness, that each may offer, with this more often than
not hawng a temporal dimension. Beyond this, further challenges of the interpretive
process within histored archaeology relate to the understanding of the relationship
between, and making of connections between, the different evidence forms, as well as the
drawing together of thesd@ here are noeady answers to these difficulties, each form of
evidence is what it is. We may try to understand each strand within its wider context of
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generation and preservation but correlation is not always possible and coiotmadic
sometimes presenBimilar arguments also apply to the combining of archaeological and

historical data with evidence from environmental studies.

1.8 Research questions

The parameters of the research agenda are established by the range of question:
principally posed under the three broad headings which form the core chapters of this

study.
Technology

The technological questions are primarily concerned with trying to establish the physical
form of the piers in terms of constituent materials, how tiveye constructed and
assembledand of their appearanc#/hether or not there were any regional, as well as
temporal variations will also be exploraedd explanations for any such variance will be
sought within the environmental and social fielfilse formof ancillary structures such as
rock armour, sluices and scouring devices, and the manner in which these adltigitfate

the piers themselveare also considered.he relationship of pier technologg also
compared and contrasted with other contempatiariperbuilt structural forms in order

to determine whether any, and if so which, technological connections Exéstange of
crafts and skills involved in pier construction is examined in order to determine whether
any pier building specialisations the workforces are evidenConsideration is also
given to thenature of any design processes that may have been involved in construction
Additionally, it is intended to examine why, within the study area, the earliest piers
appear exclusively to be buittf timber and why replacement of this technology, with
stone and later still with concrete, did not begin until t6&-dentury and was not
completed until the 2Bcentury.

Environment

The piers examined in this study represent impingements on theogewiogically
dynamic coastline of eastern England. As such these structures had to contend with a
variety of poweful natural forces and hindrancesSuch impingement, which was
intended to produce favourable results in terms of port infrastructure, mibeliced
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unpredicted, and unfavourable, outcomes, such as increased rates of sedimentation anc
erosion.However, he presence of certain pier forms in particular environmental settings
suggests a degree of understanding of the workings ofatugalenvironment and how

best to respond to these. Tagsessmerdf suchcontemporaryevels of undersinding

and perhaps misunderstandimg,coastal processesill be addressed with reference to
recorded pier works and be determined by the levels of succekdaiame, of these

works. The impact of the emergirgofession of engineer within pier building projeists

to some degree central to these questions vaifildbe examined both in relation to
individuals of practical experience and in the adoptioscadntific approaches to problem

solvingwithin the environment
Social context

Within the pilot study the socieconomic context of origin of the piers of the Yorkshire
coast and the nature of their ownership, control and funding, including changesdo th
factors through timéas, tosomedegree, already been explordal this earlier study the

piers were seen in many regards to be reflective of the organisational changes within the
institutions and communities responsible for thdmis hereintendedto expand this
knowledge of the Yorkshire sites atmdetermine these matters for the remaining pier
sites in the wider study aredt is known thatthere are disparities in this regard between
various pier sites in northern England when contrasted thibise in the south and
explanations for suclifferencesneeds to be sought within divergent forms of socio
economic, and arguably religious, organisatiothin those communities and institutions

The meanings and use of the piers, in a-fumctionalistsense, for example as regulatory
devices, as expressions of various rights and as symbols of corporate identity, are also
sought. Attempts are also to be made to agbessharacter of the organisation of pier
building projects in terms of worker and mgeaal hierarchies and responsibilities, and

in determining the motives behind known cases of iptet disputes.

1.9 Methodology

It has been seen that traditional archaeological approaches have dominated the study of
waterfronts with much effort in pacular being expended on consideration of the

development of their changing form, in seeking parallels to these structural forms, and in

39



determining the nature of the craftsmen involved in their buildiimgsome degree such
functionalist stances malate to the recent emergence of waterfront archaeology as a
field of enquiry, to the newness of the exposed and unfamiliar structural forms and to the
need to describe these.

Within this presentmultidisciplinary study, the documentary, pictorial, cartogphic,
placename, topographic and material rensa@videnceare all considered to form core

data with no one source held to be inherently superior, or more reliable, than .another
Needless to say, all these data sets are subject to varying levels nfalsand
intelligibility. No individual category of evidence is entirely complete, nor entirely
verifiable and each often only provides a narrow range of evidence. Harnessed together
however, the employment of multiple categories enables a broad ranggaofodbe
applied to the answering of research questions. In this study, this is held to be essential if
we are to extract as much information as is feasible. Within this view degrees of
reliability can be seen as enhanced when one form of evidence @t&aplpy another, or
others. Naturally, the interpretation of each category of evidence requires the exercise of

established cautions and conventions relevant to that particular discipline.

Were this study of timbebuilt piers to be written on the basis of extant material remains
alone there would be little to say, it would run to very few pages and would be
accompanied by a few pictures of barely intelligible piles of rocks and lumps af. woo
Given this paucity of material remains a multidisciplinary approach is not only desirable
it is absolutely essential. For technological aspects the non material remains sources of
evidence provide a wealth of data that allow us to reconstruct and tamdethat
materiality. Without these additional windows to illuminate our study we would be
clutching at straws. A similar argument holds true for the social aspects of the piers, it
being almost exclusively the body of documentary evidence that pro\ndekely to
understanding in this regard. Much the same could be said for the environmental side of
the study, particularly with respect to human responses.

This study follows a range of approaches, elements of which can be seen to be shared by
various ofthe schools of archaeological thought, from those of the earlidc@ttury
tradition, of processualism and of pgst ocessual i s m. Wi thin thi
functionalist and noifunctionalist approaches sit side by side with their adoptiongbein

determined solely in accordance with the particular questions asked by this study.
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The ordering of the technological details of the piers in Chapter 2 is considered within an
entirely functionalist framework. They are considered as feats of craftsmabesiip
understood with reference to the principles of engineering, with these ultimately being
based on the laws of physidhe primary concern of this sectionvgth determining the
variousforms and appearansef the timber piers, the range and typetled constituent
materials and the manner in which these were articulaeguch this part of the study

can be considered as an exercise in classification, an attempt to trarfdfoem
unmanageable mass of individual units that form the basibaeological record into a
coherent body of informatienDoran and Hodson 1975, 158).

It is necessary to classify the timber piers into different types according to the nature of
their structure. Timbebuilt piers have seen minimatudy, we have lit idea of what

they were in physical terms, nor how they may have varied through time and regionally.

Classification then seeks to establish these facts, to determine exactly what it is that we

shall go on to ask higher order questions of.

In consideringhe environmental and social and cultural parameters of the pier structures
in Chapters 3 and 4 much, but not all, of the evidence is drawn from documentary and
pictorial sourceslt would of course be possible to conceptualise classificatory sets for the
pier sites that were focussed around environmental circumstances or even orientated
towards social and economic factors rather than being technically based. Examples of the
former could be based on geomorphological settings, whilst examples of thedatter ¢

be into sets such as major and minor ports, this being determined by such matters as the
Oheadé and Ol imbé status of the ports, t
ownership and control or even the volumes of trade associated wtih $ach non
technical classification may even find some correlation with the physical size of the piers,
and indeed with the varying longevity of particular pier sites. However, it is known that
the environmental and broad social context of the pier stésghly nuanced and the
shoehorning of these aspects into rigid sets is unlikely to prove particularly informative.

Accordingly, alternative and more considered discursive approaches are adopted.

There is only limited potential to draw on theoreticabra@aches recently employed by
archaeologists in the study of buildings. Throughout much of theattél 28' centuries
the archaeological study of buildings was largely devoted to stylistic and classificatory

studies. Whilst this early work establishedddrought order to this field of enquiry,

41



particularly in terms of providing relative chronologies and the development of
techniques, it did little to fully address the social meanings of buildings. Today this
imbalance is being redressed. One approachbbas the use of the concept of space
syntax and the analytical tool of access analysis which can be used by archaeologists to
analyse the configuration of space in terms of levels of accessibility, visibility and
integration (Hillier and Hanson 1984). Tkeseems to be only limited scope for such
approaches within this study as piers appear simple, unadorned, relatively open and
undivided. The few structures and items that we know occasionally to have been
constructed upon the piers, such as workshopstaress capstans and occasionally
artillery batteries, are known almost exclusively from a limited number of relatively un
detailed plans. The only significant exception to this is a single still extant building on

one pier.

It is clear that piers were highregulated spaces. Again much of our evidence for this has
to be drawn from documentary sources though topographic, cartographic and material
remains have some contribution to make. If we are to look for wider social meanings for
these structures then w©tu of our search for this will inevitably lie beyond the purely
physical entities themselves, in other words, within the communities and institutions
responsible for them. Accordingly, Chapter 3 draws heavily on documentary sources and
considerable attertnh is given to the organisation of the institutions and communities

responsible for these piers.

Much of the stated contemporary reasoning for the construction of these structures would
lead one to believe that they were simply items of port infrasteichtended to better
facilitate the efficient handling of vessels and their cargoes, boost trade, assist in national
defence and provide safe mooring in adverse conditions. Yet there is a social dimension
of the piers that extends beyond the purely fumetioWe can see piers as regulatory
devices, as expressions of various rights to claims and ownership, and as symbols of civic
and institutional enterprise, identity and pride. In many ways in fact, this study will argue
that the piers are as a mirror urh@ communities and institutions responsible for them.

In moving beyond the purely technical aspects of the piers and exploring their social
dimensions we can address these matters through approaches that may be considere
broadly posfprocessual or comteual. In this sense there is a degree of commonality of

approach with some seascape studies, for
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fish weirs which places emphasis on the social, economic and environmental contexts of

these structuresinBrtan and I rel and (O6Sullivan 2004

The research presented within this thesis is drawn from twenty pier sites that have been
positively identified within the study area. From north to south these are: Newbiggin by
the Sea, Hartlepool, Whitby, Scarboroughle¥;i Flamborough, Bridlington, Hornsea,
Sheringham, Cromer, Great Yarmouth, Southwold, Margate, Broadstairs, Ramsgate,
Dover, Rye, Folkestone and Hastings, whilst the proposed pier site of Sandwich is also
considered (see Figure 1, Distribution map). Eaxdhthese sites has formedn

i nvestigated hesa sffectivalyt faroh ythicoreadatal fortthis thesis
Individual case study notdsave been written up in some detaild contain far more
information on each site than can be conveyed in Voluniéi$ body of datappeas in

the Appendix Volume 2. It appears almost certain that a small number of additional
timberbuilt pier sites once existed within the study area. One of these is likely to have
been at the town of Ravenser Odd on the northank of the mouth of the River Humber
which was lost to the sea in the™dentury. This was a town and port of some
significance and although there is no direct reference to a pier here it is known to have
had port faciliti es strits topograpid setting suggssts ghe 06 g
likelihood that one was once present (Cal. Pat. Rolls 1310). Another may have been
present at St Margaret at Cliffe, Kent, where a single reference in a secondary source

suggests a shelived 16"-century pier, perfps of timber (Hasted 1800, vol 9, 412).
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Figure 1, Distribution of timbefbuilt pier sites within the study area (red), probable sites

(blue), proposed site (green)

1.10 Glossary of terms

Breakwater: Historically, commonly timbebuilt and constructed to reduce the intensity

of wave action. Normally built some distance to seawards of the object they are intended

to defend.
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Groyne: A rigid narrow linear structurenormdly of timber and commonly exteding
from the upper foreshore seawards. Intended to interrupt the water flow and limit the

movement of sediment.

Locker and sunken locker: First recorded in the mid Técentury and known to be
timberbuilt, the precise form of these structures is unaerféine context of term usage
implies that they formed a protective defence between the main body of the sea and a pier
and that they could be built to either the same height as the pier or else lower (sunken)

and presumably submerged at high water.

Revetment: A sloping structure placed on the upper foreshore and historically timber
built of planks laid against wooden frames. They absorb the energy of incoming waves
and serve to limit coastal erosion. Particularly common in tHe @@l earlier 20

centures.

Rock armour: Also commonly known as ripap, was rock deposited to protect shoreline
structures from scour. Most commonly utilised as linear spreads preyethe

undermining of the ta(buried lower partsdf the outer faces of piers and seawalls

Seawall (and foreshore waterfront):In England historically constructed of a single or
double line of upright timber posts with plank between; in the latter case generally with
an infill of stone between the two lines. At pier sites designed principalfyrdatect
adjacent low lying areas. In some instanitesy were also utilised to fora quay as part

of a ports infrastructure.

Sluice (clowes)A sluice gate, probably always located within a dam wall. Water from a
stream was collected and held behind daen wall and released at low tide to scour a

harbour basin.

Stade: A defined area of hard standing for the berthing of vessels on the upper foreshore
above the high water mark. Normally equipped with winches for the hauling up of boats.

Can occur as staralone infrastructure or in combination with pier/gii&e structures.

Warp: A method of moving a vessel by hauling on a line attached to a fixed point.
Commonly used to haul a vessel in and out of a hayldware a shallow bar was present

in a controled manner.
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Chapter 2. Technology

2.0 Preamble

This chapter considers the technology of timbeilt seacoast piers and matters related
closely thereto. Firstly the varied nature of their constructional form is detailed within
traditional classificatorgroups and a summary of the evidence for each investigated pier
site presented. Thereafter follows a discussion which seeks to find explanation for the
variation of pier form. Finally a series of short sections consider design, prefabrication,
pier buildings, craftsmen, experts and organisation, timber and its supply and related

structural forms.

2.1 Classification of pier forms

One of the aims of this study is to establish the structural forms of historic tbulber
seacoast piers in material termsalmattempt to better comprehend these forms the piers
are classified into different types according to the nature of their structure. Such piers
have not previously been studied to any extent nor their data systematised. Consequently,
there is little ideaof what these structures were in physical terms, whether these forms
varied regionally and chronologically, and what the implications of any such differences
may have been. This exercise therefore, seeks to establish these baseline facts, tc
determine exatly what it is that we are dealing with before moving on to consider higher

order questions in subsequent chapters.

It could be argued that each pier is individual, and this is inevitably the case should we
choose to consider the precise details of, foangple, size/scale, or small technical
details. Traditionally, archaeological classification is carried out on the basis of sets
whose parameters are broad enough to permit such degrees of variation. It is argued here
that it is the broad correspondencesof gni fi cant el ement s, or
points of finer detail, that suggest technical commonality. Whereas the latter may be
unique and owed to a variety of local factors ranging from environmental conditions to

levels of funding and avaible resources, the former are shared with a number of sites
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and can be held as indicative of shared technological traditions. Such unique detail may,
for example, relate to the proportions of a pier, or to the use of certain carpentry joints. By
contrastt he shared attributes that serve to

indicative of an acknowledged, and normally recurring, system of pier construction.

Accordingly, the piers are <classified i
structural attributes. Variations within the type groups are considered within individual

site descriptions.

Within this study there are a number of cases where the evidence is such that we can be
certain that a pier at a given site was timbeilt but whee that evidence is not
sufficiently detailed for thelngusheaseasshatpr i
pier cannot be confidently placed withi|
within the al./l embr acimbeb winldt owiegrad.c hTmg
from certain sites with a succession of replacement piers, for those later piers to be of
different typological form to their predecessors. Where this is the case these appear within
separate groups. The site descripgidhat follow in this chapter are necessarily brief,
fuller descriptions are available in the individual case study notes of the Appendix

Volume.

2.2 The typological groups defined

1. Piers with walls of closepiling

The defining attributes of the piers of this group are walls of gdded timbers, that is,

the walls of the piers are formed of edge to edge piles driven into the ground or seabed. It
would be possible for this group to be broken into-sets, for examle, those that are
vertically walled, those that are angle walled, those with square section piles and those
that employ piles of rectangular section. Equally however, the group could be divided into
subsets on the grounds of complexity of internal bmgcior indeed on the basis of
internal ballast characteristics. As such -slibsion could result in the creation of as
many suksets as there are pier examples there seems little benefit in pursuing this course.

It is also the case that in many instanclkaracteristics such as vertical or angled walls
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are known but the precise form of internal bracing is not. Known variation of technical

detail associated with this type is detailed in this consideration.

2. Piers with an earth-fast frame

This group of pers are characterised by a framework of etash piles or posts. Gaps
separate the individual piles, unlike those of Group 1 where they are driven edge to edge.
It is believed that the piles of these piers were in all instances connected laterally by tie
beams and longitudinally by further beams. Collectively, these elements form an earth
fast frame to which the walls and deck of the pier were affixed. It seems fairly clear that
each of the known examples of this group bear some technical differences.

3. Piers with a freestanding frame

Unlike theother pier types, the piers of this group are formed of a frame of timber that
appears to lack elements that are secured directly into the ground or seabed. In essenc
these piers are comprised of one, or a sesfeconnected, timber boxes infilled with a
stone ballast. Such boxes may be regarded as forming a freestanding frame. Given that
only stone ballast, and no timber remains, are known at any of the pier sites of this type,

this form is entirely speculativend founded on the premise of negative evidence.

The pier sites by type

All the timberbuilt piers of the east coast that can be identified by type are described and
considered below. Those that cannot are considered under a separate heading af the end

this section.

2.3 Piers with walls of closepiling

2.3.1 Bridlington: early 16™-century - 1719
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The earliest definitive reference to a pier at Bridlington is in 1537, though one may well
have been in existence by 1446 when a grant of quayage was(@edé&hart Rolls
1446) . I n 1537 i it/(thevaesshalld beanada with ¢éirdbertard atone fi
together as befote(L. & P. Henry VIII 1537a).

We are fortunate in that an extensive exchequer acodl®39 relating to the rebuilding

of the O0keyd provi des and pvammeof thesedworksaiINA B n 0O f
101/622/29). The workforce consisted of five principal groups: carpenters, sawyers,
labourers, tenants of crown (formerly monastic) holdipgrforming labour services and
others providing miscellaneous servicdse most commonly identified tasi those
performing manorial labour service was describeéifghing of the key wt stonesThe
miscellaneous group included a number of locahftsmen who were supplying
equipment and materials to the harbour gpnkuch of which related to tHeame®
(pile-drivers). A number of individuals were also involved in the felling and squaring of
figret tymber trees. An almost identical picture detamig the payment of carpenters and
labourers, local craftsmen and those performing manorial labour service is presented in
two further exchequer accounts relating to timéd 1540s (TNA E 101/459/5E
101/459/6).

fiThe State of the Kaie at BridlingtonwvasfiSurveied the xith of Decemioré554 (TNA

E 101/459/7). This stated that the north piesvieent (broken)of 10 rowmes cont 110
footed and thatficertein other roums of the same pere were sore shaken and drdsed
rowme or roum was a bay division withimetpier and these bays were seemingly of an 11
foot (3.35m) width.The repairs for the north pier were estimated by carpenters to require
120 trees, so that every tree bene a foot square and 24 in length, and so afterdthe rate

Whenthe crown leased othe manor and piers of Bridlington in 1566 harbour was

said to be infigreat decay and the lessees were requireg Exchequer appointed
commissionerso rebuild and repaitt (Cal. Pat. Rlls 1566. By way of inducement the
crown offerediall old timber, stones, iron and other things belonging to the old pere,
with all old stones at the site of the monastery not yet sold, also 100l and 120 suitable oak

or other timber trees in the adjacent woods

There was a succession obgps of lessees at Htington andExchequer documents
(TNA E 133/6/920QE 178/2714 are both inquisitions of 1598xamining the state of the
piers E 133/6/920describeshe harbour as consisting of a north and south pier with each
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pier being composed of a seriesfivboms orbaye®, at least some of which wefeo f 4
yar ds a(3.65mp Tine oorth pier is said to Bheut 27 rooms or bayes & by ye
articles ther ought to be 29 Using the bay width stated above, this would give the north
pier a length of 108 yards (98.75m) whi¢ ought to have been 116 yards (106.07m).
These are impressive statistics when it is considered that the gently sloping nature of the
seabedvill have demanded a greater length for the south pier. A considerable number of
the constituent bays were irddapidated state, as it was claimed tfige wood workes be

in great decay, for ye ground work is worne away, ye stone falleth owt of them: & they
want dv (diverse)planks & crossbarras The O6pl anks and cross
to the wallingor deck of the piers ando tie-beams respectively, with the deams
serving to connect one timber wall to the other. This ahdrqtassages in E 133/6/920,
provide unequivocal evidence for thieb a ybeirgydilled with a ballast of stone. In
referring to the timberworkhis document also states thigand yf it be not pvented &
these repaired, ye water will still work undr them & in the end ov throw dhem
Additionally, numerous bays in both piers wesaid to require filling for heights of
between 1 and 3 yards (0.94174m).

Inquisition E 178/2714 confirms and reiterates the essential points highlighted by
inquisition E 133/6/920 whilst providing some additional information. It is didfar
example,that there wereithree Beetheads, or crosspieces lackinge in the south
peera. These items are the probabl ebeaegui v
mentioned in E 133/6/920Reference is also made to decayed bay units and their
dimensiongitowe Rowmes of the Peere nedefull to be buylded conteyninge xxwii fote

and elsewhere théther are three Rowmes conteyninge by estymacon &l fote

The variousbay measuremenisdicate thatthese ni t s at t he piers w
standard size. 16554 we have mention of 10 bays measuring 110(8%bm)giving an
average of 11 feet (3.35m). In a document of 158 .(online 1Purvis 1926, 169),

there is a mention ofifower roomes of the north pere con. in all a xlvi foote newlie
maide which gives an average of 11 feet 6 inches (3.50m) per bay. E 133/6/920
describes a bay of 12 feet (3.65m) whilst the widths of bays recorded in E 178/2714 is of
14 feet (4.27m) and 13 feet 4 inches (4.06m). It is possible these differences may relate to
separat building and repair programmes and, in the case of bays eroded adjacent to the

shore, a requirement for these units to fill rfedandard gaps.
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The only known drawing of the old system of piers at Bridlington is an ink on paper
sketch by Francis PlacEigure 2. This drawing was made around 1700 shortly before a
radically different system of piers was builthe view is looking north, with the south

pier in the foreground and part of the north pier just visible above the eastern end of the
south pier. Thenner and outer walls of the south pier are depicted as formed of vertically
set timbersalmost certainlypiles, whilst an infill between the walls is also evident. A
series of projections can be seen extending beyond the outer wall of the pier. These are
arranged in two horizontal rows asdeminglyrepresent tidbeamsMortises cut close to

the end of the tidbeamsheld mils, or locking barsthatrun between thdie-beans along

the outer face of the pieflhe tiebeam/locking bar arrangemewill have served to

stiffen the walls and prevent movement in an outward direction. Internally, the pier was
filled with stones. This functioned as ballast providing weight and stability against the
forces of wave, current and wind, and prevented any tendency for the plank walls to fall

inwards.

Other than the tddeams there is only limited evidence for the physical saparaf one
bay from the next. What limited evidence there is in suppdttistomes solely from the
tenor of the Elizabethan descriptions where reference is made to certain bays that require

varying amounts of iilling.

The inner and outer walls ohe piers depicted in the Francis Place drawing were of
closedriven pile type and this is likely to have been the case since theebfury at
least.We know from the Henrician documentation thatumber opile-drivers ames

were used during constrii@n at any one tim€TNA E 101/622/29)Further, the survey

of 1554 lists the timber requirements for repairs to a 110 foot (33.5m) stretch of the
damaged north pier as being 120 timbers, each being a foot (0.3m) square and 24 feet
(7.3m) in length. Theross sectional timber size mirrors that of the driven piles that

formed the walls of the piers at Great Yarmouth.
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Figure 2, The south pier at Bridlington c. 1700 as drawn by Francis Place (reproduced
from Neave 2000; original held by British Library)

2.3.2 Sheringham: 1580s90s

Pier Reeves are known at Sheringhamlb83when state aid enabled the building of a
large system of piers to create a harbour and replace an earlier system ofligeogiess

(Cal. Pat.Rolls 1583 Hughes and Larkin ii 19694358). A document headedThe

whole accountes of the peerereves of Sheryngham and Beston concerninge their somme
of money desbursed for the reedifienge of the same decayed peares as fobppetrs

within the Bacon Papers d6851595 andtheoreticdly at least,arethose of an entire
programme of pier buildinNRS 1987 &198817-19).

This documentelingecacrudd i nge B8 awiohlgdé0 oake d ¢
between 1582 and 1585.There are several entries dealing with payments for
fiwourkmanshipp. Amongst these we hear of three men, figminge in the crane and
the thirde to guyde the piles and unlose the béttlefsfour menfifor breakinge of tymber
fitt for the wourkmens hands and of fithree payer of tryces and all thinges therto
b el o n passibly eelating to ropes and running gear for machinBeneath these
entries it statesiwhiche workemanship extended the west peerehtwalredth and

t hr e es c (ir.e9.25m)oRollmwing on from this it is statdthe carriage of stoa
and fillinge of every ten foote whereof amounting to-4@525. This probablyindicates

a stoneballast for every 10 foot3(05m) bay, the bay length of the west pier therefore
being 26 bays. Further in the document there is referentato finishedblank)footes

in breakwaters at the west pere
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The document also lists works to a south pirese includgpayments tathree men
driving piles. Linked to thesentries § the statemeritWhiche workemanship extended

the esfpeere one hundredth fourscore fan{®4.85m). Following on from this it is stated

fithe carriage of stone and fillinge therof in parte cost&28any of the entries relate to
machineryfigreat ropes for the crane and beetles, and other ropes nedefuthdor
wourke of the peete filron wourke occupied aboute the crane, beetles and peeres
together withfibrasse wourke in shyves and other necessaries belonging to the betels and

crane.

The eas and west piers at Sheringham were structurespitetumably etended at 90
degrees to the shdime straight out to seaOne document also mentions a north pier
thoughhow thislatterwas configured in relation to the other two piers is unce(tdiRS
199Q 2114).

There is a strong emphasis throughoutdescriptions of the pier building programme on
bettels (a ramming instrument), cranes, equipment relating to them, and even to the
guiding of piles. The balance of evidence suggests that the piers constructed at
Sheringham during the late %:@entury hadwvalls of closepiles whilst there is reference

to the filling of the piers with a ballast of stone. The works at Sheringham were marred by
controversy over corruption and also their effectiveness. Whilst the piers were used for
the accommodation of vesséelere appears to have been as much, if not more, concern
over the protection of the town from coastal erosion and by 1601 the large pier system
was replaced by a multipletfg system of groynes (NRS 199206; NRS 2000, 232; Day
1888, 234).

2.3.3 Great Yarmouth: mid 16" 7 mid 20" centuries

The earliest known reference to what was probably an existing pier at Great Yarmouth
occurs in an estimate for new piers in 1560. This structure was descrilfet &ase o | ¢
j et and was probably some sort of butwat the interface of a newly cut channel

from Great Yarmouth and the sea. The itemised and costiedagesfor the new piers,

which were intended to replace the old jetpegvide sigificant structural information
(Swinden 17724167). The piersthemselves do not appear to have been built until 1567
(NRO Y/C28/1).Thecostings state
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Imprimis there must be a mayne jettye made in the sowth side of this haven into the sea
from the old jettie which must be in length XLV roddes, XX foot to the (iceld
274.32m) to which jetty there must be XVIII hundred piles the one half of them XXX foot
long (9.14m)and the other half XXXV foot lond0.67m)and to beare a foot square
every which pile will cost with carriage to the towne by estimation XXs. dte which
amountith to 1800l.

Item there must be to the saide peere for the bynding of the same 100 tred$.a0XX
and XXX(9.14m)foote long valued by estimation with the charges 100I.

Item there muste be a jettie made into the sea on the nortlofside haven which must

be in length XXX roddef€l82.9m)and must be further into the sea than thither by II
roddes which jettie must have Xl hundred piles of the like length and squarenes as is
mentioned before which will coste with the charges of theagg XXs. The pece which
amountith to 1200l.

Item there muste be to both thes jetties XXm foot of oken plank of Il ynches thicke
valewed at VIIl. Xs. The thousand which is 150I.

Item these Il forsaid jetties must be XL fi2.19m)wide beneth and above XXXVI foot
(10.97m)and the filling of the same Il jetties with stone and other provision will cost by

estimation 600l.

Item the dryving of every pyle into the said jetties esteemed at Vis. VIlld. The pece
amountith to 100l.

Item theyron worke for both thes jetties will cost by estimacion 500lI.
Sum totalis 5510lI.

This document describes a two pier entrance to the haven, the soubieipgplonger
than the north pier. Thiateral profile of both piers we intended to behe same and
tapeedslightly from the base to the top. That the piestwabe900 feet long and to be
built of 1800 piles each a foot squawggestshat the walls weréormed of two lins of
edge to edge driven one foot square pilés reference to timber féibynding probably
relates to beams for bracing the pier waksid may have involved tdbeams|If so these
must have been composite arrangemestthe fibynding timbers are listed as shorter

than the overall width of the piers. The intended function & & inch(76mm) oak
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boards is less certain. This may have been affixed as a cladding to the pil@maisd

for constructing a deckingA stone (and other) ballast within the shell of the pier is
clearly referred to. The sum for the irarork is consiérable and on the basis of slightly
later documentation is likely to have been not just for bolts and spikes but alsitefor
shoes.It will be noted thatthe terms pier and jettyare usedinterchangeablyin this

document.

Gr eat Yar mout h 6éaunt Baok mdvidedd somes detailfoo the resources
utilised in the construction of the piebetween 15671597 (NRO Y/C28/1). Thee
confirm the considerable expenditure on smiththgs being a result of both fabrication
and theraw materialfiTunnes oSpanys Iron. Therecordednaundes, baskets, ropes and
shulves (shovels?) no doubt represent some of the basic equipment beidgrirggithe
works Although engines for driving piles are not mentioned their presence can be
inferredfrom other documentd\RO Y/C28/1)

Estimates for the extensions of both piers were prepared in 1580 (Swinden 1732, 442
These state:

The north mayne peere is to be made LX y@§sdsOm)further into the sea for the two
sides and the head wherof is requisyte to have XXtiee suiles of oak betwene XXX
(9.14m) and XL fote(12.19m)in length and twelve ynches brode which to be laid redye

by the workes to be occupied will cost XXs. a peece CCCCIi.

Item to that peere is nedfull to be occupied beames everey one XXII( 81m) in
length XVII or XVIII ynches square XXs. a peece LXIi.

Item to every beame thre brasinges valued at Vis. Vllid. a peece LXIi.

Item eyther syde of the said peere is to have five longers of tenne or Xll ynches brode and
V or VIl ynches thick ronnyngelal t he | ength of the works v

the peece estemed at llId. a fott XXIi.

Item the fott of this worck throughe which all the said piles shalbe drevyn being for the
fowndacyon therof is XL fofL2.19m)brode and LX yard$54.9m)longe which is to be

made and wrought of brushwode and is estemed will cost the wode Cli.

Item there is to be dryven thre tier of piles somewhat shorter to be substanciallye bound

with beames langtres and brasinges and the north side of the said mayeevbésh
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shalbe fylled with great rockes and stone to breake the force of the sea from that mayne

peere which tymber is estemed will cost CCli.

There is also one other tier of piles to be dryven on the south side of the said mayne peere
all the length theof to fortifye the same and will take about CCCC piles with beames

longtres and brasinges valewed at CCCCIi.

Item three ynche planke to make this northe peere close on both sides with yron to shoe

the piles and to make boltes to bolte the same togettenedtat CC Ii.
Item brush faggottes to fill the same pier Cli.

Item rockes and stones for this peere CCIi.

Item the workmanshippe of all this peere MCCIi.

The somme of the chardge of this north peere M M VIER840)

The south peere is to be made aadied forthe into the sea XX yardés8.3m)with the

like workes of tymber brushe rockes and stone and is estemed will cost the somme of Mli.
The south mayne jettye beinge in lenghte XVII score ¥afds9m)is to be fortifyed with

great piles betwene X(9.14m) and XL(12.19m) fet longe and will take to doe it about
XII(C) T (1200)piles and beames and longtres estemed will cost M CC |i.

Item the workmanshippe therof CCCCli

Also the fynyshinge of two breake waters within the haven to break the fotke o

currant from the said sowthe mayne jettie will cost with the workmanshippe CCli.
Summa totalis is juste V M VI XL or 5640

This document agaishowsthe pierwalls asformed of lines ofclosedriven piles. The
reference to beams was presumably fousag the walls of the piers whilst tfteewere
alsofithre brasinges (bracings)to each beamit is pos#hle to suggest that the beams
were the lateral members between the pier waild that the three bracimgerethe three

lines of longitudinal member3he termii | o n gppeaars in the document and is defined

by the OED asia | ong pol e or pi ece oD, attermiose r u
recorded in 18-century Canaddt is likely that the longers we heavyduty battens that
servel to secure the plank cladding to the pile walls
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A foundation, running for the full length of the proposed pier extension and through
which the piles are driven, is clearly described. Thiaid to beof brushwood probably
heavy wattle workSuch worka | s o | i n esdharinél adjadert to ¢he fers, indeed
this area became known as the Obrusho.

The documentedhree tiers of sbrt piles bound with beams aihdacings and filled with

rock and stone located on the north side of the north pier is gypdimted to be a break

water. The other tier of piles to be driven on the south side opidre along with its

beams andbracings may have served a similar breaater function or been intended to
provide additional support to the wall of this sidetle pier. Thequantity of piles
involved together with the considerable expense suggests that this was intended to run the

full length of pier and extension combined.

The wording referring to the 3 inch planking argues for this forming a cladding piethe
whilst there is unambiguous reference to iron sHoeghe piles. The recordedush
faggots to fill the piealso occur inater documents at Yarmouth. The precise use of the
rocks and stones is not mentioned, though it is tempting to see thaso Bming part

of the fill of the timber shell.

Henry Manship junior recorded dimensions of the north and southipidre early years
of the 17-century(Palmer (ed) 1854, 96). The north pier was described as:

235 yards in lengtli214.9m);the breadth, at the foundation, is 40 f€E2.19m) and at
the upper part 20 fed6.09m) artificially built of mighty timber trees, joined together
very cunningly, rampired with brush, millstone, and shingle: it hath three tiers of piles,

bound withbeams and iron wicker, to break the fordeot he sea from t he
The south pier was said to be:

340 yards long310.9m) and 10 yards broa¢®.14m) and is in depth from the top to
the bottom, 36 fe€l0.97m) whereof 24 fegf7.31m)isunderwat er at every

Manship juniords |l ength for the south pi
and 1580 estimates for extensioombined though the north pier appears around 27m
longer than tB combined sumshis discrepancyperhapsbeing owed to post 1580
extension? Thé&ij oi ned t oget heseemsiikely o relate torthe mggrmay o

frameworkand the rampiring perhaps to a form dbe armour The three tiers of piles
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match the description of the breakwater of the 1580 documéet.dimensions of the
width imply pier sides that tapered upwards.

Figure 3, Town of Great Yarmouth with the piers shown to the left. Stat@iginate

around 1570this picture map is perhaps more likelydate to the time of the proposals
of 1560(British Library, Cotton Augustus L.i. f.74)
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Figure 4 Detail of Figure 3 (reproduceddm Palmer (1854)
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The depictions,(Figure3 and Figure 4detail), showhe quaywith its various riverside
facilities on thewest side of the townBoth sides of the channel adepictedas being
stoutly revetted, mostly with watt\l@ork, whilst some vertical timbework is also
evident. This lining to the ndw cut channel was to secure its course and prevent the
waters straying. Two projecting wa, one of brushwood and one of timber, are shown
on the west side of the bend of the river adjacent to the charegbrimary functionof

these wagrobablyto deflect the southwards current of theeri thereby assisting the
watersflow into the channle The north and south piers have the appearance of short
bulwarks rather than the long piers of the documentary sources. This may be the result of
artistic impression or could even represent an early intention. However, the depiction
their structural dtail does not appear to contradict the documentary sources of the 1560
and 1580 estimates. Both structures appear slightly wider at the base than théstop wh
three rows of what may @l o n gaeestown orthe exterior faces of the piersh&e
areaffixed against upright timbers that are eithasiadding of the three inch plantisthe
walling of piles. The brushwood around the base of the piers accords well with the
fiworck throughe which all the said piles shalbe drelvgimg for the fowndacyon trerf 0

of the 1580 estimatéAn interesting detaibf the depictionconcerns the framework of
lateral timbers and three rows of longitudinal timbers within the pier itself. Correlation for
such in a documentary context may be filey n d iohthed 1560 estimat This
arrangement also accords well with filzeamesé of the 1580 document equating to the
lateral members and théo every beame thre brasingesepresentinghe longitudinal

members.

Details provided by mtiquarian writers of the ealier 19"-century indicate that the
structural aspects of the piers were unchanged though they were now somewhat longer
(Preston 1819, 158). More informative are the reports afsuccession oéngineers
brought in to address problems at the hafem the mid 18-century onwards
Correspondencef the engineer William Jessop, dating between 1I7/@&indicates that
repairs at the piers continued to be carried out using the established methods-of close
piling (NRO Y/PH 101) Broadly similar techniques were agairedbyWilliam Teasdel

in 1867(NRO Y/PH 115).

A number ofengineersreports were produced by Sir John Coodes report of 1873
provides information of considerable importance to the understanding of the structural

development othe historic piers (NRO YPH 120a). In considering work to the south
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pier Coode statethatfithis Pier is a formidable mass of old timber Piling, in some parts
there are as many as eleven tiers of longitudinal oak Piles, and from two to four skins or
faces of timber sheeting on tBea and Harbour sides, the hearting, or centre, consisting

of marl, shingle, and small chalk stones, and the whole resting upon a sand and shingle
botton®d. What Coode is describing in Higleven tiers is the successive@asing of the

pier, rather in e manner of a Russian doll, as decay and damage necessitated repair.
Coode produced a number of detailed measured sections through the piers, one of which,
dating to 1902, througthe south pieandshowing the multiple encasingsreproduced

as Figure5 (NRO Y/PH 1360).This showsa multiple series of angle driven piles
connected at a high level by transverse members-betmsThe innermost sets of piles

are of earlier date and those towards the exterior later. Between many of the successive
walls d driven piles there are horizontal timbers that are almost certéinya | Ie s 6
manyinstances successive pile wallsrevesecured to the older body of the pier by short
struts. One consequence of successixgheathing of the piers is that theiidth became

ever greater. Such multiple-odadding implies the likelihood of considerable antiquity

for the earliest componeritgossibly as fabackas theoriginal piers of the 16-century?

Figure 5, Section through Great Yarmouth north pier by Johrd€d®02, (NRO Y/PH
1360) Notethe multiple refacings
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A report by Coode dating to 1885 (NRO Y/PH 120c) is accompanied by a plan of the
piers in which the principal elements of thethgier are visible in outline, Figure Bhis
shows the walls of the piexith ther interior space asbeing divided by a series of
transverse lines represeng lateral bracing ottie-beams that partition the pier into a
series of baysFurther repod by Coode of 1896 (NRO Y/PH 120d) providsimilar
detail as does an 1865 drawing of Joseph Cubitt (NRO Y/PH 1199).

Figure6, Plan of Great Yarmouth north pier by JoBoode, 1885showing lateral
divisions within(NRO Y/PH 120c)

A report of 1870 by Joseph Cubitt detailsping to thesides of the piers ambtes of

the south piethatit he surface of the sand being no
f eet of.Thislolesenmtioh iggests that the piles must normally have been driven
deeper than 2m below surface level (NR®H 119).

Photographs of the mid P@entury and earlier show parts of the timber piers that accord

well with the 18" 1 19"-cenury descriptions and drawings, FigureGr e at Yar mo
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timberbuilt piers were demolished in the 1960s and replaced rbyasi structures in

modern materials.

Figure 7, Photograph of GreaYarmouthnorth pier, earlier 20"-century (Mrfolk Online
Access tdHeritagewebsite)

2.3.4 Southwold: early 18"-century i early 20"-century

The Assembly minutes of Southwolbrporation for the early years of the™&entury

contain a number of references to fitigging of anew havéen and t hdithead ol
two jettyes should be built out into theea in such places and in such manner as the
bailiffs and chamberlaine sHahink propeb (S. Assembly Bk. 42, 53). In 1731, 30 loads

of timber were bought for the repair of the jetty whilst there are further references in the
same year and in 1736 (S. Assembly Bk. 84, 85, 107). These references indicate that the
corporation ofSouthwold built some sort of timbéuilt seacoast pier/s at the mouth of

the River Blyth in the earlier part of the™8entury.

Following the first Act of Parliament for the improvement of Southwold harbour in 1747
a new north pier was built in 1749 tithis being followd by a south pier in 1752
(Garcher 1754, 41; Jenkins 1907, X3RO HA11/B1/12/16). The north pier was built
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following a survey by a Mr Reynolds whilst the south pier was built under a contract with
the same surveyor (Maggs 1842, xineTnorth pier was replaced in 1780 by one to a plan

of a Mr Hayward ROHA11/B7/2, 14), and in 1806 the south pier was extended, with
later additions being made at other tim8®R QO HA11/B1/12/16). It proved necessary to
extend the piers inland in the latears of the 18-century whilst breakwaters to parts of

the exterior sides were also added. The core of the 1780 north pier and that of the
extended south pier of 1752 survived until the earliest years of {hee2@ury. Their
appeaance in1830 isshown in Figured. This plan indicates the north pier to be around

40 yards (35.5m) long by around 5 yards (4.6m) wide and the south pier to be around 60
yards (55m) long by around 8 yards (7.3m) wide. The ends of the piers appear as
somewhat rounded. Theorth-west end of the north pier splays out slightly, at an angle
similar to that of the breakwater which abuts it. A breakwater at a similar splayed angle is
also evident to the south side of the south pier. From the western ends of both piers timber
reveting to the sides of the channel constraining the River Blyth extends some way
upstream. In 1841 the engineer James Walker described the piers as being nearly paralle
to each other, and 115 feet (35m) apart at the entr&R@KA/11/B7/4, 6).
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Figure 8, Extract of 1830 plan of Southwold harbour by TBNis. North is to the lef(S
R O B15082.23

Excepting plans the earliest depiction of Southwold piers is an engraving of 1822 which
shows its basic form of construction, Figure 9. The inner wath@morth pier is shown

as closepiled whilst the profile of the end of the pier suggests these to have been driven
at a steep, but not vertical, angle. Towards the top of the pier a stout horizontal wooden
rail can be seen. This appears to have help&inréhe pile sides in alignment and is
likely to have been connected internally to a series ebamms or other structural
members. Visible areas of decking are all of laterally lain planks.

|
|
|

Figure 9, Engraving of Southwold piers, 1822, looking ndréeproduced from a print in
Southwold Museum)
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OWeekly Labour B 0 0 k &3 provide csome tebhaical pnéormatord 1
(SRO 491/20E/4). These detail the preparing and fitting of iron shoes to piles and sheet
piles, drawing old piles, driving sheptles at the piers, fixing lower and upper wale
planks and repairing the engines (piling equipment).

A number of 19-century engineers produced reports on Southwold harbour and provide
brief descriptions of the piers. In one of these the north pier is saidftddse piled on

both side dand the south pier to b&close piled on the north, or harbour side anly
(SRO HAA1/B7/4, 16).

2.3.5 Sandwich: a later 16"-century proposal

As an entirely riverine port Sandwich never possessed seacoast piers. However, in an
attempt to improve the qualities of its port facilities a number of grandiose schemes
involving lengthy cutsd the sea, and sometimes pievsre formulated in the 16 18"
centuries. One of the earliest of these was by the military engineer John Rogers. A map of
Sandwich and the Isle of Thanet dating to 1548 was commissionedast of t he
proposals, Figure 10Although the precise technical details of this proposal are not
known the map shows a pier arrangement at the juncture of cut and sea (Skelton and
Summerson 1971, 48).
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Figure 10, Map of 1548howingRoger$proposed cut of across Sandwich Marsh to the
sea. Note theier arrangemenat the cufi sea interfaceThis is also the earliest known
depiction of the timber piers of Ramsgate, Broadstairs and Marai#h is to the
bottom of the magBritish Library, Cdton Augustus L.i. f.54)

Another scheme proposing the construction of timber piers, was that of the Dutch
engineer Andrian Andrison who in 1572 prepared costed estimates for the works (Boys
1792, 679740). This scheme proposed to create a channeltotheso of t hat o
in a similar position to that suggested by an engineer named Jacobson some thirteen year
previously. This cut was to be 12,000 feet (3.658km) long, 20 feet (6.096m) deep, at the
top 200 feet (60.96m) wide and at the base 100 3&e48m) wide.

At the head of the channel twin piers were proposed. The costings for the piers, which are

detailed below, suggest the use of the claifiag technique.
Jutties

Item, there must be two juttie heddes towards the sea, thone towarde thefsgxith
roddes longe and x| foote broade, and thodre towardes the northe of xxv roddes longe
and x| foote broade, and every of them xxii foote depe above the grounde: for the which
wilbe requyred mm.c. peces of tymber for pyles conteyninge in length, xtiiatd being

worthe by estimacion every pece viii s. Amounteth to viii c.cl. li

Item, more for the yron worke and for carpenters wages about thiese ii jutties, and for

fyllynge of the same with bolder stone, M i
Item, xI m. Of iii ynche plancke for teaide jutties at ¢ s. The M.cc li
And so is the chrge of the said jutties mm. xI |i

These costings clearly describe a twin, timbeilt seacoast pier arrangement. The length

of therodde (rod) is stated within the document to be 20 feet. Usingdisimnce, the
south pier was intended to be 600 feet (183m) long, the north pier 500 feet (152.4m),
whilst each pier was to be 40 feet (12.2m) wide. At 40 feet (12.2m) long the 2,100 piles
are of considerable length. In calculating the given number of pild lengths/widths of

the pier, there can be little doubt that the piers were intended to be built irptéake
technique, with each pile being in the region of 1 foot (0.3m) square. Some idea of the

depth to which it was intended to drive the piles ba gained from the wording which
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states that the 40 foot piles were to project 22 feet (6.7m) above the ground i.e. were to be
driven to a depth of 18 feet (5.5m). The requirement for 3 inch (76mm) planking is likely
to have been for the pier deckingotiyh perhaps, given the itemised quantities, also for
sheathing, or partial sheathing of the pile walls of the piers. An infill of stone ballast is

explicitly stated as is the use of ironwdrkresumably for pile shoes, spikes and bolts.

2.3.6 Hastings: mid 16" - mid 17" centuries

The earliest reference to a pier at Hastings is in 1546 when money for its repair is
mentioned (Manwaring Baines 1963,1Dp It is entirely possible that there was a pier at

the town from the earlier f6century, if not before, as Letters Patent granted in 1578
state that thétown hath of long time had a pier or harbour made of timber and other
things set and placed in the se@Hughes & Larkin 1969, 42831). The latesteference
toapierisinl65d when noti ce was given that anyon
timber, planks or bolts should bring these to the pier wardens for their salvage (Cooper &

Ross 1862, 96). All references appear to relate to a single pier.

The first entry concerning the pien the earliest surviving Hastings Corporation Record
Book was an insertion writt encenterperimnéns7 | .
with piers built predomnantly of stone. This refers bt he t ymber woor |
p e e Mmelying that there hatdeen a predecessor construaétdmber (ESRO C/A(a) 1,

both sides p 12).

The town records do not mention the pier again unfll Agril 1611 when it is stated
ARnPeer e t o &ndwithirtheasameesntry there is reference to the intention of
Abuwmyi of TBSRO €/A ¢a) 1 p 151). Later in the same year the Assembly
assented to the purchase € (100) toonnes of tymbeér and made reference to a
ficarpenter and other skilfulv o r k NM{ESRO C/A (a) 1 p 154). There are a number of
references in the town records concerning money for the pier, includind"dMa361617

fito the use of & towards the bettermai e nnce & r ep a (ESBROC/AQd) t h
1 p 200).

In 1621 it was mentiorkethatiithe carpenters have fixed the hd#te seaward end of the
pier) wch is alreddy framed unto that new woorke wch is sett doE®RO C/A (a) 2 p

2). A reference for the following year refers to fifenishing of the woork now in hand
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about the newpeelb and makes mention of debts owed for timber and iron, the latter
probably for pile shoes, spikes and bolts (ESRO C/A (a) 2 p 9). This work may in part
have been funded with money raised by a brief for collection, the printed form of which
actually desribes the work as GPeereindb t he sea wi t h afdithatb e r
Afthe said Peere for want of r ep dSoweteignons
1620).

There is again no mention of the pier unti®2anuary 1635 when the Assembly was
called specificallyfito consider of the decaie of the peere of this TGWESRO C/A (a)
2 p 4). This is the last reference to the pier at Hastings and it is probable that shortly after

this date it ceased to exist.

Material remains of pier structures wersible at Hastingantil the later 18-century.

Four 19"-century images of these remains, including one photograph of c. 1870, are
known, Figure 11. These show the remaingigh i e r andaf knsbér piles. The
photograph of the pier remains is pautarly informative in that it shows at least five
rows of driven piles. A number of large rocks, relating to the ballast, are also to be seen in
the right foreground. The piles show three aspects of especial interest. Firstly, the
multiple rows argue fortdeast two or more phases of construction. Secondly, whilst one
row of piles appears vertically set the others are set at an angle. It is probable therefore
that at different times the pier was constructed with vertically driven walls and at others
with angled walls. Thirdly, the rows of piles are set edge to edge, indicating the walls to
have been clospiled, no doubt strengthened within iyprace® and ficrosse dogs

referred to within the documentary sources.
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WOODEN PILES OF THE ELIZABETHAN HARBOUR, ¢.1870
Figure 11, Photographof ¢c1870, showing timber pier remains at Hastings. (from:
Manwaring Baines, J. 1946)

24 Piers with an earth-fast frame

2.4.1 Bridlington: 1719 - circal815+

Costings for a totally new south pier and for repairs and lengthening of the nortt pier
Bridlington were drawn up in 1717 and constructed shortly thered#RRQO QSV /1/2,

64-5). The works to the north pier may have resulted in complete, or near complete,
replacementThe core of tis new system of eartfast piers survived untthe earlier prt

of the 19-century (Goodrick 1814, 9). Although the topographic setting ohévepiers

and their spatial relationshipere similar to what had gone before, the design details of
the new works diverged considerably. A number of detailepictionstogether with

highly informative documentary evidence and a plan exist for the new piers and these
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provide awealth of information regarding thestructuralcharacteristicsFigures 12 and

13 provide an overall impression of the appearance of the nesv pie

Figure 12 Bridlington harbour mouth with the new timber piers of 1719, looking south,
early 19"-century (East Riding Museums Service)

Figure 13 View of Bridlington south pier, looking west (East Riding Museums Service)
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Although bay divisionis not mentionedh the 18" and 19-century documentary sources

the pictorial evidencendicatesthatthis wasindeed present hesebay units were defined

by opposed pairs of angle set piles, and, using the scalitige@ngineeGoo d r i ¢ k 0 s |
of 1814, Figure 14we can determine an average bay width of around 4.40 yards (4.02m)
(Goodrick 1814)Althoughthere is no documentary reference for internal lateral division
between bays, some evidence for this is apparent in Fitfurevhich shows lateral

planking within part of the innieside of the dilapidated norther.
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Figure 15 Innerface of Bridlington north pier in the early ¥&entury showing lateral

division within the pier (East Riding Museum Service)

Figure 16 of ¢.1810 shows that two rows of-tieams extended across the width of the
north pier. This situation can be seeithvgreater clarity in Figure 1Although this latter

figure depicts a breakwatgype structure that abutted the northern end of the north pier
its structural characteristics of angle driven pilespgams, horizontal timber cladding

and timber deckingndicate that it was constructed along the same lines as the piers.
Because this structure was built to reduce the force of waves rather than stop them, it was
constructed without external cladding in its upper parts. We can with some degree of
reliability therefore, use this visible additional detail to inform us of the construction of
the piers themselves. Reconstruction drawings of a singlarbbgre presented in Figure

18.
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Figure 16 Exterior of Bridlington north pier, looking soufouthwest (Est Riding

Museums Service)

Figure 17 Breakwater adjacent to Bridlington north pier, looking north, earl{-19

century (Bayle Museum, Bridlington)

74



]

]

=

)

)

T

— =

S
T

\
|
|
|
\
i
\
|
\
\
|
[
\
\
\
L
==
==
o |
o
[ |
T T
[N

Elevation Section Plan

Figure 18 Reconstruction of a typical bay unpipst1719 piers, Bridlingtonelevation,
section anglan (for ease of visual clarity the horizontal timber plank cladding is omitted

from the elevation and plan) (From Johnson 2008)

These depictions indicate that on both sides of the pier two horizontal rails extended from
bay to bay, one set mid way dowire piles the other towards the top. It appears that the
connection between piles and rails was by lap jointsb&ams extended laterally across

the piers at the points of junction between the piles and sets of rails. The joints used to
secure tidbeamsto the rails were halved lap joints, whilst those betweebd@ns and

piles were lap joints. A series of studs extended from top to bottom of the piers and were
secured to the inner faces of the horizontal raigin probably by lap joints. This
framawvork was clad with horizontally lain planks, these being secured to the studs. The
piers were decked with planks. These are predominantly shown as running longitudinally
with the piers and so must have lain on laterally set joists. It is clear from o atiens

of one engineer that the spacinefweenhe piles was reducgdwardsthe piersseaward

ends presumably for purposes of strength (Smeaton 1778, 3). Stone is recorded as the
principal infill ballast, some of this being described as chalk (Gokdi814, 9) with sand

also being mentioned (Smeaton 1778, 4).

75



The dimensions of the end of the north pier, that is the tallest part of either oéitheipi

given by Smeaton in 177&sithirty Feet at Bottom, and from sixteen to seventeen Feet at
Top, and about thirty Feet in Height(9.14m,4.87m5.18m, 9.14m), (BL 52:6meaton
correspondence). Whilst the height of the pier was lower closer to the shore owing to the
rising seabed, the various depictions indicate that the angled profile was conlégant fu
along both piers. The new timber piers were larger than their predecessors. At the time of
Goodrickds report the timber part of the
stone and the southern end extended in stone) measured aroundt 3&3gf€E11.25m).

The south pier had a length of 1108 feet (337.72m).

2.4.2 Cromer: 1732- 1820

A legal agreement of 1732 details the plan for constructingeva pier of timber at
Cromer(NRO COL 2/5§. There are dew accounts pertaining to the construction of the
pier and to works therethough these mostly cover workforce expenditure (NRO
COL2/58/4;NRO COL/2/58/3NRO COL/1/58/). Only one document, a receipr £17
18sf dér Iron work for the Peir at Cromér, presumably in the form of spikes, engine

parts ad possibly bolts, provides technical information (NRO COL/2/58/2).

The most informative indicators of the structural form of thi&-&&ntury pier come from

three depictions dating to around the cusp of8&19" centuries. All three show the

same basic technical details of slightly angled pier walls formed of regularly spaced earth
fast posts with horizontal planking behind. The best detailed of these is that by Samuel
Prout which shows the pienia slghtly dilapidated state, Figure 19udging by the
human scale, this depiction would suggest a spacing between the posts of around 1m or
less and the presence of a two bar hand rail around 1m tall. What appears to be a stone
and earth fill between the walls evident to the extreme left of the depiction, rather than

a decking of timber, though such could have been present further along the pier. A prop
can be seen providing supporting towards the end of the pier, this presumably being a

rudimentary repair.
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Figure 19 The pier at Cromer circa 1818821 as depicted in a print by Samuel Prout.
(British Museum, reg. Number 1890,1013.78

The pier appears to habeen destroyed in 1820 ascarding toa Mr Walcottwriting in
1861AAN earlier jetty was sweway, March 1820 (Walcott 1861, 101)There have

been a succession of piers at Crormmgbsequent to that of the 183@ jetty of open
ironwork under a timber decking was constructed in 1822. The form of the landward 30
yards of thisstructureharked back to earlier exemplars, it having planked sides and being
filled with a stone ballast. This pier was lost in a storm in 1845. (Pipe 1998)19

2.4.3 Southwold: early 2d"-century

A series of plans, elevations and sections drawn for thg 2@flcentury rebuilding of
Southwold s ear | i er sprvive assdo d nereber of2phoBgraphs depicting the
works in progress. A sample of these appear as Figures 20, 21, and 22. It is clear from
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notes on these drawings that at least some datitevard parts of the older existing piers
were retained during the initial works. The heart of the pier system was comprised of
three parallel lines of metal shod piles, the central line driven vertically and those to the
sides driven at an angle. Thesenai n pi |l es® were each 1 fo
(11m) longi a significant proportion of which was driven into the sediment. The
longitudinal distance between each of these piles was 10 feet (3.m). Within the upper part
of this arrangement there veethree sets of tibeams, referred to d&cross walings,

whilst two pairs officross braces reinforced this. These subsidiary elements were each
of a cross section of 12 inches (0.3m) x 6 inches (0.15m). Against the outer sides of this
framework two parallel sets of horizontal timbers referred tdveaingd and of a cross
section of 12 x 6 inaks, were constructed. Driven hard against these, and at the same
angle as the outer main piles, were the
These were of a size 12 inches x 6 inches x 24 feet (7.31m) long and werdrslese

i.e. buttel edge to edge. The only elements external to the sheet piles were two lines of

outer walingi directly opposite the inner waling.

Figure 20, Southwold, section drawing of 1902 North Pier rebuildiB8&0O 1312/6/8)
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Figure 21, Southwold, plan of 1908orth Pier rebuildingextension showing bay
divisions (SRO 1312/6/8)

Figure 22, Photograph of rebuilding douthwold North Pier, early years of 20
century. Looking West (copyright Southwold Museum)
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The early 28-century rebuild of the piers at Southwold can be seen as something of a
hybrid. The three |Iines of Omain pileso
and oOowalingsé cfhsefeamd divided into nreguambayeunits. tHbwever,
the wdls of angle driven closeiling being driven for some depth below the ground

surfaceclearly formedsomething more than a mere cladding.

Since the 1930the piers at Southwold have been built of steel and concrete. However,
adjacent to the existing work @alimsest of posts and clepded remnants of timber
piers, seemingly dating from the older pier as well as that of the early years of'the 20
century survive, Figures 23 and 24.

Figure 23, Photographof extant timbebuilt pier remains, Southwold. The existing south
pier is to the left. Remains to the right relate to elements of the south piers originating in
both the later 18 and 2d" centuries. Looking East
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Figure 24, Photographdetail of extant pier remains, Southwold. In the foreground early
20"-century work of the north side of the south pier at its point of junction with older pier
remains behind. Tall angle driven main piles can be seen. Between these are edge to edge
driven t i mber sheet piles bolted between 0
behind are in fact concrete with that directly behind the timber being cast directly against

it. Looking Soutkeast

2.4.4 Margate: early 16™-century i circa 1810

Theearliest definite reference to a pier at Margate isénlate 1530% early 154@ when

the settlement i s desayrdi imesithged with iih pdene foL e | a
shyppes, but n (Lelands \wlir 4¢ 61)]Ae whatydate a pier wagrét
constructed at the town is uncertain. The pier is depicted in two versions of a map of
northreast Kent of 1548 (Skelton and Summerson 19749; 4&itish Library, Thane).

These, and all later depictions and descriptions indicate that Margate d&lagysst a

single pier of slightly curvilinear fornextending from the shore at the east, westwards
into a small bayA description of the pier from 1757 describes ifias timber and filled
withchalkandsones i n t he (MPLAnongnfous&’57c r escent o
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There are few additional references to the pier in tH&cktury and these do not
provide technical details (Cal. S.P. Dom. 1584a). Although there are more references to
the pier in the 1%-century, these again tend to providite technicalinformation One of

these however, Iltem 26 of tkd®rders, Decrees and Rakéslargate Pier), states th@ho

Vessel shall moor or fasten any Rope or Fasting unto the Braces of the(Rédr Lord
Warden 1693)Thefi Br ac e s 0 fre unlikely tdPetate to @nything other than a

timberbuilt structure.

It is recorded in 1646 that the shoreline jetties, which formed -avaktgrotecting the

town in the lee of the pier, were constructed of timber, whilst in 1724 the pier is also
described as such (s 1724/1736, 87). A depiction of both the pier and jetties was
published in 1736 and this unambiguously identifies the structural characteristics of
Mar gateds pier, Figure 25. The broad | an:
to form a narow slightly curvilinear pier, the head of which dutns at an acute angle.

The pier in this view does not have a wall of clpdang but appears to be of eaiftst

frame type. Steeply angled posts are clearly shown, whilst behind these are walls of
horizontal planks. These were presumably secured to vertical battens, with the latter being
affixed to horizontal rails or beams extending between the posts. Two sets of ladder steps
are evident close to the pier head, with another set on the inner faee métictlose to

the landward end.
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Support for the structural interpretation of this view can be found in a detailed mé€ture
1790, Figure 26. The 1736 and 1790 depictions show close resemblances between the pie
and shoreline seaall, the implication being that they were constructed along similar
lines. The more detailed later depiction clearly shows the timbewakato be
constructed of planks set behind vewali cal
as comprised of three sets of walling interrupted by three lanes running down to the shore.
Several sets of steps are also shown extending from the tops of-thellsea the shore.

There are a number of mid -2entury documentary sources relating to carpentry options
for replacing these semalls (J.H.L. 1647; Cal. S.P. Dom 1649; Cal. S.P. Dom 1650). It
was estimated that 55 rods of work were required with 5.5abtismber being needed for

each rod if carried out as single work, with so much more needed if carried out as double
work. It is assumed that single work was comprised of vertical timber piles retaining a
single plank wall, with double work being two suefalls laid in parallel; presumably

connected by tdbeams/braces and with an infill occupying the space between the walls.

Such a structure would of course resemble an ¢astiframe pier.

Figure 26, The O6defended6é shor eéli790@ritisheibrary of t |
KTOP17 4d)
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There are a number of T&entury references to the poor state of the pier. In 1766 the

foot (lowest part) of the outward side of the pier was decayed, rotten and worm eaten for

a distance of approximately 250 feet ¢gf) (MPL White undated). Apparently, this part
of the pier had already bedifooted, double footed and patcleednd it was therefore

proposed to widen this part of the pier at an estimated cost of-8DXD0Later

documentation informs us that much work was carried out, but this was destroyed by the

sea a few months later (MPL White undated).

An Act of Parliamentn 1787 provided the legal authority for taking down the old
wooden pier(Act of Parliament, Margate, 1787). In actual fact, shortly after the passing

of the Act an unsuccessful attempt was made to encase the timber pier in stone (Hasted

1800, 10, 31855; Nichols 1793, 26). The scale drawing of 1811, Figure 27, indicates
that the stone clad old pier was fractionally under 500 feet (152.4m) long and around 50
feet (15.24m) in width. The clad pier was badly damaged in a storm of 1808 and the all

new stone piewas built shortly afterwards (English Heritage 2007, 70).
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2.4.5 Broadstairs: early 16"-century - present

The first indicator of a pier at Broadstairs is on maps of 1548 (Skelton and Summerson
1971, 489; Brit Lib, Thanet.) Although there is little documentary evidence for the pier

in the 18" and 17" centuries legal agreements of the 1560s and 1580s do record the
fiframing of timber etc. for the repair of the pieflLewis 1736, 165). All available data
indicates that Broadstairs had a single piéth a planform describing a gentle arc

extending fronthe shore at the north, southwards into a small bay.

Our earliest indicators of the form of the pier come from a number of engravings,
drawings and sketches dating from the latéf tBlater 19" centuries and from records
within a collection of 18 i 20™-century Pier Books. Figure 28, is a view looking
southwards along the outer face of the pier at a low state of tide. This shows the outer
walling to be of horizontal planking, this supported by severgllttes probably affixed

to an internal frameark. Several timbebuilt groynes extend out into the sea from the

pier wall and in places a number of small timber walls extend from groyne to groyne. The
upper part of the outer wall forms a parapet above the pier deck. An opening in the
parapet provideaccess via a small flight of steps to a low, timbeitt pierlike structure
with solid wall s, apparently a breakwate

flight of steps lead to the shore.

Figure 28 Mid 19"-century view of part of theuter face of Broadstairs pier, looking
south. By George Clarkson Stanfield (source: British Musdi®®9,0603.26Q
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Figure 29, is a view of the head of the pier looking along its length and shows an unusual
arrangement. The inner wall of the pier is clgasisible. This is of horizontal planking

and appears to be strengthened by a number-oddi@rrangements. Immediately to the

right of the inner wall is a further wall set at a slightly elevated level. It is probable that
the | ower walddede ptaoen® e thée mneramvall. Altarnatively, this

inner wall may be a parapet. The outer wall of the pier is also visible and although few
details can be discerned groynes extend from this out into the sea. Perhaps the mosit
unusual element in thigew is the slipway extending from the pier top down to the sea,

an arrangement which appears to be unique to Broadstairs.

Figure 29 Mid 19"-century view of part of theeadof Broadstairs pier, looking néi.
(source: National Maritime Museum: 23646

The most detailed description we have of pier works at Broadstairs is given in the report
of an engineer, John Norrissey, in 1872 (EKA UD/BS (uncat.) Box 10-1880). This

letter recommends:

At hat ti mb e r(0.3m)square shdulkl be driveshtsde of the present timber
work 8feet(2.44m)apart and secured at the tops by longitudinal timbers arouimdi®es
(0.225m)square of such length that each piece shall pass from the outside to the inside
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timber work and bolted on the main timbers twbthe longitudinal timbers to be secured

to each main pile, one at the top, the second midway down where the main piles have
been driven, inside planking 3 inch@mm)thick to be placed against the piles on the
inside, closely jointed and spiked thereas the planking is secured it is to be backed

with solid chalk if this work be done | consider that pier will be well repaired

This letter is detailing a proposed method of repair to a damaged face of the pier. The
intention was to drive a line gfiles parallel to, and in front of, the damaged face, these
piles being spaced 8 feet apart. Each of the piles was to be attached to the main body of
the pier by two horizontal braces. Horizontal planking was then to be spiked to the inner
face of the lineof new piles. Finally, the space between the new wall of piles and
planking and the body of the damaged pier was to4fi#ed with chalk. In effect, part of

the old pier was being 1aced. It is probable that this system of edast frame repair
broadly mirrored the form of construction of the pier. What looks like a similar kind of

repair can be seen in Figure 29.

A view of damage at the pier in 1897 is shown in the photograph, Figure 30. Here, a
crowd are stood on the head of the older part efpler and the timber work in the
foreground i s the r é& westalgsed pdrend Cartégeaghtt ardl o
pictorial evidence suggests that this addition was probably of nflecdstury date. The
photograph indicates that this was of kdast frame type, seemingly a complex one in
which there are six parallel lines of driven posts across its width. Strewn around the

remnants of the frame are what appear to be the spread remnants of its stone infill.
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Storm damage in 1897

Figure 30,Broadstairs. Fer frameexposed by storm damage, 189&p(oduced from
Simmonds 2006)

Maps of the mid 19th to later ®@enturies show changes to the pier in the recent past,
Figures 31and 32. The earlier maps show the pier to have been much narrower than today
and on its estern side a series of short, close spaced breakwaters were arranged. The
length of the pier can be seen as around 100m and its width around 9m. At the head of the
pier the eastwest extension is present. The rebuilding of this extension after the
destrucon of 1897, in a slightly different form, directly overlay several of the

breakwaters. Later maps show the pier to have been progressively widened.

89



Figure 32, Ordnance Survegnapof Broadstairs pier2010 (source: Edina)

Site inspection shows that the 1870s map line of the old eastern limit of the pier is
presently marked by a narrow, slightly angled wall. This is built in sections defined by
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steel stanchions between each dfick the walls are of concrete cast between planked
shuttering, Figure 33. As well as marking the old eastern limit of the pier the concrete
walling resembles the parapet shown in Figure 28. The existing arrangement accurately
reflects the old arrangemeanbut in modern materials. Site inspection also confirms that a
small stretch of timbework, albeit of 28-century date, survives on the inner face of the
pier towards the head, Figure 34. -bBuiti s i
seacoast pier on the east coast.

Figure 33 Broadstairs. Photograph detail of elevated walling (in position of former

outer face of pier) now in concrete
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Figure 34, Broadstairs. Photograph of timber to inner wall of pier adjacent to head

2.4.6 Dover: 1535- later 19‘h-century

Although undoubtedly serving as a port since prehistoric times the first definitive record
of a pier at Dover was one constructed of stone in the earliest years of"tcentéry
(Colvin 1982, 729r31). An altogether morambitious scheme of timbéwilt piers

within the context of a large state sponsored project was begun in 1535 and continued in
development until the 1550s (Colvin 1982, 7785). Beset with severe environmental
difficulties the Henrician works at Dovereane regularly adapted and added to in attempts

to counter altering environmental conditions. The final rmesh form of the protracted

harbour works is shown in Figure 35.
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Figure 35, Modern plan of thédenricianpier works at Dovefl541-51 (reproducedrom
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The bare bones of the Henrician technique of pier construction at Dover was described by

a near contemporary chronicler as being:

ficompiled of two rowes of maine posts, or great piles of five or six and twentie foot long,
set at each side clost together, which were let downe and put in certeine holes hewed in
the great rocks, laid for that purpose: but some of those piles were shodam, and

driven into the maine rocke of chalk, with a great engine called a ram. These posts and
piles were combined and held together with iron bolts, and were filled with mightie stones
of chalk as also with beach, and other earth: but the bott@mefoundation)consisted
altogether of great rockes of stone, which if they had not beene brought thither by a
speciall devise, must needs have beene extreame chargeable: for manie of them were o
twenti e tun a pi éScalb87/and few under o
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This is acritical description with the structure of the pier itself described as comprised of
two rows of clusters of closgpaced pileset within holes in a purpose laid bedding of
rocks. Some of these piles, shod with iron, were driven below the bedding and int
bedrock below, presumably for additional stability. The posts and piles were then joined
together with timbers secured by iron bolts and the pier fiinakfjled with ballast.
However, a foundation of great rocks is also described. It was necesgaoyite this
bedding into which piles could be set because of the depth of water and the high tidal
range at Dover. In other words the relative shortness of the timber (up to 26 feet long
(fractionally under 8m)) could be overcome by the provision ofuadation. Reference

to such a foundation is to date unique to Dover. The foundations were constructed by
attaching large floats to rocks amassed on the shoreline at the low water mark with
chains. Upon the rising tide the floats and rocks were towed sitthéor deposition and
there released (Lyon 1813, 1Bh Finer manoeuvrability could be gained at the

deposition site by the use of cranes.

There are a number of depictions of the Henrician harbour of Dover harbour. Figure 36
shows the state of the warlas they appeared around 1540 and gives a good technical
impression of the general character of the piers. The pier walls aresgledpand the

toes of these lie within the foundation of deposited stone, effectively utilising it as rock
armour. There ia low parapet to the top of the walls and regularly spaced upright timbers
appear to form bay divisions. The timberwork between the uprights is of horizontally lain
planks whilst angled urdirection bracing extending from upright to upright is evident to
the exterior of each bay. Other near contemporary depictions show the internal ballast of
stone and later additions of stone filled timbeilt groynes to the outside of parts of the

piers.
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Figure 36, Dover harbour ¢.1540(reproduced fronMinet, 1922)

The Flemish artist Anton Wyngaerde drew a view of Dover harbour as seen from the sea
and this is again likely to date to some time around 1540, Figure 37. The pier works are
shown as ongoing and provide some technical detail. The southern (Bkibf &me pier

can be seen as an empty shell yet to be filled with ballast. What are almost certainly
principal vertical timbers are visible and these are laterally connected to one another by
large tiebeams. To the outer face of the pier walls some atrtimbers are present

whilst between these are what appears to be horizontal planking.

T e

Figure37 Extract from Anton Wyngaerdebs O6Dov
from Minet 1922)
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The prevailing environmental conditions at Doysee 3.2.6)esulted in the Henrician

works becoming a costly failure. An altogether more successful scheme was brought to
fruition between the early 1580s and later 1590s (Ash 2000). Such was the triumph of
these works that the ess enetlargelyurdcraygedwnti o f
the later 18-century. The best known elements of these Elizabethan works at Dover, the
long seaward wall and creg&ll of the inner harbour known as the Great Pent were
constructed of a mix of earth and stone rather thanetintBowever, timbebuilt piers

did form the entrance to the harbour. These can be seen in Figure 38, which dates to 1595
a time by which the Elizabethan works had more or less been completed. Interesting
details within this plan are walls of posts witbrizontal planking between, lateral -tie

beams and internal rows of longitudinal timbers.

Figure 38, Detail of the piers of Dover harbourlif95by Thomas Digges. (full plan in
inset) @ritish Library: Cott Aug 1.i.46)
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