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MessageofthaeHonMinisterolCultural
Affairand\ationaHeritageoSr_anka,
Mr.MahindaYapaAbeywardene:

It is with much pleasure that | add this message to the Final Report of the Underwater
Archaeological Excavationand Research of the”Avondster”Excavation and Conservation
Projectofthe Maritime Archaeology Unit whichis ajoint collaboration programme of the
CentralCulturalFund,Dept.of Archaeology,the AmsterdamHistoricalMuseum, theUniver-
sity of Amsterdam in the Netherlands and the Western Australian Maritime Museum.

ThetwomainSriLankaninstitutions namely the Central Cultural Fundand the Dept. of Ar-
chaeologywhichareresponsiblefortheoperationsoftheMaritime Archaeology Unit,come
underthepurviewof myministry.Astheministerinchargeofthesubjectsofculturalaffairs
andnational heritage, Iwishtocommendthevaluableworkcarried-outbythe“Avondster
Excavation Project”, being one of the major activities undertaken by the Unit during the
past,withaviewtotrainingSriLankandiver-archaeologists,researchers, maritimeartifacts
conservators,andotherscientificandtechnicalpersonnelsuchasunderwaterphotographers
and draftsmen.

SriLanka,anationthatisrichinvastmaritimeandunderwaterresources,needstocarry-out
further research into it and therefore she has to have the necessary trained human re-
sourcesandbasicinfrastructure.lobservewithmuchappreciationthatthedirectorateofthe
“Avondster”projectshasfulfilled thisrequirementtoitsmaximumpossiblelevel,inspiteof
thegreatdifficultiestheyhadtocomeacrossduringtheTsunamidisasterin2004,whichled
toatotaldestructionoftheentirephysicalinfrastructureoftheUnit.Thisreportprovesthat
theUnithasgotitsfull-lifeagainduetothehardworkanddedicationoftheteammembers
oftheUnit,both,nationalandinternationalandtheguidancegivenbytheabledirectorate.

| wish to take this opportunity to extend my sincere gratitude to the government of the
KingdomoftheNetherlands,itsEmbassyinColombo,andthe AmsterdamHistorical Museum
intheNetherlandsforthegeneroussupportandcooperationextendedtowardsthisworthy
ventureforthepreservationofheritageof SriLankaandthemankindandalsotocongratu-
late the team for the successful completion of the Final Report.

Mahinda Yapa Abeywardena
Minister of Cultural Affairs and National Heritage,

“Sethsiripaya’, Battaramulla, Sri Lanka.
25th of July 2006.



Message of The Netherlands
AmbassadorofintemationalCultural
Co-operation,Mr.JanHoekema

ThepastfourcenturiesoftheDutch-SriLankanpartnershipresultedindistinctiveinfluences
onboththetangibleandintangible heritage ofthecountry.Ourtwocountrieshavedevel-
oped,andstillmaintain,along-lastingand strongrelationship.Whatremainstoday of the
DutchPeriodinSriLankaisamutual heritagethatevolvedfrominteractionand exchange
ofelementsbetweentheSriLankanand Dutch cultures.Theshared cultural heritage of Sri
Lanka and the Netherlands is therefore an integral part of the current bi-lateral relations
between the two countries.

The Dutch Ministries of Culture and Foreign Affairs have a joint fund for cultural projects.
ThisDutchCulturalFund (HGIS-C) hassupportedmanyinterestingmutualheritageprojects
all over the world and also in Sri Lanka. The world heritage site of Galle was the centre of
many mutual heritage projects in Sri Lanka, including the Avondster project. Aim of this
projectwascapacitybuildinginordertosetupamaritimeheritagemanagementsectorin
SriLankathroughtheexcavationoftheEastindiaMan“Avondster”Thisexcavationresulted
inasubstantial collectionforthe new maritime museum of Galleandinawell trainedlocal
staffin thefield of maritime archaeology in SriLanka. It was a successful programmeand|
waslucky enough towitness this with myown eyesonmyveryfirsttripas Ambassadorfor
International Cultural Relations in April 2003.

JustafterthepreservationandmanagementoftheMaritimeArchaeologicalUnitanditscol-
lectionwerehandedovertotheSriLankanon 24 December2004, disasterstruckthetown
andtherewith the project.The tsunamiof Boxing Day 2004 flooded most of the collection
andruinedtheMaritimeArchaeologicalUnit.Fortunately,therewerenopersonalaccidents
amongst the the local staff. The bulk of the Avondster wreck also remained intact. It must
beverydemoralizingwhenatidalwavedestroysalltheworkthatanenthusiasticteamjust
finished.ButsoonafterthetsunamiateamofinternationalexpertstravelledtoSriLankato
surveythedamage. And withinafewmonthsanew Unitwasrealized whichmadethereal
assets of the project visible, i.e. the local team and the network around them. These were
builtupsosolidlythatitwaspossibletorehabilitatetheworkquicklyandefficiently, which
made it possible to enjoy the results of a successful project.

And this is exactly where our Dutch Common Cultural Heritage Policy stands for. It is not
onlytherestorationandconservationofculturalheritage,butitistheinvestmentinpeople,
incapacityandpublicawarenessregardingthelandmarksofasharedpastthatmakesthese
projects worth investing in. This partnership is quite unique in the world and I am still as
proud as when | discovered the intensity of it in Spring 2003.

Mpr. Jan Hoekema

Ambassador of International Cultural Co-operation,
Director of the Cultural Cooperation, Education
and Research Department (DCO) of the Ministry of Foreign Affaires
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SriLanka is strategically located between Arabia and East Asia, at a natural crossroads of
navigationalroutesandhasbeenacentreoftradeandculturalexchangesinceancienttimes.
With SriLanka’s significant seafaring history,and thearchaeological riches of its land sites,
there can be no doubt that study of the underwater sites will reveal a fascinating history.

UnderwatersurveyscarriedoutinGalleHarboursince1992haverevealed 26archaeological
sitesdatingfromthe 13th century, through thearrival of Europeansinthe 16th century, to
modern times.This history is also reflected in the material remains found on the harbour
andartefactsexcavated datefromthe 13th centuryto21stcentury.Several stoneanchors
ofIndo-Arabian pattern have beendiscovered,including onefromthe Arabian Peninsula
weighingalmostatonne,andananchorofMediterraneanpattern(Souter,1998).Aceladon
bowloftheSouthernSongdynasty (13thcentury)isoneofthefewrelicsofearlytradewith
China;whilethelater17thcenturyblue-and-whiteChinesetradewareisabundant(Prickett-
Fernando,1990).WhileSriLankanarchaeologyisrichinculturaltreasuresfrommuchearlier
periods,itisthecombinationofseveralUnited DutchEastindiaCompany(VerenigdeOost-
IndischeCompagnie,orVOC)wrecksandtheVOC'sextensivehistoricalarchivesthatmake
GalleHarboursointeresting.Thiscombinationofarchaeologicalandhistoricalresourcespro-
videsauniqueopportunitytoexploreSriLanka’sroleininternationaltrade,andtoexamine
the political and cultural affects of this trade.

In2001 aMaritime Archaeology Unit(MAU) wasformed underthe MutualHeritage Centre
andmanagedbytheCentralCulturalFund,aSriLankanGovernmentagency.TheMAU'sfirst
majorprojectwastheexcavationoftheAvondster,oneoffiveDutchEastindiamenwrecked
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Figure 1 Nieuwe Paskaart van Oost Indien by J.vanKeulen (1680), Amsterdam Historical Museum
Figure 2 Map India and Sri Lanka

Figure 3. Archaeological sites in Galle Bay



inand aroundthe Bay of Galle (Figure 3:siteL).This project, sponsored by the Netherlands
Cultural Fund, was carried out in cooperation with the Amsterdam Historical Museum;
theUniversity of Amsterdam;theWestern Australian Museum; the James Cook University,
Townsville; and the Mexican National Institute of Anthropology and History (INAH).

TheAvondsterProjecthadanumberofaimsinadditiontothesurvey,excavationandconser-
vation of the site and artefacts. One of the primary goals was to build the capacity of the
MAU'’s Sri Lankan archaeologists and conservators, and associated infrastructure for the
continuationofapermanentmaritimearchaeologyprograminSriLanka.Anotherimportant
goalwasthedevelopmentofamaritime museum,toshowcaseSriLanka’sbroad maritime
history, its sites and the people involved; with the initial displays based on the material
recovered and research undertaken during the Avondster Project.

Capacitybuildingin maritimearchaeology essentiallycommencedin 1992 withthe Galle
HarbourProject,atrainingprojectforSriLankanmaritimearchaeologistsandconservators.
This program was initiated by the Post Graduate Institute for Archaeological Research

(PGIAR), the Central Cultural Fund (CCF) and the Archaeological Departmentin SriLanka,
assistedbytheWestern Australian Museum.Aftertwoyearsof preliminarytraining,survey
andrescue,withthethreatofdamagefromaproposedharbourdevelopment,excavations
commenced in Galle Harbour.From 1997 the focus again centred on training. From 2001,
withtheacquisitionofDutchfunding,anextensiveprogramwasdeveloped:the Avondster
Project,which,whilebasedontheexcavationoftheAvondstershipwrecksite,encompassed
abroaderagendaofprovidingaplatformformaritimearchaeologyinSriLanka.Theprogram
was so successful thatatthe UNESCO Conference, the”Protection of Underwater Cultural
Heritagein Asia-PacificWaters”, heldinHong Kong in November 2003, it was decided that
aUNESCOregionaltrainingcentreinunderwaterarchaeologicalsiteconservationandman-
agement would be formed, based at the MAU in Galle.

The wreck of the Avondster was at risk and this was the main reason archaeological inter-
vention was carried out, rather than the identity of the ship. The ship was located in 1993
and with subsequent monitoring it was clear that more and more of the wreck was being
exposed (anderoded)throughchangesinthedynamicsoftheseabed.ltwasimportantto
implementarescuearchaeologyprojecttosafeguardthissignificantheritagesite.From2001
totheendof2004importantsectionsoftheshipwereexcavated,in-situ protectionimple-
mented, collectionsconservedandpreparationsweremadetoopentheNationalMaritime
Museumin Galleattheend of 2005. As the Avondster Project drew to completion the staff
oftheMAUpreparedaprogram,duetocommenceinJanuary2005,forthesurvey,manage-
ment and presentation of additional maritime heritage.

However on 26 December 2004 only days after the first phase of the excavation of the

Avondster was finalised, both the MAU premises and the National Maritime Museum in
Galle were destroyed by The Tsunami. Most importantly all the staff of the MAU survived
thisdisaster, buta substantial part of the historical collections and equipmentwas lost. Itis
bothunsettlingandironictorealisethat,despiteconcertedeffortstosafeguardacollection
againstdeterioration onthe sea-bed, theartefacts now remaining onthe wreck, exist with
theircontextualinformationintact,whilethemajorityofthematerialexcavatedhasbeenlost.

Despitetheunfathomablehumanitariandisasterthathadtakenplacearoundthemandthe
lossoftheirfacilities, thespiritofthe MAU group ofyoungprofessionalswasunbroken.They



Figure 4 - Divers of the Maritime Archaeology Unit Galle

remaindeterminedthatthefutureforthisnewdisciplineandthustheirownfutureshould
not be washed away by the Tsunami.With the support of the Avondster Project’sinterna-
tionalnetworkfundswerebroughttogethertorebuildthefacilitiesoftheMAU,allowingthe
MAU to continue operation, to safeguard maritime archaeology in Sri Lanka.

Thisreportpresentsthefirstresultsoftheexcavationandhistorical-archaeologicalresearchof
theVOCshipAvondsterinthecontextofabroaderfield ofresearchrelatedtotheroleofGalle
asanimportantportcityinthelndian Oceanregion.Thereportofthismulti-faceted project
isstructuredintwo parts.In Part One (Chapters 1-6) you will find a general overview of the
projectand the history of the Avondster. In Part Two (Chapters 7-11) anumber of authors
elaborate onvarious subjects related to the project. Thisincludes a history of Galle, the city
inthe contextofVOCshippingwithin Asia,adetailed excavationreportbythe MAUteam,an
analysisoftheship’sconstruction,adiscussionofthein-situ protectionapplied tothewreck
and a case study on the conservation of a wooden barrel excavated from the Avondster.

We hope that this publication expresses the excitement that we felt working together to
accomplishthemanyambitionsofthisproject.Thecreditforthisextraordinaryachievement
mustgotoawiderangeof committed peoplefromdiversebackgrounds:firstlytotheteam
of the MAU and to the otherteam members of the Project, all the people involved with the
developmentoftheMAU;trainingbothonsiteandintheconservationlaboratory.Creditalso
must go to the officials in the institutes that made this project possible, from the decision
makersatthefundingorganisationstothecivilservantwhoprovidedpermitsandpermission.
Wemustalsothank,thosewhoaresupportingthisendeavourbywritingandspeakingabout
it:thegeneralpublicandthepress.ltistheenthusiasmandongoingcommitmentofallthese
individuals that will make Maritime Archaeology in Sri Lanka sustainable into the future.

Itis not possible to single out any institute or person, so many have made significantand
critical contributions. A list of participants and supporting institutes is included in the
Acknowledgements at the end of this publication.






Figure 1.1 :'View at Galle’, Johannes Vingboons , The Atlas Blaeu - Van der Hem, p. 287, Osterreichische Nationalbibliothek






1 Avondster: an East-Indiaman in Asia

InFebruary 1993 aninternational team of maritime archaeologists and historianslocated
a large wreck in the Bay of Galle, Sri Lanka. Close to the shore in shallow waters, this
archaeological site was found in a surprisingly good state of preservation. An outline of
ship’stimbersananchoratthebowandcannonsspreadoveranareaofapproximately40m
by 10m made it easy toidentify the site as the remains alarge, probably European, vessel.
Although mostofthewreckwas covered with sand, inthe centreareaa brick construction
was visible, protruding from the seabed. As part of the Galle Harbour Project’s maritime
archaeologicalsurvey,allsiteswereallocatedauniqueidentifier, thissitewasnamedSiteL.
Thesitewasaffectionatelynicknamed'chickenfeetsite’beforethewreckwasidentified,due
tothepresenceofslaughterwastethatwashedoverthesitefromtheadjacentstormwater
drains of Galle city.

Thediscovery ofthiswreckinthelastweekof the 1993 fieldwork season wasahighlight of
the survey that had started ayear earlier.In two seasons 11 sites of archaeological impor-
tancewerelocated.SpectacularfindsincludedthesiteoftheSSRangoon(1865)andtraces
oftheDutchEast-IndiamanHercules(1661).Thislattershipwasidentifiedusingtheexten-
sivearchivesstillavailablein both the Netherlandsand SriLanka.The ability to link histori-
calreferenceswitharchaeologicalsitesbecameanimportantfacetoftheresearchintothe
developmentofGalleanditsroleintheAsiantradeandshippingnetwork(Parthesius2007).
It also made the identification of the new wreck at Site L possible.

Initialobservations, particularlyoftheship’sconstruction,stronglyindicatedthatthewreck
wasEuropeanbuilt. Thepresenceoftheexposedbrickconstruction,madeofsmalldistinctive
lJsselsteentjes, further indicated the vessel was probably Dutch.

Giventhisstrongindicationforavessel of Dutch originthestarting pointforidentification
wasa listof the VOC ships that records show were wrecked in or near the Bay of Galle. The
listconsisted of three 17th century wrecksand two 18th centuryvessels.The 18th century
vessels Barbesteijn and Geinswens were not likely candidates because they were of the
largestvesseltype,theso-calledRetourschepen(homeward-bounders),andwouldtherefore
exceed thesize of the vessel found on Site L. If this vessel was aVOC ship it was most likely
one of therate of jacht (yacht) that were the most popular vessel for intra-Asian shipping
in the 17th century. In 1992 a wreck on the rocks near Closenburg was identified as the
Hercules (1661). From accounts of the wrecking of the Dolfijn (1663) itis known that this
shipwreckedoutsidetheBayof Galle, whilejourneyingfrom Surat. So,fromtheshortlist of
three 17th centuryyachts, the Avondsterwasthe mostlikely candidate. Inaletterfromthe
CommanderoftheCity of Galle,VanderMeijdento GovernorMaetsuyckerinColombothe
‘clumsy’ wrecking of the Avondster was described:

Afterourlast[letter]toYourHon of 23 June with the small flute Peguw viaCormandel,
to our great displeasure, on 2 July in the night, in Gale baai, the old jacht Avondster,
after her ropes had withstood the bad weather, in a light breeze slipped from her

anchors and because of bad supervision perished. The first mate Bartel Schagh from
Dantzig, whowasfirst called by the watch, did not pay enough attentionand went to
bed again, while the boatswain’s mate Coert Alberse and the steward Dirck Wilemsz

Figure1.2:Mapof‘DeBaayvanGale”and“DeBaaybyOenewatte’;Anonymous,Nationale Archives, TheNetherlands,inventarisnr.VEL1056
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were not taking carein their watch duties, until in the end the skipper Arent Danielse
Lemwascalledtoo,and neglectedforaquarterofanhourtodropananchor,because
he thought that the jacht could be brought to deeper water with a kedge. But before
thesamewasbroughtoutthejachtranagroundandbrokeupimmediatelybeforethe
garden of Marcus Cassel and the small out flowing river at the side of the mountain!
(NAVOC 1230 [VOC, Letters and papers from Asia] [fol. 159 - 166 verso) [Translated
from 17th century Dutch by Parthesius]

Theabovedescriptionraisedvariousquestionsabouttheidentificationof SiteL. According
toVan der Meijden’s account the vessel had broken up after it run aground while the hull
ofthewreckfound on Site Lappeared reasonablyintact, atleast tothefirstdeck. The only
apparentindicationofthe'immediatebreakingup'wasadetachedsternpost,located 12m
south of the main wreck site, which may have belonged to the Avondster. Theinterpreta-
tionofthelocationdescribedintheaccountwasmoredifficulttoreconcile. Noreferences
toindicatethelocationofMarcusCassel'sgardenoranyothergardencouldbefoundinthe
archives. So, the‘small outflowingriver at the side of the mountain’became animportant
marker. Infirstinstancethecurrentviewofthebaywiththe presenceofadistinctivemoun-
tain with a river at the side in the NE of the bay made clarification difficult.

In the modern situation the beach at the NW of the bay has disappeared under a break-
waterthatprotectsthebusyMarine DriveandthenewerpartsofGallethathavedeveloped
outsidethefort.Thatthisdescriptionwasnotimmediatelyrecognisedwasunderstandable
—thelocation of the'small out flowing river at the side of the mountain’was swallowed by
the expanding city and is now the outlet for storm water drains and the’'mountain; some-
thingthatwouldnowbecalledahill,isobscured byand covered with buildings.Withthese
observationsitbecamemorelikelythatSiteLwasindeedthewreckofthe Avondster,while
bearinginmindtheinconsistencybetweenthedescriptionofabroken-upvesselandasite
that shows a reasonably intact hull.

Based on the early surveys and an understanding of conditions on the site in July during
theSWmonsoon (theseasonthe Avondsterwrecked),thefollowingspeculativetheorywas
developed for the formation of the Avondster wreck (Figure 1.4 ):

TheAvondsterhasbeenstranded(left):sandflowsinthroughtheopenbackoftheship,
theshipsubmerges quicklyinthesoftsedimentneartheoutletoftheriver.(right) The
superstructureoftheshipbreaksoffintheswell, partsoftheupperdeckstaytogether

Figure 1.3 : view on the coastline with storm water drains and the hill covered with the new city; the Avondster site is in the foreground.



Figure 1.4 First speculative theory for the wreck formation of the Avondster site.

andarewashednorthofthehull.Whatare possiblydeckbeams(foundinthisarea)are
in the same orientation (Parthesius, 2003: pp.19-20):
Followingthisreconstructionofthewreckformationprocessitispossiblethattheloss
ofthe sternpostand thelater collapsing superstructure was the‘immediate break up’
of the vessel stated in the account. It is even possible that Adriaan van der Meijden
felt that his lack of or failed attempts to salvage goods from the wreck could be best
explainedbyanaccountstating thatthe ship broke upimmediately when grounded.
Indeed it must have been a very difficult task to reach the stranded ship in the SW
monsoon. However from the archaeological evidence we know that it is likely that
locals have tried to salvage goods from the hold of the ship. In 1999 human remains
werefoundunderneathadeckinthesternsection.Since nocasualties werereported
during the disasterand the skull was identified from a male of Asian descent, itis pos-
sible that this person died in an attempt to salvage goods. This would mean that the
hold of the vessel was still intact after the wrecking and the hypothesis for the wreck
formingprocesscouldbepossible.Thishypothesiswasalsosubjecttofurtherinvesti-
gations during the archaeological work on the wreck.

1he history of the Avondster

The site was now positively identified as the wreck of the East-Indiaman Avondster, in the
serviceoftheDutchEastindiaCompany(VOC)inthe 1650's.Fromanaccountofthewrecking
wealsoknowthatthevesselwasconsideredoldandwornout.Wasitpossiblethatthename
Avondster(eveningstar)reflectedthestatusofthisvesselintheVOCfleetinAsia?Thatpossibly
thevesselwasbroughtintoserviceasanoldershipandrenamedaccordinglybytheVOC?There

View towards the east side of the bay with the distinctive ‘mountain’; the river outlet is left of the mountain but not visible here.

11
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weresomearchaeologicalobservationsthatraisedquestionsabouttheoriginofthe Avondster:
althoughthepresenceofthebrickgalleywasconsideredaclearidentificationof Dutchmaterial
culture,therewassomething‘odd’abouttheship’sconstruction,inparticularthe presence of
lodgingknees,aconstructionelementthatwasnotpracticedintraditionalDutchshipbuilding.
Wasitpossiblethatthese kneeswerelateradditions? Wasthe Avondsterbuiltinanunknown
Dutchstyle? Ordid thevessel originatefromadifferentshipbuilding tradition?Theanswerto
these questionswasagainfoundinthearchives.The ship cameintothe service oftheVOCin
1653 after it was captured in Persian waters. The name Avondster first appeared in a letter
fromBatavia (theheadquarters oftheVOCon Java) reporting this prizetotheVOCdirectors.
SoonaftertheAvondsterwassenttotheNetherlands(NA VOC 1201;folio821).Theshipwas
previously called Blessingand wasin the service of the English EastIndiaCompany (EIC). Its
Englishoriginexplainedspecificelementsintheshipsconstruction,whilethepresenceofthe
Dutch galley reflects the standard maintenance practiced on return to the Netherlands.

Blessing, an English East-Indiaman

Thevessel'sexactageisunknown:firstrecorded asthe John & Thomas, itwasboughtby the
EnglishEastindiaCompanyin1641(Sainsbury,1906a:p.69).Thevesselwasthenrenamedthe
Blessing,and dispatchedtoJava.IntheEnglishrecordsthevesselislistedas2500r260tons,
with a crew of about 65 for major voyages (Sainsbury, 1906b, p. 27). Reflecting the general
fortunes of the East India Company, the Blessing made two relatively straightforward out-
and-backvoyages(toBantamin 1642-43 and to Suratand Bantamin 1644-45) butwasthen
deployedincreasinglyinregionaltrade,makingonlyonemorevoyagetoEnglandin1650.The
deploymentofavesselintheAsianregionaltradecanbeseenasareflectionofweakmarkets
andintensifying trade competition, but the Blessing may also have been showing signs of
ageing.In1645-46theEnglishEastindiaCompanyrepairedthevesselafterdeterminingthat
itscareercouldbeeconomicallyextendedforafurthersevenoreightyears(Sainsbury, 1906b:
p.457).TheBlessingsurvivedforanother 13yearsand,atthetimeofitsloss,wasdescribed by
VOC officials as an ‘old jacht..

In1652thefirst Anglo-DutchWarbroke outandalthough this conflictwas ostensibly about
localtradeissuesinEurope,itgavetheVOCanexcusetoattackitsmajorcompetitor.TheVOC
promptlycapturedfiveEnglishships,theDuyfnearBataviaandtheshipsRoebuck,Leonoret,
SupplyandBlessinginthewatersaroundPersia—wheretheDutchhadlaininwaitfromFebru-
ary1653forunsuspectingEnglishshipsarrivingfromIndia.AfteramonththeSupplyarrived
fromSuratandtheBlessingfromCoromandel.TheEnglishatGombroonwerelookingoutfor
theseshipssoastowarnthem,buttheyfailedtospotthemandabattleensued (Foster 1915:
p. 175). After its capture the Blessing was sent to Java where it was renamed Avondster.

The Avondster, a Dutch East-Indiaman

The Avondsterwas then senttothe Netherlandsin 1654 whereit stayed forafew months,
probablyreceivingsomerefittingand modification.Thegalley of Dutch bricks whichwere
found onthe wrecksiteis evidence of refitting; there is also evidence that the VOCadded
extra layers of hull planking. Also found on the wreck site were‘lodging knees'—bracing
timbersforthedecks—whichshowtheship’sEnglishorigin,astheywerenotusedbyDutch
shipbuilders (see chapter 9).



In 1655 the Avondsterreturned to Batavia. On avoyage thefollowing yearto Japan,
thevessel carriedluxuryitemsthatwere giftstothe Japaneserulers. Amongstthese
presents were two large globes and an expert to explain geographical data to the
Shogun. The departing VOC head official in Japan returned on the Avondster to
Batavia (NA VOC 880; fol. 268-282 and fol. 278). No records have been found that
suggest the ship was notseaworthy and indeed it was employed to carry valuable
cargo and important people.In 1657 the vessel departed for the Netherlands but
returnedtoBataviaduetosevereleaking.Thecargowastransferredtoanothership
andtheAvondsterneversailedtoEuropeagain(DiaryBatavia1656-57:fol.105).The
AvondsterwassoonreassignedtoescortdutiesatCraowan(BayofBatavia)andthen
to command a blockade of Bantam (Diary Batavia 1656-57: fol. 139).

TheAvondstercontinuedactiveserviceinAsianwaters,beingdispatchedtosouthern
India,whereCommissarRijckloffvanGoenswascampaigningagainstthePortuguese.
Hedecidedthatthe DutchweretooweaktoattackthePortugueseimmediately. Defeat
wouldhaveleftCeylonjustpartlycaptured,unprotectedandhewantedfirsttoassemble
alargerfleet. He left several ships near Goa under the command of Adrian Roothaes.The
gunsofthe Avondsterandthree othershipsweretransferred to bolsterfirepowerandthe
fleetwhichstayedbehindfortheblockadeofGoacomprisednineshipswith352heavyguns
and1100soldiers(NAVOC-1227;fol.319ev).TheAvondsterwassenttoCeylontoinformthe
VOCauthoritiesthereaboutplanstoattackthenorthcoast,butcouldnotreachherdestina-
tionduetounfavourable weatherandwaited off Cape Comorinforthearrival ofVan Goens
andfurtherinstructions.EventuallyasmallfleetunderthecommandofVan Goensreached

Colombo in early 1658.

The Avondster transported soldiers from Colombo and Negombo to Tuticorin on the
Coromandel coast. By the summer, Van Goens had captured all of the most important
settlementsonthenorthwestcoastofCeylon,hisbiggestproblembeingthelargenumberof
Portugueseprisoners.AsseveralhundredweretransportedontheAvondsterfromJaffnapat-
nam (now Jaffnaatthenortherntip of SriLanka)andfromTegenapatnaminsouthernindia,
to Bengal - along with money and valuable cargo from Pulicat, the ship was evidently still
seaworthy (NAVOC1231;fol.155).The AvondsterreturnedtoCeylonwithacargoincluding
cloth, rice, oil and butter, opium and gunpowder.There was at this time afood shortagein
Ceylonduetothedisruption ofagricultureand the number of foreign troops.Inearly 1659
the Avondsterwas senttoBallasore onthe Malabar Coast tofetchanothercargo of rice, the
vessel carried four elephants as a present for the local rulers—who deemed them inferior
(NAVOC1231;fol.346,362).Gathering thericewentslowlyandthe Avondsterheaded back
towards Colombo only in the last week of April.

TheAvondsterwasthendestinedtobeoneofnineshipscarryingarecanutsfromSriLankato
theCoromandelcoast.ArecanutsweredeemedbyVanGoenstobethesecondmostimportant
commercialproductofCeylon(withcinnamonmostimportantandelephantsthird). TheDutch
had decreed that areca nuts should be carried only in Dutch ships and were enforcing their
monopoly by blocking the harbours of Raja Sinha of Kandy.Troops had been despatched to
KalpityaandshipsweresenttoblockadeTrincomalee.Thelastnutsoftheharvestwereslowto
arriveandtheAvondster,orderedtowaitforthiscargo,subsequentlysankinGalleHarbour.For
manyyearsthis'smallicon’oftheVOCpresencein Asiadisappeared underathick protecting
layer of sediment only to be exposed again by historians and archaeologists 334 years later.

Figure 1.5 Bengale, Coromandel coast and Goa at the Malabar coast around 1620 (National Archives, The Netherlands)
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10 Protecting the Avondster

Introduction

The in-situ protection of archaeological objects has become animportantissue over the
years.The reason for this is partly the amount of interesting archaeological sites and the
frequencytheyarebeingdiscoverednowadayswiththehelpofnewinnovative(prospect-
ing)techniques.Otherreasonsforthisarethehighcoststoexcavatethemandthegrowing
notion that we should try to protect a representative part of our cultural heritage — our
past-forfuturegenerations.Thisalsocountsforourunderwaterculturalheritage,consisting
foralarge partof shipwrecks. Inthe lastdecade, the international community has tried to
regulateandformalisethisprotection.Forexample:article 1 ofthelCOMOS-charterof 1996
as well as article 1 of the UNESCO-convention on the protection of Underwater Cultural
Heritageof 2001 putemphasisonthefactthat protectionin-situshould bethefirstoption
(www.international.icomos.org).Throughresearch,wehavetriedtoprepareourselvesforthis
new approach towards underwater cultural heritage.

IntheNetherlands,thisresearchinin-situpreservationofourunderwaterarchaeologicalsites
dates from the end of the eighties. In 1988 the BZN 3 wreck, a ship of the Dutch East India
Company(VOC)becamethefirstwreckunderwatertobebothphysicallyandlegallyprotected:
Now,in2005,severalsiteshavebeenprotectedunderwater;ontheseabed,inriversandinlakes.
TheDutchState (RACM)hasbeeninvolvedintwo European (EU) projects,MoSS (Monitoring,
SafeguardingandvisualizingNorthEuropeanShipwreckSites(see:www.mossproject.com))
andBACPOLES(Bacterialdecayofwood.(see:www.bacpoles.nl.), focussingonthedegradation
andthe protection of archaeological and historical heritage in-situ. Information about what
isthreateningourheritageiscollectedinasystematicway,our protection methodsare being
evaluatedandnewsolutionsarebeingdeveloped.Thingslearntovertheyearshavebeenapplied
inother projects. Anexample of thisis the Dutch shipwreck Avondsterin SriLankathathasto
beprotectedagainstfastongoingdeterioration.Thesituationatthe Avondstersite,however,is
slightlydifferentfromtheabove-mentionedwrecksites;ithasbeenexcavatedformanyyears.
Why should it be protected in-situ, then? How should it be done?

Thisarticle will describe how the Avondster wreck has been physically protected, explain
therationalebehindthisanddescribetheeffectsofthisprotection.Finallyandimportantly,
recommendations will be given as to what should be donein the nearand longertermto
maintain this protection on the site.

Figure 10.1 The bow section was covered with a net that is usually used for water filtering and shrimp fishing (non woven, 100 %
polypropylene and 40-60 % density).

Figure 10.2 Due to the weighting of the nets with sandbags, they were extremely heavy.
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Site conditions

Immediately after its discovery in 1993, at a water depth of 2 to 4 metres, it became clear
that the wreck site was eroding and becoming more exposed. This process continued

throughoutthefollowingyears.In 2003 the depth to sedimenthadincreasedto 3,5t05,5
metres.In 1993 as well asin 1996 the structure was on average only sticking out 50 cm of
the seabed (Richards & Carpenter, 1996).In 2003, ten years after, this was surprisingly still
thesame, whiledepth onthesite hadincreased (Tidal differencesare only 0,5 metres. This
cannot explain the increase of water depth. Also, during the years, more and more ele-
mentsinsidethewreckhavebecomeexposed,whichalsopointstoanincreaseofdepth).In
1996theanaerobic(buried)woodwasonaverageinextremelygoodcondition(Richards&
Carpenter, 1996).Thiswasalsothe caseformostofthewood thatwas proud of the seabed.
Attackbywoodborerswasnotextensiveandmostoftheaerobicwoodwasonlydeteriorated
ontheoutersurface.Somewoodsamplesevenhadamaximumwatercontent(Umax)under
100%, whichindicatesarelativelyundergradedstructure (Richards&Carpenter,1996:pp.6,
12).0Observationsunderwaterin2002and2003indicatedthattheextentofdeteriorationof
theexposedwoodhadincreasedsignificantly.Woodwassoftand perforatedwithwoodborer
tunnels[Figure 10.3].Thisdoesnotmeanthatwoodattackdid notexistin 1993and 1996.It
wassevereand probablyjustthe sameaswehaveseenin2003.Inaddition,in 1993,during
the discovery of the site, an anchor with wooden stock was found at the bow. The wood
(Anisoptera sp.) still existed in its total length. In 1996, only three years later, half of the
remainingwoodenstockhaddeterioratedanddisappeared(Richards&Carpenter,1996,4).

In the warm waters of the bay of Galle (up to 30 °C) biological activity is high. This means
thatundertherightconditions,strong,solidwood maybecompletelydeterioratedbywood-
borers,liketheshipworm (Teredonavalis)withinafewmonths.Thisresultsinweakening of
the structure, parts literally fall off and hence vital archaeological information is lost.’

1. In the, for the Teredo navalis, less favourable conditions of the Wadden Sea in the

Netherlands,itonlytakesonesingleyearforoakwoodtobetotallydegradedbyTeredonavalis
(Palma 2004, 23).

Figure 10.3 Exposed oak wood in the bow section, severely attacked by shipworm (Teredo navalis)
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Figure10.4Viewfromthestonebarrier,protectingtheroad,towardsFortGalleandtheocean.Thisstonebarrieriscausingstrongerosion

on the wreck site that is lying just about 80 metres in front of it.

The building of a road with a rock wall on the beach line only 50m from the wreck, a few
decadesago,isalmostcertainlythereasonforthestrongerosion[Figure 10.4].Theroadhas
beenbuiltontheformerbeach,effectivelyseveringtheriveroutlet. Wavescomingfromthe
oceanareabruptlystoppedagainstarockywallinstead of breakingonagraduallysloping
sandycoastandarethenredirectedouttoseaagain.Thiseffect,calledwinnowing,createsa
strongcurrentaroundthewrecksite,underminingthestructureandremovingtheprotec-
tive layer offinesiltand sand.Because of this stone barrier theriver cannot depositits fine
sedimentonthesiteanymore.ltseemsthatinonedecadetheseabedaroundthewrecksite
has eroded dramatically.In 2003 new work was executed on the stone barrier close tothe
wreck.Somejettieswereconstructedinthewater.Immediatelythecurrentschangedcourse
and more sedimentwasremoved fromthesitein placesthatwererelatively stable priorto
the new constructions. Itis also possible that the seasonal excavations have had aninflu-
enceonthestabilityofthewrecksiteitself.Excavatingsedimentandbuildingstructureson
andnearthewreckobviously creates differentcurrentpatternsonalocalscale,increasing
erosion.Althoughpreviouslynotedonothersites,thisphenomenonhasnotbeenextensively
investigated.?

The deterioration rate was probably high in 1993, 1996 and 2003 and although depth
increased, thevisiblestructuresstillonlystuckoutafewdecimetres(onaverage)abovethe
seabed. This might well indicate that a lot of structure of the Avondster wreck has disap-
peared within 10 years.

2. This negative effect has been noted during investigations in the Wadden Sea in the
Netherlands.OneexampleisthewreckofBZN2wheretrenchesexcavatedduringanassess-
ment caused erosion in places that where relatively stable prior to human influences.
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Preservation “in-situ”

Asdescribedpreviously,theAvondsterwreckhadbeenpreservedforseveralcenturiesinarelatively
stableenvironmentConstructionworknearthesitehowever,hasmadethisenvironmentincreas-
ingly more unstable and wood is deteriorating at a considerable speed. At the beginning of the
AvondsterProject,thedecisionwasmadetosafeguardthevaluablearchaeologicalinformationof
thewrecksitebyexcavation, preservingtherecoveredartefacts‘exsitu’butleavingthewreckitself
in-situ.’Throughouttheyearsitswoodenstructurehasbeendamagedbywoodeatingorganisms,
erosionandalsohumanactivitiessuchasfishinganddiving.Notonlytheship, butalsotheobjects
thatbelongtotheinventory,cargoandthepersonsonboardaredeterioratingandbeingmovedall
overthewrecksitebycurrents,swellsandwavemovement.Thisagaincauseslossesofarchaeologi-
calinformation®.Theswell,currentandbreakerspossiblyalsomakethewateroxygenrichfromtime
totime.This,togetherwiththelargeamountoforganicwastefoundonthesiteanddumpedinthe
waterbytheinhabitantsofGalle,maketheareaextremelyfavourablefororganismsattackingthe
archaeologicalwood and otherorganic material.In contrast,according to (Richards & Carpenter
1996,2)excessiverainfallduringmonsoonseasonmaydecreasethesalinityinGalleHarbour,espe-
ciallynearthestormwateroutletsoppositethewrecksite,whichcouldpossiblydecreasetherateof
biological deterioration (Richards & Carpenter, 1996, 2).

Theexcavation ofthe Avondsterwreckstartedin 2001 andifwellexecuted, willgoonformany
yearstocome.’Thereforeasuitablein-situmanagementplanwasrequired priorto,duringand
afterexcavationsothelossofanyarchaeologicalinformationwouldbeminimised.Withoutthis
protectionitwouldbeverydifficulttoconductasystematicresearchprogram.Sinceerosionand
biologicalattackwassosevere,thedeteriorationofthewrecksitewouldseriouslycompromise
thearchaeologicalexcavation.Someareaswouldbeconstantlyunderthreatthroughexposure
withthecontinueddeteriorationandlossofarchaeologicalremains.Themajorriskwouldbethat
thiscanleadtodamagecontrolbysalvagingsingleobjectsfromtheseabedwithoutknowingthe
contextual information.

A method of physical protection was designed that had to protect the wreck and associated
artefacts against:

«  Natural erosion and scouring caused by sea and weather;

«  Objects being moved all over the site;

+  Wood degrading organisms;

. Looting;

+  Fishing activities;

«  Chemical degradation e.g. the corrosion of metal objects (which are abundant).

3.Thewreckitselfwillnotberecoveredbecausetheshipwouldbeextremelyexpensivetolift,to
conserveandtoexhibitintheappropriateenvironment.Informationabouttheship’sstructure
willbegatheredunderwater.Thefindsarebeingconservedinalaboratorynearthesite, which
was especially created for the Avondster Project.

4.0bjectthatare mobile,meansthatitwill beimpossible toinvestigatethemin theiroriginal
setting; their original context.

5.IthasalwaysbeentheideathattheinvolvementoftheNetherlandsand Australiawillbefinally
diminished.ThepeoplefromtheMaritimeArchaeologicalUnit(MAU)ofSriLankathathavebeen
trained withinthe Avondster Project will thentake overthe excavationand conservation of the
objects.



Figure 10.5 Principle of in-situ protection with polypropylene nets.Thisis howitis executed in the Netherlands (wrecks in theWadden

Sea). The in-situ protection on the Avondster is derived from this principle. Drawing M.Manders/M. Kosian

The method also had to be cheap, the materials easy toaccessin SriLanka, the protection
easy to install and easy to remove in parts so the excavation in trenches could continue
immediately afterwards.

Iltwasdecidedtodoatest protecting thesite with polypropylene nets (Manders 2002 and
2003a)(Figure 10.5).ThismethodhasbeenusedextensivelyintheNetherlands.There,ship-
wrecksthatlieinadynamicenvironmentwithhighlevelsofsedimenttransportarecovered
withthesenets.Thesedimentthatissuspendedinthewatercolumnduringperiodsofhigh
watermovementcanpenetratethenetthroughthetinyholes.Atthesametime,thenetwill
alsobreakthecurrent,sosand particleswillsettle underit.Withinashortperiod oftimethe
wrecksiteisburied.Inmanyways,theenvironmentalconditionsintheWaddenSea(NL)and
the North Sea (NL) are different from that in Galle Harbour.Itismuch colder (0-22°C) and

Figure 10.6 Fine and coarse sand on the Avondster site.
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with stronger tidal movements (in the Wadden Sea 3-4 metres) more sand is transported
upanddowntheseabedandalsomoregradually.ThetidalrangeinGalleisonly 0.5 metres.
Sand is merely moved by swell and a variable surge. On the other hand, the conditionsin
the Netherlands can also be compared with those at the Avondster wreck site; both loca-
tionsare shallow, have asandy seabed and both do have natural sand transport(Manders
2003a)[Figure 10.6].

ThismethodwasappliedontheAvondstersiteinFebruary2003.Anareaofapproximately4x
4metersontheaft, portside ofthewreck (the southwest of the site) was covered with black
shadingnet(woven, 100% polypropyleneand 60%density) [Figures 10.7 A-B]. The netwas
weigheddownwitholdchains.Inthisparticularareatheshipsstructurewasslightlyexposed,
witha40to50cmdeepscouringgulleyontheoutsideofthewreck.Withintwoweeksa15cm
layer of very finesilt or sand settled under the net, while outside of this test net, only coarse
sandandshellswerevisible;sandandshellsthatcouldnothavepenetratedthroughtheholes
ofthenet(Weerasinha2004). Mostdepositedsiltandsand underthenetswasfoundonthe
bordersofthewreckstructure.Sandhadcompletelyfilledupthescouringgulley,justoutside
thewreck, underthe portside. Onlyathinlayer of silt/sand of afew cm thick was deposited
insidethewreck. Afterafurthertwoweekslittlefurtheraccretion occurredandtheholesin

Figure 10.7 A-BFirst testexecuted on the Avondster site with shading net (woven, 100 % polypropylene and 60 % density). Old chains
served as weights to keep the net down on the seabed.
Figure 10.8 A-E The nets were weighted down with sand bags that are rolled in the nets and closed off with Ty-raps (cable ties)

Figure 10.9 The nets were prefabricated on the shore and transported to the site by boat.
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thenetwereblockedduetobio-fouling.Unfortunately,duringthestormsin May
2003thistestnetwasdestroyed (Manders2003b, pp.1-2).Theresults priortothat
were promising however; sand settled onthe wrecksiteinashort period of time
and when accretion ceased due to bio-fouling, the net still served as protection
against erosion of the sediment layer and abrasion of the wood.

Ifasandyenvironmentis stable andrelativelyimmobile, whichisthe case under
the net, only the top layer of about a few millimetres to a few centimetres is
aerobic.Theunprotectedseabedaroundthesiteishoweverunstableandtherefore,
thethicknessoftheaerobicsedimentlayerisgreaterthanunderthenet.Withina
fewdays, the sand underthe nethad turned dark grey to blackin colour, indicat-
ingastable, lessoxygenated environment.®ResearchbyRichardsand Carpenter
in 1996 revealed that the undisturbed and uncovered sediment was essentially
aerobic to a depth of approximately 20 cm (Richards & Carpenter 1996, p. 5).

BasedonthesuccessofthetestexecutedinFebruary2003,attemptsweremade
to cover the whole site using the same method in November that same year. It
was decided, however, to use another kind of net (Manders 2003b, pp. 3-4).The
new net had a more open and stronger structure (non-woven 100 % polypro-
pylene and 40-50 % density)’ [Figure 10.8 A-D]. As one of the main reasons for
choosing this net was to capture more sand (and also slightly coarse grained),
theholesneededtobelarger.Also,duetothelocal swelland currenttheloosely
woventestnetfrayedeasily.Inaddition,itwasverydifficulttosourcelargequan-
titiesofthatparticularnet,whichisimportedfromlIsrael,forareasonable price®.
Thenewnon-wovenpolypropylenenetisfabricatedinSriLankaandisnormally
used for filtering water and for shrimp fishing.

InDecember2003thewholebowsectionwascoveredwithfivenetseachmeasur-
ingfourmeterswideand 25 meterslong®. Theywere placed squareonthewreck
covering the hull and the area where parts of the broken off starboard side are

6.In2003weperformedsometestsoutsidethewreckwithahandheldredoxdevice
to measure the redox potential of the sediment, whichis a reflection of the dis-
solvedoxygencontentofthesediment.However,theapparatusdidnotworkwell
andtheresultswerehowevernotsatisfactory.In1996however, thisresearchhad
beenexecuted.Theredoxresultsindicatedthatthesurfacelayerofthepredisturbed
sediment on the site, down to 20 cm, was very unstable and aerobic, while the
deeperlayers(atthattimemeasuredatadepthof1and2metres)werestableand
anaerobic (Richards & Carpenter, 1996).

7.ThisnetismanufacturedinSriLankabyMalbaRopesLtdandisnormallyusedin
the shrimp industry or for filtering.

8. A piece of black shading net of 4 x 1 metres costs RS 455,- (€ 3,81). In the
Netherlands, scaffolding netsare usedthatcost€50,-for50x3,7 metres.Thisisa
considerable difference in price (almost 4 times more).

9.Thewholeareafromtheexcavationtrench(trench01)untilthebowwascovered
exceptforthelastmetre ofthe bow.Forthe protection of thesite to be effective,
finallyastrip of net should be placed over the bow, which extends afew metres
outside the wreck.
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Figure10.10Thesiteplanofthe Avondsterwreckwiththeprojectiononhowthenetswerelaiddown

on the site. Drawing: R. Muthucumarana.

possibly still lying under the sand. The strips of netting were weighed down on both ends
with sandbags.We chose sandbagsinstead of chains because it proved to be very difficult
tofind suitableiron chainsforalow price.Old chains arere-usedin SriLanka overand over
again and are therefore, still valuable. In addition, it is not a good idea to introduce more
iron to the site. Iron can increase the growth rate of marine biota thus increasing biologi-
caldeterioration.Thecorrosionproductscanalsoimpregnateorganicmaterialsincreasing
degradation rates in-situ and their presence can cause post conservation problems when
artefactsareeventuallyrecoveredandtreated.'’Thesandbagswerehalffilledandrolledinthe
net.ThedifferentstripsofnetwereoverlappedandconnectedtoeachotherwithTy-raps(cable
ties),maximum 50 cm apart. Placing the nets on the site was difficult. The nets were prepared
onthe shore and were very heavy. It took four to six people to carry them to the boatand on
eachtrip only four nets could be transported to the site [Figure 10.9]. In the water, it took two
diversto place the nets onthe wreck.With the netsstill rolled up, they were laid down square
inthemiddleofthewrecksiteandthenrolledouttotheportsideandtothestarboardside.The
net projected an extra4 metres past the port sideand 8 metres or more to the starboard side
becauseitwasexpectedthatmoreofthewreckandobjectswouldbefoundthere[Figure10.10].

Theresultsofthe protection wereeven more promising thanthetestwith theblacknet. After
oneweekthewholebowareawascoveredagainwithsand.Thismeansthatinplacestherewas
sediment built up of more than 1 metre after just one week.

[tisveryimportantthat,whenawreckisbeingprotectedwith polypropylenenets,thesenetsare
laiddown loosely overthesite.They canonlyfilterthefine sedimentout of the waterifthey can
moveupanddownlikegrainstalksinthewind. Themaindisadvantageofthismethodhowever,is
thatif partsofthestructureare protruding fromthe seabed, the netstend togetcaught, ripand
thentheprotectionisuseless.Therearewaystopreventthishappeninghowever;sharpedgescan
becoveredwithsandbags,textileorbysedimentusingawaterdredge, priortotheinstallationof
thenets. Atthe bow section ofthe Avondsterwreck,one ortwonets were damaged because of
theabove-mentionedreason.Furtherdamagewaspreventedbyusingthewaterdredgetodeposit
sand on areas where the structure was protruding the seabed.

10. Communication with V. Richards, Western Australian Maritime Museum.



Duetothefastongoing sedimentation onthe half protected
site, visibility decreased dramatically. This effect would be
much less, even non-existent, if the site was completely
coveredwithnetsas pertheoriginalidea.Forthis 14 nets of 4
metreswideand25meterswouldbeneeded.Thetotalmaterial
costforthephysicalprotectionofthe Avondsterwreck(about
500square metres)isapproximately€2000.Completecover-
ageofthesitehasnotbeenexecutedasyet.Largeareasofthe
wrecksitestillexperienceextensiveerosionanddegradation.
Objectsemergingfromtheseabedcontinuetobedegraded,
washedawayand/orpickedupbydiversinthehopethatthey
havepreventedtheartefactfrombeinglostforever.Butifthis
continues, the excavation will be devalued into an artefact
relatedsalvagingoperation,illustratingwhatwealreadyknow,
instead of an opportunity tolearn more about our past from
the unwritten source and to discover new things.

Of courseitwould have been betterto physically protectthe
site immediately after its discovery in the early to mid 90's.
Possibly a lot of information has been lost in the last decade

but there is also still a lot left of the ships structure, cargo,
inventoryand personalbelongingsthatisworth protecting.
Thegalleyandthesternsectionareprotrudingafewmetres
abovetheseabed|[Figure10,11].Itwillbeimpossibletocover
them with polypropylene nets at this moment as well. We
propose the following: To lay the nets around the galley,
while the brick stone structure should be well reinforced
withsandbags.Maybe, afterthewholesitehasbeenburied
under a layer of sand, attempts can be made to cover the
galley as well. At this time, the height differences are too
large. The stern section is laying a few metres away from
the rest of the ship’s structure. Possibly the best thing to
doistoraisethesternsectionfromtheseabed,investigate
it, conserve it“ex-situ”and exhibit it afterwards in the new
maritime museum in Galle fort.11

11.Ifthis optionis financially feasible. The conservation of
suchalargewreckpartisveryexpensiveandtherearemany
difficulties to be expected.

Figure 10.11 The galley is sticking out a few metres from the seabed.
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Monitoring and maintenance

After the protective nets have been installed on the site, this in-situ protection has to be
maintained.Becauseoftheshallownessofthesite,itisobviousthatmonsoonsmighthavean
enormouseffectontheenvironmentalconditionsattheAvondster.Aftereachstormthenets
shouldbeinspectedandrepairedifnecessary.Thisshouldalsobedoneatthebeginningand
endofeachdivingseason.Inthiswaythestability of thewrecksiteundertheprotectivenets
can be ensured.

Duetoconstantbiofoulingtheholesofthenetstendtoblockeasily.Whenthereisstill sedi-
ment built-up onthesite, itisimportant to keep these holes open, something that can be
done by rubbing the nets from time to time.

It is also important to monitor the effects of the in-situ protection on the site. With this
information, the protection canbeimprovedand much canbelearnedforfuture projects.

For this project, a monitoring scheme was made for the test site, with visual observa-
tionsfourtimesinthefirstweekafterthe protection,and then once aftereverytwoweeks
(Weerasingha 2003, Chandaratneetal 2003, pp.33-37).Forthe protection of the bow, the
following strategy was executed; 4inspectionswithin 10daysafterinstallation, then after
one month another 4 times in 10 days and after two months 3 times within 4 days'.

On the 26™ of December 2004, a Tsunami hit Galle Harbour with incredible force. It was
thought that it would have affected the conditions on the site. Eye witnesses state that
justbeforethebigwaveenteredtheGalleHarbourthewreckitselfbecameexposed (Jeffery
& Muthucumarana 2005, p. 3). Surprisingly, monitoring in April, three months after The
Tsunami, revealed that hardly any damage was done to the wreck site and its protection
[Figure 12].Thecoveredbowsitewasstillcovered withathicklayerofsand.ltshowsusthat
even under extreme conditions the protection seems to be effective.

Conclusion

TheBayofGallehastidalinfluencesbutmostofthesedimentismovedovertheseabedbyhigh
swellandsurgecausedbythestonebarriernearthesite.Thiscausedheavyerosionandabrasion
ofthe Avondstersiteformanyyears,exposingittofurtherdeterioration by natural, biological
and human causes. Inthe last decennium, itis probable that a large part of the structure has
disappeared.Theprotectivetreatmentswith polypropylenenetsthatwereexecutedin 2003,
havestopped (oratleastsloweddown)thisdeterioration.Thesenetsworkasfollows:Sandthat
istransported overthewrecksitefallsthroughtheholesofthenetandsettlesbecausethereis
hardlyanywatermovementunderthenet.ltcreatesananaerobicenvironmentcomparableto
theconditionsinwhichthewreckhasbeenprotectedforafewcenturies.Atthebowwherethis
protectionwasexecuted,itworkedextremelywell.ltstoppedabrasionandattackbywoodbor-
ers; probably the most important cause of degradation at the Avondster site.

12.Makingafewvisual observationsinashort period (afterone month 4timesin 10days),gave
usthepossibilitytocheckiftherewerealsochangesfromdaytodaybasesthatcouldthreaten
thesite.Wehavenotdetectedany.Now,monitoringaftertheMonsoonseasonandespecially
storms will be more sensible.



To protect the wreck site effectively prior to excavation, the whole structure has to be
covered with sand again. With the proper equipment, like water dredges or airlifts, the
protectioniseasytoremove.Thewreckcanbeeasilyexcavatedinparts,whiletherestofthe
siteisstillprotected.Also, fishingnetswillnotgetcaughtonthewreckparts.Thefavourable
conditionsunderthenetwillkeepthewrecksiteingood condition,asitwasforalmost400
yearsbeforeerosionoftheseabedthreatenedthesite. Aftertheprotectivemeasuresarein
placeitisimportantto monitorthe site regularly. Ata shallow site like the Avondster high
swellsandbadweatherconditions,whichareabundantduringthemonsoonseason,posea
potential threat.

Itis also important however, to keep in mind that the degradation will continue, albeit
slower,whateverprotectivemeasuresareundertaken.ltisonlypossibletoslowdownorstop
afew of the processesthat are responsible for the deterioration of the different materials.
Forexample, the protective measures we applied to the Avondster site will not stop dete-
riorationcausedbybacteria.Thiskindofdeteriorationhowever,isaslowongoingprocess.'
Luckily,bacteriallydegradedwoodmaylosestrengthbutgenerallyarchaeologicalinforma-
tionisnotlost.*Besides that, if the excavation of the Avondster continues, the contents of
thewreckwillbepreservedex-situ,effectivelynegatingthesenegativeinfluences.Thewreck
itself will then be well-protected in-situ for at least a couple of more decades.

13. See also www.bacpoles.nl and Bjoérdahl (2000)

14. Huisman et al, in prep.

Figure 10.12Thenetsand howtheyarelyingonthewrecksite now. Itis clearthat,even afteraTsunami, theyarestillholding sand onthe

site. The protection method works extremely well.
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11 Conservation of an intact barrel
03/GHL/300, a case study

by: Anusha Kasturi, Kamal de Soyza, Gamini Saman,
Karina Acton, Patricia Meehan

Introduction

Awooden barrel with iron hoops and concreted interior was raised towards the end of the
March2003fieldworkseason.Thisintactbarrelwithcontentsisoneofthemostcomplicated
andchallengingartefactstheconservatorsoftheMAUhavefaced.Effortsweremadeinitially
to preservethisunusualartefactintact.Inlate 2004, duetosignificantdeterioration of the
barrelstructure, theartefactwasseparatedintocomponents.Withthesecomponentsnow
in treatment to stabilise the materials, the Tsunami of 2004 hit Galle and the barrel was
lost.This case study details the efforts of the MAU conservators and project consultants to
preserve this artefact before its tragic loss.

The New Find

Duringthefieldworkseason of March 2003 anintactbarrel wasuncovered onthewreck of
theAvondster.Thetopofthebarrelhadbecomeexposedabovethesedimentlineandwood
previouslycoveredwasnowunprotected(Figure11.3).Afterconsultationbetweenarchaeolo-
gists and conservators a decision was taken to raise the barrel.

TheMAU’snewly qualifieddiving conservator, JanakaKlarasawithana, wasinvolvedinthe
excavationofthisitemandprovidedadvicetothearchaeologyteamonhowbesttoliftthis
itemfromtheseabed.Thebarrelwasboundwithelasticpharmaceuticalbandagestoprotect
thestructureasitwasuncoveredfromthesediment.Thebarrelwasthenlifted, wrappedin
wetfabricandtransportedtotheMAU’sconservationlaboratorieswhereitwasimmediately
immersed in freshwater (Figure 11.2).

Condition

MAU conservatorsassessed the condition of the barrel with viewto bothimmediate storage
andlong-termtreatmentoptions.Workingtogether,archaeologistsandconservatorsdocu-
mentedboththeconditionofthebarrel&thetechnicalfeaturessuchascomposition,construc-
tion and function; unfortunately the majority of these records were lostin the 2004 tsunami
with only a few electronic records remaining, those backed-up by the Avondster Project.

The barrel had a traditional construction with pieces of flat wood forming the base and
curved pieces, thestaves,forming the walls of the barrel. The staves were held together by
tworemainingironhoops,aroundthebodyofthebarrelatthebaseandthecentre.Theiron
was heavily corroded and covered with voluminous hard grey concretion. The upper half

Figure 11.1 The excavation of the barrel, a conservator prepares the barrel for lifting

Figure 11.2 The barrel immersed in freshwater
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Figure 11.3 The barrel in-situ

and top of the original barrel had been lost. The interior of the barrel was filled with what
appearedtobeathickhardgreyconcretionwhichcoveredtheoriginalcontents.Evidenceof
theoriginalcontentsofthebarrelcouldbeseenhowever,inthegapsbetweenthepiecesof
thebaseandthestaves.Thesolidcontentswereveryheavy,withthebarrelanditscontents
weighing approximately 50kg.

The wooden staves, although appearing intact, were badly deteriorated, showing loss of
mechanicalstrengthduetothelossofthewood’scomponentssuchashemicellulosesand
cellulose.Thesurfacesofallwoodencomponents(stavesandthebarrelbase) weresoftand
could easily be damaged.

Storage ¢» Treatment Support

Duetoitsfragile condition,asupportwas designed and built to ensure the barrel was physi-
callystableandadequatelycradledduringconservationtreatment,aprocesswhichnecessar-
ilyinvolved lengthyimmersion. Upright, the 50kg weight of the barrel was taken by the soft
degradedwoodofthebase.Duetothepoorconditionofthiswood;itwasdecidedtoinvertthe

Figure 11.4 Disc support for the barrel



Figure 11.5 Pulley system for handling the barrel

barrelsothattheweightwouldbesupportedbythesolidcon-
cretion’and contents of the barrel instead of the fragile base

Two types of supports were required: 1) to support the
weight of the barrel and allow safe lifting in and out of the
storageandtreatmentsolutionsand?2)tosupportthefragile
sides of the barrel.

Duetotheweightand awkward size of the barrelanumber
of peoplewererequiredtoliftandhandleit. Archaeologists
and conservators worked together to design a container
suitable for storage, lifting, handling and treatment of this
object. A large disc was constructed from timber, timber
batons were attached to the underside with stainless steel
bolts (Figure 11.4). This disc was designed to support the
barrel during treatment and to bear the weight when
handled.AliftingsystemwasdesignedbyconservatorKamal
de Soysain which the disc was attached by nylon rope toa
weightedpulleysystemattachedtotheroofstructure(Figure
11.6). Using this system the barrel could be lifted from the
storage-treatment tank in a controlled and safe way.

Asitremainedunclearhowsoundthebarrel structurewas,
precautionarymeasuresweretakentosupportthestavesof
thebarrelbyconstructingalightframearoundit.In-situthe
barrelwas supported by the sediment.To provide support
outofthe sediment, the elastic pharmaceutical bandages
usedforexcavationwereremovedandreappliedtoprovide
even coverage and light support to the barrel.

Figure 11.8 The barrel with the support system

Plastic mesh sheeting (a plastic basket cut into sections)
wasplacedaroundthebarreltoprovideadditionalsupport.
Theinteriorwasselectivelypaddedtoensureagoodfitand
to preventabrasion of the barrel surface. The mesh sheets
could be removed in sections to allow monitoring of the
conditionandsurfacecleaningwithoutremovingthebarrel
fromthesupport.Polyesterfabricandwaddingwasusedas
thepaddingmaterialasitwouldnotdegradeintheaqueous
storage & treatment solutions (Figure 11.7).

Theinvertedbarrelwasplacedonthepaddedwoodendisc,
withtheweightofthe barrel supported by the‘concretion’
Additionalpaddingwasaddedwhereanywoodremainedat
the concreted ‘top’ of the barrel.

Figure 11. 7 Protecting the barrel staves
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Temporary storage of the
barrel

The conservation of thisintactbarrel, comprising wood, iron
metalandcorrosionproducts,concretionandunidentifiedcon-
tents,wasachallengenottakenlightlybytheconservatorsof
theMAUandtheAvondsterProjectconsultants.Conservation
options were discussed and it was decided the most appro-
priate action initially was to place the barrel into a‘holding
treatment'while stabilisation options were investigated, the
contentsidentifiedandalongtermtreatmentplandeveloped.
Thepreferenceofthe conservatorswastoconservethisarte-
factintactif possible. The next step therefore, was to ensure
the barrel would be safe and stable in a storage solution.

A number of options were investigated for the storage and
treatment of the barrel including the construction of a cus-
tomisedfibreglasscontainerandthemodificationofexisting
tanks. The most simple and cost effective option however,
was to purchase a400L polyethylene water tank, of the type
common throughout SriLanka.The size of the tank was also
ideal as the small footprint required less roomin an already
over-crowded laboratory and the minimum amount of PEG
(polyethyleneglycol)solutioncouldbeusedforthetreatment
(therefore, saving the cost of chemicals). The tank was modi-
fied by cutting offthetop sectionwhichwasthenusedasthe
lid for the container.

Initialdesalinationofthebarrelthencommenced.Thebarrel
and supportstructures were placedinto the new tank, filled
withfreshwater.Asdiscussedinearlierinthechapteroncon-
servation the breeding of mosquitolarvaeinaqueoustreat-
mentsolutionsisaserious publichealthissueinanareaof Sri
Lankawheredenguefeverisendemic.Forlargercontainersin
particular, it was not always possible to ensure that the seal
provided by the lid was sufficient to exclude the ubiquitous
mosquitopopulation.Aningenioussolutionwasdeveloped
by MAU conservators. After consultation with zoologists of
theGalle Maritime Museum, fishspecieswereidentified that
would feed on mosquito larvae. A number of fish were then
added to the desalination bath. The fish not only prevented
thegrowth of mosquitoes, butalso controlled otherbiologi-
cal growths such as slime. This method of biological control
proved effective throughout 2003 - 2004.

WiththebarrelinasafestoragesolutiontheMAUconservators
wereabletocleanthebarrelofloosesedimentandmonitorits
condition, while developing a long-term treatment plan.

Figure 11.(9-10-11) Time line of deterioration: the base March
2003, March 2004 and November 2004



Structural Changes

ByNovember2003somestructuralchangestothebarrelhadbeenobserved(Figure11.10).
Thewoodatthebase of thebarrelappearedtobe moving, withthe centre movingslightly
upwardsfromitsoriginalflatsurface.Thesechangesinconditionwereofseriousconcernto
the MAU conservators and Avondster Project consultants.

As aresult of these physical changes the need for a treatment plan that could be agreed
upon became quite urgent. Although the identification of the contents was delayed by a
number of months, a sample of the contents was analysed ata commercial laboratory in
Colomboandthecontentswereidentifiedasanaturalplantresin.Thereportprovidedwas
alsolostintheTsunami.TheseresultsconfirmedthehypothesisoftheProjectarchaeologists
whotheorisedthattheresinwasatypeofharpuis,ayellowresin,amixtureofpineresinand
linseed oil, commonly foundin Dutch vesselsand usedin the preparation of caulkingand
forwaterproofingofropesandwoodwork.Thesematerialsweresoakedintheharpuiswhich
penetrates into the structure and provides some protection against water damage.

Thebarrelwasassessedingreatdetailandthe causes ofthe damageidentified.ltbecame
apparentthattheinteriorofthebarrelwasnotconcretionashadbeenearlierthought, but
infact was filled entirely with resin. Where exposed, the surface of this resin had become,
hard,brittleandgreyincolour,closelyresemblingconcretionsformedunderaerobiccondi-
tions.Theuppersurfaceofthebarrelwascoveredwithsomeconcretion,butwaspredomi-
nantlyresin.Thisresin,whichappeared hardand solid atexcavation, wasinfactsemisolid;
fluid and since excavation the resin had been flowing very, very slowly.

In March 2004 an assessment of the barrel showed the following effects of this resin flow:
the flow of the resin was stronger than the remains of the iron hoops and wooden staves,
causingthestavestoseparateastheresinbegantoseepthroughthegapsthemovementof
theresinwasaffectingthestabilityofthewoodenbase,withthedowelled piecesseparating
and the wood beginning to fracture

This damage and movement of the resin was exacerbated by the following:

«  the support for the barrel had been removed
. thebandageswrappedaroundthebarrelhadbeenpushedaside, resultinginuneven
pressure and causing damage to the soft wood

As a result the following recommendations were made for immediate action:

« atreatment report should be made and kept up to date

- thecondition of barrel should be photo-documented and all aspects of its condition
recorded in detail

« the characteristics and properties of this type of resin should be researched

«  physical protection should be re-established.

[twasproposedthattheexistingbandagesberemovedandnewbandagesappliedevenlyover
theheightofthebarrel, resultinginanevensupportaroundthewalls.ltwashopedthataddi-
tional reinforcement of the barrel walls would reduce the outward flow of the resin.

Despitetheseactionsphysicalprotectionwasnotre-establishedandbyNovember2004the
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continued flow of the resin had caused such serious structural changes to the
barrelthatitwasnolongerconsidered possible orsafe forthe barreltoremainas
an intact entity (Figure 11.12 A-E). The decision to dismantle the barrel was not
taken lightly.

Themovementoftheresinhaddeformedthebarrelcompletely,withsignificant
movement of the staves and the base.The corroded and concreted hoops had
started to crack, the staves had begun to separate and an increased amount of
resin was oozing through. The pieces of the base (on the top due to the previ-
ous inversion) had been forced upwards, on an angle, with a large surface of
resinnewlyexposed.Alarge‘air'bubbleformedwithintheresinhadforcedresin
upwards,causingtheliftingandangledmovementofthebasewoodcomponents.
Bythetimethebubblehadreachedthesurfaceonlyathinshellofresinremained,
whichhadsubsequentlyshattered(Figure11.12E).Theinteriorofthebubblewas
irregular, but measured at over. Although the exact cause of the bubble forma-
tionisunknown,twotheorieshavebeensuggested:eitherairhadbeentrapped
insidethebarrelbeforetheshipwreckedortheresinunderwentdeteriorationthat
caused the production of gas.

Insummary theresin had been undertheinfluence of two forces: 1) the natural
gravitational flow of the resin, downward and spreading outwards and 2) the
movementofthetrappedgasbubble-directlyupwards—whichforcedtheresin
upwards too.

Proposed treatment of the barrel

FollowingdiscussionswiththeProject Director,the projectconsultantsandthe
MAU conservationteam,itwasdecidedtodismantlethebarrel, treateachmate-
rial separately,andafterconserved,reconstructthebarrelwithaidofaninternal
support such as a customised acrylic structure.

This decision was taken due to the following reasons:

The barrel as a unity was deteriorating rapidly and if deformation continued it
would be less and less possible to reconstruct in the future.
ltwouldnotbepossibletotreattheobjectintactwhileitwasinsuchanunstable
physical condition.

Itisacompositeobjectcomposedofwood,iron(inmetalandinconcretedcorrosion
products)andresin.Themostsuccessfulmethodtoconservecompositeobjectsofthese
materialsistotreatthecomponentsseparately.PEG(usedtoconsolidatewood)affects
theironandironaltersPEGandthereforeitsconsolidationqualities,theeffectsof PEG
ontheresinwerealsounknown.Sodiumhydroxide(usedtoinhibitironcorrosion
andtodesalinateiron)degradeswoodandpossiblycouldalsoreactwiththeresin.

As the barrel was to be exhibited after treatment it was important to carry out full

treatmentsofallmaterials,especiallythewoodand,ifpossible,theironcomponents.

Figure 11.12 (A-E) Time line of deterioration: the staves March 2003, March 2004 and

November 2004; (E) shows the movement of resin caused by an air bubble



The method proposed to treat the barrel was the following:

1. Fullydocumentthestate of the barrel torecordits conditionand construction so that
theconditionofthecomponentscouldbemonitoredduringtreatment,andtoallowfor
accurate reconstruction following the stabilisation of the components.

2. Ifpossible, castamould of the barrel to have moreinformation onits technology and
its state before dismantling.

3. Remove sediment

4. Separate, record and conserve iron concretions as well as any metalliciron from the
walls of the barrel.

5. Free the wooden staves and base from the resin.
Cleantheremainsofresinfromthewoodencomponents.Removeironcorrosionprod-
ucts from the wood with 5% di-ammonium citrate.

Undertake PEG treatment of the staves and base.
Ifmetallicironwas present, treatby placingin sodium hydroxide (2%) and possibly by
means of electrolysis.

9. Store the resin for future study and possibly reshape for exhibition.

Onceindividualcomponentshad completed conservationtreatment, thebarrel could be
reconstructedusingtheoriginalstavesandhoopsmountedonacustomisedsupport,with
the resin returned to the barrel within a rigid support.

Dismantling and treatment of the barrel

MAUconservatorsandprojectconsultantsdismantledthebarrelintheNovember-December
2004fieldworkseason.Thedismantlingprocedurewascomplicatedanddelicate, withmany
conservators involved.

Figure 11.13 The recording process
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Figure 11.14 An example of the photo-documentation

1. Recording.

The level of detail required was very high; recording was
carried out in written, photographic, diagrammatic and
overlayform.Forrecordingpurposesthebarrelwasdivided
into seven sections, with written descriptions prepared for
each. Digital photographs of the different sections were
takenandprintedatA4sizeand coveredwithatransparent
plasticoverlay.MAUconservatorsrecordeddetailsofmanu-
facture as well as of deterioration on these overlays using
permanent markers (Figure 11.14 & Figure 11.15).
ThewoodenstaveswerenumberedandmarkedwithDymo
tape fixed temporarily with pins. A diagram was made to
locate the position of the staves within the barrel. The
barrelwas composed of 14 staves with four pieces of wood
forming the base.

2.Removalofsedimentandironcorrosion
concretions.

Thebarrel’sconcretionswereseentobeoftwotypes.Firstly
formed from sediment with a black colour (possibly due
tobeinginananaerobicenvironment)-these concretions
were quite soft and easy to remove with a small chisel ora
scalpel,and-secondly-ironcorrosionconcretions,someof
whichstillretainedametalcore,theseweremostlyblackbut

Figure 11.15 Removing the staves

hadredto brown colouringinsomeareas—theywere hard
and some were more projected than others; most of them
were of greater volume than the original metal hoops.
Theremainsofironhoopswererecordedwithdigitalphoto-
graphsandwereindividuallynumberedinordertobeableto
relocatethemduringthereconstructionphaseoftreatment.
Theconcretionswereremovedmechanically,usingscalpels,
spatulas,andmostlychiselsandhammers(Figure11.16).The
resin served asagood physical supportforthewood while
the deconcretion took place.

3. Detachment of the wooden staves.

Thewoodenstaveswerenothomogeneous-someareaswere
moredegraded (softlikesponge)thanothers(insomeareas
thewoodwasverysolidand coherent). Theupperpartofthe
barrelwasclearlymoredeterioratedduetoitsexposure(to
aerobicconditions,surge, borerattack,etc.)showingloss,frac-
tures, perforations,teredogalleries,etc. Thewoodofthebase
wasmoresolidbutthe pieceshadseparatedfromeachother
and fractured due to the movement of the resin. The move-
mentof theresin also caused fracturesin some of the staves.
Aftertheremovalofalltheconcretionsthewoodenpieceswere
separatedfromeachotherandfromtheresin(Figure11.17).The
first to be removed was the wood of the base of the barrel,

Figure 11.17 Deconcreting the barrel

Figure 11.18. A stave after separation from the barrel



whichwaslocatedonthetopoftheartefact.Inareasthiswood
hadalreadyseparatedfromtheresin-aresultofthemovement.
Intheadheredsections,thewoodwasremovedbycarefully
introducingmetalspatulasinbetweenthewoodandtheresin
orbychisellingtheresin.Thesamemethodwasusedonthe
staves—usingthinspatulabladesandchisellingintotheresin.
Ininstanceswherethestaveswerenotbeeasilyseparatedfrom
eachother,theyweredetachedtogetherandapolyurethane
foampaddingwasplacedinthebacktoretainthecurveand
avoidbreakage. Aftereachstavewasremoved,itwasrecorded
withdigitalphotographs,cleaned(toremoveremainsofresin),
andplacedinsideacontainerwithtapwater(Figure 11.18).
The resin was retained and is to be returned to the barrel
when reconstructed, and can be included in exhibition.
During the whole process the barrel was kept wet by con-
stantly spraying a fine mist of water over the surface.

Further treatment

Thewoodcomponentswereplacedinfreshwaterfordesali-
nation,afterwhichimpregnationtreatmentinPEGsolutions
wouldcommence.Woodwithironstainingalsorequiredan
additional pre-treatment to remove iron staining prior to
PEGtreatment.Theconcretedironcomponentswereplaced
in sodium hydroxide (2%) for desalination.
Theresinwasair-driedandkeptindrystorage.Thedetailsof
thefurthertreatmentwereincludedinaProceduresmanual
prepared for conservation work that was to be carried out
from December 2004.

Post-script

A number of days after the dismantling treatment of the
barrelwascompletethe2004TsunamistruckGalleHarbour.
The components of the barrel were lost - the resin

(Figure 11.19) was swept away, as were the concreted iron
remains,themajorityofthewoodencomponentswerealso
lost,asmallnumberwerefoundinthe clean-up operation.
It was a number of weeks before it was considered safe for
staff to return to the damaged MAU premises and much of
the surviving artefact material had dried in that time. The
survivingbarrelstaveshaddriedandwereseverelydeformed.

While this artefact and the hard-copy records of the treat-
ment have been lost - there is much that still remains. The
informationgatheredintheconservationprocess,isofgreat
value-theanalysis of the contents, the details of construc-
tion and photographic records and the lessons learnt for
both the MAU conservators and the project consultants.

Thefollowingconservatorswereinvolvedinsomeaspectof
the conservation of the barrel:

T. Kamal K. de Soysa, Janaka Klarasawithana, K.A. Anusha
Kasthuri,K.Y.GaminiSaman, NerinadeSilva,VanessaRoth,
AnnaShepherd,PatriciaMeehan,lanGodfrey,JonCarpenter
and Karina Acton.

Figure 11.19.The resin of the barrel (December 2004)
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12 Epilogue

Howmanptimescanesshidoewreded?
BuildingandRe-BuildingMaritime
Archaeology in Sri Lanka.

Sincetheearly1990's,ateamofSriLankanandInternationalmaritimearchaeologists, histo-
rians,andmuseumcuratorshaveconductedresearchintheBayofGalle.Underwatersurveys
have revealed an impressive number of heritage sites, dated from the 13th century up to
moderntimes.Researchintothe extensivearchivesheldin SriLankaand the Netherlands
builtapictureofAsia,andmoreparticularlyGalle,inthe 17thcentury.Graduallyacollection
of artefacts grew, representing a cross-section of Sri Lanka’s rich maritime past.

Fromtheyear2000,thesemaritimearchaeologyactivitieswereformalisedwiththecreation
of aMaritime Archaeological Unit (MAU) (including a conservation laboratory) underthe
MutualHeritageCentreSriLanka.ThecentreismanagedbytheCentral CulturalFundinco-
operationwiththeAmsterdamHistoricalMuseum,theUniversityof Amsterdam,theWestern
AustralianMuseum,andsponsoredbytheNetherlandsCulturalFund.Themainobjectivewas
toextendthecapacityinSriLankaformaritimeheritagemanagementandtobuildacollec-
tion for a new National Maritime Museum.

The Avondster Project wasimplemented to meet these objectives. Atraining program for
maritime archaeologists and conservators was designed around excavations of the 17th
centuryDutchEastIndiamanAvondster.In1993thewreckofthe Avondsterwasdiscovered
in Galle Harbour, investigations continued in 1996 and 1997 and the wreck was identi-
fied. Survey and test excavations in 1998 and 1999 revealed a site in an excellent state of
preservation.Arichsourceof materialfindsandhistoricalknowledgewasanticipated.The
wreck site situated close to the shore and in a water depth of about 4 m. From a diving
safetyperspective, itwasdeemedsuitablefortraining,althoughvisibilitywasoftenpoor.The
sitewasrelativelyeasytointerpretunderwater,enablingtraineemaritimearchaeologiststo
interprettheconstructiontechniquesusedonal7thcenturyEastindiaman.TheAvondster
wasalsohistoricallywell-documentedwhich,allowedtheinclusionofhistorical-archaeologi-
cal research in the training program.

The Avondster site was also selected becauseitwas underthreat. Dueto changesonland
causedbythebuildingofaseawallandtheflowofrun-offfromstormdrains,the Avondster
had becomeincreasingly exposedthroughoutthe 1990s.The 1998inspectionsof thesite
foundprogressivelymoreoftheshipwreckexposed.Onceexposed,thewoodenstructurecan
quicklydeteriorateanddegradationwasobserved.Forexample,theprominentironanchor
found on the site had anintact wooden stock (in 1993) but this steadily degraded and by
1997ithaddisintegrated completely.The proposaltodevelopanewharbourtotheeastof
theAvondstersitewasalsoseenasanadditionalthreattoitspreservation.Thedevelopment

Figure 12.1 Part of the Avondster Project team 2003

Figure 12.2 The remains of a 19th century steamer in Galle Bay.
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would cause changesinthe marineenvironmentoftheareasuchaschangestothesilting
anderosion patterns.Additionally,anewharbourwouldattractmoretrafficintheshallow
bay, which in turn could impact the Avondster. Despite an official ban on diving in Galle
Harbour, the site was also vulnerable to looting.

TheopportunitytoconductaprofessionalarchaeologicalprojectontheAvondsterusingthe
highest possible standards was seen as an appropriate step to take in the protection of this
site.ltwouldalsodemonstrate howimportantarchaeologicalinformation canbeobtained,
preservedanddisseminatedtothecommunity. The AvondsterProjectinvolvedthesurveyof
theentiretyoftheexposedsite, excavationoftrenchesinthebow,amidshipsandsternareas,
andtherecoveryofabout3000artefacts,includinganironcannonandalargeironanchor.In
additiontothearchaeologicalrequirements,thedevelopmentofconservationinfrastructure,
conservationtraining,andimplementationofconservationtechniquesweredeemedtobeof
equalimportance.Inco-operationwiththeConservationDepartmentoftheWesternAustralian
Museum,theAmsterdamHistoricalMuseumandINAHinMexico,awell-equippedconservation
laboratorywasbuilt.Beginningin1992,asmallteamofconservatorshavebeentrainedinmany
ofthetechniquesrequiredtoconservemaritimearchaeologicalobjects.Eachyearapermitwas
requiredfromtheDepartmentofArchaeologytoimplementtheproject.TheSriLankangovern-
mentagencieshaveusedguidelinesfromtheyet-to-be-ratified2001 UNESCOConventionon
theProtectionofUnderwaterCulturalHeritageindeterminingthe conditionsforthe permit

1he historical-archaeological research

Fromascientificperspective,the17thcenturyEuropeanEastindiamanAvondster,whichcan
belinkedtoextensivehistoricaldocumentation,andisconnectedtoanimportantstagein
thedevelopmentofGalleasanemporiumintheAsianshippingnetwork,isaneminentsub-
jectofhistorical-archaeologicalresearch.The Avondsterwasacoginthecomplexwheelof
theVOC/European/Asiantradingnetworkwhichwasinoperationfromthelate 16thcentury.
ThevesselservedtwoEuropeanEast-Indiacompanies,participatedinvariousfunctionalroles
onallimportanttradingroutesandisthereforeanimportantsurvivingcomponentofthis
complex system.

Theresearch and analysis of the ship remains and the artefacts recovered during this first
stage of the excavation has only just begun. This study will include placing the Avondster
in the wider context of the role and development of the VOCin Asia. A first general study
onthedevelopment of Dutch shippingin Asia has been published asadirectresult of the
AvondsterProject(Parthesius2007).Itisafutureintentiontodevelopanetworkofresearch-
ersandspecialiststoresearchotheraspectsofthisbroadertheme,underthetentativetitle
‘Silk Route by Sea'

Suchresearchisalsoatooltobuildfurthertheskillsand capacityoftheyoungheritage pro-
fessionalsinSriLanka.Byworkingtogetherinanacademicframeworknewfieldsofresearch
andpublicationscanbestimulated,buildingupontherecognitionofmaritimeheritagein
SriLankanationallyandinternationally.Inthispreliminaryreport,adiscussionofthestudies
to date, an outline of work in progress and future aims is all that has been possible, butin
the comingyearsitis hoped that the MAU and academic institutions within Sri Lanka will
conductresearchandpublishtheirresultstobuildthenationalknowledgebaseofthisfield.



Figure 12.3 Establishing the MAU in 2001

1he capacity of the Sri Lankan maritime
archaeology and conservation unit

Since the inception of the Avondster Projectin 1998, the primary aim of the work carried
outbytheforeignconsultantshasbeentotrainmembersofthe MAU, theconservatorsand
maritimearchaeologists, tohavetheskillstobeabletofunctionautonomously.Thisaspect
hasbeenemphasisedduringallfieldseasonsintheperiod 1998-2004.Aspartofthistraining,
manyforeignconsultantswithvariousskillshaveworkedwiththeMAUteam.Useofdifferent
consultantshasbroadenedtheMAUteam'sexposuretodifferentexperiences,therebygiving
themthebenefitofalternativeapproachesandmanyyearsofaccumulatedexperienceand
knowledge.ThetrainingprovidedbyspecialistconsultantstotheSriLankanteam,wasinte-
gratedintoatrainingprogramandadetailedsystemofassessment,designedbyKarenMillar.

Currently,the MAU comprisesfivequalifiedarchaeologists.TheirqualificationsrelatetoSri
Lankanterrestrialarchaeology.Fourofthefivehavepostgraduatedegreesorarestudying
atthislevel.Between them they have 40+ years experienceinterrestrial archaeology, site
managementandconservation.Twoofthearchaeologistsbecameinvolvedinthemaritime
archaeologyworkin Gallein 1992, twomorein2001andthelastin2004.Threearchaeolo-
gistshavecompletedthe NASPart 1training program butnoneofthearchaeologistshave
anyformalqualificationsspecificallyinmaritimearchaeology.ltisnotuncommonforterres-
trialarchaeologists‘tobeemployedasgovernmentmaritimearchaeologists,itisasituation
that can be found in a number of countries.

Fromaconservationperspective, trainingpathwayswerefocussedinthreemaindirections:
Thecompetentapplicationofsuitabletreatmentproceduresonthematerialtypestypically
encounteredonshipwrecksites,theimplementationofappropriateprocedurestofacilitate
efficientand effective artefact conservation andfinally the development of the organiza-
tionalskillsandstructuresthatwouldallowtheconservatorstosimultaneouslydealwitha
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largecollectionofdiversematerialtypesratherthanconcentratingontheconservationofa
small group of artefacts.

Lookingexclusivelyfromamaritimearchaeological perspectivethepracticalundertakingof
theprojectwasnottotallysatisfactory,foranumberofreasons.Theseaconditionswerean
importantfactor,causing problemswiththeexcavationandrecordingmethods,sointhat
respectthe Avondster site was not asidealfor training purposes as initially expected.The
ambitiontocarryouttheproject'usingthehighestpossiblestandards'wasnotsetwiththe
aimofreachingthehighesttechnicallevelavailableinmaritimearchaeologybuttosetthe
highest standard thatis sustainable within the Sri Lankan context. This means that often,
deliberately,lessadvancedtechniquesandmethodswereused,ifitwascommonlyagreed
thatthesewouldbemoresustainableoncetheinternationalfundingceased,andtherefore
more appropriate for the MAU.

Importantalso for the sustainability of the programis an understanding of differencesin
workpractises.Duringtheprogrammethesedifferencesoftenleadtofrustrationsbetween
theinternational consultantsand the MAU team.Consultantsoftenfeltthatworkcouldbe
organised moreefficientlyfollowing differentwork practises.Forthe projectdirectorsthe
keytothisissuewasthebasicprinciplewasthattheMAUandtheSriLankaninstituteswere
responsible for the processes in order to ensure, the fit of the MAU within the Sri Lankan
governmentsystemsandthesustainabilityofmaritimearchaeologyandconservationinto
thefuture. Gradually experience in the field of intercultural cooperation has been gained
which has resulted in a MAU structure that fits in with the Sri Lankan institutional system
and is compatible for international communication and cooperation.

UNESCOhasfullyacknowledgedtheimportanceofdevelopingcapacityintheregionandhas
facilitated two training sessions for maritime archaeology in the Asian regionin 2006 and
2007 at the MAU in Galle. UNESCO has the following ambitious plan:

‘Trainees from around the region who complete the programme of training at the
regionalfieldtrainingschoolinunderwaterculturalheritagein Gallewillbeexpected,
upontheirreturntotheirnationalbases,topassontheirtrainingtotheirownnational
teamofmarinearchaeologists. Toensurethis, thetrainingreceivedattheGalleCentre
will be structured as a“training of trainers.” In this way, the training will replicate
itself at the national level and lead to the gradual formation of a corps of specialists
inunderwaterarchaeologyineachparticipatingMemberStates.Consideringthatthe
2001 Conventionanditsgeneralapplications willbeanessential partoftheirtraining
curriculum, regional trainees are also expected to be effective in helping to sensitize
national policy makers on the issues concerning the protection of the underwater
culturalheritage. Thisshould expedite theratification of the Convention by Member
States! (http://www.unescobkk.org/index.php?id=818).

The importance of a broad international network became clear at the end of 2004. On

26 December 2004, only days afterthe excavation of the Avondster was finalized, the MAU
premisesandtheNationalMaritimeMuseuminGalleweredestroyedbyTheTsunami.Luckily,
all members of the team survived, but a substantial part of the historical collections and
equipmentwerelost.Attherequestofthe MAUteam,almostimmediatelyafterthedisaster
aninternationalnetworkwasactivatedtobringtogetherthenecessaryequipmentandfunds.
Nearly three months after the Tsunamidestroyed thefacilities the MAU team was in a posi-



tiontoresumetheiractivities.On24March 2005 the new premisesforthe MAU wasofficially
opened.WiththesupportoftheCulturalEmergencyResponseFund,theNetherlandsCultural
Fund and various international institutions, the basic infrastructure was restored and the
recoveredartefactsplacedbackintoconservation.Ateamofexpertsinthefieldof maritime
archaeology, conservation, museology and monument preservation assisted the MAU in
assessingthedamagecausedbyTheTsunamiandhelpedwiththisfirstphaseofrehabilitation.

Riskand decay ofartefactsisinherentinalmostanykind of historical-archaeological inves-
tigationand museum collection.Itisironic thatthe seahastakenacollection,onceformed
throughashipwreck,asecondtime,centurieslater.Therecoveredcollectionwasbroughtto
safergrounds, buthow safe willit be for the future? The fact that the wreck site appears un-
damagedbyTheTsunamiraisesthequestion:justwhereisthesafestplaceforarchaeological
material? However, atthe end of the dayitwill be determination of the MAU, of these young
SriLankan professionals, thatwill safeguardSriLanka’smaritimeheritageforfuturegenera-
tions.Withtheirenthusiasmtoshowtherichmaritimehistoryof SriLankatotheworld, their
maritimeheritagemightbeprotectedfromthebiggestdangeritfaces;thetreasurehunters
who are still the greatest threat to heritage worldwide, greater than any natural disaster.

Figure 12.4 The Avondster Project team in 2001
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Figure 2.1 Sketch site K [sic] the Avondster site in 1993 drawing M. Murphy






2 The Avondster Project

Introductionasitaunderthreat

Afterthelocationandidentificationofthewreckofthe Avondsterin 1993thesitewasagain
surveyedin 1996 andin 1997.Thefocusof the latter surveys was undertakeacomprehen-
sive assessment of the site,and compare to theinitial sketch and description of the site in
1993 (Figure 2.1)

Theremains of the vessel lie parallel to the shore-linein a NE-SW orientation at a depth of
approximately3m-4m,coveringanareaabout40mlongby10mwide.Thebowliestowards
theSWandthesterninaNEdirection.Thewreckconsistsofanoutlineoftimberframesand
plankingaveragingabout500mmabovetheseabed.Thevessel'stimbersareexposedatthe
bowend,andataboutmid-sitethe perimeterofthevesselbecomesburiedinsand. Aftera
shortdistancethetimbersareuncoveredagainforafewmetres,thenbecome completely
burieduntilarelativelyextensivesectionofthesternisreached.Thesternprotrudesapproxi-
mately2m-2.5mabovethesediment.Thecentresectionofthesiteisalmostentirelycovered
withsand.Intwoplacesalongtheinnerportside,adecksupporttimberprotrudesfromthe
central sand mound.

Alarge(5mby1.5m)assemblageofbricks(lJsselsteen),cementedtogether,laypartlyexposed
inthecentreofthesite.Leadsheetprotrudesfromthesandnearbyandwas,followingexca-
vation, provento be associated with the brickmass.Onthe shoreward side of the site, near
thebow,alargewroughtironanchorshankandtheremainsofitswooden stock (whichhas
totallydisintegratedsinceitwasfirstsightedin 1993),risesfromthesandandterminatesin
acompleteanchorring,3mbeneaththewatersurface(Figure2.2).Thereisonlyalightcover-
ingofsandaroundthematrixofconcretionsinsidethebowregion.lronconcretionsextend
fromthestarboardsideofthebowregionandcontinuetowherethetimbersbecomeburied.
Fourconcretedironcannonwerelocated, allpositionedonthestarboardside ofthevessel.
Very difficult to work effectively, this site in the 1997 survey was subject to low visibility,
strongsurgeandundertowduetoitscloseproximity (approx.50m)totheshore(sandbeach
backed by arockwall). Although prominent features such as the shank of theiron anchor,
ironcannonand sterntimbersarestillvisible, itappeared that someredistribution of sand
had taken place since the last inspection in 1996 (Green et al. 1998:21-22)

This assessment led to some interesting observations and questions. In the first place it
becameclearthatthesitewasnotstableandthatduetothehighdynamiczoneclosetothe
shore, redistribution of sedimentwasaconstant process.Parts ofthewreckwereregularly
exposedandsosubjecttodeteriorationthroughnaturalprocessesbutprobablyalsothrough
humandisturbance.Thisisillustrated clearly by the observed deterioration of theanchor
stock.ConservatorVickyRichardswasabletocomparethetimberin1993and1996.I1n1993
thewoodwas,althoughpenetratedbyteredo, stillwell preservedandresilient.In 1996 the
stock had lost half its length. Richards’ conclusions were clear:
‘Thefactthatthestockhadsurvivedatallwouldindicatethatthesitewasextensivelyburied
formanyyears,anditwasonlyrecently exposedforthe marked deteriorationtooccur.The
extent of damage that has occurred to the stock over the past three years suggests that it
may disappear entirely in the near future’ (Green et al. 1998:51).

Figure 2.2 Image of anchor on the Avondster site 1993



Thiswreckssite, so well preserved for centuries, was now under threat. Not only by natural
processesbutalsothroughprobablyhumandisturbance.Althoughtherewasnoclearevi-
denceoflootingfromthissite,maritimearchaeologicalartefactsfromthe Avondsterperiod
wereforsaleinlocalantique shops.The conditions on thessiteare difficultforarchaeology
due to swell and related bad visibility but it would not be difficult for a person to dive on
thesiteandremoveexposedorpartlyexposedartefacts.Thesitewasalsounderthreatfrom
humanactivitiesinlessdirect ways: the close proximity to the stormwaterdrainsresulted
incontaminationofthesitewithmodernmaterials,suchasplasticbags,clothingfragments,
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Figure 2.3 Site plan Avondster 1998, drawing R. Parthesius



paper, animal remains and other rubbish. This material
becomessnaggedonthewreckandpullswiththerhythmof
theswell.ltisbelievedthattheremainsoftheanchorstock
finally snapped due to this type of site contamination.

The threat to this site was clear butitwas alsoimportant to
understand the special circumstances that contributed to
thesurvivalofthiswreckanditsdegree of preservation.The
main reason was of course that the Avondster was sub-
mergedunderathicklayerofsedimentuntilrecentyears.|t
isinterestingtonotethattheseabedlevelmusthavebeenat
least two metres higherin order to cover the anchor stock.
Ithas been suggested that the original river outlet created
certain conditions that allowed the wreck survive hostile
tropicalconditions.Whileworkingonthesiteitwasobserved
that following heavy rain, a noticeable layer of fresh water
was present on the harbour surface. During the monsoon
seasons, fresh water would flow directly into the harbour
fromthedrainsin close proximitytothesite.Thedecreased
concentration of dissolved salts due to the influx of fresh
waterwasreflectedinlowsalinitylevelsinthe harbour. The
presenceoffreshwaterdirectlyaffectsbiologicalactivityand
the deterioration processes occurring underwater.

Description and
Pre-disturbance survey

The conclusionthatthe Avondsterwasunderdirect threat
lead to the start of a program of excavation and preser-
vation. In 1998 and 1999 three fieldwork seasons were
organisedwiththesupportoftheNetherlandsDepartment
of Conservation. The initial aim was to set-up basic infra-
structure for a full-scale maritime archaeological project.
Animportantaspectofthe projectwastoextend the basic
training of the Sri Lankan team of archaeologists and con-
servators,thathad commencedin 1992, toalevelthatthey
would allow them to participate in a future program.

In this period the Sri Lanka trainees worked alongside
maritime archaeologists to produce the first site plan and
received training in pre-disturbance techniques. In this
period the Avondster site was very exposed and many
artefactswerefoundrollingontheseabed.Inordertolimit
future damage sandbags were used to cover the exposed
parts of the site. As a result, the focus of excavation was
forced to move towards a form of rescue archaeology.
Based on this experience of working intensively on the site

19



with a combined Sri Lankan-International team, a proposal for the Avondster
ProjectwasformulatedandacceptedbytheDepartmentofArchaeology,SriLanka
andfundedbytheNetherlandsCulturalFund.Althoughwiththesiteunderthreat
andrescuearchaeologyrequired, the Avondster Projecthad awiderscopeanda
clear goal to create a future for the research, conservation and public presenta-
tionoftherichmaritimeheritage of SriLanka.Thegranting of substantialfunding
by the Netherlands Cultural Fund for this program was based on the clear threat
thisheritage site wasunderand the unique opportunity to establish permanent
infrastructureinSriLankaforfuturemaritimeheritagemanagement.Anambitious
programwasformulatedintheprojectproposal,approvedbytheArchaeological
Department of Sri Lanka.

Project aims
In 2001 the Avondster Project commenced with a clear project design, which
focused on:

«  Capacity building (training and infrastructure) in the field of maritime
archaeology and conservation of artefacts found underwater.

«  Theconservationandinvestigationofthe Avondstersitethroughexcavation
and/or on-site conservation.

«  Integratedhistorical-archaeologicalresearchonDutchshipwrecksintheBay
of Galle combining archaeological, historic and archival sources.

«  The development of a research program to study the role of Galle as an
emporium in the Indian Ocean region.

+ Increasing public awareness through the establishment of a maritime
archaeological museum.

- Formulationofaviablepolicyregardingthefightagainstlootingtofunction
as a role model for other regions.

Capacity Building

The best protection for this unique maritime heritage would be to build capac-
ity and awareness in the field of maritime archaeology and conservation. The
Avondster Projectfocused therefore notonlyonthearchaeological excavation
and conservation of the shipwreck itself but also on: Dutch-Sri Lankan cultural
heritageinGalle;trainingSriLankanunderwaterarchaeologistsandconservators,
comprehensivearchivalresearch;andbuildingamuseumtodisplaytheexcavated
finds.In2001theMaritime Archaeological Unitwasestablishedforthispurpose.
Withanintensivetrainingprogram,combininghands-ontrainingwiththeactual
excavationandprotectionofthe Avondstersite, theprojectaimedforsustainable
capacity in these fields.

Infrastructure

In order to meet the project goals the establishment of basicinfrastructure was
necessary. Based on designs prepared by Jon Carpenter of Western Australian
Museum, facilities were fitted out on a jetty of the old harbour in front of an

Figure 2. (4,5,6) Dive training in Galle Harbour
Figure 2.7 Diving at the Avondster site
Figure 2.8 Measuring at the Avondster site

Figure 2.9 Avondster artefacts in-situ 1998



ex-VOC warehouse (see figure 5.1). The layout included a dive station, artefact
storage,wetanddryconservationlaboratoriesandoffices.Withthegrowthofthe
collection,thetypeoftreatmentsandchangingneedsinconservationequipment,
thearearequiredfortreatmentcontinuedtogrow.Outsidethebuildingatempo-
raryconstructionofcontainerscoveredwitharoofwaspreparedforconservation
treatments and storage. For the conservation of acannonandan anchor, assteel
tank was designed and constructed. For maritime archaeology a full set of dive,
surveyandexcavationequipmentwasacquired.Asmallbeachnexttothejettywas
suitableforstoringtheboats.Ahandlibraryandcomputerequipmentwasset-up
in an air-conditioned office for research and documentation.

Historical-Archaeological Research

TheAvondsterProjectisanintegratedhistorical-archaeologicalinvestigation.The
combinationofthearchaeologicalassemblageofthe Avondster,thewreckitself,
contemporary archival information about the ship and the organisation it was
part of, provided a dynamic set of research questions. The archival information
posesquestionstobeansweredbythearchaeologicalprocessandthearchaeolog-
icalresults,inturn,createquestionstobeclarifiedbyhistoricalresearch.Avenues
ofresearchincluded,butwerenotlimitedto:thevariousshiptypesinservice;the
material culture on board of aVOC ship; the technical development during the
relevantperiodandtheorganisationofshipping.Onabroaderleveltheposition
of Galleinthe network of shippingandtradein Asiaduring the 17" century was
considered.ArchaeologicalmaterialcouldbelinkeddirectlytotheDutchrecords
in the National Archives of Sri Lanka and the VOC archives in the Netherlands,

which enabled multi-disciplinary research programs to be conducted.

Public Awareness
Forayounganddevelopingdisciplinelikemaritimearchaeologypublicawareness
isof majorimportance.Thereforethe AvondsterProjectaimedforthe presenta-
tionoftheresultsinamaritimearchaeologicalmuseum.Thismuseologyprogram
wasbasedontheexcavation,researchandconservationworkcentredaroundthe
Avondster. A team consisting of a maritime archaeologist/curator and a quali-
fied curator were trained in the design of a permanent display in this field. The
Avondster Project should contribute to presentation of this discipline through
museumbasedprograms.ThedecisiontoexpandtheNationalMaritimeMuseum,
which originally focused mainly on marine biology and fishery, withamaritime
historic-archaeological collection also served the purpose of publicawareness
of maritime archaeology, history and mutual heritage for present and future
generations.

Figure 2.(10,11) MAU facilities seen from the land and the sea side
Figure 2.12 MAUIab: wet conservation section

Figure 2.13 Cleaning artefacts

Figure 2.14 Artefact exhibition in Dutch Reformed Church, Galle

Figure 2.15 Dutch Warehouse , Maritime Museum, Galle













3 The excavation

Introduction

The survey and test excavation of the Avondster in 1998 and 1999 revealed a site in an
excellentstateofpreservation.Arichsourceofmaterialfindsandhistoricalknowledgewas
anticipated. The wreck site is situated about 80 m off the beach and in a water depth of
about4m.Fromadivingsafety perspective,itwas deemedsuitablefortraining, although
visibility was often poor and the sea was often in a dynamic state. The site was relatively
easytointerpretunderwater,enabling thearchaeologistsandtraineestounderstandthe
constructiontechniquesusedona 17" centuryEast-Indiaman.The Avondsterwasalsohis-
toricallywell-documentedwhichallowedtheSriLankanarchaeologiststobeintroducedto
maritime historical-archaeological research.

Survey and excavation seasons were planned on the Avondster in the calmer weather
monthsofNovember/DecemberandFebruary/Marchfrom2001t02004,thetimingofthe
north-eastmonsoonsin SriLanka. Atthe othertimesoftheyearthe weatherisdominated
by the south-west monsoons, making it difficult or even impossible to work on the site. A
swellconstantlymovesoverthesitecreatingahighlydynamicenvironmentwherevisibility
isoftenlessthan 50 cm and rarely more than 2 m. Large quantities of sand can be washed
onto or scoured from the shipwreck in just a few days. Between 1993 and 1999 a large
quantity ofartefacts werefound exposed onthe seabedin contextwith the hullstructure.
Theseobservationsonhowchangeablethesitewas,werecrucialindesigningthesurveyand
excavation approach and the logistics of implementing it over a 3 to 4 year period.

Anextensive training program was developed by Karen Millarand Robert Parthesiusand
implementedinassociationwiththeexcavation oftheshipwrecksite. Anumberofforeign
specialistsin maritime archaeology, conservation and photography took partin the field
workandassistedinthetrainingofthe SriLankanteamtoapointwheretheywereleading
aspectsofthefieldworkandwerepartoftheteamthatproducedmanyoftheoutcomes,as
can be seen in the midship excavation report (Chapter 8).

Theexcavationworkwasimplementedaccordingtoa’Project Design’thatwas submitted
totheDepartmentofArchaeologyineachoftheyears,2001-2004 (see Parthesius2003).In
compliancewiththe SriLankangovernmentpolicy for maritimearchaeologytheworkon
the Avondsterhadtobeimplementedinaccordancewiththe UNESCO Conventiononthe
ProtectionoftheUnderwaterCultural Heritage, 2001, whichasatMay 2007, had beenrati-
fied by 14 countries. Asthe endorsement of 20 countriesisrequired beforeitisadoptedas
internationallaw,thisconventionwasthereforenotinforce.However,anumberofcountries
areinformallyusingcertainaspectsoftheConventiontoguidetheirmaritimearchaeology
operations.Thisconventionrequiresthe developmentofaprojectdesignwhichincludes,
amongstotherthings,securefundingtoimplementalltheactivitiesrequired,detailsabout
the nature of the field work, conservation facilities, submission of a report, and having
appropriate staff to implement the project (O'Keefe 2000).

Figure 3.1 (previous pages) Lion fish around the Avondster site

Figure 3.2 The brick galley
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Partofthe policyadopted by SriLankaand containedin the UNESCO Convention was that
qualifiedmaritimearchaeologistswereneededtosupervisetheimplementationofthework
(which meant foreign consultants in SriLanka’s case, as they did not at the time have any
‘qualified’localmaritimearchaeologists).Thearchaeologicalprogrammewasimplemented
incooperationwiththeMaritimeArchaeologyUnit(MAU)oftheCentral CulturalFund (CCF)
andtheworkwasverymuchateameffort,withanumberofpeoplehavingresponsibilityfor
certainaspects.TheDirectorsofthe AvondsterProjectalsosaw'theprimaryaimofthework
carried out by the foreign consultants [was] to train members of the MAU as conservators
andmaritimearchaeologists,sothattheywould havetheskillstofunctionautonomously.
(Parthesius, 2005:235-236).

Thischapterisadescriptive summary of theimplementation of thefield archaeology that
were guided by the following Project and Research Designs.

Itdoesnotdiscussanalysisofthehullandtheartefacts,nordoesitincludeinterpretationof
the material in any theoretical framework, this information is covered in other chapters.

Project and Research Designs

Oneofthemaintopicsinvestigatedinthe AvondsterProjectwasthemethodofconstruction
of this English ship. This included how it was modified by the Dutch to suit their require-
mentsanditsusein Asianwaters.Othertopicssuchasthoseoutlinedinthe2002/03report
included historical research into how the vessel was utilised in the VOC’s Asian trade. This
study raised questions about theVOCand herlinks with local internal trade and relations
with local merchants. This research question addressed in the more general publication
‘Dutch Ships in Tropical Waters' (Parthesius 2007).

Ineverystagetheaimwastobuild ontheexperience of the previous period and gradually
hand over the responsibility of the fieldwork to the MAU. This setup was reflected in the
design of the excavation.

Inthefirststage the workinthe bow section of the ship wasfocused on devisingan effective
recording system forthe site, gaining experience with thessite logistics and excavation tech-
niques.Inthesecondandthirdseasonsthemorecomplexmidshipsectionaroundthegalley
wasexcavated.Herethetechniquesdesignedweretestedandfinetunedand,insomecases
changedtosuitthetrench.DuringthispartoftheexcavationtheSriLankanteamwereprima-
rilyincontroloftheexcavationandresponsiblefor producingthemidshipexcavationreport.

In the final stage the excavation focused on handing over the responsibility to the MAU. At
thesametimeadditionalspecialprogramswereconductedtoprovidespecialisttrainingand
tomaximisethepossibleoutputofinformation.Thesetrainingsessionsincludedtherecording
oftheship’sconstruction, organised by Cristian Murrayandfurthertrainingontheuse of Site
Recorder (Site Surveyor) by KevinCamidge.Allstepshad tobein pacewiththe capacityofthe
conservationteam.Giventhelimitedresourcesavailable,anotherimportantprinciplewiththe
design of all the systems was the sustainability for the MAU into the future. This had conse-
quences for the choice of equipment and thus on the processing of the information.



Description and Pre-disturbance survey

Itwasknownthatthewreckheeled onthestarboardsidetowardstheshore.The presence of
thegalley(Figure3.2),supportedbydeckbeamswhichruntowardstheremainsofkneesonthe
starboardsite,indicated thatthe uppermost partofthe wreckwas mostlikely the remains of
themaindeck.(Figure3.3)Onthenorthsideoftheship,betweenthebowsectionandmiddle
oftheship,fivewereevident,allwiththesameorientation(330°),possiblytheremainsofdeck
beams.Thismayindicatethatpartoftheorlopdeck-thefirstdeckthatcompletelycoversthe
vessel-(orthedeckaboveit) becameseparatedfromthemainshipwhilstonthe seabed.This
suggestionissupportedbythepresenceofobjectsandconcretionswashedshoreward.Plans
forfutureinvestigationsincludedadetailedsurveyofthisarea.Atypicalconcretionintheform
ofthree orfouriron fittings for the rigging (possible achannel) can be seen 8 m north of the
mainstructure.Anotherpotentiallyimportantareathatrequireddetailedinvestigationwasthe
areabetweenthemainshipstructureandtheseparatesternsection.Historicalrecordsindicate
that the stern section broke away from the rest of the hull during the wrecking process. This
wasevidencedbythelocationofthesternpost,alongwiththeunderpartofthesternsection
including a deck beam and a possible knee, resting southeast of the main structure.

Figure 3.3: A deck beam and frames on the starboard side of the vessel
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1998-99 Site Plan

The 1998-99 survey, which was conducted over a short period of time, and recorded the
major features of the site. A'swim sketch’of the site was considered to be too inaccurate,
toallow comparisonsto be madewith past pre-disturbance surveys.ltwasdecided thata
‘measuredsketch'wouldbeappropriategiventhelimitedtimeanddifficultsiteconditions.
Thissketchwouldgive positionsofobjectsand constructionfeatures. Arelativelylowlevel
of accuracy, to 20 cm, was determined to be acceptable. The extent of the site had been
determinedbyaleastsquaressurveyconductedin 1996 byKarenMillar.Thisdatawasused
to complement the measurements taken on site and to increase the accuracy of the final
plan.Tensurveytagswerepositionedatstrategicpointsonsite.Twobaselineswereestab-
lishedtoallowtwoteamstoworkconcurrentlywithoutaffectingtheothersvisibility. Three
specificsurveytagswereusedtopositionthebaselinesinrelationtothesiteandeachother.
Asatrainingexerciseandtocompareaccuracy,eachteamusedadifferentsurveytechnique.
Oneteam(workingtheportside)tookdetailedframehead measurements(outside,inside
andwidths)bytriangulationfromtwosurveytags.Theteamworkingthestarboardsideused
asystemofbaselineand offsetsto coveralargerarea.The baseline began at the sternand
extendedtowardthebow,terminatingattag 1.Anotherbaselinewasusedbetweentagsin
thebowtosurveyjustthebowsection.Eachteamtransferredtheirdatadirectlyfromtheir
dive sheetstothe computer sketch using Aldus Freehand 8.0,a computer based drawing
program.

Thisworkidentifiedtherelativepositionsofobjectsandconstructiondetailsovertheentire
site as opposed to a highly accurate survey of only a small section. The resulting site-plan
assistedindetermining the generalrate of degradation, in developing a project plan,and
provided the starting point for the 2001 fieldwork.

Figure 3.3. the 1998-99 Site Plan (drawing R. Parthesius)



Survey points, 2001

In2001,anupdatedsite planwas developed using the software programWEBIT.Toobtain
the measurements forthe plan, 33 (numbered 0-32) stainless steel nails were fixed at two
metreintervalsdirectlyontothewoodenremainsoftheship,mainlyonthehullandrudder,
and starting from the bow. A ring at the head of each nail could be used to fix a measur-
ing tape. Eighteen nails were fixed on the starboard side locating Survey Points 00to 17.
Survey points 18 to 32 were located on the port side. As most of the parts of the port side
wereundersandatthattime,thenailswerefixedontheportsidehullandonthesternpost,
which lay 18 m to the south east.

Measurementsweretakenfromeachpointtoeveryotherpointandadepthmeasurement
wasrecorded,whichthenallowedabasicplanwithaccuratesurveypointstobeprepared
byWendyDuivevoordeusingtheWEBITProgram.Thegalleywasalsoincludedonthisplan.
At the end of the diving season the results of the survey were compiled into a 150cm x
100cm plan of the site.The plan provided an easy reference for the location of the survey
points used for all measurements.

The WEB IT plan was initially drawn to a scale of 1:50 which was enlarged to 1:10 in the
new site planbythe MAU team (Figure 3.5). Although physicallythesecondplanisalarge
drawing (1.5m x4m), it was deemed necessary to show some important features and to
locate the many artefacts that were being found.

To draw the features of the shipwreck (hull planks, beams, cannons, concretions, etc.) a
measuringtapewaslaid betweentwo survey pointsand thefeaturesin thevicinity of the
tapeweremeasuredbyusingtheoffsetsystem.Twodiverscarried outthemeasuringand
sketchingbetweentwosurveypoints.Thesamepairthentransferredthesketchdetailsfrom
theunderwatersheets/fieldnotestothelargeplaneachafternoon.Thissystemreducedthe
chanceoferrorsoromissions thatno details were overlooked during the transfer process.

Figure 3.4: Sketch of Survey Points (SP) on the edge of hull and brick galley
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Excavation of the Avondster

Inthefollowingsection, thefurthersurvey,excavationand
recordingworkinthethreeexcavationareas:bow, midship
andsternarereported on.The general set-up, bottlenecks
and outcomes are also explained. The MAU developed a
comprehensive report on the midship excavation and it
is presented in Chapter 8. Information of the finds can
be found in the Avondster Artefact Catalogue. For every
excavatedsectionabriefdescriptionoftheartefactsintheir
historical context is included.

Excavation of the bow section
[twasdecidedthatthebowwastobethefirstareatobeexca-
vated.Thisareawaswelldefinedandconfinedbytheshapeof
thebow,whichprovidedsuitableconditionstotrailexcavation
techniquesaspartofthetrainingfortheSriLankanteam.The
2001 excavation season occurred over a 7 week period, the
seasonincludedapreparatorylogistalphaseoflogisticsanda
dive refresher course for the Sri Lankan team.

Thechosenexcavationandrecordingmethodwastousea
baselinefromthebowtothegalleywith2x 1 mexcavation
grids at set positions along this baseline. This system was
familiar of the Sri Lankan team of experienced land-based
archaeologists.Thegridswererelatedtothefixedsitesurvey

Figure 3.5: The MAU Site Plan 2003

pointsbytrilateration.Three-dimensionalmeasurementsof
thebowtimbersandartefactswereachieved,aided by the
WEBITandlaterSiteRecordercomputerprograms. Awater
dredgewasusedtoremovemarinesedimentsandsandand
expose the ship’s timbers and artefacts.
Directlyunderneathaprotectivelayerofsandbagsthathad
been placed in the bow in 1999, a coil of rope was located
between thin standing layers of planking. In addition, a
collection of pulley-blocks, wheels, deadeyes, more rope
and cannonballs werefound.Therope appeared to be well
preserved butin fact was quite vulnerable to damage.The
swellandconsequentsurgeofseawaterontheropequickly
causedtheendstounravelandfray.Thewood of the blocks
was badly degraded, softand vulnerable to surge damage
also.Thesheaveappearedlessdegraded,aconsequenceof
its likely manufacture from a more durable wood species.
Theropeandwoodenobjectswerelocatedinsedimentsonly
0.5 m deep. The blocks recovered in the 2001 excavation
appearedtobemoredeterioratedthanthoserecoveredfrom
the same part of the ship in the late 1990’s. This indicates a
detrimentalchangeintheburial conditionssince theinitial
excavation. It was noted that the wooden items located at
thegreatestdepthoftheexcavation (0.5 m)appearedtobe
inbetteroverallcondition.Theropeand/orwoodenobjects



667110N

105

100

095

090

085

667080N |

UTM
Zone 44
WGS84

werepossibly storedinawoodenbarrel. Aconcretedbarrel
hooplayontheshiptimberswithwoodfragmentsremaining
possibly the barrel base. Only a very small quantity of rope
wasrecoveredinordertogiveconservatorstheopportunity
toestablishstorageandtreatmentfacilitiesforthismaterial.

The quantity and fragile nature of the rope caused the
early termination of excavation in this area, but it proved
a success in that a section of the bow was recorded and
theSriLankanteamhadgainedconsiderableexperiencein
implementingalltherequirementsofacompetentunderwa-
ter archaeological excavation in difficult conditions.

A total of 307 registered artefacts, ranging from coiled

rope, pulley blocks, concretions, musket balls, timberfrag-
ments, coal, bone, glass, ceramics and clay smoking pipes
were recorded and recovered from the bow area (see the
AvondsterArtefactCatalogue).Artefactsrelatingtorigging
andshipmaintenancewereexpectedsincethiswaswhere
the riggers had their workshops and related equipment
was stored. During the site survey of 1998-1999, exposed
ringbolts and rope provided evidence of this function.

Duringtheexcavationofthisareain2001-2002moreitems
related totheactivitiesof theboatswainand the sailmaker
werefoundincludingthelargerquantity ofrope, much ofit
neatly coiled belowdecks,itsnormal placeforstorage.The
ropeisofvaryingdiameter; someis‘sheathed’(boundwith
asmallerropeforprotection;thebindingcouldbereplaced

when necessary).

Further survey and midship

excavation, 2002

During the second fieldwork season in 2002-03 it became
clearthatthe previouslyinstalled survey pointsonthehull
of the Avondster would not survive the extreme condi-
tions found on the site. Martijn Manders of then the NISA
(Netherlands Institute for Ship Archaeology) was asked
to design a new system that would be more durable. In
November2002, 10aluminium poles (AP) weredriveninto
the seabed aroundthe perimeter of the wreck. Fromthese
permanent survey points, all sections of the ship can be
measured. During the excavation additional (temporary)
pointswerelocatedtorecordexcavationdeeperinthehull.
The grid frame system previously employed in excavating
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Figure 3.7: Bow timbers in vicinity of excavation grids

Figure 3.8: Detail of the bow excavation plan

Figure 3.9: Working underwater using the water dredge



thebow sectionwasreconsidered during this period. ltwas decided that the outlinesand
featuresofthewreck could bemeasured usingthe new polesurvey pointsand theexcava-
tionareawouldbedefined byatrench, withitslocationalsodefined by triangulation with
thepoles.Findswouldthenbeconnectedtotheship.Thiswayofworkingwasmuchquicker
than working within small frames and provided the accuracy required.

Excavation of the midship trench

Beginning in March 2002, excavation was implemented in a 4 m wide (athwart-ships)
midship trench. This excavation continued through to April 2004, in conjunction with a
numberofotheractivities.Analuminiumpoleplacedinahorizontalmannerjustforwardof
the galley was used as a controlin measuring the depths of the layers, artefacts and ship’s
structure during the excavation of the midship trench.

Figure 3.10: Site plan showing midship trench
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Figure3.11: Aluminium Poles (AP) fixed around site. Stern Poles (SP) around the stern

post which were established there in 2004.



Itwasdecidedtoconductthemidshiptrenchexcavationlayerbylayer,sixintotal, withthe
depths and descriptions of each layer shown below in Table 1.

Layer Layer depth Nature of Sediments Description of cultural material
(thickness)

No.1  Variable to 25 cm Verymobilefinesoftsedimentsand Modern
modern objects

No.2 20cm Slightlyolder,lessdisturbedinclud- Modern material similar to layer 1
ing coarser sand and crab shells

No.3 55cm Dark grey fine compacted sedi-  Possibly containing canal (river) deposits. Decayed
ments, generally undisturbed woodenobjects,contemporarywithsite.Exposureof
ship’s structural timbers, lead under brick Galley

No.4 45cm Greycompactedsedimentssimilar Ship’sconstructiontimbers,deckbeamundergalley,
to layer above, undisturbed dunnage, galley related artefacts

No.5 30cm As above Decking, ceiling planking, dunnage

No.6 20cm As above Bottomofship’sstructure,futtockriders,intactbarrel

Table 3.1 Excavation layers in the midship trench

Atthesternsideofthetrenchnearsurveypoint9,thedepthoftheexcavationwasreduced
due to the difficulty of preventing the sides of the trench from collapsing. Apart from
the sterile top layer of sand, the excavated area was very complex to work because of the
confusednatureofartefactmateriallocated,i.e.fragilesectionsoftimberbarrels,collapsed
structural timbers and tightly packed scrap timber (dunnage) used in stowing the ship’s
cargo.Progresswasalsoslowedbythedifficultconditionscaused byverylowvisibilityand
swell movement.

Toreachthebottomofthetrenchtotakeacrosssection, theremaining sand of layer6 was
removed completely.When thiswas donein the narrow strip at the western border of the
trenchabarrelwasrevealed.Theexcellentconditionofthisbarrelsuggestedthattheoriginal
contents might be preserved. It was left in-situ for future excavation.

As in the bow excavation, on the completion of the midship excavation, the trench was
reburied.Alayerof green shade clothwas placed overthe excavation areatodelineate the
boundariesforfutureworkonthesite. Aquantity of dunnagethathadbeenremovedfrom
the trench was reburied and the excavated spoil was redirected over the trench using the
waterdredge.Anumberofsandbagswerethenplacedbackovertheareatopreventscouring.

A selection of finds from the midship
Atotalof 1351 artefactswererecovered duringthe midship excavation. Allof theartefacts
are included in the Avondster Artefact Catalogue.

Themidshipsectionwasgenerallyusedforcrewaccommodationandfood preparationand
this was confirmed on the Avondster site by the brick galley located in this area.In 1998-99
variousobjectsrelatedtofoodproduction;stonewarevessels,pewterimplementsandagrinder
werefoundincludingalargebrokenmartaban.Duringthe2002-2004excavation,morearte-
factsrelatedtothecrewwererecoveredaroundandunderneaththegalley.Anironcooking
pot and also a vast collection of Asian earthenware cooking pots were found in this area.



FindingbothEuropeanandAsianstonewarestoragejarsprovidesaninterestingindication
foramixed Asian-European material culture.Ceramicstoragejarsareoftenfoundonships
of this period. They were used as containers for sugar, salt, tea, salted fish, candied fruit,
butter,oil,wine,spirits,opiumandevenholywaterandmudfromtheGanges.More prosai-
cally,theywereusedtostoredrinkingwater.Therearetwoidentifiable types of stoneware
storage jars among the Avondster sherds: storage jars from Asia (martabans) and beard-
manjugsfromEurope.Theterm’martaban’hasbeenusedgenerallyforstrongstoragejars.
However, the term can be misleading, as it has also been associated specifically with jars
madeinthevicinity of Martaban,aportin Burma.IntheVOCarchives there are numerous
references to this port. The first mention is as follows:

In this city large earthenware pots are made, which are called martavanas in Indian;
they aretransported in large numbers through the whole of India; the reason that so
many are transportedisthatinIndiatheyare usedin housesand shipsinstead ofjars:
becausetherearenoneofsuchfromPortugal;thesecomeintheirplacetopreserveoil,
waterandwineandsuch things,anditstays verywellinthemanditisagreat comfort
tothe traveling man; because they also appear in Portugal; as they are used on ships
from India, for water and oil etc. (Kern 1910. p. 69)

These martabans jars are still being made in Asia, of unglazed high-fired earthenware.
Stoneware jars from Thai kilns were also transported overland (or transported by ship) to
Martabanforexport.Characteristicjars(moreaccuratelycalledjugsastheyallhaveanarrow
neck) commonly known as Beardman Jug originate from the Rhine areain Germany.The
body is of white, buff or grey clay with a rich content of silica acid, which vitrifies at a high
temperature. For this reason a lead glaze could not be applied. Instead common salt was
thrownintothekilnduringfiringand the sodaformed during this process combined with
thesilicaandaluminainthebodyleavingathin,colourlessglassyfilmonthesurface.Colour
wasaddedbythinwashesofslipstainedbrownbyiron(usually),bluebycobalt,orpurpleby
manganese.MostremainsoftheBeardmanJugsonboardthe Avondsterwerefoundaround
thegalleyandwould have beenusedforstoring specialliquids suchasoilsoralcohol.They
were acommon part ofa Dutch ship’sinventory, as can be seen by the numbers found on
VOCshipwreckssuchastheBatavia(1629),Vergulde Draak (1656) and Witte Leeuw (1613)
(for a full report see the Avondster Artefact Catalogue).

Themidshipareaalsocomprisedthehold ofthe Avondster,wheretheremainsofthecargo
were found. Areca nuts were animportant part of the merchandise, which the Avondster
was loading forIndia, according to the historical records. These nuts comefromthe areca
palm,themostgracefulanddelicateof SriLankan palms.Choppedarecanuts, oftenincor-
rectlycalledbetelnuts,aremixedwithbetelleafandlimeforchewing.Theresultantmixture
isamild stimulant, popularin many Asian countries. (NAVOC 1231, fol. 535). Chank shells
found onthewrecksite were of the speciesTurbinella pyrum (previously known asxancus
and called chiancoin Dutch).These shells are used in Hindu and Buddhistrituals,and can
beboredforuseasmusicalinstrumentsinreligiousceremonies.Left-handedspecimensare
particularlyrareandvaluablebutthethreedozenfoundwereright-handed.The Avondster
carried chank shells as part of its cargo during 1658. Chank shells are found in Sri Lankan
waters,buthavenotbeenrecordedaroundGalle.ltisprobablethattheshellscamefromthe
ship,consideringchankshellshadformedpartofthe Avondster'scargoninemonthsbefore
sinking (NAVOC, 1231 fol.177-179).
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Many wooden barrels (and theiron concretions left by barrel hoops) were found near the
galley. Most were broken, butsome remained intactand were keptin situ. One barrel was
excavated and analysisindicates it contained a pineresin: pinesare notfoundin SriLanka
butpineresinwasmixedwithsulphurandfibressuchasanimalhairforcaulkingjointsand
alsousedbetweenlayersofplankingforprotectionagainstmarineorganisms.Plankscaulked
with hairorasticky mixcontaining hairmaybeseeninthisarea. Sometimbersshowtraces
of matting or sackcloth. Many of the barrels were surrounded with wooden branchesand
off-cuts, believedtobedunnageforpackingthespacesbetweenbarrelsto preventmove-
ment.Therewasalsofirewoodfoundnearthegalleyidentified by theirimpractical shapes
and the traces of burning. Coal was also found on the site. This would have come from
Europe, as the Dutch had found no satisfactory sources in Asia and it was usually in short
supply (Parthesius 2007 pp 94-103).

Excavation of the stern section

The excavation of a stern trench was carried out in November/December 2004 after an
assessment the previous year of the most appropriate area. A bulkhead and part of an
upperdeckonthestarboardside,andwhatlookedlikeakeelsonontheportside,hadbeen
observed and the trench was laid out to include these features. In November 2004 it was
found that up to 1 m of sand had moved onto the site, making the exact definition of the
trenchinrelationtothepermanentsurveypointsdifficult. A2-m-widetrenchathwartships
wasestablishedwhichranapproximatelyfromthestarboardsidehullsurveypoints 14and
15to 18 and 19 on the port side.

Figure 3.12: Site plan showing location of stern trench



The trench was delineated with two horizontal aluminium poles, one being
used as the datum for measuring depths from using Site Surveyor/Recorder
software.. Layers of ‘sterile’sediments (sediment that had moved onto the site
from November 2003 to November 2004 and therefore were considered sterile
of Avondster structure and associated artefacts) wereremoved over the whole
trench, until structure was encountered on the starboard side.

The excavation continued from the starboard side of the vessel where degraded
frames, outside and ceiling planking of the hull were uncovered and as it moved
intothevessel,deckplankinganddeckbeamswereuncoveredandrecordedinthree
dimensions. Artefacts such as rope, medicine jars (Figure 3.13), an intact brown
earthenwarepot(Figure3.14),abeardmanjug,pulleysheaveandmusketballswere
located on the deck planking and concentrated up against the starboard ceiling
planking(indicativeofthevessellistingoveronitsstarboardside).Furtheraft,along
theedgeofthisdeck/ceilingplanking,arectangularwoodencontainerwasencoun-
teredwithleatherstrapsthatsecuredtheboxanditscontents(Figures3.15&3.16).

The initial plan was to excavate the trench from starboard to the port side, but
poor visibility and the risk of working in more undisturbed layers under such
conditionsrequiredtheexcavationtooccasionallymovetoamoreartefactsterile
area, (ie.theportside) andworkbackintothe centre of thetrench.Asthemiddle
ofthetrenchgraduallyexposedamuchthinnertimber,thoughttobeabulkhead,
was encountered running athwart-ships from under the deck. More rope and
musket balls were found in this location. At this time the trench could not be
completelyuncoveredandrecordedduetothedelayscausedbyfrequentlowvis-
ibility (and occasional nil visibility).

TheNovember/December2004season,thelastseason,wasalsoplaguedwithpoor
visibility and continual swells but much of what was planned was achieved.The
excavationwasrecordedusingtheOffsetandtheSiteRecordersoftware,enabling
distribution plans and elevations to be drawn (Figures 3.19 & 3.21).

Some finds in the context of stern section
ThesternsectionofaVOCyachtfunctionedastheofficers'‘quartersandtheconsta-
blesworkshop.Artefactssuchasnavigationinstruments,personalbelongings,trade
related itemsand objects related to the maintenance of gunsand weapons were
expectedtobefoundthere.Duringthe 1998-99survey, lead shot,abarber’s plate
andotherartefactsrelatedtotheship’ssurgeon(ointmentjarsandlicecombs)were
found in this area and additional surgeon’s items were excavated in 2004.

Thecontentsofoneointmentjarwereidentifiedasmercuryquicksilverormercury.
Mercurywasusedindifferentconcoctionsforgenitaldiseasesbutalso,forinstance,
toremovesurplusfleshfromulcerations.The healingqualities of mercuryarevery
doubtful.ltwasappliedinseveralforms,dependingonthesurgeon,includingpills,
ointmentsand mercury fumes. It was believed that relieving a person of his fluids

Figure 3.13: Medicine jars in-situ on the Avondster site
Figure 3.14: Brown earthenware pot from stern excavation
Figure 3.15: A section of the wooden box in-situ on the Avondster site

Figure 3.16: Wooden box with utensils, possibly constable’s equipment
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Figure 3.17:Ross Anderson excavating in average visibility adjacent to the starboard hull (showing frames, outer and inner planking)

through sweating and administering laxatives for instance,
was beneficial and mercury was such a laxative. A person
treated with mercury would start to produce an enormous
amount of saliva, sometimes a couple of litres per day. This
wasseenasafavourableomen,whereasinfactthisisoneof
thefirstsignsofmercurypoisoning(Leuftink1991:109).
Afragmentofantlerwasalsorecoveredfromthestern
trench.TheHollandiaCompendium (Gawronskiet.al.

1992) lists‘marrow of deer horn’ (Rasurae C. Cervi) as

part of an extensive list of medicines for ships leaving
HollandfortheEastIndies,butitdoesnotsuggesthow
the‘deer horn’ would have been used.

Another interesting artefact was a cupping device.

This pewter cup was used by pressing the mouth of

the heated cup against the skin, creating a vacuum
which caused blood or other bodily fluids to rise

to the surface. A similar device was found on the
Hollandia(1743),andtheyarestillcommonlyusedin
some partsof Asia (Gawronskiet.al. 1992). Alsofound
inthesternduringanearlierseasonwastheremainsofa
humanskull.Thisisstillbeinganalysedtoassessitsassocia-
tionwiththe Avondster, sincearchivaldocumentsindicate
that there were no casualties during the wrecking.

Figure3.18:Thesterntrenchshowingtheship’sstructure




Figure 3.19: Stern trench plan showing distribution of artefacts

Themorecomfortablecircumstancesfortheofficersinthis
partoftheshipwerereflectedinluxuryitemslikeacandles-
nuffer,candlestickandsomeporcelainthatwereclearlyper-
sonalbelongingsandnotofficialtradeitems.Around 1659,
whentheAvondstersank,mostofthetradeinceramicsand
porcelainwasconcentratedbetweenJapanandFormosato
BataviaandfromtheretoHolland,withanotherflourishing

trade betweenVOC postsin Asia.Gallewasone of the most
importantVOCtradeposts,butitsroleintheceramicstrade
wasmainlytrans-shipment.Chineseporcelainarrivedthere
via Formosa or Batavia and was shipped mostly to Suratin
India and to Mocha and Gamron in the Middle East. Only
occasionallywasporcelainorderedforconsumptioninGalle:

Figure 3.20: 99-GHL-027 Antler.

‘On April 23rd (1645) the Governor of Ceylon had the
rest of the cargo notin demand on the Malabar Coast,
including some 1400 pieces of porcelain, taken from

the VOC-ship Arent for the use of the garrison at Gale!
(Volkert 1954. p. 97).

Such luxury items would not have been restricted to the
officersaswealthylocalpeoplewouldalsohaveusedChinese
porcelain. Their preferences were different from those in
Holland and can be seenin sherds from Galle Harbour and
antiquesinthelocalshops.Thefew piecesofporcelainfrom
theAvondstersiteappeartobepersonalbelongingsasthey
areindividual piecesandnoevidenceof'sets’suchasdinner
serviceswasnotfound.Mostsherdsbelongtosmallteacups
andsimplebowls.Onlyafewfragmentsofplateshavebeen
found. An ornate copper alloy spoon with a barley-twist
handle and a decorative’horse hoof’shaped at the tip was
found (Figure 3.22). It is identical to one (GT3019) found
on the Vergulde Draeck (1656) (GT3019), described in WA
Museuminterpretationasthemostornatespoonrecovered
from the Dutch wrecks (in Australia)' The distinctive ‘horse
hoof’at the end may be a symbol of a soldier or cavalry
regiment,orcouldhavebeen putto practicaluseformixing
andgrindingsmallamountsofpasteonthemanuport(rock
grinding base) or similar. Other theories for the distinctive
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Fig 3.21: Elevation of stern trench showing distribution of artefacts

shape ofthehandle end were thatit could be used asatongue depressorortohelpinhale
medicinal powders through the nostrils (see the Avondster Artifacts Catalogue).

Theexcavationinthelowersectionofthesternuncoveredpossibleremainsoftheconstable’s
workshop.Theremainsoftheearlymentionedwoodenworkboxwithleatherstrapssuggest
thatitmayhavebelongedtotheconstable,whowasresponsibleforallfirearmsandammuni-
tiononboard.Visibleintheconcretionareaprimingpin,usedtoprobeandcleanthetouch-
holeofafirearmandtopiercecartridges,thehandlesof sometongsorscissors,thewooden
handle ofanothertool,a musket ball,and some copper wire. Leather straps and buckles of
different sizes were found in the same area, and may have belonged to a cartridge belt or
similaritem.Afragile,softanderodedwoodencylinder,approximately 150mmlongandwith

Figure 3.22 Spoon in-situ on the wreck



a 12mm diameter, was found associated with (fitted into) a flat piece of timber hollowed
alongitslengthononesidetothesamedimensionsastherod.Theartefacthasfinegrooves
along its length that may have been natural or worked. A similar object is described as a
cartridgemandrelinthe HollandiaCompendiumthat statesits purpose:'Cylindrical palm-
woodrodsonwhichthecartridgesforthehandgunsarerolled.Thelowerendofthecartridge
mandrelishollowedouttotaketheballwhenmakinglivecartridges.Abrasscylinderisused
withthemandrelwhichispushedovertomakethecartridge’(Gawronskiet.al.1992,p.186).

Astone manuportand grinding stone were found associated togetherwith the leather belt
caughtaround and under it. The manuportis a slab of of heavy, grey coloured fine-grained
rockbelievedtobebasalt.Thebaseis26cmsquareandapproximately6-7cmthick. Therewere
circulargrindingwearmarksontheflatsideofthisslab.Theassociatedgrindingstonewasone
halfofasplitriver-wornboulderorcobble, perfectlyflatonitssplitbase.ltseemslikelytohave
beenusedformedicinalpurposessuchasgrindingpastes,ointments,preparations,herbsetc.
MortarsandpestlesareknowntohavebeenpartoftheequipmentlistforapothecariesonVOC
shipsthoughsuchanitemhasnotbeenlocatedontheAvondster.ltseemsmostlikelyfromits
association(withthedrugjarsandantler)thatthisartefactwasusedforpreparingmedicines.

Thecannonsrepresentthemilitary function of the ship.Onecannonwasraisedandis cur-
rentlyinconservation.Duringconservationtreatmentofthecannon,acannonballandthe
remainsofthewaddingandpowderbagwerefoundinsidethebore.Acollectionofcannon
ballsandagrenadewasalsofoundinthebow.Inthesternsectionareasonable quantity of
shotwasfound.Leadshotcouldhavebeenusedforahandheldfirearmlikeapistol,carbine
ormusket.ltcouldalsobepackedinabagorwoodencanisterandfiredfromacannon.Two
canistersofshothavebeenfoundonthe Avondster,aswellasquantitiesoflooseshot.Shot
bound with copper wire has also been found, both loose and in the canisters. These were
very effective in cutting rigging and wounding people. The excavation of a set of nested
cup-weightsdemonstratesthetradeandcommercialfunctionsoftheship.Thecontaineris
similar to one found on the Batavia (1629) (Figure 3.23 & 3.24).

Figure 3.24 nested weights Batavia (1629) Figure 3.23: Two photo’s of nested cup-weights Avondster
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Recording techniques employed

,,,,,,,,,,, during surveys and excavation
Thetechniquesusedinrecording the wreck siteinvolved diver operated techniques such as
sketching, trilaterationandoffsetsusingsimplefibreglassmeasuringtapesanddivecomputers
forthedepthmeasurements.InitiallytheWebforWindowscomputersoftwarewasusedtomap
themeasurementsinthreedimensionsfollowedbytheSiteSurveyorprogramfromDecember
2002 and during the final November/December 2004 season, Site Recorder was used.

667080N

— Thesiteisdifficulttorecord accurately giventhe oftenalmostnil visibility and the constant
swell.Photographictechniques,suchasphotomosaicsandphotogrammetrywerenotpracti-
calgiventheseconditions.Whenthemeasuringtapeswerebeingused,constantmonitoring
hadtobeemployedtoensurethattheywerestraightandnotbeinggreatlyimpactedbythe
swellorthattheywerenotcaught-uponsomefeature.Measurementshadtoberepeatedto
ensure accuracy.
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SiteSurveyorisasoftwareprogramspecificallydesignedforunderwaterarchaeologicalsur-
veying.Anyfeatureoftheship,suchasstructuresorartefacts,canbemappedorrecorded.
Measurements acquired from numerous techniques can be used such as:measurements
frommeasuringtapes(usingtrilateration, triangulation, tiesor offsets)inassociation with
arecordeddepth(fromadivecomputer),ormeasurementstakenwithacousticmeasuring
systems.Themeasurementsareenteredintotheprogramwhichinterpretsthedatatodeter-
mine the best fit for each point. Ideally measurements should be taken from at least four
controlpointstoensurethehighestlevelofaccuracy.ln2004SiteSurveyorwasextendedto
SiteRecorder,aprogramwhichincludesdrawingbase maps,artefactcatalogues,divelogs
and other functions all within the one program (www.3hconsulting.com)

Final site plan developed by Site Recorder

During the final season, U.K. maritime archaeologist Kevin Camidge joined the team. His
taskwastoconsolidateand checkprevious surveydata (primarily the data usedintheSite
Surveyor computer program) against new survey data asit was acquired during the 2004
season,andtodevelopasiteplanusingSiteRecorder.GPScoordinatesweretakenoftwo AP
andusedtoplacethewrecksiteintotheworldwideUTMgridandthiswasincorporatedinto
thefinalsiteplandevelopedinSiteRecorder.AnumberofsiteplanswerecompiledbyKevin
CamidgefromthemanymeasurementstakenbytheMAUandforeignteamandhavebeen
showninthisreport.Afinalsite plancanbeseeninFigure3.25togetherwithahypothetical
overlay of the ship and the remaining ship’s timbers

Fig. 3.26 Final Site Plan overlaying a hypothetical section of the ship



Conclusions and discussion

The hypothesisformulated atthetime of thefirst survey (see chapter 1) hasnot been sup-
portedbyinformationrevealedbysubsequentsurveysofexcavation.Thewreckleansmuch
more on one side than was previously suspected. It seems likely that the account of the
Avondster breaking up afteritrunaground must be referring to the breaking of the stern-
post, causing the jacht to sink immediately and the disintegration of the superstructure
caused by the forceful swell on the shore there during the SW monsoon.

Theshipwrecksiteisgreatlyimpactedbyaregularsmallswellwhichpicksupthecoral sedi-
mentsandgreatlyreducesvisibility.Itisalsolocated adjacenttoalarge storm-waterdrain
which,whenitrains,greatlycontributestoareductioninvisibility.Thecontinualmovement
underwaterandpoorvisibilitymakethissitedifficult,butnotimpossible,towork.Significant
progress was madein the practical training of the SriLankan teamin both archaeological
andconservationsystemsandworkpractices.Theteamassumedresponsibility(undersuper-
vision till the end 2004 from a chief archaeologist: in March 2002 Michael Nash, Cultural
HeritageBranch,Tasmania,thenMartijnManders,NISA,Netherlands,fromNovember2002
tillNovember2003;laterBill Jeffery,JamesCookUniversity,Australia,fromNovember2003
to December 2004) for the organisation of the practical excavation tasks and were stimu-
latedtorecordtheresultsoftheirwork,someofwhichbeseeninChapter8.Asanumberof
otherarchaeologists,photographersandskilledpersonnelfromwithinSriLankaandabroad
contributed tothe manyaspects of thiswork, thisreport therefore needs tobe seenasthe
culmination of the work of many individuals and organisations (see list of participants).

Theexcavation and site work produced muchinformation onthe constructionand shape
of the ship and the material culture (about 3,000 artefacts). These are discussed in sepa-
rate Avondster Artefact Catalogue. Many artefacts encountered amongst the exposed
timberstructureandrecoveredwerelateridentified tobefromamorerecenttime-period.
Anumber of morerecent pieces of material culture, such as plastic toy cars (Volkswagen),
chickenfeet,plasticbags,garmentmanufacturingfragments,fibreglassremainsoftoday’s
fishing fleet were also often encountered. This complexity of material culture from today
backtothe 17" centuryputsanewmeaningonwhatsomearchaeologistscallashipwreck:
a'time-capsule!Intheverybottom of the ship,intact sections of constructiontimbersand
artefactswerefoundinamongstundisturbedcontemporarysediments.Aslessthen30%of
theAvondstersitehasbeenexcavatedthesitehasthepotentialtoanswerfurtherquestions
andrevealmoreinformationaboutthisimportantphaseintheSriLankanandDutchhistory.
The analysis carried out on the artefacts recovered to date provides directions for further
work.Theuseofdifferenttheoreticalframeworkstoextendresearchintootherareas,suchas
theimpactofDutchtradingactivitiesontheSriLankanwaysoflife.Thecountrynowhasan
experiencedgroupofSriLankanarchaeologistsandconservators(theMAU)thatcandevelop
this and other lines of inquiry.
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4 Maritime Archaeological

Conservation in Sri Lanka

Introduction

Asinmany countries,archaeologicalinvestigationsin SriLankahavetraditionallyfocused
onterrestrial sites, with SriLanka’s rich history and culture typified by the myriad of highly
significanthistoricand archaeological sitesin the'cultural triangle’region associated with
Kandy,Sygiria,AnaradhapuraandPolonnaruwa.ConservationpracticesinSriLankafocused
therefore onthetreatmentandstabilization of artefactsand monuments excavated from
these and other significant terrestrial sites.

Thus, despite Sri Lanka’s fascinating pre- and post-colonial maritime history, maritime
archaeologicalinvestigationshavebeenextremelylimitedinboththeirnumberandscope.
As a consequence there was neither maritime archaeological nor maritime archaeologi-
cal conservation expertise available in the region until the early 1990s. At that time, this
situationwasdiscussedduringmeetingsbetweenAustralianandSriLankaninstitutions.In
1992 representativesfrom the following SriLankan bodies: the Postgraduate Institute for
Archaeology,theCentral CulturalFundandtheMaritimeHeritageTrustmetwithrepresenta-
tivesfrom the Western Australian Museum and the Indian Ocean Centre for Peace Studies
(University of Western Australia). An agreement was made to set up the joint Sri Lanka-
AustraliaMaritime ArchaeologicalResearchProgram.This 1992commitmentinitiated the
nation’sfledgling Maritime Archaeology program, aprogram that steadily evolved until it
accelerated and developed more systematically during the Avondster Project.

Training Programs

Fromtheprogram’sinceptiondualsub-programsoperatedconcurrently,withexperienced
maritimearchaeologyandmaritimearchaeologicalconservationconsultantsworkingwith
theirSriLankancounterpartstobuilduponbackgroundknowledgeandexperienceintheir
respective fields. One of the primary aims was to provide the knowledge base that would
allowaSriLankanteamtotakechargeofmaritimearchaeologicaloperationsandconserva-
tion.Thebroaderaimsofthisfirstforayintomaritimearchaeologicalactivitiesandtraining
werewide-rangingandinadditiontothe provisionoftrainingopportunities,involved the
investigation and assessment of possible maritime archaeological sites in Galle Harbour.
InitialtrainingreflectedthemodusoperandiofstafffromtheWestern AustralianMuseum;
that is, maritime archaeologists and conservators working together to gain maximum
information from shipwreck sites and excavated artefacts. By developing the skill base of
SriLankanconservatorsandalsobyprovidingdivingtrainingitwashopedthateventually,
divingconservatorswouldbeabletoaccompanymaritimearchaeologistsintothewaterto
monitorshipwreckenvironments,advisearchaeologistsontheconditionofartefactsin-situ,
assist with recovery of artefacts from shipwreck sites and finally to stabilize and conserve
recovered artefacts in the laboratory.

Figure 4.1 Lifting of the anchor March 2002
Figure 4.2 Training NAS course 2003
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Theprogramcommencedin 1992in Gallewithaseriesoflecturesand workshopsgiven by
staff of the Department of Materials Conservation of the Western Australian Museumtoa
groupof 10 SriLankan conservators, with varying levels of experience, led by Mr Senarath
Lithypatharana, Head of the Conservation Facility at Anaradhapura. Lectures focused on
theoreticalaspectsofmaterialsdegradationinmarineenvironmentsandtreatmentsused
tostabiliseartefactsrecoveredfromtheseenvironments.lllustrated presentations,lectures
andtutorialsonconservationcoveredallmaterialtypesthatwerecommonlyencountered
onshipwrecksiteswithpracticalsessionsbasedonartefactsrecoveredpreviouslyfromGalle
HarbourbytheSriLankanSubAquaClub(predominantlyceramics).Initiallysomeproblems
wereencounteredduetolanguageandtranslationdifficulties, difficultiesthatobviouslyhin-
deredamorecompleteunderstandingofthecontentoflectureandtutorial presentations.

From 1992, training was provided during each fieldwork season, with the content largely
dependent on the skills and backgrounds of visiting consultants. During several expedi-
tionseasonstheconservators,supportedbyaprogramoflectures,gainedknowledgeand
hands on experience with a variety of salt affected, waterlogged and corroded materials.
Earlytrainingprogramsfocusedonpassingonknowledgeaboutmaterialtypes,deteriora-
tionmechanismsin marineenvironments, standard treatments andin-situ monitoring of
shipwreckenvironmentsandartefacts.Whiletrainingopportunitieswereprovidedduring
eachoftheworkseasonsfrom1992t02000,therewasnooveralltrainingprogramtowhich
consultantsadhered.Thisad hocapproach totraining, while notideal, still contributed to
aprogressiveimprovementto the skill levels and awareness of the subtleties of maritime
archaeological conservation for the Sri Lankan participants.

As conservators are in high demand in Sri Lanka, continuity of training was also anissue.
Thesamegroupofconservatorswasrarelyavailabletoundertaketrainingduringsuccessive
visitsbytheconservationconsultants.Asaresult,fewSriLankanconservatorswereexposed
toalltrainingprogramsordidtheyallgainthebenefitofbeingabletotakepartinprograms
that would have reinforced earlier learning.

Theadventofthe AvondsterProject,combinedwithcontinuingimprovementsintheavail-
ableinfrastructure(facilities,equipmentandtreatmentchemicals)alsosawachangeinthe
approachtotrainingtakenwiththeSriLankanteam.Whilethe precedingyearshadseena
moreformal,butsomewhatadhocapproachtotraining, excavationsassociated withthe
AvondsterProjectmeantthatamoresystematicapproachhadtobeadoptedwithrespect
toartefacttreatments,inconjunctionwithmore practical, experience-basedtrainingthat
utilizedtheincreasingnumberanddiversityofexcavatedartefacts.Ineffect,visitingconsult-
antsworkedalongsidetheirSriLankancounterparts,withdemonstration-basedratherthan
formallearningbeingthenorm.Thepoolofinternationalconservationconsultantswasalso
widenedtoincluderepresentativesfromvariousinstitutionsand countriesincluding the
Netherlands, Mexico and Australia.

Theincreasednumbersofartefactsrecoveredfromthe Avondsteralsomeantthatartefact
managementproceduresneededtobere-examined.Duringthe AvondsterProjectconsult-
antsworkedwiththeSriLankanteamtobroadentheirskillsintoareasotherthanpurelythe
assessmentofdeteriorationofartefactsandassociatedtreatments.Specificallyconsultants
provided assistance in the following areas:

«  preventive conservation and storage issues

«  chemical handling and solution preparation



«  artefact management and prioritisation of treatments

+  treatment systems for handling large numbers of finds

« laboratory procedures including documentation of artefacts and treatments

«  consultations with archaeologists to improve communication and teamwork

«  ensurethatthe most appropriate treatments outcomes resulted from conservation
processes

+ development and maintenance of a professional library

« accessing information, in particular on-line sources

- assessment and interpretation of conservation literature

Tosupportconservationstaffintheireffortstoadapttomorestringentlaboratorypractices
andprocedures,consultantsproducedmanydocumentstoassistintheadoptionofappro-
priatecollectionandconservationmanagementprocedures.Documentscoveredissuessuch
aspre-treatmentcommunicationwitharchaeologists,laboratoryorganisation,conservation
procedures(includingartefactprocessing)andtreatmentproposals,treatmentrecordsand
documentation(includingstandardizedtreatmentformsforgroupandindividualtreatments,
labels for treatment containers), guidelines for treatments (including desalination, iron
removalandimpregnation)andstoragerecommendationsforcompletedartefacts.Manyof
theseindividualdocumentshavebeenincorporatedintoatreatmentmanualProceduresfor
theTreatmentof Marine Archaeological Materials (Godfrey and Carpenter, eds, 2005) that
describesspecifictreatmentrecommendationsforartefactsexcavatedfromthe Avondster.

Development of Conservation Infrastructure

During the early stages of training no conservation facilities existed in the Galle area and
programswereconductedattheconsultants’businessbase—thehotelNooitGedacht.Atthe
closeofeachworkseason (usuallyoneperyear)artefactsweretransferredtotheconserva-
tionlaboratoryinAnaradhapuraand/orrelocatedtotheArchaeologyDepartmentbuilding
withintheGalleFort.TheAnaradhapuralaboratorywasanappropriatestoragefacilitywitha
goodenvironmentandwiththeequipmentandfacilitiesneededtoensurecontinuityofcon-
servationtreatments.ltwashowever,toodistantfromGalle.StorageintheGalleFortonthe
otherhand,whileconvenient,wasonlyappropriateforshort-termusageastheenvironment
was unsuitable and thefacilities wereinadequate for continued conservation treatments.

In 1996 concept plans were prepared for a purpose-designed conservation laboratory to
bebasedinanexistingbuildinglocatedin Galle.The plans, formalizedin the document,’A
MaritimeArchaeologicalConservationLaboratoryinGalle,SriLanka’(Carpenter, 1996),was
prepared in response to the likely use of a building situated in Galle Harbour, for the con-
servationfacility.Thisbuilding,situatedonajetty,whileveryconvenientforarchaeological
investigationsoftheharbour,posedsomedifficultieswithrespecttoartefactconservation
due to the ingress of salt laden air.

Thelaboratoryplanprovidedinformationonhowthebuildingcouldbemodifiedtotakeinto
accounttheprojecteduses,essentialrequirementssuchassecurityforthecollections,details
concerningconservationproceduresandequipment,chemicals(includingapproximatequan-
tities) and safety requirements, staffing and professional development, advice
regarding public awareness and access, recommendations regarding monitoring of the
storage spaces and stages in the progressive development of the laboratory.



This building was renovated, and afacility for the newly formed MAU openedin
2001.The MAU opened with four main work areas: an air conditioned officeand
instrumentroom, adrylabforconservation treatmentsand temporary artefact
storage, a wet lab for conservation treatments and artefact registration and a
maritimearchaeological storeandworkshop.Fittingoutandtheeffective use of
the areas in the building evolved over the years.

Thelaboratory’sfirstlarge storage tankwas builton the platform at the seaward
end of the jetty, the only accessible space that also allowed for relatively easy
handlingoflargeobjects.In2002abunded, steel storagetankwasacquiredand
located on land adjacent to the laboratory.

Althoughthehumid,salty,corrosiveairhad beenidentifiedasapotential problem
for treated artefacts, itsimpact on laboratory equipment was a more immediate
problem.Corrosionandsubsequentbreakdownofvitalelectronicequipmentsuchas
thechloridometer,wasoneofthedrivingforcesbehindtheinstallationofair-condi-
tioningintheofficearea.Thisspacethenprovidedanappropriateenvironmentfor
computers,camerasandothervaluableelectroniclaboratoryequipment.Accessto
internetandtoemailviatheofficecomputerswasaconsiderableboosttotheteam.
Referencematerialswereeasiertoaccessandconservatorshadgoodaccesstointer-
nationalconsultantsduringtheinterveningperiodsbetweenexpeditionseasons.

Up until 2001, the Western Australian Museum had provided the bulk of the

consultants who had supported the operations of the maritime archaeology
andconservationprograms.Withthecommencementofthe AvondsterProject,
fieldworkseasonswereextendedtotwiceyearly,increasingthecontactsbetween
archaeologyand conservation consultantsandtheirSriLankan colleagues.This
doublingofthecontactbetweentheconsultantsandthelocalteamresultedinan
inevitablescalingupofoperationsandtheneedtore-assessoperationalmatters,
in particular collection and laboratory management issues.

A general scaling up of operations also led to extra pressures on the existing
infrastructureandtotheincreaseofhealthrisksoftheconservationandmaritime
archaeology staff.Increased numbers of artefacts placed increased pressureon
conservationprocedures, treatmentandstoragespaces,largerquantitiesofchemi-
calsmeantthatcompliantstoragefacilitieshadtobeestablished,greaterdemands
wereplacedonthesupplyoflowsalt, freshwaterandlargerquantitiesofaqueous
treatmentsolutionsprovidedincreasedbreedingopportunitiesformosquitoes.
Somestaffmemberswereseverelyaffectedbydenguefever,mostlikelyduetothe
largenumbersofmosquitoespresentinthelaboratories.Mostoftheseissueswere
abletobeovercomeintheshortterm,withtheconversionofaseacontainerinto
asegregatedchemicalstore, thepurchaseoflockablemetalcupboardstoreplace
the inappropriate wooden ones for the storage of treated artefacts and more
stringent sealing of aqueous containers and theimplementation of better pest
management practices to restrict mosquito breeding in the laboratory.

Figures 4.3 a-f The Avondster conservation lab with desalination baths, dry and wet

sections and chemicals for treatments.



Areductioninthenumberofconservatorsavailabletoworkonthemaritimearchaeological
collectionanddelaysinthedeliveryofchemicalsandequipmentalsoaffected operational
efficiency.In2001, sixconservatorswereengaged toworkonthemaritimearchaeological
collection, the numberdropped to the equivalent of a full time conservatorin early 2004,
with only one full-time conservator and 2 part-time conservators available to work on a
collectionthatwasincreasing with each excavation season.This cutin staffand the loss of
trainedandexperiencedconservatorsledtoobviousdelaysintheimplementationoftreat-
ment regimes.

Despitetheproblemsoutlinedabove, theoperationsoftheMAU conservationteamcontin-
uedtosteadilyimproveovertheperiodoftheproject,togetherwithgradualimprovements
in every aspect of the associated infrastructure.

Conservation Practices

Priorto the Avondster Project conservators were able to operate in much the same way as
theyhad whenworking previously with terrestrial finds, thatis, workon one object until its
treatmentwasfinishedandthenmoveontothenextobject.Itisessentialhowever,thatadif-
ferentmindsetandapproachisadoptedwhenworkingwithartefactsfrommarineenviron-
ments,somethingthathadnotbeenemphasizedpreviouslytotheSriLankanteam.Thetypes
oftreatmentsinvolved,particularlythoseinvolvingdesalination,ironremovalandimpregna-
tionwithconsolidatesmeansthatartefactsmaybeintreatmentsolutionsforperiodsranging
frommonthstoyears.ltisimportantthereforefortreatmentstobeinitiatedforallexcavated
artefacts,forthesetreatmentstobemonitoredclosely,forsolutionchangestobemadewhen
necessary and treatments terminated when monitoring indicates this to be the case.

In many cases, following an assessment of their respective conditions, artefacts could be
groupedtogetherandtreatedasonebatch.Concurrently, treatmentscouldbeinitiatedfor
othergroupsorindividual artefacts.These types of operations meant that the work of the
laboratory had to be well coordinated, thatall conservators had to workas partofateam,
thatchemicalsneededfortreatmentswereavailablewhenneededandthatinfrastructure
andequipmentwereavailableandfunctioning.Unfortunatelymanyofthesecriterianeeded
toensurethatconservationoperationsproceeded smoothlywerenotalwaysfollowed up.
Problemsoccurredinthedeliveryofchemicals,inthecorrosionandmalfunctionoflabora-
toryelectronicequipmentinahumidenvironmentandwithareductioninthenumbersof
conservators available to work on the collection.

Conservation Processes — an introduction
Followingestablishedprocedures,artefactsarereceivedintothelaboratory,registeredand
incorporated into the Conservation Register, assigned to conservators for treatmentand
appropriatelystored,initially,eitherinsea-waterorfresh-water.Artefactsaretreatedeither
individuallyoringroupsofsimilarobjects.Afterassessmentoftheirconditionartefactsare
documentedandproposalsarewrittenfortheirconservation.Takenintoconsiderationare
thematerialsandchemicalsrequired,chemicaldisposalandrequirementsforpackingand
storage.Containers,treatmentsolutionsandsupportsforfragileartefactsarethenprepared
and active treatment is commenced.
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Conservationtreatmentof maritimearchaeological artefacts typically consists
ofdesalination,withadditionalactionssuchasdeconcretionandconsolidation
commonly carried outoninorganicand organic material. Atreatmentreportis
updatedthroughouttheprocess,recordingdetailsoftheconditionoftheobjects
beforeandaftertreatment,ashortdescriptionoftheirtechnologyandfulldetails
of the treatments carried out.

Conservation of inorganic materials:

Ceramic, Stone ¢ Glass

Ceramicandstonebeingporousmaterials,containresidualsaltsabsorbedfrom
themarineenvironment.Post-excavationdeteriorationofsuchartefactsismainly
duetosaltdamage,causedbythecrystallization,oftenrepeated, of solublesalts.
In the case of glass objects, soluble salts as well as the continued presence of
moisture,contributestotheirdeterioration.Treatmentsaimatdesalinatingthese
artefacts before drying.

While mostshards of ceramicand glass and fragments of stone were organized
intogroupsanddesalinatedbyimmersioninbathsoffreshwater,someartefacts
weretreatedindividually.Theconcentrationofchlorideionsintherinsesolution
wasmonitored,withdesalinationconsideredcompletewhenlevelshadstabilised
at 10 parts per million (ppm) or lower.

Case Studies

Beardman jug (02/GHL/161)
AcompleteBeardmanjugwithitsoriginalcorkstopperintactwasfoundcloseto
thegalleyarea, togetherwithasimilarjug(02/GHL/160).Thestonewarejughad
onemaskontheneck,aslightlyirregularshape,anunevenbrownglazeandwas
ofmediumheight(155mm).Thecorkappearedtobeinsoundconditionexceptfor
some soft areas.

The cork was removed and the contents, a clear liquid with a slight smell, were
recoveredwithasampleretainedforfutureanalysis.Desalinationofthejugand
cork was carried out separately in fresh water.

Storage vezel (98/GHL/11)
About37shardsofalargestoragejar,includingthebaseandrim,wereexcavated
in 1998. Evidence of the clay-coil technique of manufacture was visible on the
innersurface.Theupperportionandoutersurfaceshadablackish-brownglaze.
Theexteriorandinteriorsurfaceswerecoveredwithironstainsanddeposits.The
body of this ware also contained a high proportion of iron inclusions.

One of the guiding principles of artefact conservation is to stabilise artefacts
usingprocessesthatinvolveminimumintervention.Restorationtechniquesmay
be carried outfor manyreasons, one beingtoassistininterpretation ofan arte-
fact. Asthisitemwas selected fordisplayin the new National Maritime Museum

Figure 4.4 (a-e:)Removal of corkanddecanting of contentsfrombeardmanjug
(02/GHL/161)



itwasdecidedthat,inadditiontodesalination, thisvesselwouldbereconstructed,withthe
concretions removed and the iron staining reduced.
Marineencrustationswereremovedmechanically,usingwoodensticksanddentalpicks.The
shardsweredesalinatedinbathsoffreshwater,whilethechloridelevelsweremonitored.The
shardswereremovedandair-driedin2002whennochloridesweredetectedinthedesalina-
tion baths.

Tests were conducted to determine the best method of removing the iron stains. Several
shards wereimmersed in a solution of sodium dithionite (2%) /ammonium citrate (2%) in
tapwaterforapproximatelytwoweeks.Theywerethenremoved,brushedwithsoftbrushes,
rinsed with distilled water and left to air-dry. It was estimated that 75% of the stains were
removedinthismanner.Theblackshinyglazebecamevisible,thecolouroftheceramicbody
changedfromareddish-browntoanashbrowncolourandtheexposededgesoftheshards
wereanochrecolour.Oneshardwasthereforecleanedfurther,usingwoodensticksandsoft
brushestoremovetheirondeposits,followedbyswabbingwithethanol.Mechanicalremoval
of the stain in this way was successful on the glazed surface, which was clearly visible.On
theedgesoftheshards,theochrecolourwasremovedandanash-browncolouredceramic
body was revealed.

Anothertestwasconductedusingaseparateshardthatwassectionedintofourareas,three
ofthesectionsweretreatedwithdifferentsolutionsviz.ethanol,ethylenediaminetetra-acetic
acid (EDTA,5%)indeionised waterandtriammoniumcitrate (5%)indeionised waterwhile
thefourthwasleftuntreatedforcomparison.Cottonwoolswabsandsoftbrusheswereused
to assist in the removal of the stains. Whilst iron deposits were removed, there was little
change in the appearance of the glazed surface.

Ofallthetests,thebestresultswereobtainedwiththesodiumdithionite/ammoniumcitrate
treatment.ltwasconsidered tooharshhowever, causing unacceptable colourchangesto
theceramicbody.ltwasdecidedtocontinuecleaningwithethanolandmechanicalmethods
onlyasthismethodwastheleastinterventionistbutstillreducedthesurfaceironstaining.
Althoughthevesselwasduetobereassembledafterstainremoval,thiswasnotpossibledue
to the loss of the majority of the shreds in the Tsunami of 2004.

Figure 4.5 Desalination of ceramic artefacts
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Conservation of Inorganic Materials

Metal Artefacts

Chlorideions,inthe presence of water, are one of the major corrosive and destructive ele-
mentsoftheburialenvironment,especiallywheremetalartefactsareconcerned.Themain
aim of the treatment of metals is to remove the chloride ions and thereby prevent further
corrosion reactions from taking place. This is usually achieved by storing the objects in
appropriatechemicalsolutions,whicharrestfurthercorrosionwhilstdiffusionofthechloride
ionstakesplace.Withsomechemicaltreatments,thereductionanddissolutionofcorrosion
products on the surface of the object accelerates its desalination.

Desalination treatment involves monitoring the chloride ion concentration of the treat-
mentsolution using eitherinstrumental (e.g. chloride meter) or wet chemical techniques.
Desalinationrelieson chlorideions diffusing out of the artefactinto the wash solution.The
chloridelevelsare monitored overtimeanddesalinationisconsidered completewhenthe
chlorideionsremainataconsistentlylowlevel.Thefinallevelvariesfrommaterialtomaterial.

Lead and Pewter artefacts
LeadartefactsrecoveredfromtheAvondstersiteincludedmusketballs,sheets, pipes,sound-
ingweightsandleadsheet-commonlyusedforminorrepairstoawoodenhull.Thesearte-
factswerecoveredwithathinlayerofconcretion,composed ofamixture of marineseabed
debrisandleadcorrosionproductsheldtogetherwithcalcareous(calciumcarbonate)cement
(North and MacLeod, 1987).

Spoons,mugsandotherobjectsassociatedwithlifeon-boardshiparemorelikelytobemade
of pewter,analloy containinglead andtin.The pewterfinds of the Avondsterwere well pre-
served, probablyduetotheformationofanadherentandprotectivelayerofsurfacecorrosion.

Toallowdetailedstudy of themetal surface ofaselection ofartefacts, de-concretiontreat-
ments were carried out. After de-concreting, it is essential to protect the exposed metal
surface with a coating as lead and its alloys are very susceptible to corrosion caused by
organicacid vapours.These vapours are presentin the atmosphere as by-products of the
deteriorationoforganicmaterials.Woodand paperarecommonsourcesoftheseacidsand
storage near these materials is avoided.

Otherleaditemswererinsed,cleanedandair-driedbeforebeingplacedintomonitoredstorage.

Case Studies

Pewter spoons

Theprotectivelayerofcorrosionand concretion onthe spoonswere removed by acombi-
nationofmechanicaland chemicalmethods.Initialcleaningwas carried outwithascalpel
anddental picks, taking care nottodamagethe very soft metal. The artefacts werefurther
treatedwithalkalinedithionite,achemicalthatdesalinatesaswellasremovestheremaining
concretionandcorrosionproducts.Artefactswereplacedinasolutionofsodiumhydroxide
(2%)/sodiumdithionite (2%)intapwater.Assodiumdithionite oxidisesin contactwithair,
thecontainermustbeairtightforthe solution to remain effective;awell-sealedlid orlayer
of paraffinon the solution surfaceis usually sufficient. After two weeks, the reduced black
corrosive products that had formed on the object were removed by brushing the surface
withadetergentandfineabrasivepowder.Finally,thecleanedanddried metalsurfacewas
protectedwithacoatingof'Becketts Archival FerrousPolish’(microcrystallinewaxinwhite



Figure 4.6 Mechanical cleaning of pewter spoon (03/GHL/234)

spirits). After polishing and applying awax layer the metal
surface was left with a slight shine. The labelled artefacts
werestoredinwell-sealedpolypropyleneplasticcontainers
thathelpedtoprotecttheconserveditemsfromorganicacid
vapours present in the existing storage environment.

After treatment of the spoons, a maker’s mark could be
examinedindetailontheinnersurface ofthe bowlcloseto
the point of attachment with the handle.

Copper alloy objects

Objects recovered from the Avondster, included various
forms of lighting equipment such as an oil lamp, candle
stand and holder, candle snuffer, as well as sheeting frag-
ments, bolts and wire.

Figure4.7Pewterspoon,showingthemaker’smark.(03/GHL/234)

Copperalloysaretoxictomarineorganisms,inhibitingtheir
growthandreducingtheformationof marineconcretions.
Where concretionsdoformunderaerobic conditions, they
canincorporatecalciumcarbonate,calcareousdepositsfrom
molluscs, worm-casts and sand.

Twomainmethodswere usedforthedesalinationof copper
alloy artefacts, either sodium dithionite/sodium hydroxide
solution or sodium sesquicarbonate solution. Using the
formersolution, all concretionand surface corrosion canbe
rapidlyremoved,leavingthetreated metalwithaslightgrey
colour.Thesecondmethodismuchslower,takingplaceovera
numberofmonths,buttheartefactretainsallconcretionand
surface corrosion layers. The process requires little main-
tenance, the chemicals are safer and with this method the

Figure 4.8 Pewter spoon after treatment (03/GHL/234)
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treatedartefactdevelopsagreencolour.Thechoiceoftreatmentmethodwasdeter-
minedbythenatureoftheindividualartefactandthedesiredtreatmentoutcome.

Typically,smalldecorativeitemswithminimallossduetocorrosionorconcretion
layersweretreatedwiththedithionitemethod, principallyduetothespeedofthe
process and the level of surface detail that can be revealed.

Iron artefacts

Asironcorrodesinseawaternutrientsarereleasedthat providefoodsourcesfor
surface-colonisingmarineorganisms.Concretion,composedpredominantlyof
calciumcarbonate,isformedduetothebuildup of skeletal materialsfromthese
organisms(NorthandMacLeod, 1987).Typically,ironartefactswerede-concreted
usinghand-toolsfollowedbydesalinationinasodium hydroxide (2%) solution.
Ironartefactsrecoveredfromthesiterangedfromnumerousironconcretionsto
large finds such as an anchor and a cannon.

Case Studies

Cannon balls

Aboutfifteen cannonballs of varying diameters were excavatedin 2001, de-con-
cretedandthendesalinatedasagroupinsodiumhydroxidesolution(2%).Acasting
seam, which is a raised line formed as a result of casting the ball in a two-part
mould,wasnotedonanumberofthecannonballs.Desalinationinsodiumhydrox-
ide solution is a slow process that typically takes a number of years. Of all treat-
mentscurrentlyusedforsmall,salt-ladenironartefacts,thiswasdeemedthemost
appropriate for the artefacts, facilities and staff currently available at the MAU.

Anchor (02/GHL/187) and Cannon ((02/GHL/175)
As itis difficult to remove chlorides from large iron artefacts by soaking alone,
oneofthemostefficientmethodstoextractchlorideionsfromironiselectrolysis.

Inthisprocesstheartefactisplacedinaconductivesolution (usually2%sodium
hydroxide)andconnectedtoananode(sacrificialmetal).Asmallexternalvoltage
isthenappliedtochange someofthe corrosion productstomore porousstates
that allow chloride ions to diffuse more easily from the metal.

Thecannon(02/GHL/175)andanchor(02/GHL/187)werelayingadjacenttoone
anotheronthesite,bothcoveredinathicklayerof marineconcretion,whichhad
fused, joining the twoitemsonthe seabed.Theanchorand cannon were sepa-
ratedand raisedfromthe Avondstersitein March 2002 and storedintemporary
concretetanks.InNovember2002the concretionswere mechanicallyremoved
usinghammersandchisels.Carewastakentokeepbothartefactswetduringthis
procedurebyhosingthemandcoveringwithwethessiansacks.Prematuredrying
oftheartefactsincreasesthecorrosionrateandcouldcauselossofthecorrosion
layers and any information such as surface markings contained within them.

Figure 4.9 (a-d) Candle snuffer (03/GHL/244), Under water and stages of treatment(



Theboreofthecannonhadbecomecompletelypluggedwithconcretionduringits
underwaterburial. Theborewasdrilledouttorevealacannonballandtheremains
of wadding and powder. These items were removed and treated separately.

A steel tank with separate compartments was specially built for the treatment
oftheanchorand cannon.Theanchorand cannon were both placedin sodium
hydroxidesolution(2%)andinMarch2003theelectrolyticphaseofthetreatment
commenced.Mildsteelanodesforthecannonandanchorweremanufacturedin
Galle.Theanodesweredesignedtogiveevenelectricalcoveragetoallpartsofthe
cannonandanchorsothatthechemicalreactionsoccurringduringelectrolysis
were balanced.

Whenestablishing electrolysistreatment,goodelectrical contactbetweenthe
artefactand the power supply is essential. As the outer corrosion layers are not
very conductive, holes were drilled into both the cannon and the anchor until
themetalliccorewasreached.Threadswerecutintotheholesandstainlesssteel
cathoderodswerethreadedandscrewedintoplace.Thecathoderodswerecon-
nected to transformers located inside the air-conditioned area of the MAU.

A corrugated iron roof was erected over the treatment tank to prevent water
ingress thatwould have diluted the treatment solution and altered the pHand
chloride levels. A shade cloth curtain was placed around the sides of the tank
to prevent leaves and other debris from contaminating the solution, and signs
attachedtoalertpassers-bytothepresenceanddangersofthealkalinesolution.

Theinitial applied voltage was 1V, increased to 2V after 2 days. The low voltage
levelensuresthathydrogenevolutioniskepttoaminimum,asstrongbubbling
can worsen any cracks present in the artefacts. Samples of the electrolyte (2%
sodiumhydroxide)takenimmediatelybeforeelectrolysisandafter8daysshowed
a sharp rise in chloride levels, indicating the increased efficiency of chloride

extraction with electrolysis treatment.

Initialestimatesindicated thatthesetreatmentswouldbecompletethreeyears
after their initiation (march 2006). Treatment was progressing well until the
Tsunamistruckthe MAU.When staff were abletoreturnthe MAU theyfound the
anchorand cannon still within their treatment tank, but the electrolysis equip-
mentwaslostandtheelectrolytesolutionofsodiumhydroxidewasreplacedwith
seawater.InMarch2005,threemonthslater,thecontainerwasmovedtothenew
MAUfacilitiesandtheanchorand cannonwerereturnedtoa2%sodiumhydrox-
ide solution. Desalination of these items still continues in a sodium hydroxide
solution.

Figure 4.10 Deconcreting the anchor

Figure 4.11 Cannon balls before decroncreting

Figure 4.12 Cannon balls after decroncreting

Figure 4.13 Deconcreting the cannon (02/GHL/175)

Figure 4.14 Removing the cannon ball and wadding from the cannon (02/GHL/175)
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Figure 4.16 Placing the cannon on cradle and internal anodes for the electrolysis treatment of the cannon (02/GHL/175)
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Conservation of organic materials:

Wood, Rope, Leather, Other Plant Material
Organicmaterialsurvivedonthe Avondstersiteduetothenatural processofbio-degrada-
tionbymarineorganismsandmicrobesbeingslowedbytheanaerobicburialenvironment.
Waterloggingdoeshoweverdegradeorganicmaterialtovaryingdegrees.Distortionand
disintegrationintheformofshrinkage,cracking, splittingandcrumblingofthefabricofthe
artefactisstilllikelytooccur, especiallyinthedrying stage of the treatment.Conservation
treatmentsattempttominimisethisdamagebyprogressivelyintroducingconsolidatesinto
the porousartefacts.Thisis necessary because as organic materials degrade, the original
components break down and are leached into the surroundings. Water takes the place
of these components and temporarily supports their shape and structure. Without the
incorporationofconsolidateswhichdisplacethiswaterandprovidesupportfortheoriginal
structures, these artefacts would suffer great damage when they are dried.

Case Study

Rope

Many pieces of rope were recovered, including a coil of cable
laid rope (02/GHL/165), thought to be about 62m long. The
rope was cleaned of soil and marine deposits by careful
brushing and smaller sections of rope were then supported,
by sewing them into a mesh“sausage”to prevent them from
becoming entangled and to prevent loss of fibres during
treatment. All rope was treated by immersionin an aqueous
solutioncontainingpolyethyleneglycol400(10%PEG400)and
ethulose (1%)withboricacid(1.4%)andborax(0.6%) present
asabiocide.The duration of treatment, generally one to two
months, depended on the size and condition of the rope.
Althoughvacuumfreeze-dryingisthepreferreddryingmethod
for treated rope, the best method available at the MAU was
slowair-dryinginaperforatedplasticcontainer.Otherdrying
optionstypicallyusedincludeslowdryingatreducedtempera- Figure 4.16 Rope undergoing

tures in either a freezer or refrigerator. treatment with ‘PEG 400’

Conservation of composite artefacts

Conservationofcompositeartefacts,suchasthosecomposedofmetallicandorganiccompo-
nents,isthemostproblematicaspectofmaritimearchaeologicalconservation.Chemicalsthat
areusedtostabiliseonematerialcanbedamagingtoanother.Forexample,sodiumhydroxide
usedinthedesalinationofironisstronglyalkalineanddamagesleatherandwoodwhilepoly-
ethyleneglycolusedfortheconsolidationofwoodandleatherisslightlyacidicandaccelerates
thecorrosionofobjectscontainingironandcopperalloys.Alternativetreatments,usuallyincor-
poratingcorrosioninhibitorsmustbeusedor,ifpossible thedifferentmaterialcomponentsare
separatedandthentreatedindividually.lfseparationofthecomponentsofanartefactistobe
attempted,theconservatormustcarefullyconsidertheimplications;arethecomponentsfunc-
tionallyrelated?Cantheitembeseparatedwithoutdamage?Canthecomponentsbereassem-
bledaftertreatment?Willtherisksinvolvedoutweightheadvantagesofseparatetreatments
for the components?
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Case Studies

Cannon ball and Ceramic fragment (03/GHL/134)
Inamarineenvironment,ironcorrosionproductswilloften
form concretions that fuse different objects togetherand
therebycomplicatethetreatmentprocess.Onesuchexample
foundontheAvondstersiteconsistedofaceramicfragment
concretedtoacannonball, registeredas03/GHL/134.After

discussionbetweenthearchaeologistsandconservators, it
wasdecidedthattheseitemswerenotfunctionallyrelated
and, as the best conservation result would be achieved by
treatingeachcomponentseparately,thatthecomponentsof
the concretion would be separated.

The ceramicandironwere separated usinghandtools.The
corrosionwasmechanicallyremovedfromthecannonball
beforeitwasplacedin 2% sodium hydroxidetodesalinate.
Afterseparationalargeamountofiron corrosion products
remained on the surface of the ceramic. Some of this was
mechanicallyremovedwithhand-toolsandscalpelsbeforea
solutionof5%diammoniumcitrateinfreshwaterwasused
(by immersion and in poultice form) to remove the last of
thecorrosionproductsandtoreducethestaining.Thefrag-
mentwasthen placedinto afreshwaterdesalination bath.

Toolbox (04/GHL/357)

One of the most interesting artefacts excavated from the
sternsectionofthe Avondsterwastheremainsofawooden
toolbox. A considerable part of the wood constituting the
box,fromthebottomandthreeofthesides,waspreserved.
The tools contained in it also remained in situ, concreted
together. The ends of some tools were visible, revealing

Figure 4.17 (a-b) Cannon ball attached to a ceramic piece before and after mechanical separation (03/GHL/134)



copperalloysandawoodenhandle.Copperwireofdifferent
calibres could also be seen on the top and on the sides of
the concretion.

Adhered to the wooden surface of the bottom of the box
were remains of two planks of wood belongingtothe deck
onwhichthetoolboxhadrestedin-situ.Inbetweenthetwo
planks were the remains of the material used for caulk-
ing.Three straps of leatherfromanotherartefact werealso
attached to the bottom of the toolbox.

Duetoitssignificant research value and the complexity of
itscomponentsandthereforeitslikelytreatment,adetailed
assessment was carried out. Artefacts of this type clearly
exemplify the situation thatis sometimesdescribedas’the
excavation continuinginthelaboratory'Inthiscase much
canbelearntbycarefuldocumentationofallcomponentsin
thisartefactassemblage.Thetypesofobjectsinandaround
the box, their spatial arrangements, their condition and

theimpact of contacton preferential preservation are just
someoftheinformationthatmayberevealedwithdetailed
assessment, with furtherinformation potentially gained if
adecisionismadetoseparatethe componentsofthistype
of artefact assemblage. After the initial assessment was

made, the box was placed in tap water inside a container
andplacedinsidetherefrigeratorinordertokeepthemost
vulnerablematerial(wood)inthemoststablepossiblecondi-
tions until active treatment processes commenced.
Itisverysadthatonlydaysafterthisobjectwasexcavatedit
waslostfromthe collectionwhentheTsunamistruckGalle
Harbour.

Conclusion

Towards the end of 2004, with training essentially com-
pleted, assessments made of excavated artefacts and
treatment procedures defined, the conservation consult-
ants looked to the future with confidence, feeling that the
Sri Lankan conservation team had sufficient training and
backgroundtotakefullresponsibilityformanagingtheMAU
conservationlaboratoryandfortheon-goingconservation
of artefacts in their care. It was also considered important
for the Sri Lankan team to accept this challenge. By doing
so,itwas feltthat they would also gain the self-confidence
needed to move forward and become fully self-reliant.

Figure 4.18 The Toolbox of the Mastergunner (04/GHL/357)
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5 Capacity Building in
Maritime Archaeology

Introduction

In 1990 the SriLankan Archaeological Departmentadopted a resolution acknowledging
theimportance of maritime archaeology in therich and extensive history of SriLanka. Up
tothat time, there had been only one occasion when an underwater site was explored. A
wreck, which had been carrying a cargo of silver coins, was discovered by Arthur C. Clarke
andstudied by PeterThrockmortonintheearly 1960s. Although this could have catalysed
theprotectionunderwaterheritage,itremainedanisolatedincident.Eventoday,itremains
anexampleofthethreattreasure-seekersposetogenuinearchaeologicalinvestigation.An
unfortunatespin-offwasthatitservedasamodelforlocalscubadiverswhobeganbusiness
in(unregulated)underwatertourismfromthe1970's(whenSriLankabegantobemarketed
as a“sea, sun and sand” tourist destination).

After 1990, and under the impetus of Cdr Somasiri Devendra, who was working towards
therecognitionof professional maritimearchaeologyin SriLanka,amoreresponsibleand
scientificapproachwasadopted.TheDepartmentofArchaeology,theCentral CulturalFund
and the Post Graduate Institute of Archaeology sought the assistance of the Maritime
Archaeological Department of the Western Australian Maritime Museum to train a core
groupofarchaeologicalstudentsin Galle.Anadditionalundertakingforthetrainingteam
was to compile a database of shipwrecks in the bay. This programme began in 1992 and
continued on a seasonal basis for three years.
SomemembersofthecurrentSriLankanMaritimeArchaeologyUnit(MAU)becameinvolved
in maritime archaeology fieldworkin 1992. Initially, training focussed on hands-on work
carriedoutbySriLankanarchaeologistsunderguidancefromconsultants, thistrainingwas
supplemented with additional theory sessions.

Thefunding during those early years was sporadic and uncertain which resulted in field-
workbeingconductedonlyintermittently.Sincethetrainingoccuredduringthefieldwork
seasons,ittoocouldnotbesystematicand continuous.Withthegrantingoffundingforthe
AvondsterProjectin2001fora3year period,itwaspossibletodesignalogical sequence of
training modules over the project time frame.

Figure 5.1 Plan of MAU lab Galle made by Jon Carpenter in 1997

Figure 5.2 MAU diver in‘self refections’
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Training programme

Training of the SriLankan members of the Avondsterteam wasamajorfocus, notonlyforthe
Director'softhe AvondsterProjectbutalsofortheforeignconsultantswhoparticipatedinthe
project.Thereasoningbehindthiswassimple.Inordertofunctionautonomouslyinthefuture,
afterthe Avondsterproject, SriLankan practitionersneededthe skillsrequired toimplement
effective and professional maritime archaeology. They also needed the skills required from
theirgovernmentregulatoryauthoritiesand theinternational community.SriLankawasthe
first country to use the conditions contained in the UNESCO Convention on the Protection
of the Underwater Cultural Heritage 2001 (yet to be ratified) when implementing maritime
archaeology projects, namely the AvondsterProjectand thisincluded the needfor'qualified
maritimearchaeologists'anda‘competentauthority’ SriLankan personnel weretrained and
qualifiedarchaeologistsandconservatorsapartfromthehands-on,practicaltraining(including
divingtraining), whichbeganin 1992, theyhad notreceivedanyformal,accredited maritime
archaeology and conservation training.

ThisbeganthroughthetrainingandassessmentprogramdesignedandimplementedbyKaren
Millar.Thisenabledtheemployinginstitutionsofeach oftheMAUteamtobecomeawareofthe

component parts of the training they had received and the level they achieved. It also allowed
eachparticipanttoidentifyareastheywereproficientinandareasrequiringfurtherattention,ie.
throughanevaluationsystemwhichwastailoredspecificallyforthisgroupandwhichincluded
thetrainingtheyhadreceivedsince1992.Alsoconsideredduringthe2001-2004periodwasthe
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needtodeveloplinkswithacademicinstitutionsin SriLankaandtolookatotherforms oftrain-
ingthatcouldprovidesomeformalaccreditationinmaritimearchaeology.Thislateraspectwas
pickedupbyTatianaVillegasZamorwhoconductedthefirstNautical ArchaeologySociety(NAS)
trainingcoursefromFebruary-March2003andagaininNovember2004.Briefly,theNASprogram
hasbeendesignedtointroducethetheoretical,ethicalandpracticalskillsandtodevelop,through
four phasestheimplementation of,and reporting on non-disturbance surveys of underwater
archaeologicalsites.Whilstnotatertiaryqualificationinmaritimearchaeology,theNASprogram
anditsworld-widerecognisableaccreditation,inassociationwiththeprogramdesignedbyKaren
Millar,enhancedthetheoreticaland practical skills of the SriLankan MAU team. It alsogavethe
MAU the potential to enlarge the maritime archaeology skill base in Sri Lanka by themselves P‘
becoming NAS tutors and training interested members of their community.

However, the ideal situation for the MAU was to become embedded in the academic world
of Sri Lanka and to link the unit with specialists from a range of relevant institutions. It was s
consideredthatthiswouldbenefitthe MAU byenhancingits publication profileandalsogive
theteamaccesstoacademicspecialistswhenrequired. Theacademicfocuswasenhancedby

encouragingtheteamtoundertakeresearchonaspectsoftheirworkandtopublishit,making
contactwithscholarsfromthePostGraduatelnstituteof ArchaeologicalResearch(PGIAR)and
otherinstitutionsonspecificsubjects,andbyinvitingspecialistsfromSriLankaninstitutionsto
participateinthe project. An example of this was the ceramics research project, whichwasa
co-production of the PGIAR, the Central Cultural Fund (CCF) and Dutch consultants (see
Avondster Artefact Catalogue).

Figure 5.3 The MAU entrance wall
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In2003,the AvondsterProjectgainedtheendorsementof UNESCOandtheinclu-
sionofthe projectonthe Agendaforthe MozambiqueandHongKong UNESCO
regionalmeetingstostudytheapplication ofthe ConventionfortheProtection
of Underwater Cultural Heritage 2001. The Avondster project was used as an
exampleofwhatcanbeachievedindevelopingcountries.The Avondsterproject
complieswiththerequirementsforinternational cooperationandinformation
sharinginthe developmentof publicawarenessandtraining.Inmanywaysthe
Avondsterprojectwasviewedasamajorexampletotheinternationalcommunity.
Based on these and others observations, the Hong Kong meeting supported a
feasibility study toestablishatraining centrein Galleforthe Asia/Pacificregion.

Onagreementbetween UNESCO, theInternational CommitteeforUnderwater
Cultural Heritage (ICUCH), ICOMOS, CCF, the University of Amsterdam and the
AmsterdamHistoricMuseum,aninternationalexchangeprogramwasinitiated.
Fiveinternationalunderwaterarchaeologistsandconservatorswerefundedtogo
toGalletoparticipateintheexcavationandshareexperienceswiththeSriLankan
team. The participants came from Argentina, Colombia, Portugal, Mexico and
Uruguay.Theyparticipatedactivelyintheunderwaterexcavation,insitupreserva-
tion,conservationandresearchworkandalsotookpartinsomeofthediscussions
atthelCUCHmeeting.Theexperience provedtobeverypositiveforallinvolved
and could serve as an example to be repeated in other parts of the world.

TheAnnualGeneralMeetingoflICUCHwasheldinGalleinDecember2003.0neof
thereasonsSriLankawasselected asthe venueforthe Annual General Meeting
totakeplacewastheofficialnamingofthe MAUasan UNESCORegionalTraining
Centre. The meeting was held at “Nooit Gedacht’, the headquarters for the

AvondsterProject.AttendancebydelegationsfromCanada,theCaymanlslands,
Colombia, South Africa, Portugal, Australiaand the Netherlandsensuredahigh
profileforthe Avondster project. Areporttitled“Report of the UNESCO training
season,AvondsterProject,Galle,November,2003"wascompiledanditdetailsthe
conceptsofthefirstiCUCH/UNESCOtrainingprograminmaritimearchaeology.

The development of the UNESCO Regional Training Centre in Maritime

Archaeologyin Gallewasseenbythe Directors of the Avondster projectasasig-
nificantstepinthecapacitybuildingoftheMAU.ThroughlinkagestoUniversities
forformalaccreditation of thetraining program, itwould provide the MAU with
the means to gain the appropriate accreditation and for them to be seen as the
‘competentauthority’'underthe UNESCOConventionandtogrowprofessionally.
It would also see foreign specialists continue to be involved with the MAU and
theenhancementofthepresentinfrastructureand possiblyenlargementofthe
staff. Atthattimethe MAU (archaeologystaff) consisted of five qualified archae-
ologists.TheirqualificationsrelatedtoSriLankanterrestrialarchaeology.Fourof
thefivehad postgraduate degreesorwerestudyingatthislevel.Betweenthem
they had 40 years experience in terrestrial archaeology, site management and
conservation.Twoofthearchaeologistsbecameinvolvedinthemaritimearchae-
ologyworkin Gallein 1992, two othersin 2001 and the last in 2004.n addition
to personnel, the MAU had been provided with a building and facilities for the

Figure 5.4 (a-d ) NAS training 2003



conservation,analysisandmanagementoftherecoveredartefacts;storageand
maintenance of field equipment and office work.

In December, 2004 through theTsunamithat sweptinto Galle, much of theinfra-
structureandAvondsterartefactswerewashedouttoseaordestroyed,butwithno
loss of life of any of the MAU staff. The Netherlands, Norway, Australia and other
partsoftheinternationalcommunitywerequicktorespondinprovidingfundsand
resourcestore-buildthefacilitiesinanother,moreTsunamiresistantlocation.The
MAUstaffwasalsoquicktorespondandbouncebackfromtheTsunami,producing
athreeyearstrategicplananddevelopingandanannualnewsletteroutliningtheir
achievements,set-backsandfutureaims.Theseinitiativesinsideandoutsidethe
country, kepttheconceptofaUNESCORegionalTrainingCentreinGallealiveand
throughlengthydiscussionpapersandnegotiationsbetweenthe UNESCOBangkok
office,theCCF,PGIARandICUCH, thefirsttrainingprogramcommencedinMarch/
April 2006 under the supervision of Cdr. Somasiri Devendra.

Incollaborationwithmaritimearchaeologist, Bill Jeffery(JamesCookUniversity,
Australia)andconservatorJonCarpenter(WesternAustralianMuseum)bothteam
membersoftheAvondsterproject,aprogramwasdevelopedandimplemented
to train the MAU staff as trainers of future trainees from the Asia/Pacific region.
The programwasbasedontherequirementsofthe UNESCO Conventiononthe
Protection of Underwater Cultural Heritage 2001 for implementing maritime
archaeologyprojectsandtookintoaccounttheconsiderablepracticalskillsthat
the MAU had acquired since 1992. It covered a number of theoretical and other
practical aspects during a lecture series given by the trainers, Sri Lankan aca-
demicsand practitioners. Funded by the UNESCO Beijing officeandincludinga
Chinesepractitionerasitssoleinternationalrepresentative, twelfSriLankanstaff
fromthe MAU, the Department of Archaeology and the Museums Department
completed a training program which involved a comprehensive assessment
process. UNESCO willin some way acknowledge the training gained by each of
theparticipantsanditisplannedthatthePGIAR, throughanaffiliated University
will providetheaccreditationforthissubject, possiblyas partofaPost Graduate
course.FuturefieldschoolsattheGalleRegionalTrainingCentreareplannedand
funding has been sourced but the outbreak orincrease in fighting in SriLanka
may delay their implementation for some time.

Conclusion

The Sri Lankan MAU is on the threshold of achieving its recognition under the
UNESCO Convention on the Protection of Underwater Cultural Heritage 2001
as being the ‘competent authority’ through formal academic accreditation of
its staff. It is also on the threshold of an exciting stage in collaboration with

UNESCO and anumber of foreign specialists as the Regional Training Centre for
theAsia/Pacificregion.lthasthepotentialfortheMAUtodevelopmanyinterest-
ingprojectsinandaround SriLankaandforthe MAU stafftodevelopandextend
theirprofessionalexpertisebyassistingcolleaguesandthosethattheytrainfrom

various countries in the region.

Figure 5.5 (a-e) The MAU lab destroyed by the tsunami 2004
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6 The Post-Tsunami rebuilding of’
the Maritime Archaeological Unit

Impactofthe 2004 tsunami:

TheTsunami of 26 December 2004 devastated the Galle seaside area, including the MAU
facilitiesthatfrontedtheharbouritself. TheimpactoftheTsunamionthefacilities,artefacts
inthecollection,equipmentandtreatmentchemicalswasextreme.Additionaltothephysical
impact of the Tsunami was the effect that such a dramatic event had on the morale and
psyche of MAU team members.The only consolation from this tragic event was that there
was no loss of life among members of the MAU team.

Thebuildingwasextensivelydamagedwithconcretewallsandwindowsbrokenandparti-
tionsdestroyed.Thesurroundinggroundswereseverelyerodedandmuchdebriswasdepos-
ited in the vicinity of the building. Of the two sea containers adjacent to the site, the one
containingthechemicalstorageareawasseverelydamagedbutremainedonsite,whilethe
otherwaswashedouttosea,endingupacoupleofkilometresawayfromtheMAUbuilding.
Fittings,equipment, treatmentcontainersandcupboardswerealllostfromthebuilding.The
externaltreatmenttanksthatcontainedtheAvondstercannonandanchorremainedonsite
but the treatment solution was replaced by seawater.

Much of the collection was lost to the Tsunami, either being washed out to sea, smashed
intounrecognizablepiecesordepositedundermudandsedimentontheshore.Someofthe
collectionwasrecoveredasaresultofbeingretainedindamagedmetalcupboardsorbeing
found close to the MAU building. Other parts of the collection were found too late, with
someartefacts,woodenartefactsinparticular,havingsufferedirreparabledamagedueto
uncontrolleddryingthatoccurredpriortotheirrepatriationtotheMAUlaboratories.These
shrunken,warpedobjectswereretainedanddocumentedaspartofthepost-Tsunamiopera-
tion.Inall,approximately70%ofthecollectionwaslost(see AvondsterArtefactCatalogue).

The effects of the Tsunami on MAU staff and the consultant team were less tangible but
equally devastating.To see years of work washed away and to have toface the prospect of
starting anew with a somewhat uncertain future was particularly daunting for many.

Figure 6.1 View from the shore the Avondster site marked with white floats.

Figure 6.2 The ‘old’ MAU lab destroyed by the tsunami.



Rebuilding the MAU

The international community, and the Netherlands Government in particular,
respondedimmediatelywithbothcompassionandfinancialsupport.Thisallowed
assessmentstobemadeofthesituation,equipmenttobepurchasedandbuilding
workstobeundertaken,allofwhichprovidedvaluablesupporttotheMAUteam.

A small team of consultants visited Galle a few months after the Tsunami and
assisted in relocating the MAU facilities to a building inside the safety of the
Galle Fort. The entire recovered collection was assessed, documented and a
post-tsunamidatabaseestablished thatallowedthefullextentofthecollection
loss to be determined. Recovered artefacts were placed in stable, appropriate
storagesolutionstominimizefurtherdeteriorationand proposalsweredrawnup
toguidetreatmentsforthoseartefacts requiring continuing conservation.The
Avondstercannonandanchorweremovedto newfacilitiesadjacenttothenew
MAU premisesinthefortandtreatmentreinstated.Setting up of this treatment
facility was animportant step, symbolizing a new start for the MAU. Plans were
alsodrawn up to guide the full redevelopment of the MAU facilities and opera-
tionsandrecoveredchemicalsassessed,documentedandplacedintoappropriate
storage premises.

Damage Assessment of the Avondster site

Thefirstassessmentofthe Avondsterwascarriedouton 14" March 2005 by Geoff
Kimpton,RobertParthesius,RasikaMuthucumarana, Bill JefferyandK.D. Palitha
Weerasinghe. Geoff Kimpton, formerly from the Western Australian Maritime
Museum his an experienced commercial diver, on the first dive he used a float
attachedtohimsotheboat crew/safety diver could keep track of his progress. A
numberofstorieshadbeentold of GalleHarbourcontainingnumerousvehicles,
withpossiblysomeofthe500peoplestillmissingwitinthem.Netsandboatshad
alsobeenwashedintothe bayanditwasthoughtthatsome ofthis materialand
humanremainsmaybeencounteredontheshipwreck.Entanglementinnetswas
alsoconsideredapossibleproblem.ThePolicehadbeenconsultedregardingthe
correct procedures to follow in the event of discovering human remains.

The Avondster site is about 80 metres from the beach, at a depth of 4-5 metres.
Many of the adjacent buildings onland had been totally or partially destroyed,
and it was envisaged the shipwreck site would be similary impacted.

The first surprise was that the five mooring buoys placed around the site in
November 2004 were still in position.

Figure 6.3 Preparing the first dive on the Avondster site after the Tsunami
Figure 6.4 Boat on it's way to the Avondster site after the Tsunami

Figures 6.5 The first dive on the Avondster site after the Tsunami

Figures 6.6 The first dive on the Avondster site after the Tsunami

Figure 6.7 Measurements at the first dive on the Avondster site after the Tsunami



Underwater,thereweresimilarsurprises.Thesurveypoleswereinplace,stillwith
the guide ropes between them and the stern trench that was being excavated
inNovember/December2004wasstilldelineatedwiththehorizontalgridpoles,
including the measuring tape that had been fixed to them.

Themajorityoftheshipwreckwascoveredwithmarinesediments(amixtureofa
finesiltandcoarsersediments),butasmallsectionofthebowtimbers,thegalley
bricks, a cannon and the section of the stern post that had the highest relief off
theseabed(1-2metres)lookeduntouched.Anumberofpeoplewhoexperienced
theTsunamiinGallereportedthattheyhadseenanexposedshipwreckpossibly
the Avondsterandanothernearbyshipwrecksitewhenthetidewentoutbefore
the Tsunami hit. Others reported a large whirlpool as part of its impact.

Some smallsections of fibreglass (possibly from fishing boats) werefound near
thesternpostandwithinthesterntrenchbutverylittleotherdebriswasencoun-
tered. The limiting factor in this inspection was that the effective visibility was
about 30 cm on the seabed and 50 cm at the top of the stern post.

Afurtherinspectionwascarried outonthe 18" Marchwhenunderwatervisibility
hadimprovedtoabout80cm.Someofthecloth/meshthathadbeenlaidovermany
partsofthetimberstructurewasfoundto beexposedinadditiontosometimber.

Conclusions

A possible scenario for the current state of the Avondster shipwreck site is that
itwasexposed by theTsunamileadingtosomedamage,includingsomemove-
mentofartefactsthencoveredbackwithmarinesediment.Anotherpossibilityis
thatthessite suffered nodamage, asis suggested by the visible remainsand the
positionofsurveyposts,ropes,tapesandtags.InNovember2004 the majority of
thesitewascoveredwithsedimentincludingthesternsectionwhichwasabout
1 metre more than in to November 2003. Some of this sediment was removed
during excavation of the stern trench and at the time of the Tsunami it was rela-
tivelyclean.In2006thelevelsarethesameasthoseinNovember2004, pre-exca-
vation. Itis a possibility that the ship’s structure and artefacts uncoveredin the
stern trench have been impacted by the Tsunami.

Figure 6.8 The new MAU premises in Galle Fort

Figure 6.9 The new MAU premises in Galle Fort

Figure 6.10 The new MAU cleaned and painted

Figure 6.11 First meeting just before the official opening of the new MAU |
Figure 6.12 The official opening of the new MAU premises
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Figure 7.1'View at Galle’, around 1710, C. Steijger, Rijksmuseum Amsterdam
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7 Galle, an important centre in the

VOC shipping network

By Wessel Pil, Menno Leenstra & Robert Parthesius

Introduction

The choiceof Galleastheinitial focus formaritimearchaeologyin SriLankawas withgood
reason.TheportcityofGalle,inthesouth-westoftheisland,hadasplendid naturalharbour
in the days of sail. The port was in use in pre-Christian times, but gained in importance
after the 12th century. By the 14th century it was arguably the most important port in
the country, retaining this pre-eminence until 1873 whenanartificial harbourwas builtat
Colombo.ThegreatChineseadmiralZhengHecommemoratedhisvisitbyleavingatrilingual
inscriptionin 1411;thethreelanguageswere Chinese, Tamil,and Persian(incisedin Arabic
script),implyingacosmopolitantradingcommunity.ThePortuguesearrivedin1505andlater
built a small fort. It was only after Galle was captured by the Dutch in 1640 however, that
thecityrosetoitsgreatestprosperity (forlocaltradersaswellasfromthe Dutchviewpoint).
TheDutchrebuiltthetownandstrengthenedthefortifications.TheEnglishtookoverin1796
butmadefewchangestotheinfrastructure,sinceBritishcommercialandimperialinterests
led to Colombo steadily gaining inimportance at Galle’s expense. Hence it is the remain-
ing Dutch architecture of the 17thand 18th centuries which adds to the unique character
and charmofthecity. AmongVOC'’s Asian ports, Galle was second onlyinimportanceasa
trading centre to Batavia (now Jakarta).

Dutch trade and logistical centre

Fleets of ships came to Galle each year for trade, supplies, and repairs. Although theinner
harbourwas considered safe during most of theyear, theentrance tothe harbourwasnot.
Reefsandsubmergedrockypinnacleswereadanger.Toenterthebaysafely,skippersneeded
theservicesofalocal pilot.Gallealsohadasmallshipyardand skilled craftsmenwho could
carryoutnecessary shiprepairs.Importanttradeitemsincluded textiles, pepperandyarn
fromSouthlIndia,cinnamon,cardamom, pearls,gemsandelephantsfromSriLanka.Someof
thelocalproductswereexportedonlytodestinationsashortdistanceaway (e.g.elephants
from Sri Lanka to India), while others travelled further afield. Textiles were important in
tradetootherpartsofAsia, whilemostofthecinnamonwasexportedtoEurope(Fig.5).The
VOCwasactiveinhandlingallofthesegoods,usinganappropriatevariety of ship typesfor
eachpurpose.ThesearerepresentedinthewrecksfoundinGalleHarbour.Thewreckofthe
Avondster (1659) therefore reflects part of the organisation of trade and shipping in this
important period of European expansion in Asia.

Figure 7.2 Entrance of Bay of Galle, 2004



When the Dutch first went to Asia, all of their ships initially made the long and dangerous
voyagefromEuropeandback, butthiswassoonreplacedbya’hub-and-spoke’system.The
DutchcapturedJakarta(Java)in1619,renameditBataviaand madeitthehuboftheirAsian
trade.SmallshipsweredispatchedtotradingportsalloverAsiaandthecargotheybrought
tothecentral storehouse was conveyed to Europe by large‘return-ships’(retourschepen),
specifically designed for the lengthy voyage and usually of 500 to 1100 tons. During the
VOC'sfirst50years,itdevelopeddifferentshiptypesdependingonthetypeofcargo,thedis-
tancetobetravelled, the portsinvolved andthe sea conditions expected. A class of‘jachts’
wasdesignedfor Asia (Parthesius, 1993).Two of the ships specially builtforthe Asiantrade
werewreckedin Galle:the Herculesin 1661 as it departed with a cargo for Bataviaand the
Dolfijn two years later on arrival from Surat. The Avondster, in contrast, was a modified
EnglishshipandhadmadeseveraltripsbetweenEuropeandAsiabeforebeing'retired‘tothe
Asianroutes. Two return-ships, the Barbesteijn (1735) and the Geinwens (1775), were also
wrecked in the bay of Galle (Parthesius 1997).

Smallershipswererequiredtotransportgoodsfrom productionfieldstothetradinghubs
including those using the Dutch-built network of canalsin SriLanka.The range of vessels
includedlocaldhoniandsloops.Theuseofthedhonisaspilotvesselscanbeseeninan 18®
centuryprintofGalleBay (Fig.6).This printalsoshowstheuseof Dutch shiptypesthatmust
havebeenbuiltlocallyorshippedtoAsiabecauseoftheirsmallsize(VOC,1169folio123and
159). Itis known that in the 1660s, boats were built in Galle, ranging in size from 36 to 68
tons. (SLNA 1/5973 folio 24 and 288, NA VOC 887).

One oftheaims of the Avondster-project was also the study of the role of Galle in the total
shippingand trade network of theVOC. As part of the programme’Dutch ShipsinTropical
Waters'at the University of Amsterdam, Parthesius organised study groups with master
studentstoinvestigatealsotheearlydevelopmentofGalleaslogisticalcentreinmoredetail.
The following section is the result of these study groups. Wessel Pil who also joined the
Avondster team in 2004 wrote his master’s thesis on this subject (Pil 2006)

Figure 7.3 View at modern Galle, 1999




1he early development of Galle
as a Dutch port city 1640-1670

22 May 1661 four ships lay in the bay of Galle ready to set sail for Batavia. The ships, the
Elburg,Tholen,AngelierandHercules,had beenwaitingforsomedaysforanoffshorewind
to helpthem on theirway. Early on the morning of 22 May conditions seemed to beright.
Thecity'smostseniorCompanyofficial,commanderlsbrand Godsken,hadtogivethesignal
fortheshipstodepart. Atthetimetwo other Company officialswho heldahigherposition
thanGodsken, namelyRijckloffvan Goensand AdriaenvanderMeijden,wereinthecity. At
sixo'clockinthemorningGodskenwentroundthecitytoinformthembothoftheimminent
departureoftheships.SuperintendentVanGoensapprovedthedecisionandGodskenthen
wenton his way to the house of Van der Meijden, the governor of Ceylon (present-day Sri
Lanka).HewasstillinbedandGodskencouldnotspeaktohim.ToavoidlosingtimeGodsken
decided, in consultation with admiral Roothaes, to let the ships set sail. On arrival at the
beachitwasmadecleartotheshipsthattheycouldraisetheanchorsandthatapilotwould
be sent to escort them safely out of the dangerous bay of Galle.

The flute Elburg and the yacht Tholen were the first to be escorted out of the bay. Pilot
BastiaenAndrieszguidedthetwoshipsbetweentherockmassesandreachedtheopensea
without a problem.The yachts Angelier and Hercules were then prepared for departure.
Completelyunexpectedly,astrongwindblewupduringthesepreparations.Atthatmoment
the Angelier was still at anchor and this saved the ship from disaster. The Hercules fared
differently.Accordingtoaneyewitnessonthe Angelier,theropefromthefirstanchorbroke.
Theropesonthetworeserveanchorshadevidentlynotbeensecuredproperly,sotherewas
nothing to hold the Hercules. She smashed onto the rocks. The entire cargo destined for

Bataviawaslost.Thisincluded 1700 packetsofcinnamonandsacksofrice (NA,VOC1239,f.
1137-1139; NA,VOC 1232, f. 167-170; NA,VOC 1243, f.1179-1181).




ThelossoftheHerculeswasahugeblowfortheVerenigde Oost-Indische Compagnie (VOC-
DutchEastindiaCompany).Aninvestigationwasinstigatedtoascertaintheexactcauseofthe
disaster.Allthemainactorsblamedthedisasteronsomeoneelse.TheskipperoftheHercules
was ultimately held responsible for the damage and had to pay the costs. The loss of the
Herculeswas not the only shipping disaster theVOChad had to deal withinashort timein
Galle.In 1659the Avondsterhad perished andfouryears later the Dolfijn suffered the same
fate.The Avondsterwasanchoredinthebaywhen,outoftheblue, theropefromtheanchor
broke.The skipperand crew noticed thistoolateand the Avondsterdrifted ontoarockand
brokeintwo.TheDolfijnwaslostin 1663forotherreasons.Herlongvoyagebeforereaching
Gallehadbeenfraughtwithtechnicalproblems.Theshipwasleakingandthecrewwerecon-
stantlystrugglingtokeeptheDolfijnafloat. WhenshewasnearingGalletheseeffortsproved
to be inadequate and the ship sank, taking a large cargo of gold with her to the seabed.

If the loss of a ship was a serious drain on the resources of the VOC as a whole, the impact
in Gallewould, atthe veryleast,have beenjustasgreat.Inaperiod of twenty years the city
hadgrownintothemostimportantlogisticalcrossroadsoftheVOCafterBatavia,wherethe
Company’s head officein Asia was located. From there the VOC administered the regions
in the East. In Batavia's shadow, Galle was to develop into an important trading post and
location for the Company. Every year many ships called at the city. Thus Galle mainly had
shipping to thank for its existence. The loss of a ship in the bay of Galle would, therefore,
havemadeaverydeepimpressiononthecityanditsinhabitants.Thisarticlewilldiscussthe
contextinwhichtheseshippingdisastersoccurred.ltwillendeavourtoanswerthequestion
of what Galle looked like in the period 1640 - 1670, paying attention to the city itself and
the social developments.
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Figure 7.4 VOC coats of arms at the Dutch Warehouse in Galle



A short history: the context

SincethefoundingoftheVOCin 1602the Dutch hadtried tomakecontactwithCeylon.This
wouldbeadvantageoustotheCompanyintwoways.FirstandforemostCeylonwasofgreat
commercialinterest:itwas theonly placein the world where cinnamon grew.This product
fetched a lot of money on the European market. Ceylon was also of strategicimportance.
Theisland would be an ideal base for the VOC to extend its power in this part of Asia. The
Companyalsowantedtobuildupatradingnetworkinthisregion.IntheirstruggleforCeylon
theyclashedwiththePortuguese,themostimportantEuropean powerinthisregionsince
thesixteenth century. Attheend of the 1630s/ early 1640s, theVOCsucceededintakinga
number of harbour portsin Ceylon. One of these was Galle, which cameinto Dutch hands
in March 1640.Several places were takenin a shorttime on the westand east coasts of the
island. Afterashortperiod of calm (owing toatruceagreedin Europe with the Portuguese)
the Dutch began an offensive in the mid 1650s. One after the other they seized Colombo,
MannarandJaffnapatnam (Jaffnatoday),therebyexpellingthePortuguesefromtheisland
forgoodin 1658.BesidestheKingof Candy,whoseauthoritywasmainlyintheinlandareas,
theVOCwastheonlyremainingterritorialpoweronCeylon (Arasaratnam 1976, pp. 14-23).

In the early years after the VOC established itself on Ceylon, Galle was the administrative
andtradingcentre.TheVOCfollowed theexample of the highestauthorityin Asiainhowit
administereditsterritories.ThisauthoritywaslocatedinBataviaandcomprisedtheCouncil
of India, under the direction of the Governor General. The Council of India was responsi-
bleforthe general administration of the VOCin the East. Regional governments were set
up, which took over some of the tasks of Batavia, so that the Company could be optimally
managed.Ceylonwasonesuchgovernment.Thegovernor,assistedbytheCouncilofCeylon,
was the head of the island. Until 1658 this administration was located in Galle. In these
early years the city was thus the centre of the island in every way for the Dutch. In 1658
thegovernorandtheCouncilofCeylonmovedtoColombo,whichhadbeentakenfromthe
Portuguesetwoyearsearlier. Ataboutthesametimetheisland wasdividedinto threedis-
tricts.Thesewerethedivisionsof Galle,ColomboandJaffnapatnam.Gallewaschosentobe
thecentreofthedivisionunderthedirectionofacommander.Galle'sfirstcommanderwas
IsbrandGodsken,mentionedearlier.ThecommanderwasassistedbyaCouncil-thePolitical
Council of Galle. They were responsible for governing the city and the surrounding area.

IntheareaaroundGalletheCompanymaintainedtheexistingadministrativestructuresas
faraspossible.Thiswas the same policy that the Portuguese had followed. It was undesir-
ableandimpossibletoappointCompanyemployeeseverywhere.ltwouldincreasepersonnel
costsfurtherand, moreover, thestaffwasnotavailable.Solocalchiefsoftenkepttheirposi-
tions.TheGalledivisionwasdividedintotwodistricts:thedissavanyofMataraandtheGalle
Corle.ACompany official with thetitle of captainwasin charge of the Galle Corle.The head
ofthedissavany of Matarawasthedissava.He camefromthelocal populationand wasthe
contactpersonwiththeCompany.Thesetwodistrictswerefurtherdividedintosmallerareas
knownascorales.Peoplefromthelocal populationwereinchargeoftheseandeachvillage
also haditsown chief.The Company thus administered the area around Galle from above
withoutinterferingtoo muchinthevariouslevels of administration.The local population
wasemployedinagriculture(inparticularthecultivationofrice)and harvestingcinnamon
(Hovy 1991, pp. LXXXVII-XCIII; Arasaratnam 1996, pp. 1-7).

ThusoutsidethecitiesandtownstheCompanydidnotreallyinterferewithexistingstructures.
In Galle itself, however, a Dutch colonial city was built. Here the VOC wanted to keep a tight
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rein on matters and develop the city as a centre of trade and shipping. It was not surprising
that the Dutch chose Galle as the logistical centre. Merchants from all over Asia had been
visiting the city for centuries. In the Dutch period Moorish (Muslim) and so-called ‘Gentijfs’
merchantsfoundtheirwaytoGalle (the latterwere Hindustanis).Both camefromtheIndian
coast.Gallelay atthe southerntip of Ceylon and was a crossroads in the routes between the
west and the east of Asia. The bay of the city afforded protection to the ships against the
variouswinds,therebyguaranteeingasafeplacetoanchor.Thebaywas,however,fullofrocks
andcliffswhichmeantthatskippersneededassistanceonarrivaltopilottheirshipsafelyinto
the bay.The natural setting of the city also offered the VOC the chance to build a permanent
settlement.Three-quartersofGallefacedtheseabutwasinaccessibleowingtotherocks.Only
thenorthsideofthecityfacedland.Thereahighdefencewall provided protectionfromland
attacks.Gallewas, therefore, welldefendedand henceanideal placeforabranch oftheVOC.

During the first 30 years of the Dutch period Galle developed vigorously. It became a
fortress town with many Dutch characteristics. Unlike Batavia, for example, where the
VOCbuiltacompletely new city ontheremainsoftheold, the contoursof thecity already
existedin GallewhentheDutcharrived. Animportantfactorwasthatthecitywasbuilton
arock.Thisalsogavethecityitsname:GallecomesfromtheSinhaleseword'Gala’'meaning
rock.DuringthePortugueseperiodthecityhadacquiredaparticularform.TheDutchwere
toadapt,extendandrefinethese contours.ltisagoodideatokeepthisinmindascertain
decisionsweremade because of the demands of thesituationatthetime. Letusfirstlook
at the defence of the city.

1he defence of the city

InthePortugueseperiodGallewasalreadyprotectedbyextensivedefences.Withthehelpoftwo
Portuguesecontemporaries,mapsandothercartographicmaterialwehavemanagedtobuild
upareasonable picture of the defences.When the Company besieged the cityin March 1640
theyapproachedfromtheland.Theyencounteredawallwhichranfromthebaytothesideon
thesea.WecandeducefromthewritingsofFernaddeQueyrozthattherewasawatchtowerat
bothendsofthewall.Betweenthewatchtowerswerethreebastions.Fromthewatchtoweron
the side of the bay, a wall built of stone and clay ran in the direction of the first bastion, which
was called Sant-lago. According to Queyroz this bastion was not that big and its walls were
weak. Afterthe Sant-lago, the wallwas thicker before reachingthe Conceycaobastion, which
wasthemiddlepointofthedefences.TheConceycaobastionwasbiggerthantheSant-lago,but
hadaweak'camiza;anadditional defencewallthathadtocopewiththeinitialattackinafight.
ThentherewasanotherstretchofdefencewallasfarastheSantoAntoniobastion.Workonthe
SantoAntoniohadonlyrecentlybeencompletedandhence,accordingtoQueyroz,thisbastion
was in very good order. From Sant-lago a small wall ran round the bay to the fourth bastion.
Situatedonarock, thisbastionwascalledSantaCruz,butitdid not playabigroleinthedefence
ofthecityasithadnocannon.Therewerecannonontheotherbastions(Queyroz1930,pp.828,
839).ThewritingsofthePortuguesecaptainJodoRibeirowhoresidedonCeylonatthetimeof
the fighting over Galle also give this picture of the defences (1947, p. 35).

lllustrative material, including a map of Galle dating from 1627 (Figure 7.5), provides more
information.ConstantinedeSa,whorepresentedthePortugueseauthoritiesonCeylonfrom
1618-1620and1623-1630,commissionedthismap.ltshowsthethreebastionsonthenorth
side of the city and afort, marked on the map as‘sitio de fortalesa; which protected the bay
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Figure7.5BeschryvingendeCaartenvandenEylandeCeylonmetafzonderlijkeplansvanCeylon, 1606.,Manuscript, Groot0.32-0.405
El... 6 - 10 N.Br., Anonymous; Nationaal Archief -inventarisnr. vel0928(17). Map of Galle as published in: Constantine de Sa's maps
and plans of Ceylon (1624-1628).E. Reimers ed. (Colombo 1929). The drawing dates from 1627 and is in the National Archives of the
Netherlands (Sheet928).Thisisacopyofthedrawing.The measurements of Galleare clearlyincorrect. The bay and the land opposite
are also notdrawn to scale. The fort, marked on the map as’sitio da fortelesa) was on the left in the city. Although four streets can be
seen, itis not possible to work out the street pattern.The three bulwarks are on the north side of the city. The bay and the seaaround

Galle are full of rocks..

from hostile ships. Itis highly probable that this refers to the Santa Cruz bastion. Another
map, by PedroBarretodeResende,alsoshowsthisbastionaswellasthedefencewallonthe
northside (Figure 7.6).Thismap was madein 1635 and depicts the buildingsinside the city
walls. Itis the only map of Galle from the Portuguese period showing so much detail and is
henceofgreatvalue. Moreinformationabouthowthe buildingsinthecity are depicted on
this map is given below.

Duringthefightingover Gallein 1640the Portuguese defence wallscame underfire. After
the VOC had taken the city, the walls had clearly suffered some damage. This had to be
repaired in the following years.The local population were asked to help with this work. In
1641 workonstrengtheningthebastionswith earthand extendingthe defence wallswas
carried out on a daily basis (Colenbrander 1900a, pp. 241, 336). This operation was not
entirelywithoutproblems.InSeptember1642constantraincaused’'someofthewallsofthe
fortof Galle'to collapse.Therainalsodamagedanumberofbuildingsinthecity. Adelivery
of chalk, which was not available in the city, was requested to repair this damage.

Furthermore, the garrison was in need of an ammunition store and the city governors
requestedpermissiontostartbuildingone(Colenbrander1900b,p.258;NA,VOC1144,£.50).
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Figure7.6MapofGallebyPedroBarretodeResende, probablymadein 1635andpublishedin 1646.Themaphasbeenreasonablydrawn
toscale.Thecityiselongatedand curvesaroundthebay. Anumberof pointsareshowninthebay, probably rockmassesthathave been
marked for skippers.The city is protected on the north side by a defence wall, which has three fortified points, probably bastions. Two
entrances in the wall can be seen. On the southeast side of the city is the ‘fortaleza’ It is feasible that this is the Santa Cruz bastion.
Thestreetpatternandbuildingsareclearlydepicted. Themap givestheimpressionthatthe city wascompletelyfull of buildings. Three
churchesare named:the’St.Domingo, the’St.Pedro’and the’St.Francisco''Misericordia’is written below the‘fortaleza) the poorhouse.

Abovethatistheworkplace, described as‘feitoria’ From: Cortesao andTeixeira da Mota, Portugaliae monumenta cartographica, 589G

After these difficult early years the city gradually took shape. Dutch names replaced the
Portuguese namesforthebastions.TheSantaCruzbecamethe SwarteFort(BlackFort),the
Sant-lagotheHooftwacht(MainGuard),the ConceycaotheMiddelpunt(MiddlePoint)and
the Santo Antonio the Zeepunt (Sea Point). These four bastions formed the heart of Galle’s
defenceworks. Two otherworksimprovedthedefence ofthebayfurther:theWaterpasand
the Ackersloot. TheWaterpas wasfurtheronfromthe Swarte Fortand therefore stuckouta
little. According to the German Johan Jacob Saar it was builtin 1653 (1930, p. 66). Saar was
stationedonCeylonandotherplacesfortheVOCinthe 1640sand 1650s.Hedescribed what
Galle looked like in this period in his accounts of his travels. The Ackersloot bastion lay to
the south ofthe Swarte Fort.This bastion was named afterthe birthplace of Willem Jacobsz
Coster,whohadledtheconquestofGallein 1640(Brohier1978,pp.45-46).Meanwhilethere
were now two ammunition cellars in the city and ideas were afoot to build a smithy and an
arsenal (NAVOC 1185, f. 375).

Attheendofthe 1650sitbecameclearthattheVOChadsecuredapermanentplaceforitself
onCeylonandtheCompanycarefullyconsideredhowGalleshouldbedefendedinthefuture.
Inthisconnectionaninterestingschemedatingfrom1659deservescarefulconsideration.|t
depictstheexistingdefenceworksandexplainstheplantofortifythecityfurther(figure7.6).
VanGoensandVanderMeijdensignedthemapon10May 1659inColombo.Theyrequested



theGovernor-GeneralandtheCouncilofIndiatoimplementtheplan.ThesurveyorAdriaen
delLeeuwhaddrawntheplan, which wastitled’Project tofortify the City of Galle’ De Leeuw
was the surveyor of Ceylon at that time.In addition to Galle he designed a defence plan for
Colombo (Zandvliet 1998, pp. 144-146).

Several places can be recognized on the map.These are the Waterpas, the Swarte Fort, the
Ackersloot, theHooftwacht,theMiddelpuntandtheZeepuntdefenceworks. Thesoutheastof
the cityis marked as Visschers Hoeck (literally Fishermans’corner). On the south side of the
citywastheFlagPole.ThiswaserectedasalandmarksothatskipperscouldrecognizeGalle.
A mast with the Dutch flag would attract attention. A new bastion, the so-called‘Nieuwe
Werck'(NewWork)wasbuiltonthewestside.Themain provisionof DeLeeuw’splanwasthe
constructionofyetanothernewbastion,the’NieuwePunt'(NewPoint),tobelocatedbetween
the Swarte Fort and the Hooftwacht. This was the highest part of the city, so the bastion
wouldbealook-out pointoverGalle.Inaddition defence wallshad to be built betweenthis
bastionandtheSwarteFortandtheHooftwacht.Lastly,adeepcanalwastobebuilttofortify
the north side of the city.

DelLeeuw’splanswereneverrealized.Thereasonsareunclear.PerhapstheGovernor-General
andthe Council ofIndiathoughtthatthe cost of the projectwastoo high orsaw more scope
inotherbuilding plans.Nevertheless, the construction of the defence works did begin after
1659,inparticularthethreebastionsonthenorthsideofGalle.TheCouncilofBataviawasnot
altogetherhappywiththecourseofevents,asalettertothe Councilof Ceylonindicates:'but
whetherdoublingthethicknessofthewallsandenlargingthecanalof Galleisnecessary,we
have ourdoubts.Inouropinion, we should wait until the otherwork canbe completedfirst.
Toomuchshouldn'tbetackledatthe sametime,asthatwould causetoo many problemsfor
thecooliesandthevillages'(NA,VOC883,f.644).ThusBataviaquestionedtheextensionsthat
werebeingdoneandwhetheritwasagoodideatousethelocal populationforthiswork.The
coolieswouldthennotbeabletoworkontheland,whichcouldhaveadetrimental effecton
thequality ofthe harvest.Forthese reasons workwastemporarily halted attheend of 1660.
Twoyearslater,however,constructionwasprogressingasplanned.CommanderRoothaes,who
succeeded Godsken, was of the opinion that thefortification of Galle would even be totally
completed within seven or eight months (NA, VOC 1249, f. 1461).

Roothaes’predictionprovedtobesomewhatoptimistic.Constructionwasstillinprogressin
1663.Thequalityofthebastions,however,hadbeentested.TheGallejournaltellsusthattrial
shots were fired at the Middelpunt from the Zeepunt to see what the effects of the cannon
ballswouldbeonthewall.Theconclusionwasthatthecannonballs’returned withthesame
speedandflewovertheheadsoftheonlookers.Littledamage could befoundonthewalls of
thebastionswiththeexceptionofoneortwograzes?(SLNA, 1/2712,.203).Fromthissome-
whatdramaticaccountitisclearthatthewallsofthebastionhadstooduptothecannonfire

1. ‘MaerofhetverdubbelenvanthemuijrenendeverwijdenvanthegragtvandenStadtGale,
soonodigchwercksalweesenl...]wetenwijniet,maersoudeneenoordelendatdaermet,nog
weleenigentijtsalconnenwordengewagttotdatanderenodigenwerckengeabsolveertsullen
wesenomnietalteveelseffensoverhooptehaelen,endethecoulijsandthedorpen, niette
veel te beswaeren!

2. ‘bijnametgelijkesnelheijtterug[kwamen]enveeleoverthooftderomstanders[viogen]
sonderdataend’steenenanderskondevernomenwerdenalseenstarmetkleyneaffgebrey-
selde schilfers’
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excellently. WhenVanGoens,whohadbythenhadsucceededVanderMeijdenasgovernor,
andDeleeuwcametoinspecttheworkinSeptember1663,thebuildingworkontheZeepunt
andMiddelpuntwascompleted.ltwasonlyontheHooftwachtthatsomeworkstillneededto
bedone(SLNA, 1/2712,f.342,346).In 1667 the fortification was at last completely finished.
Withmuchcelebrationthe bastionswentintousein Augustthatyear.Thenewnamesofthe
three bastions on the land side were revealed during these festivities. The Middelpunt was
named'theSun,thebastiononthebaytheMoon,andtheoneontheseasidetheStar(SLNA,
1/5973, f. 236). This quotation has resulted in the names of the Sun and the Moon being
swappedinhistorical sources.Manywritingsfollowthisorder,whichisincorrect(Wagenaar
1994, p.68).The correct names of the bastions are from east to west: the Maen (Moon), the
Son (Sun) and the Ster (Star).

With the completion of the work on the defences of the city, Galle was for the time being
anunassailablestronghold.ThefortificationfollowedtheEuropeanmodel,givingGallethe
appearance of afortified city in the Republic. The only difference was that the city was sur-
rounded by seaforthegreater part. GovernorVan Goenswas exceedingly pleased with the
result. Heeventhought'thatrepairswould notbe necessaryinthe coming centuries. Aswe
assumethatwewillneverleave Ceylon (beingoneofthe Company’smostvaluable posses-
sions), wehaveexecutedthisplan™(NA,VOC1268,f.1065).AccordingtoVanGoenstheplan
was thus evidence that the Dutch intended to stay on Ceylon forever.

3 ‘de Son, the punt aande bhaij the maen, the punt aan the zeecant the Ster’

4 ‘datineenigeeeuwenomgeenreparatiebehoeftgedaghttewerden,wantthewijlwijvaststellen
datwijCeijlon(alseenwaerdighandapperentalsdenwaerdighstejuweelvantheCompagnies
Kroon) noijt moet dencken te Vlaaten [verlaten] soo bouwen wij ook ja soodanige concept’

Figure7.7 Projecttostrengthenthefortifications of Galle, signed byVan GoensandVanderMeijdenon 10May 1659.Themapwasmade

by the surveyor Adriaen de Leeuw and is now in the National Archives of the Netherlands (Sheet 1053).
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De Hooftwacht (The Main Guard)

Het Houten Wambas (The Wooden Wambas)
Het waterpoortje (The water gate)

Het strandpoortje (The strand gate)

Het Waterpas (The Waterpas)

Het Swarte Fort (The Black Fort)

Ackersloot

De Vischers Hoeck (The Fishermen'’s Corner)
De Vlagge Spil (The Flag Pole)

Het Nieuwe Werck (The New Work)

Het Crabbe gat (The Crab place)

De Zeepunct (The Sea Point)

De Middelpunct (The Middle Point)

De poort staende onder de Hooftwacht
(The entrance near the Main Guard)

EenNieuwePunctcomendeopdehooghtedaernu
‘tgeregtstaet;omtecommanderenoverhethoogh-
ste van de Stadt: ende Puncten, waer binnen vers
wateris,enaldePackhuijsen beslotenzijn.(ANew
Pointthatwillbelocated wherethe courtofjustice
is at the moment. This place is suitable because it
isthe highest pointin the city. Thereis fresh water

availableandallthewarehousesarelocatedhere.)
DeGordijntuschendeHooftwacht;endeNieuwe

Punct.(ThewallbetweentheMainGuardandthe
New Point.)
DeGordijntuschenAckersloot;endeNieuwePunct.
(ThewallbetweentheAckerslootandtheNewPoint.)
De Nieuwe geprojecteerde gracht.

(The proposed new defence canal.)
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In the city

Itis now known what Galle’s defences looked like in the early years of the VOC period. In
additiontobeingafortifiedtown,aboveall Gallewaslogisticallyanimportant crossroads.
Everyyear many ships entered the harbourtoload and unload their cargo. Between 1640
and 1660 twenty VOC ships on average moored in the harbour each year. The majority of
these were yachts of all different sizes. The others were flutes, frigates, galiots, returning
shipsandwarships.GallewasacentralplaceinthelogisticalnetworkoftheVOC.Inaddition
toVOC ships ten Asian merchant ships visited the harbour on average every year, mainly
fromthelndiancoast.Lastlythereweresmallseagoingvessels-fishingboatsandtransport
ships used for transport along the coast. All this shipping provided a lot of employment.
ConsequentlymanyCompanyemployeessettledinthecitywheretheylivedand worked.
Buildingquicklygotunderwayandaswellashousing,certainsocialserviceswereprovided.
Within thirty years Galle was a small city with a dynamic society.

What did the Dutch find when they conquered the city in 1640? A number of Portuguese
sources tell us that there were some churches, a workplace, a hospital and a poor housein
Galle (Queyroz 1930;Ribeiro 1947).Inthe northwest corner of the city, forexample, was the
churchofSt.Francisco.Resende’smap (figure7.2) givesusabetterpicture ofthebuildingsin
thecity.Anumberofthebuildingsjustmentionedaremarked onthismap.ltisalsointerest-
ing that the first attempts at a street pattern are apparent. The houses are depicted on the
mapinanorderlyfashion.Atthattime 262 Portuguese familieslived outsidethegarrisonin
Galle.There were also six hundred craftsmen active in the city (Ribiero 1947, p. 35). Itis not
evidentfromthesesourceshowmanyslavestherewereandhowmanySinhalesewereliving
inthecity.WedoknowthattheyoutnumberedthePortuguese.Theproblem,however,isthat
thesourcesfocusonthePortugueseandtelluslittleaboutthelocalpopulationandtheslaves.

More is known about the buildings and the inhabitants of Galle in the time of the VOC.
Thankstoalargeamountofarchive material we have been abletoreconstructa picture of
thecityatthattime.Anextremelyinterestingsourceinthisconnectionistheschepenken-
nisrol,whichoriginatesfromtheNational ArchivesofSriLankainColombo (SLNA, 1/6309).
Thissourceincludesthe period 1655 to 1675 and providesinformation on the ownership
of real estate in Galle. The source continues after 1675 but is difficult to read owing to the
deterioration of the ink. During the period 1655-1675 an exact note was made in a docu-
mentofwhenahouseorgardenchangedowners.Thedocumentstatedthepartiesinvolved
inthetransaction, the real estate in question, the amount the purchaser was indebted to
thevendorandthedatewhenthetransactiontookplace.Whatisparticularlyinterestingis
thata precise description was given of the location and surroundings of the real estate. In
thisway we can build up a picture of the streets thatexistedin Galleand where the houses
andgardensmusthavebeensituated.Asthedescriptionofthelocationoftherealproperty
wascoupledwithadescriptionoftheimmediatesurroundings,wecanlearnmoreaboutthe
cityinadditiontothehousesandgardensthatexisted.Thedocumentsrefer,forexample,to
variouspublicbuildings.ThissourcealsotellsusaboutthecompositionofGalle’spopulation.
Thenameandpositionofthepartiesinvolvedaregivenforeverytransaction.Inthiswayitis
clear who was active in the city. In total there are about 450 transactions.

Aplacarddatingfrom 1646 showsthatastreet patternalready existed.Thisstipulated that
the population must clean the street once a week. It was necessary because‘most of the
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Bazaar
Weeshuijssteeghie
Lijnbaenstraet
Visschers Hoeck
Kerckstraat

Moorse Kramerstraet

Zeestraet / Zeeburghstraet

Middelstraet
Kerckdwarstraet
Ster

Son

Maen

Waterpas

Swarte Fort (Black Fort)

Ackersloot

Vlaggespil (Flag Point)

Kerk St. Francisco

(St Francisco Church)
Kerkhof St. Francisco

(St. Francisco Churchyard)

Weeshuis (Orphanage)

Stadsherberg (Inn)

Timmerwerf (Carpenter’s yard)

Kerk (Church)
Pakhuis (Warehouse)
Ziekenhuis (Hospital)

Figure7.8ReconstructionofGallearound 1670.

housesofthecityaresituated on straight streets nowadays”andit was betterforthecity if
thestreetswereclean(Hovy1991,p.10).Theschepenkennisrolveryprobablyresultedfrom
anordinancedatingfrom 1648.Thisstatedthatalltransactionsregardingrealestatehadto
beregistered fromthenon (Hovy 1991, p. 15).Inthe early years, however, the governor of
Ceylongaveawaymanyhouses.AfterthePortugueseleft,alotofhouseswereunoccupied.
Uninhabited housesfellintodisrepairandto preventloss of capitalthe Companygave the
housestoitsemployees.Adeedstatingthatthepropertyhad beenagiftwasproofthatthe
new owner had acquired the house ‘honestly’

We know from the schepenkennisrol which streets existed at this time. Figure 7.4 shows
whichstreetsthesewere.ThedocumentsmentionLijnbaenstraet(literallyRopeYardStreet,
knowntodayasLeynBaanStreet),Kerckstraet(currentlyChurchStreet), Zeestraet(present-
day Lighthouse Street) and Middelstraet (modern Middle Street) the most. There were

thereforemanybuildingsinthesestreetsfromearlyon.Withthe exception of Middelstraet,
they ran from north to south. We know this because the documents state that the houses

5. ‘jegenwoordich'tmeerendeelderhuysingedesersteedeinreghtestratensijngebracht’
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are on the west or the east side of the street in question. Middelstraet partly ran from east
towestbutata certain point curved northwards in the direction of the Son bastion, previ-
ouslyknownastheMiddelpunt.Thisisprobablytheoriginofthestreetname.Nowandagain
Middelpuntstraet(MiddlePointStreet)wasevenmentioned,whichdoesseemtoconfirmthis
assumption (SLNA, 1/6309,f.213,216). Zeestraetis alsoreferred to as Zeeburghstraet (Sea
FortressStreet) orClipstraet(ReefStreet), probably becausethestreetraninthedirectionof
the Flag Pole or reef which the area was named after. Van Kittensteijn referred to this point
afew times as the‘work of Zeeburgh'(NA,VOC 1185, . 478, 484). Other streets mentioned
inthissourcearetheWeeshuissteeghie (OrphanageLane),Kerckdwarsstraet(ChurchCross
Street),MoorseKramerstraet(MoorishPedlarStreet)andNieuweLijnbaenstraet(literallyNew
RopeYardStreet).TheVisschersHoeckalsoappearsinthedocuments;hencethispartofGalle
was also inhabited.

Acentral pointin the city was the market square, known as the bazaar. Thiswasin the north-
westcornerof Galle, tothe southeast of the Swarte Fort. One of the first times the bazaarwas
mentioned datesfrom September 1646.Inthatyearadecisionwasmadetoopenameathall
onthebazaarwherelivestockwould be slaughtered and sold (Hovy 1991, p. 10).In contrast,
the separate fish market was located outside the city walls of Galle until 1650.We know this
becauseVanKittensteijnwrotetothe CouncilofIndiaon23March 1650:‘Onadaytodaybasis
we are trying to bring the market where fish is sold into the city. This would liven up the city.
Then the sale of products outside the city would not be allowed.® (NA,VOC 1177,f.379). An
additionaladvantage wasthatthe Companywould then have more control overthetradein
fish.Inany case, at the end of 1650 there was an adequate supply of products on the bazaar.
VanKittensteijninformed the Council ofIndiathat:'Everythingisforsaleinlarge quantities at
alow priceonthebazaar” (NA,VOC1185,f.365).Thiswasin contrasttotheearlyyearsin Galle
whenfoodwasinexceedingly shortsupply,aseverythinghadtobebroughttothebesieged
citybyship.Toensurethatbusinessonthebazaarwouldrunsmoothly,in 1643the Company
createdthefunctionofbazaarkeeper.Thispersonwasresponsibleforfosteringandmaintain-
inggoodrelationsbetweenthe Sinhaleseand Companyemployeesonthemarket. Asoldier
withagoodreputationwastobeappointedtothisposition(Anthonisz1902,pp.396,443).The
schepenkennisrolmentionsabazaarkeepertwice:in1656MichielPouwelsandtwoyearslater
Lubbert Willemsz (SLNA 1/6309, f. 12 and 61).

Several Company officials owned ahouse around the edge of the bazaar. The hospital of the
VOCwas situated on the southeast side of the square. In 1646 it was decided that‘the white
house’was suitable for use as a hospital after some minor repairs (NA,VOC 1159, . 545). The
GermanSaaralsolocatedthehospitalonthisspot.Accordingtohim,thebuildinghadservedas
themintinthePortugueseperiod (HonoréNaber1930,p.66).Thehospitalmainlytreatedsol-
diers.SeafaringpersonnelwhocametoGallecouldalsobetreatedhereiftheywereill. Thusthe
schepenkennisrolalsomentionsthemedicalstaffthatwererequired.Theseniorsurgeonwas
inchargeandwasassistedbyothersurgeonsandjuniorsurgeons.Thepositionofsieckevaer'is
mentioned once; he worked on a ship or was the head of a number of nurses in a hospital.

6. ‘Wijsijndagelicxbesichallewinkelsvischpasserendebasaardietotnochtoebuijtend’stad
haer plaets gehad hebben binnen the fortresse te trecken naer welc effect het d'stad seer
levendmakenl...]Jexpressetelatenverbiedengenigetheminstedingenbuytenthestadsullen
mogen Vcocht [verkocht] werden!

7. 'Op the basaer is alles ten overvloede tot een geringe prijs te crijgen.



A map of Galle dating from around 1663 tells us more about the buildings in the city. The
map has the title,'The fortification of the city of Galle, with the streets there on the island
of Ceylon’(figure 7.5). The author of the map is unknown. Several landmarks, such as the
bastions and the defence walls, can be clearly seen on this map. It is also noticeable that
thestreet pattern now hasa definitive form. Acomment should be made, however, about
thesoutheastcornerinthisrespect.ltishighlyquestionablewhetherthis partof Gallewas
alreadybeingdeveloped.Theschepenkennisrolandothersourceswouldindicateotherwise.
Thebazaar(markedhereasthe’passaer’)is certainly recognizable.Tothe south ofthisisan
elongatedblockofbuildingswithseveraldescriptions.Fromsouthtonorth:deSuijerTuijn’

Figure 7.9 Map of Galle fromaround 1663.The map gives an exceptionally clear picture of how the city looked at this time.The work on
thefortificationsappearstobealmostfinished.Onthenorthside of Gallethe Main Guard, MiddlePointand SeaPointprovideprotection
againstattacks byland. Awall runsfrom the Main Guard to the Sea Pointin the direction of the Black Fort. The walland thisfort provide
protectionagainstanattackfromthesea.Otherdefenceworks,suchastheAkersloot,theFlagPoleandthebastiononthenorthwestside
of Galle are also depicted.

Furthermore, the map givesagoodimpression of whathad already beenbuiltinthe city. The street patternappearstohave takenona
definitiveform.Whetherthiswasactuallythecaseisdubious,giventhatthelandinthesouthandsouthwestwasstillunused.Moreover,
themapshowsthehillinthecity, mentionedinseveralsources,aswellasanumberofbuildingsandlandmarks.Thechurch, timberyard,

bazaar,hospitalandvarioushousescanallberecognized.From:F.C.Wieder, Monumentacartographica:reproductionsofuniqueandrare

maps, plans and views in the actual size of the originals accompanied by cartographical monographsV (The Hague 1933) no. 110.




(theSuryGarden), 't Siecken huijs (the Hospital), ‘t meesters huijs (the Master’sHouse) and
fabrijcks huijs (the Factory House)' It was known that the hospital was located here. The
mention of'de Suijer Tuijn’hereisinteresting as palm trees grew in the garden. Palm wine
wasproducedfromthesewhichwaseconomicallyadvantageous.Theotherplacesarenew.
Onthe north side of the bazaar two gallows can be recognized. Justiti’ (justice) is written
nexttothem. At that time there was also a’lont klopperij ofte Rasphuys’on the bazaar. So
sentenceswerepassedinthiscornerofthecity.Theguiltywerehungonthegallowsorhad
to work in the house of detention making cord or rasping wood.

Gallealsohadatimberyard.Thiswasonthewestsideofthebazaar,behindoneofthehouses.
Thiswasagoodlocation,givenhowclosetothebayitwas,whichhadmanyadvantageswhen
shipsneedrepairing.ManyCompanyemployeesworkedinthetimberyard.Theschepenken-
nisrolmentionsseveral ofthem.Inadditiontoworkingonminorrepairstoshipstheywould
mainlyhavebeeninvolvedwiththeconstructionofthecity.Amastercarpenterwasincharge
ofthesemen.ForalongtimethiswasReyerGillisz.He originated from Enkhuizen,amaritime
city inthe north of Holland, and arrived in Asia in 1636 as a junior carpenter. Gilliszworked
hiswayuptoseniorcarpenterandin 1643 renewed his contractwiththeVOCforthreeyears
(Anthonisz1902,p.407).In1650hewaselectedagovernoroftheorphanageinGalleandwas
still registered as a master carpenter then (NA,VOC 1185, .492). Six years later he boughta
houseinLijnbaenstraet.Atthattimehewasstillthe’mastercarpenteroftheCompany‘syard
andcarpenters.WeknowthatGilliszdied before29 April 1658,asthe orphanage governors
of Galle then sold his house in Lijnbaenstraet for the benefit of his children who had been
orphaned (SLNA 1/6309,f.5, 57). Gillisz had therefore served the Company for more than
twenty years and during that period had managed the timber yard and its staff.

Figure 7.9 The Dutch Warehouse in Galle around 1717, The Netherlands National Archives (aanwinsten eerste afdeling inv. 599)




Besides the workmen in the timber yard there were other craftsmen working in the city.
WithoutdoubtoneofthemoststrikingofthesewasClaesBlom,whocamefromHamburg.
HewasamastersmithandfromJuly 1657theschepenkennisrolmentionshimregularly.As
mastersmith, Blomwasthebossofthesmithyandthearsenal.ltisnotknownwherethese
werelocated.InApril 1675Blomismentionedinadocumentfromwhichwe canconclude
thathe had beenin Galle for at least eighteen years. (SLNA 1/6309,f.32,41, 138, 188, 244,
268,306,311, 313, 324). Blom was thus responsible for a number of businesses and had
many people under him. His many years in the city and the positions he held made him
one of the most prominent figures in Galle. In the smithy he was assisted by a smithand a
foreman.Thefarrierandtheblacksmithwouldalso have beenfoundintheworkplace.The
blacksmith spent his time producing large, heavy items of iron. Itis likely that the copper-
smith,whoproducedandrepaired copper-work, had close connectionswith Blom’swork-
place.Blom'sstaffwouldalsohaveincludedacraftsmanwhomadeandrepairedaparticular
typeofgunandacraftsmanwhomadethewoodencomponentsofhandguns.Altogether
Blomranafairlylargeenterprise.Thefactthatallthesejobsexisted showsthatthe citywas
extremely industrious.

Theexistenceofseveralwarehouseswasofcriticalimportancetothecity. Thecinnamonthat
wasbroughttothecityaswellasthefood supplyforthe populationhadtobestored some-
where.IntheearlyyearstheoldPortuguesechurch,theSt.Francisco,servedthispurpose.In
1646thischurchwasstillusedasaplacetosleepforthe Companyslaves.Whenthe church
was in danger of collapsing that year, all the slaves were transferred to the Swarte Fort. At
thattime crew members on shoreleave werealso stayinginthefort(NA,VOC 1159, f.543).
A year later the St. Francisco was permanently vacated after extremely heavy rainfall. The
cinnamon and rice then stored in the building were moved to a warehouse. This storage
placewasonthebeachinthebay of Galle, between the Swarte Fortand the Maenbastion.
NexttothechurchwasaPortuguese cemetery,accordingtotheschepenkennisrol (SLNA,
1/6309,f.213).Between 1656 and 1664 there was also awarehouse in Kercksdwarsstraet.
This was on the north side of the street, one plot from the corner with Zeestraet (SLNA,
1/6309, f. 8, 69, 134, 156, 165). What the warehouse was used for is not known.
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In 1667 plans were madeto build abignewwarehouseinthecity.ltwastobebuiltatright
angles to the Swarte Fort.This part of the city sloped slightly upwards; in figure 7.5 this is
representedbyamountain.Thewarehousewasdirectlyonthebeachsothatgoodscouldbe
easilytransportedtoandfromtheships.lthadtobebuiltofstonewithlargewoodenbeams
toholdtheconstructiontogether.Buildingcommencedin 1667 underthedirectionofHans
Christoffel. ThisChristoffelisalsomentionedintheschepenkennisrol.ltreferstohimasthe
‘overseer of the E. Comp's works' (SLNA, 1/6309, f. 151).In 1669 the first part of the ware-
house was finished (SLNA, 1/5973,f.57,317,331,335-336,344;NA,VOC 1268, f. 1065; NA,
VOC 1269, f.368).This section would ultimately serve as the basis of the large warehouse
that was completed in the eighteenth century.

Galle was a centre for trade and shipping.This is very clear from the jobs mentioned in the
schepenkennisrol.Seafaringpersonnelarewellrepresented:skippersandsteersmen,aswell
as seamen of alower rank like a sailor, gunner, artilleryman, quartermaster, steward and a
sailmakerare mentioned.They boughtahousein Galleasaninvestmentorassomewhere
tosettle.The pilotof Gallehad animportanttask,namelytoguideshipsintothebayof Galle
thatwantedtomoorthere.Afterashiphadsignalledthatitwantedtoenterthebay, by hoist-
ingtheDutchflagandfiringthreecannonshots, the pilot wenttomeettheship.Intheearly
1660s this was the task of Bastiaen Andriesz.We came across him earlierwhen the Hercules
wentdown.AndrieszcametoanunfortunateendinSeptember1663whenhedrownedina
small local vessel (a dhoni) (SLNA, 1/6309, f. 102, 124, 133; SLNA 1/2712, f. 339).

The city had two other positions related to trade: the sabandaar and the captain of the
Mahabadde. These two offices had already existed before the arrival of the VOC. The
sabandaar (literally’harbourmaster’) wasresponsiblefor collecting the harbourduesand
servedasanintermediarybetweenforeignmerchantsandthelocalauthorities.TheCompany
maintainedthisofficconCeylonbutthesabandaaralsoremainedelsewherein Asiawhere
the VOC had sovereign rights, as in Malakka and Batavia (Stapel 1943, p. 167). For along
time Joan da Costawas the sabandaar of Galle.We come across himin this position for the
firsttimein 1650.Tenyearslaterhewaspresented, withtheapproval ofthe Council ofIndia,
with a gold chain for his loyal service (Ottow 1995, p. 195). The captain of the Mahabadde
supervised thetradein cinnamon, the product of Ceylon.This personwasin charge of the
chialas,acastethatwascompelledto peelthe cinnamon.This was already the case before
the arrival of the Company. The captain of the Mahabadde was assisted by the vidanes
(village chiefs). They had to make sure that the cinnamon peelers wentinto the woods to
harvestthecinnamoningoodtime.ThechialashadtomeetthequotasimposedbytheVOC
(Reimers1927,pp.31-32).Thiswasofparamountimportance,giventhatcinnamonfetched
vast sums of money on the European market.

1he urban society

IntheearlyyearsaftertheconquestofGalletheemphasiswasondefendingandholdingthecity.
Thepopulationofthecitywasthereforepredominantlymadeupofsoldiers.In 1644therewere
intotal887 CompanyemployeesinGalle.Ofthese824wereregisteredassoldiers, 190of whom
wereill. Theotherpeoplewereseamen,craftsmen,merchantsandmedicalstaff(NA VOC1147,
f.662).The military presence remained high after this. Anumberof themare mentionedin the
schepenkennisrol,includingpositionssuchassoldier,corporal, lieutenant,ensign,sergeantand
captain.Graduallyitbecameclearthatthe Companyhadasecure hold on Galle, which meant



thatafteranumberof years the city itself could develop.The city governmenttook shapeand
peoplesettledinGallevoluntarily.Manyofthesecitizenswereex-Companyemployeeswhowent
toliveinGalleaftertheylefttheCompany.PeoplewhohadnotbeenemployedbytheCompany,
suchasthelocal populationand merchants, alsofound theirwayto Galle.Lifeinthecity devel-
oped at a rapid pace and the composition of the population became extremely diverse.

In 1660 the structure of the city government was settled. A letter from Van Goens to the
Council of India provides some insight into this composition. He stated that Godsken had
beenappointedcommanderofGalleandaPolitical Councilwouldassisthim.Togetherthey
administered the division of Galle, that is to say the city and the surrounding land.'The
merchantsOoms,JandeVoogelandl...ldissavaFerdinandusAlvares'weremembersofthe
council. Six‘of the most prominent ministersincluding a military person and the captain of
thecitizenry®werealsomembers.Adescriptionofthefunctionofthecaptainofthecitizenry
hasneverbeenfoundbuthewas probably responsibleforthe civicmilitiaandrepresented
thecitizens of Galle on the Council of the city.Van Goens does not say what the tasks of the
othermemberswere.Accordingtohim,therewereanumberofotherofficesinGallefocusing
primarilyontrade.Someonewasresponsibleforthegeneraladministrationand there was
alsoafiscal,ashopkeeper,acashier,areceiverandadispensator (NA,VOC1233,f.189-190).
SomeoftheseprobablysatontheCouncil. Thefiscal,cashierandreceiverperformedimpor-
tanttasks.Thefiscal was responsibleforthe maintenance oforderasawholeinthecityand
thesurroundingareaandfortrackingdowncommercialirregularities.Hewasasortof chief
officerofjustice.ThecashiermanagedtheCompany’scash.Thereceiverwasresponsiblefor
supervisingandrecordingtheincomingandoutgoinggoods.Theschepenkennisroltellsus
thattherewasalsoabookkeeperinGalle.He keptarecord ofthefinancialresults ofthe busi-
ness,probablyincludingtheextensivepersonneladministration.Lastlytheshopkeeperandthe
cashier were responsible for the sale and issuing of various goods, including food.

Theschepenkennisrolalsomentionsanumberofotherpositions.Someofthesecanbeclassed
assupportstaff,suchasaclerk,amessengerandabookbinder.Thereweresecretaries,including
apersonalsecretaryforVanderMeijden,thegovernor.Ashutterismentionedonce.Thisperson
wasprobablyresponsibleforopeningandclosingthetowngate.WeknowfromWieder'smap
thattherewasinany casean entrancetothe city nearto the Son bastion. Furthermore, there
was the office of usher, who was a bailiffin the service of the court.This source also mentions
aninspectorofweightsandmeasures.Inviewofallthesepositionswecanconcludethatmany
offices existed at an early stage in Galle and that the city was developing robustly.

FromthemomenttheVOChad Galleinitspossession, plansweremadetofoundacolonyin
thecity.In1646fourteenorfifteencitizenslivedthere.Fouryearslaterthenumberhadgrown
to68.ThegovernorofCeylonatthattime,JoanMaetsuijcker,wasoftheopinionthatacolony
of citizensin Galle would be advantageous to the Company. By giving the citizens alimited
measure of freedom to trade independently of the VOC, they were able to build up a living.
TheadvantageofthistotheCompanywasthattheydidnothavetospendasmuchmoneyon
payingsoldiers;thecitizenscouldhelpdefendthecityinanemergency.Theirpresencewould
also be a positive impetus to the city. Van Kittensteijn and Van Goens, who were governors
afterMaetsuijcker,sawmanyadvantagesinthepolicyofcolonization.VanGoensevenwanted
entirefamiliestocome overfromthe Republic.They too would be giventhe opportunity to
manageapieceoflandanddevelopagriculture.Thiswouldmaketheislandself-sufficientand
strengthentheholdontheinterior.Intheendthefamiliesdid notcometoCeylonandthere

8 ‘daer onder een militaire, ende den capitein van the burgerije’
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was little enthusiasm for the plans for agriculture - it was hard work and did not produce
results for some years. The textile trade, however, did develop with the coast of India.

Neverthelessanumberofex-CompanyemployeesdidsettleinGalle.Theschepenkennisrol
mentions them regularly. Many of them had beenin the service of the Companyforalong
timeandhadnoinclinationtoreturntoEurope.Theywerevery contentwiththeirsituation
andstayedontheisland, often becausetheywere married tolocalwomen.Inthiscase they
wereevenforbiddentorepatriate tothe Republic. One person, the captain of thecitizenry,
representedtheirinterestsinthecitygovernment.ForsometimeJochemJochemszheldthis
position. We know that he had lived in the city since 1656 and was captain of the citizenry
from 1659 (SLNA, 1/6309, f. 3). Jochemsz was extremely active in Galle - he owned several
propertiesandwasagovernoroftheorphanage.Attheendof1661Jochemszwasreported
as missing. How he went missing was never discovered nor what happened to him.Three
yearslaterthecustodianssoldoneofhispropertiesandwecanconcludethatJochemszhad
died (SLNA, 1/6309,f.119, 134, 165).In 1662 Van Goens expressed how deeply the loss of
Jochemszhad affected him. According to the governor the citizens of Galle had clearly felt
the demise of Jochemsz (Ottow 1995, p. 244).

The continuing development of the city was reflected in the religious and social life that
was evolving in Galle. We know that there was a church in Kerckstraet from 1653. Here the
Protestant faith was preached. The day-to-day care of the church was in the hands of the
sexton,anoccupationmentionedintheschepenkennisrol.In1666thechurchinKerckstraet
was stillin use. That year Van Goens asked if he could start building a new church because
the old one, according to him, was no longer up to standard. He thought that it would not
costtoomuchandifthatunexpectedly wasthe casethenthere were’some devoteesof the
church who would be prepared to contribute something” (NA, VOC 1259, f. 2680-2681).

Several religious officials were active in the city. The mostimportant of these was without
doubt the minister. His primary task was to preach the Protestant religion to Company

employees.HewasalsoexpectedtoteachthelocalpopulationofCeylonthebasicprinciples
ofProtestantteaching.ThePortuguesehadconvertedthelocalpopulationtoCatholicism.The
VOCwas not pleased with this butin the first twenty or thirty years did not forbid Catholic
services. They were afraid that a ban would increase the unrest in the countryside, which
couldhavedetrimentaleffectsontheeconomy.TheCompanyfoundedschoolsinGalleand
thesurroundingyvillageswherethelocalpopulationweregivenlessonsinProtestantismand
taughttoreadandwrite.InthiswaythelocalpopulationbecamefamiliarwiththeProtestant
faith. The minister visited these schools to see whether the teaching was up to standard.

PhilippusBaldeauswasoneofthepreacherstheschepenkennisrolmentions.Hewasworking
inthecityin 1657 butismainlyknownforhishistoricalwritingsaboutCoromandel,Malabar
and Ceylon (Baldeaus 1672). Many historians have used his workas the basis for their story
ofthehistory of Ceylon.Baldeausand otherministerswereassistedin theirwork by various
other people, such as the sick visitor and the schoolmaster. The former was a comforter of
the sickwhoassisted the minister.He visited the sick, read to them from the bible and sang
psalms.Inaddition, thesickvisitorwasresponsibleforthe schoolmastersinthe Company’s
area.In1650thereweresixteenschoolsinGalleandthesurroundingarea,ofwhichtwowere
inthecityitself.Thelocalpopulationlearnedtoreadandwritehere,withanemphasisonthe
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Protestantfaith.Aschoolmasterismentionedonceintheschepenkennisrol,namelyFrancisco
d’AraougewhoworkedinBentota(Goonewardena 1958, pp.147,148;SLNA, 1/6309,f.100).
TherewasalsoanorphanchamberandanorphanageinGalle.Theorphanchamberwasfounded
attherequestof the Council of India.Thiswas as early as 1646.We can conclude from this that
orphansalready needed caring for (NA,VOC 1159, f. 545). The mention of several orphanage
governorsintheschepenkennisrolshowsthattheCompanytookcareoftheorphans.Wherethe
orphanchamberwassituatedexactlyisnotknown.Morecanbeascertainedaboutthelocation
oftheorphanage.ThedocumentsshowthattherewasaWeeshuissteeghie.Thiswouldimplythat
theorphanagewaslocatedtherebutnoevidenceofthishasbeenfound,however.ltwaspossibly
thesiteofanold Portuguese orphanageandthatistheorigin of the streetname. Anotherpos-
sibilityisthattheorphanagewasindeedlocated herebutmovednolaterthan 1666.Fromthat
datetheschepenkennisroldoesmentiontheorphanageanditwaslocatedinZeestraet.Several
documentsstatethattheorphanagewasonthewestsideofZeestraet,oneplotfromthecorner
of Zeestraet and Middelstraet (SLNA, 1/6309, f. 201, 262, 303, 307).

LastlyitisinterestingtonoteinconnectionwithGalles’buildingsthattherewereseveralinns
inthecity.Herethe people couldrelaxand enjoyadrink.Exactly how many there wereisnot
known butthere was definitelyaninnin Zeestraetbetween 1657 and 1664.This was on the
eastside,oneplotfromthecornerofZeestraetandtheKerckdwarsstraet(SLNA, 1/6309,f.37,
156).We alsoknowthatVan Goenswanted torestrictthe numberofinnsbecause they were
thecauseofseveralproblemsinthecity.Theoccupationofinnkeeperwasparticularlypopular
with citizenswho settled in thecity.In 1663Van Goens pointed out thata decisionhad been
madetotaxtheinnkeepersafixed sumofsix'rijksdaalders’permonthbutlittlehad comeofit.
Now somethinghadtobedoneaboutthis(Reimers 1932, p.75).Whothe owneroftheinnin
Zeestraetwasisnotknown.CornelisdeLedoucxandothersarementionedintheschepenken-
nisrolasinnkeepers. De Ledoucxoriginated from Bruges and leftforIndiain 1651 asasailor.
In1652VanKittensteijnappointed himasanassistant(NA,VOC1202,f.202).De Ledoucxfirst
appearsinthedocumentsin 1658 asacitizen.In subsequentyears heis mentioned several
timesandin1665,whenheboughtahouseinMiddelstraetwiththename'dedriecapers’(the
threeprivateers), heheldthepositionof cityinnkeeper.Attheend of 1667 weknowfromthe
schepenkennisrol that he was still the a cityinnkeeper, as he then bought a piece of ground
outside the city (SLNA 1/6309, f. 59, 169, 189, 235).

Until now we have only looked at Galle through the eyes of the VOC. On the one hand this is
logical as the city was in the hands of the Dutch. The Company moulded the city in a way that
wasmostadvantageoustoitself.TheimpressioncouldpossiblyarisethatthesocietyofGalleonly
comprised Companyemployees.Thiswascertainlynotthecase.Thelocal populationand mer-
chantsfromCeylonandthesurroundingareawerealsoactiveinthecitybutthereislessevidence
oftheirpresenceinthehistorical sources.We haveto relymainly onVOC material forthe history
ofGalleinthisperiod.Thelocal populationandmerchantsaswellasthegroupofwomenarenot
mentionedveryoften.However,theschepenkennisroldoesprovidesomeinformation.ltmentions
themregularlybutgivesnoindicationoftheirnumbers.Thefactthatwehaveactuallybeenableto
establish their presence, however, must be seen as a step in the right direction.

Regardingthelocalpopulation,thesourcesmention,forexample,aheadofanareaorvillage.
The chiefofthe Dolasdas corale,anareatotheeastof Galle,ismentioned.Thiswas Antonio
Rabel who was on good terms with the Company.

HeownedtwohousesinMiddelstraet.InthanksforhisloyalservicestotheVOC,Rabelreceived
agoldchainin 1660 (SLNA 1/6309,f.91,103; Ottow 1995, p. 195).The schepenkennisrol also
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mentionsanumber of village chiefs (the vidanes) and personsin charge of agroup of cinna-
monpeelers.Onceortwicethedocumentsmentionsomeonewhoisdescribedas'Sinhalese’

The'Gentijfs'and Moorish merchants were more noticeably presentin the city. They were
mentionedearlierbecausetheyhadfoundtheirwaytothecitycenturiesago.Someofthem
hadbeeninGalleformanyyearsand ownedafew properties.Oneofthemoststrikingwas
the'Gentijfs'Candelappe.Theschepenkennisrolmentionshimseveraltimes.Hewascertainly
activein Galle between 1653 and 1664. In that period he bought and sold several houses
andtradedinarrack(adistilledspirit)andothercommodities.Heboughttwohousesinthe
MoorseKramerstraetin1653and 1657.HealsoownedtwohousesinLijnbaenstraet (SLNA
1/6309,f.12,19,24,76).ItappearsunlikelythatCandelappelivedinthesefourhousesatthe
sametimeandtheassumptionisthatheboughtthemasaninvestmentortradedinhouses.

TheMoors, Islamicmerchants,hadalsofoundtheirwaytoCeylon.Theysupplied products
like clothing and rice and traded in arrack. In 1650 Maetsuijcker wrote about the Moors
that‘for various reasons not much good could be expected for the noble company’from
them'andthattheVOCshouldthereforegetinvolvedinthesemarkets (Reimers 1927, pp.
36-37).Hedoes not give the reasons for this lack of confidence.Van Goens also distrusted
this group.In 1663 he said that a close eye should be kept on the Moors. They were to be
excludedasfaras possible from Colombo and Negombo.The arrival of Moorish residents
would,accordingtoVanGoens,bedamagingtothecolonyofcitizens.Hereferredtothesit-
uationinandaroundGallewheretheywerepresentinlargenumbersandcausedproblems.
Someofthetradewasintheirhandsandtheyspread thewrongreligion.Theyhad already
been banned from trading in the areas around the city and it was now necessary to make
sure that this was enforced. Moorish merchants who wanted to sell their wares in Ceylon
werethereforechargedvarioustolls.Thetradetheywereinvolvedinwasonlypermittedvia
the harbour of Galle (Reimers 1932, pp. 61, 65, 69)

Anumber of Moors were active in Galle. They had names like Aude Lebbe, Onre Neijnde,
Neijna Marckaand Cheeudal Caddij. Giventhe name of the street we can assume that the
Moorish population predominantly settled in Moorse Kramerstraet. No evidence of this,
however, has been found. Firstly, they owned houses in other parts of the city. Secondly,
EuropeanCompanyofficialsalsoownedhousesinMoorseKramerstraet(SLNA1/6309,f.143,
232,253,257,275).Inwhich casethe name of the street may be explained by the fact that
theMoorspossiblylivedinthestreetbeforethearrivaloftheVOC.Anotherreasoncouldbe
thattheydidindeedliveinthis partofthecity buttheschepenkennisroldoesnotmention
this. Itis therefore difficult to say anything about the place where this group stayedin the
city. It is in any case certain that they were active in Galle.

Lastly,somecommentsaboutthewomenwholivedinGalle.Asisoftenthecasethisgroupdo
notfeature prominentlyinthehistoryofthecity. ThesourcesoftheVOConlymentionthem
sporadicallyastheywerenotemployedbytheCompanyanddidnotholdanypositionsinthe
city.NotmanyEuropeanwomenlivedinGalle.OnlythetopCompanyofficialswereallowed
tobringtheirwiveswiththemfromEurope.MostCompanyemployeesthereforemarrieda
womanfromthelocalpopulation.From1640theDutchwere permittedtomarryPortuguese
andSinhalesewomen.Thereasonforthiswastomaketheirstayontheislandeasier(Anthonisz
1902,p.370).TheKingofCandyprotestedinMarch 1644aboutmarriagesbetweentheDutch
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andSinhalesewomen.TheCouncilofindia,however,wasoftheopinionthatCompanyemploy-
eesshouldbeallowedtomarrythesewomeniftheystayed onCeylonfortherestoftheirlives
(Colenbrander1902,p.308;NA,VOC869,f.402).Ultimatelythereweremanymixedmarriages.
VanKittensteijn,MaetsuijckerandinparticularVanGoensapprovedof Companyemployees
starting a family. It fitted in very well with their ideas of founding a colony on Ceylon. This
followedtheexampleofthePortuguesewhohadoftensettledaslandowners.Thepresence
of a large number of families meant that the position of the VOC in Galle and elsewhere
wouldbestrengthened.Theexistenceofanorphanageshows,moreover,thatfamilieswere
alreadylivinginthecitysoonafterthearrival oftheDutch.Whenboth parentsdied thechil-
drenweretakencareofintheorphanageofGalle.Aproblemthatthecitygovernmentregu-
larlyencountered was thatthere were notenoughwomenlivinginthecity.In March 1659
VanGoensthereforeaskedtheCouncilofindiawhethertheycouldsendsomewomentothe
island.Thegovernoraddedtherequest'nooldhagsorfilthywhores'' (NA,VOC1231,f.348).
Evidentlywomensentearlierhadnotmetwithapproval.Theschepenkennisrolmentionsa
fewwomen, ofteninthecapacityofvendor.Whytheysoldtheirhouseswasnotmentioned.
Possibly they were leaving Galle for good after the death of their husband or were again
marryingaCompanyemployeewhoalreadyownedahouseinGalle.Inthesecasestherewas
no longer any reason to keep the house.

Conclusion

In1662thesurgeonWouterSchoutencametoGalle.Hemadethefollowingnotesinhistravel
reportabout hisvisit:'During ourtime there,and in the years that followed, we substantially
fortifiedthiscity,locatedonanextremelybeautifulbay.Gallealreadyhadlargewalls,ramparts,
canals,bulwarksandgatesbuiltbythePortuguese.Thereweresplendidhousesandbuildings,
clean wells, beautiful gardens and churchesin the city. The Dutch could live here quietly for
many, many years. The Bay of Galle is spacious and can afford shelter to a large number of
shipsbutsomehiddenrocksinthemiddleofthechanneloftheapproachroutemakethebay
dangerous.TheshiptheHercules,whichbrokeintoathousand piecesonsucharock,experi-
enced this’ (Breet 2003, p. 287).

This quotation summarizesthe developmentof Galleinacouple of sentencesand bringsus
backtotheHercules.Intheperiod 1640to 1670GallehadgrownintoaDutchcolonialfortified
city.Everyyearshipsvisitedthecitytoloadandunloadgoods.Thefortificationsguaranteedthe
safetyofGalleandvisitingshipsanchoredinthebay.Buildingdevelopmentsinsidethewallsof
thecityhadprogressedfurtherinthisperiod.Thestreetpattern,houses,achurch,warehouses,
innsandotherfacilitieswerebuiltinthis period.Atthesametimethesocietyalsodeveloped.
Notonlypeopleengagedintrade,defenceorthecitygovernmenthadfoundtheirwaytothe
city, butalso citizens, for example, who wanted to settle in Galle permanently. People from
the local population and merchants from India and elsewhere were also active in the city.
Unfortunatelythehistoricalsourcessaylittleabouttheirpresence.Thatistheproblem:theVOC
sourcesgiveaone-sidedviewofthecity.Inashorttime GallebecameaDutchcityintheEast.

11 ‘geen oude vellen ofte vuijle hoeren’
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8 Report on the excavation

of the midship section

By Rasika Muthucumarana, Wijamunige Chandaratne, K.D.
Palitha Weerasinghe, Abesin Mallawa Arachachchige Dayananda

Introduction

The excavation of the midshipareabeganin November 2002 and continued until theend
of April 2004 with an experienced diving team who could work full time. Given the highly
dynamicnatureofthesite, theexcavationmethodneededtobeplannedcarefully.Thetrench
was defined in such a way thatitincluded all the important features which allowed us to
then excavate layer by layer. [t was decided to mark the site based on Survey Pointsand to
excavateonlythatarea.Thewaterdredgewasusedforexcavatinganddigging.Sincethesite
isinshallow water,awaterdredge and notanairlift was used.There were two Robin water
pumps each of 3HP, which were used from a rubber dingy. The pumps were actually not
powerfulenoughtodothejobwellandtheyhadtoberepairedveryoften.Thereforeatthe
endoftheyear2003anew5.6HPRobinwater pumpwaspurchased.Thismadeexcavating

much easier.

Ithadbeenassumedthatthehullandwoodenplankingonthestarboardsideandtheport
side wereintactand thatthese could be used asthe twosides of the trench without much
difficulty.Buttheedgesofthetrench,onthebowsideandsternsidewerenaturallydemar-
catedbysandwhich,whenthediggingwentdeep,wouldcollapseandsandwouldflowinto
the excavation pit. Therefore they had to be demarcated using two nylon ropes.Tolessen
sandslippage,diggingwascarriedoutalittlewayawayfromthemarginwithsandbagsand
alternative techniques used to prevent the movement of the sand.

Toremovethenew layersof sand and crab shells, whichformed every day, quickdredging
wasused.Forfineexcavation work'’hand-blowing'wasused where sandis carefullystirred
up by hand a little distance away from the dredger. In that way the small and fragile arte-
factsinearlierlayersandsedimentcouldbesaved.Sincethesandthatisremovedwillfallon
anotherpartofthesite,anyartefactthatisdeposited withthesand, withoutbeingnoticed,
will not be lost.

Tohelpintheaccuracy ofthe site mapping 10aluminium poles (AP) were placed around the
perimeterofthesiteinNovember2002.Thishasbeenreportedoninchapter3(seeFigure3.11).

Figure 8.1 Mid-ship trench location

Figure 8.2 Avondster wreck site formation process
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Aims of the Excavation

Apart from the general aims of the excavation of the
Avondsterformulatedintheprojectproposaltheexcavation
of the midship section had the following aims:

«  Tobetter understand the composition of the site and
the wreck forming process;

«  To gather information on the ship’s construc-
tion by excavation of the assumed location of the
master-frame;

«  Togatherarchaeological evidence for the area where
food preparation and cooking took place;

«  To gather archaeological evidence on the cargo of a
ship employed for regional and local trade;

- Tofine tune the excavation techniques for this site.

Pre-excavation conditions

To make it easy to locate the site and as mooring points
for the dive boats, buoys were placed around the wreck,
attachedtoconcreteblocksbychainsandburiedusingthe
dredge.Basedontheexperiencegainedinthebowsection
itwasdecidedtoworkinatrenchfourmetreswiderunning
acrosstheshipfromthepermanentsurveypoints07and09
on starboard to 25 and 27 on the port side. It was under-

Figure 8.3 Seabed of mid-ship trench before excavation

stoodthatiftheexcavationtrenchwenttoodeep,itsnarrow
width might create problems.Two nylon linesfrom SP 07 to
27 and from SP 09 to 25 were laid to define the trench area.
After marking the excavation site the seabed surface was

recordedbydrawingsandbyphotographyandvideofilming.
AlsoSiteSurveyormeasurementsweretakenofthesiteandthe
mainobjects.Aprimarysurfaceplanoftheoriginal stateofthe
sitewasfirstpreparedandtransferredintoa1: 10 master plan.

The hull region between the survey points 00 to 17 on
the starboard side was exposed and clearly visible during
November2002.Similarlytheregionbetweensurveypoint18
to27and30to32ontheportsidewerealsoclearlyexposed.
Therefore it was not difficult to mark the boundaries of the
excavation trench and to start the trenching.

First layer

TowardstheendofNovember2001,theexcavationoftrench
07-09 began with the removal of the top layer of sand and
other waste material, which had been deposited there.The
portandstarboardsidesofthehullbecameclearlyexposed
making it easy toidentify, measure and draw. The top-most
layer consisted of sediment and modern objects that are



Figures 4.3: Port side of the hull, marking extent of mid-ship trench

continually deposited and removed by the waves and cur-
rents. Excavation began after this layer was removed. The
layer below the seabed, (which will be referred to as the
firstlayer),consistedof crabs,wastematterandconcretion,
which were removed to a depth of about 25 cm. No finds
belonging to the wreck were found in this layer.

Figure 8.4 First layer of the Trench 07/09

Second Layer

The excavation work continued after a non-excavation
period of some months during which a new layer of sand
had formed over the site. Excavating from the port side
commenced with removal of this layer. The decision was
madetoremovethesandlayerbylayeruntilwehadreached
themaximum expected depth ofthetrench.Knowingthat
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Figure 8.5 Trench cross section, showing how the excavation followed the structure

theshiphadinclinedtowardsthestarboardsideduringthe
wrecking process, the starboard side was expected to lie
deeper in the seabed than the port side.

Theship'spositionwasconfirmedbyidentifyingtheportside
hullparts.Becausethedepthwasexpectedtobegreaterat
thestarboardside,itwasdecidedthattheexcavationtrench
would follow the hull from the shallower port side to the
starboard side.

A20cmthicklayerof sand was removed toreveal alayer of
slightlyolder,lessdisturbedmaterial, predominantlygravelly
sandandhalf-decayedcrabshells.Thissecondlayerwasnot
softlikethefirstlayer, which was newly laid,and contained
slightlyheaviersandparticles.ltwasnoteasytoremovethis
material, which was re- deposited on the site by the waves
to form the new upper layer.

Lead sheet

Figure 8.6 Top view of the galley

Athickwoodenplankorlongitudinaltimber(approximately
20cmthickand 50cmwide) wasexposed, lyingonthe port
sideframes,andappearedtobefixedtotheseframes.ltwas
lying parallel to the length of the ship and appeared to be
athicker ceiling plank.Near SP 09 a structure made of lead
sheetingwasrevealedbutcouldnotbeidentified. Themost
likely possibility is that it is a part of a lead drain from the
galley. Apart from the brick parts of the galley nothing of
importancewasdiscovered.Movingtowardsthestarboard
side the construction continued to increase in depth as
expected. It became easy to excavate following the ship’s
structure from the port side.

1hird Layer

Alayerof sand, very differentin composition and about 55
cmindepthwasremovedduringthisphase.ltwasdarkgrey
in colour and made up of small particles, which were very
well compressed when compared with the other layers. A
hypothesisis that this could be the sediment deposited by
thecanal (river), which haditsoutletin thisareaatthetime
the ship sank. A few decayed parts of crabs and decayed
wooden pieces were also found in this layer.

Wewereabletofullyexposethewoodenlongitudinaltimber
foundontheportside.Thewidthofthelongitudinaltimber
was60cm.Sincethelongitudinaltimberextendedintothe
unexcavatedarea,itstotallengthcouldnotbedetermined.

As the excavation continued, the stability of the galley

structure became a concern. Underneath the brick galley
constructionwasaleadsheet.Underthatweremostlysand
anddecayedwoodenparts.Onesideofthegalleyrestedon



Figure 8.7 2nd layer of the trench 07/09

Figure 8.8: The galley supported with sand bags Figure 8.9 The unusual marks on possible keelson
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adeckbeam,whichextendedfromthestarboardsidetoportside.Thiscreatedthepossibility
ofloosebricksdislodgingorthegalleycollapsingwhenthesandwasdisturbedinthenearby
excavatingtrench.Topreventthesescenarios,thegalleywassupportedwithsandbagsand
excavation activity was kept some distance away.

Asecondlongitudinaltimberwasfoundabout20cmawayfromthefirstlongitudinaltimber,
also60cminwidthbutonly30cmthick.Thislongitudinaltimberhadanunusualshapeand
someunknown marks.Thiscould possibly bethekeelson.Anumberofhugeroundstones
werefound, lyingin-between and ontop of the two longitudinal timbers on the portside.
These are probably ballast stones.

IL.ead sheet

Figure 8.10 Barrel No. 1
Figure 8.11 Lead sheet / gutter at the base of the galley



Figure 8.12 Third layer of the Trench 07/09

Amongtheobjectsfoundinthislayerweretheremainsofa
barrelandalengthofleadsheet.Thebarrelremnantis60cm
indiameter,howevertheheightisunknownsincethestaves
havebrokenorrottedaway.Onlywhatcouldbethelidorthe
basewasfound.Unidentified solid materialwasattachedto
the barrel remains, which could have been its contents.

Theleadgutter, (about 15cminwidthand 70cminlength),
was found at the north west end of the galley. It is made
fromleadsheetingbenthollowinordertoserveasagutter.
Itis nailed to a wooden pole for support. The object looks
verymuch likeapartofadrain,howeveritisnotcertainifit
hadthisfunction.Afterexposingtheseartefacts,theywere
coveredwithsandbags.Oncetheyhadbeenmeasuredand
drawn in-situ they were raised.

Fourth Layer

Many interesting facts about the construction of the ship
werefoundwhilstexcavatingthislayer.Asusualtheexcava-
tion began at the port side. Parallel to the two thick longi-
tudinaltimbersfoundpreviously,athirdlongitudinaltimber
(65 cm wide and 25 cm thick) was found. Because of the

structure of the longitudinal timber and its position in the
ship we thought it might be the keelson. This assumption
was yet to be supported by further evidence.

Thegreysandinthislayerresembledthatfoundinthethird
layer,whichalsomighthaveoriginatedasriversediment.As
we dug deeper (through a layer 45 cm deep) the sediment
becamehardandsupporteditselflikeawallwithoutfalling.
It was clearly the undisturbed layer.

A special feature of this layer was the number of wooden
logs found here.These could have been used as dunnage,
which keptthe barrelsin the midship area from moving or
they might have been fire-wood for use in the galley. To
cometoaconclusionweneededtoexaminetheirshapeand
alsofindoutwhatspeciesof woodtheyare.Each piecewas
numberedunderwaterandrecordedin-situ.Theywerethen
broughtashorewheresamplesweretakenforfurtheranaly-
sis. Afterthatthe wooden logs werereburied near thessite.

Alsointhislayer,the deckbeam, on which thefallen galley
rests, was found. This beam (measuring 213 x30 x 15 cm)
extendsfromthestarboardtotheportsideunderneaththe
galley.ltgoesthroughtheceilingandisattachedtoalarge
kneeonthestarboardside.Takingintoaccountthelocation
of the beam and the knee it was thought that this was the
first deck and the place that the deck beam is attached is
probablythe positionwherethelowerdeckand uppergun
deck separated.
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Figure 8.13 Five numbered wooden logs

Approximately30cmfromthefirstbarrelanother, more deteriorated barrelwasfoundon
thestarboardside.ltwasfilledwithsand.Thebarrelswereprotectedwithwrappingsofcloth

and brought ashore.

A number of elements relating to the structure of the ship were found on the starboard side.
Twoverticaltimbers,whichextendedfromthebottomandroseupnearSurveyPoints07and09,

Figure 8.14 Starboard side of the trench 07/09



Starboard side hull

Figure 8.15 One vertical timber on the starboard side

werefound.Fromtheirshape, theirlocationandthemarksonthemtheyareassumedtobe
futtockriders. Beneath the position where the deck beamiis fixed to the hull,a number of
woodenplanks,whichmakeupthelowerdeck,werefound.Theseplankshadwithstoodthe
testoftimeandwerewell preserved.Caulking material couldstillbeseenwherethe planks
joined each other.

Figure 8.16: Ceiling planks with calking materials
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Figure 8.17 Fourth layer of trench 07/09

Analuminium pole was positioned across the trench, between Survey Points 07 and 27 to
take cross section measurements of the trench.The pole was levelled and measurements
weretakenaccordingtothethree-dimensionalrectangularrecordingsystem.Anadditional
polewasrequiredto supportthe horizontal pole at the centre, in orderto maintainalevel
position. Aftertaking the cross section measurements, thiswasremovedto continue with
the excavation work.

Figure 8.18 Barrel No. 3



Fifth Layer

The excavation of this layer was interrupted for a number
ofmonthsduetomonsoonconditions.Numerouspiecesof
fire-wood were found in this area, which were numbered
and sampled. After recording they were re-buried outside
the hull and covered with sand bags. Many more pieces of
fire-woodwereevidentbeneaththefirewoodlayerthatwas
removed.

During the non-diving period, the trench was once again
completelyfilledwithsand,whichhadtoberemoved.Since
excavation work from the port side to the galley had been
completedduringthepreviousseason,itwasnotnecessary
toremovethesandinthatsection.The trench was cleared
tothepreviousstage, fromthegalleytothestarboardside.
When work was interrupted intermittently due to rough
seas,new sand layerssettledinthetrench,whichhadtobe
removed each time before work could resume.

Anotherimportanttaskundertakenduringthisperiodwasto
stabilisethesandmovementonthesitebycoveringpartsof
theshipwith plasticmesh.By November2003anareafrom
thebowtoTrench07-09wascovered.Althoughthishelped
the future protection of the ship, it made our excavation
work more difficult. The covering prevents the site being
seeninitsentiretyalongwithidentifiablepartsofthestruc-

Figure 8.19 Fifth Layer of trench 07/09

ture.Anadditionaldisadvantagehasbeentheeffectonthe
visibility.Turbulentunderwaterconditionsdisturbthemud
particles,whichhavedepositedonthenet,reducingvisibility
tremendously.

Thedunnage,whichwasfoundbetweenthegalleyandthe
starboard side in the previous layer, was seen to extend

evenfurther,intothislayer.Theywerenumbered,sampled
and then removed from the trench and stored under the
meshat SurveyPoint30.Thesecondbarrel, found nearthe
galley, was damaged further during the off-season. This

occurredduetoitslargesizeandstructuralweakness.Since
there was no longer enough room to keep large artefacts
inside the laboratory, we covered this second barrel (the
first barrel was raised from layer 4) with a net and kept it
onthegalley.Whenthisbarrelwasrelocated,anotherbarrel
became visible underneath it. This one (barrel no. 3) was
positionedonitsside,filledwithsandandwasdecaying,but
itwas nevertheless fullyintact.ltwaswrappedinanetand
protected with sand bags.

The wooden planks found on the inside of the hull at the
starboard side were seen to extend further towards the

bottom. Because of this, it was suggested that they might
bethefloorplanksofthelower-mostdeck.Theywereabout
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20-40cminwidthandthecaulkingmaterialscouldbeseenwheretheyjoined.Theassump-
tionwasthatthetwobeams,whichextendtothebottomneartheSurveyPoints07and09,
were both futtock riders.

Sixth layer

Asand layerofapproximately 20cmwasremovedforthesixthlayeranditwasthelastone
beforereachingthefullextentofthehull.Excavationhad beencompleteduptothegalley
wherethedangerof destabilisation prevented theremoval of allthe supporting material.
After taking samples the dunnage was re-buried. It became evident that the two futtock
riders had gone underneath the galley and their ends could not be seen.

Toreachthebottomofthetrenchtotakeacrosssection,theremainingsand wasremoved
completely,inatleastone section of the trench.When this was donein the narrow strip at
theWesternborderofthetrenchanotherbarrel(no.4)wasrevealed.Theexcellentcondition
ofthisbarrelsuggestedthattheoriginalcontentsmightevenbepreserved.ltwasleftin-situ
for future excavation.

Reductioninvisibility was so significantat thistime thatthe area thathad be cleared for the
cross section became too dark to properly examine the bottom wooden planks of the ship.

Furtherrecorded finds, located towards the west side of the galley, included tworims of a
broken barreland afewwooden pieces.The excavation of Trench 07-09was concluded by
refillingtheareawithsandsincethewoodenparts,whichweretheninanaerobicsituation,
would deteriorate fast if left uncovered.

Figure 8.22 Sixth Layer of trench 07/09



Figure 8.21 Barrel no. 04 near the Western border

Figure 8.20Taking measurements from levelled aluminium pole




Figure 8.23 Cross section of trench 07/09

Figure 8.24 Cross section of the Trench 07/09 (across the galley)

122



Figure 8.25 Plan view of extended part of Trench 07/09

Extended part of Trench 07/09

During this period the trench was extended further towards the starboard side. Since the
shiphasinclinedtowardsthestarboardside, andtakingintoconsiderationthedirectionof
thewaves,itwasetrethoughtthattheremightbeartefactsandremainsoutsidethehullon
thestarboardside.Thistrenchwasthereforeusedtosearchforartefactsandtoexaminethe
outsidepartsofthehull. Thetrenchwasextended3.80mfromthehullofthestarboardside
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Figure 8.26 Surface of the extended part

and named“the extended part of trench 07/09". After taking a surface look at this section
measurements were taken for the reports.

Onthe 5th and 6th November 2003 initial preparations were made for this task. The lines
stretchedbetweenSurveyPoints25and09wereextendedfurtheroutsidethestarboardside.
Theplanwastoextenditabout4 metres,butnothingcouldbefoundtomarkthisdistance.
ltwasthendecidedtoconnectthelinetoawoodenbeam,3.80 metresaway, withacopper
nail. The other line (from SP 27 to 07), which stretched 3.90 metres outside the starboard
side, was fixed to the seabed with a wooden peg.

The excavation work on the extended trench started on the 23rd November 2003. The
wooden peg was replaced with an aluminium pole and called ‘OSBP-07’ (Outside the
starboard side Point). The copper nail fixed on the wooden beam was named ‘OSBP-09'.
Theboundariesofthetrenchweremarkedwithanylonlinebetweenthesetwopoints.The
surface of this area and all its contents were recorded as were the depths of all essential
points. It was found that the surface lay about 15 cm below the level of the hull.

Figure 8.27 Rope attached to the outside of the hull



Beforethe excavation started, hundreds of crab remains and lots of concretions had to be
removedfromthesurface ofthetrench.Theexcavation started onthe 23rd February 2004
when alayer40 cmin thickness was removed. This layer was formed of gravelly new sand
and half decayed crab shells. A lot of pottery pieces were found in this layer as well as a
littleweight. Afterremovingthislayertheold grey slush sediments could be seen.Partofa
woodennailandapieceofarope(diametre5cm)attachedtothesurfaceoftheoutsidehull
with slush was also found.

Figure 8.28 Second layer of extended trench

Second layer of extended trench 07/09

Theexcavationofthesecondlayertookplacefrom27thFebruary2004.Fewerartefactsthan
expected were obtained from this trench, but a lot of pottery parts were found. A special
find was a half decayed conch from the middle of the trench. Small parts of clay pipes and
glassbottleswerefoundalloverthetrench.Therewasabigwoodenbeamnearthesouthern
borderofthetrenchandtotheeastlarge concretions could be seen. Alayer of sand 55cm
thick was removed from this second layer of the extended trench.

1hird layer of extended trench 07/09

Excavation started on the 2nd March 2004.This was the last layer to be excavated on this
trench.Noimportantartefactsorremainswereobtained,justafewpotteryparts.Thelayer
wasdugoutanother20cmdeep,butitbecameclearthatnofurtherinformationofinterest
wouldbeobtained bycontinuing,soexcavationwasstopped.Acrosssectionofthetrench
wastakenwithalevelledaluminiumpoleandthecross-level,inordertogettheshapeand
the angle of the hull from the outside. The trench was refilled by using the water dredge.
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Conclusion
The aims of the midship excavation were:

«  Tobetter understand of the composition of the site and the wreck forming process;
+  Togatherinformationontheship’sconstructionbyexcavationoftheassumedlocation
of the master-frame.

From these aims the following conclusions can be drawn:

The inclination of the ship could be determined to be 30 degrees to starboard. That
meansthatmoreofthestarboardsidehasbeen preservedthenpreviouslythought.lt
was considered thatduring the wreck forming process parts of the shipand artefacts
wouldhavebeenspreadoutsidetheship’shullonthestarboardside.Theexcavationof
the extended trench 07/09 does not support that assumption.

A cross section of the hull of the ship was taken and important features like the keelson
probably exposed. Although it cannot be confirmed where the masterframe waslocated
sincethemaststephasnotyetbeenfound,itwillprovideessentialdataforfurtheranalysis.

Figure 8.29 Cross section of the extended trench
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Figure 8.30 The outside surface of the hull from the extended trench

The further excavation aims were:

«  Togatherarchaeologicalevidenceforthefunctionoftheareahistoricallyknownasthe
sector onboard where food preparation and cooking took place;

«  Andtogatherarchaeologicalevidenceonthecargoofashipemployedforregionaland
local trade,.

Aninteresting collection of finds wereretrieved reflecting the activitiesaround the galley
andrangingfromfire-woodforthegalley,possiblesuppliesinthebarrels,acookingpotand
agrinderforfoodpreparationandplatesandspoonsforthemeals.Fromthecargowerethe
remains of coconuts and a conch shell.

With regard to our aim to‘fine tune the excavation techniques for this site; the following
conclusionscanbedrawn.Theexcavatedtrenchprovidedextensiveexperienceontheexca-
vationandrecordingtechniquesofahighlydynamicsiteexposedtoswellinshallowwaters.
By adopting the method of working in a four-metre wide trench with permanent survey
pointsanda profiler,areasonable level of accuracy was achieved.Itisrecommended that
forthenexttrenchthevariousship’sconstructionfeaturesandotherkeyobjectsshouldbe
labelledtocreateabetterreferenceframeworkforrecordingbysketches,photographsand
video. It will also make the description of the ship’s construction easier.
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9 The interpretation of the Anglo-Dutch

East-Indiaman Avondster
ships construction

by: Cristian Murray with contributions by Martijn Manders

Introduction

Asmentionedearlier,theAvondsterwasoriginallyanEnglishmerchantshipcapturedbythe
VOCin1653duringtheFirstAnglo-DutchWar.FormerlynamedtheJohnandThomas,itwas
bought by the English East India Company in 1641 and renamed Blessing. Under the East
IndiaCompanyserviceitmadeatleastthreevoyagestothelndiesand manyregionaltrade
journeys.AfterbeingcapturedbytheDutch,thevesselwasrenamedAvondsterandtakento
theNetherlands,whereitwasprobablyrefittedtoaccomplishtheVOCrequirements.In 1655
the ship sailed to Bataviaand remained operating onregional trade routes until its lossin
the Galle Bay in 1659 (Parthesius et al. 2005).

TheVOC officials who reported the wreckage referred to it as an‘old yacht' Other records
state thatin the last years of its career the ship suffered severe leaking and was no longer
able to make the long voyage between Europe and Asia. Since the vessel stayed in Asian
waters for many years without returning to the Netherlands, it is quite probable that it
underwentdifferentrepairsandroutinemaintenancewiththeuseoflocaltechniquesand/or
materials (Parthesius et al. 2005). Evidence of the use of local resources has already been
found with the existing wooden stock of one of the Avondster anchors being made from
Calophyllum, a species native to Asia (Richards 1998).

TheAvondsterwasthusamerchantmanwithanextendedandactivecareer.Sixyearsserving
theVOC, 12 yearsin the service of the English East India Company and an undetermined
periodpriortotheacquisitionbythe second, givesanestimatedtotal lifeofabout20years.
Itcanthereforebe consideredarelativelyoldvessel-and probablynotinitsbestcondition
-whenitsank. Anyway, despite the shipwas probablyalready showing evidence ofitsage
whenitwascapturedbytheVOC,itwascertainlyconsideredseaworthyenoughtotakepart
inthedemandingEuropean-Asianintercontinentaltrade.Thisisdemonstrated by thefact
thattheAvondsterwastheonlyEnglishvesselamongeighteencapturedinAsiabytheVOC
up to 1660 that was used for a return voyage.

Fromtheseprecedentswhatwouldbeexpectedtobefoundinthe Avondsterwrecksitearethe
remainsofanagedmerchantshipwhichwasbuiltaccordingEnglishtraditions, probablyrefitted
oradaptedtoDutchEastindiaCompanyrequirements,andpossiblyrepairedusingAsianlocal

Figure 9.1 The principal elements of ship design are shown in a drawing of the type found in Matthew Baker’s Fragments of Ancient English

Shipwrightryfromc.1630.Thehullformwascontrolledbythebodyprojections(PepysianLibrary,MagdaleneCollege,CambridgeUniversity).

Figure 9.2 Underwater drawing of the starboard side at Trench 02; a movable drawing grid was used to record the structure remains

(drawing C. Murray).
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resources.Fromatechnological perspective, thisvesselisaremarkablecaseoftheintegration
ofshipbuildingtraditions.Forinstance,weknowthatinthemidseventeenthcenturynorthern
Europeanmerchantseagoingvesselswerebuiltusingdiverseconceptualapproaches(Maarleveld
1992, Adams 2003). Some traditions made use of transversal timbers - the frames - to give
theshapeandsupporttothehull,whileothersassignedthatfunctiontotheexternal planking.
Evidenceofthedifferentmethodsusedin England andthe Netherlands couldbefoundinthe
remains of the Avondster.

Inconsequenceitwill beinteresting tofocus theresearch onthe ship’s constructiononthe
following aspects:

«  TheAvondsterbuilding sequenceandthe possible conceptual approach followed by
its builders.

+  Possible adaptations in the ship’s hull made both by the English and the Dutch.

+  Thewayinwhich Asianlocal materials-and maybealsolocal techniques-would have
been used when the ship required maintenance or repairs.

The present article should be seen as an interim report which makes suggestions for future
investigationsandnewareasofresearch.Thedescriptionsand commentsbelowreferonlyto
the construction of the hull structure. Therigging is not considered here. They are the result
ofthesurveysandsubsequentresearchconductedduringthefieldworkseasonsofFebruary-
March2003,November-December2003andNovember-December2004.Previousresearchon
theshipconstructionwasmadeafterthefieldworkcarriedoutin2002and2003andisalready
published (Parthesius et al. 2003, Parthesius et al. 2005).

Methodology

Thesitewasonly partially excavated-around 7 %of theestimatedburied structure (see exca-
vationreport).Sincemostofthewreckisstillburiedundersand, therecordingandstudyofthe
shipremainsweremade firstly,onthepartsofthestructurethatwerevisibleabovetheseabed
and,secondly,onthesectionsofthehullexposedbytheexcavation(Trenches01and02).Even
though several diagnostic structural components were recorded, much of the hull remains
coveredbysedimentandtheirstudywillonlybepossibleafterfurtherexcavation.Thereforethe
followingdescriptionsandinterpretationsareofapreliminarycharacterandcouldberevisedif
new excavations take place.

Themethodologywasfocusedonidentifyingtheship'sdifferentstructuralelements,recording
theirmainfeatures (such as shape, dimensionsand wood type) and examining the way they
areassembled.Specialattentionwas paidtothoseelementswhichwereof commonpractice
in British or Dutch ship construction of the seventeenth century as well as to the evidence
ofrepairsand modifications.Unfortunately notenoughtimecouldbedevotedanalysingthe
fastening methods in detail.

No component of the structure was disassembled to provide access to unexposed pieces.
Disassemblingwoodtimberssuchastheceilingortheexternal plankingwouldbenecessary
toexaminetheactualbuildingtechniqueandsequence, butatthisstage ofthe projectitwas
decidednottousesuchintrusivetechniques.Samplesweretakenfromanumberoftimbersin
order to identify wood species.



Two basic survey methods were applied underwater to draw the hull remains. The ‘offset’
method was mainly used for the structure parts with along and narrow shape. After fixing
labelled survey pointstothewooden structurewith coppernails,ameasuring tapeattached
toarigid polewasfitted connecting two points.The survey points, which werelying approxi-
mately 2 mapartfromeachother,weremappedinthesite planwithtrilaterationfromdatum
points previously fitted outside the wreck.The pole was used as a baseline from whichright-
angledhorizontal measurementsweretaken.Sincethe measurementstakenwith the offset
methodwererelativelyshort, thesystemwasaccurateenoughtodrawa 1:10scaleplanofthe
structures.Theresultingtwo-dimensionaldrawingwascomplementedwithdepthsofrelevant
points.Inthe midship area a cross section was measured and drawn with the help ofan alu-
minium pole fixed transversely over the wreck.

A mobile’drawing grid‘was also used, particularly where the structure to be surveyed had
numeroussmalldetailsandthedatumoffsetmethodwasnotpractical (Figure9.2).Aplastic
1 by 1T mgridwith10by 10 cmstringsquaresanddoublestringingwasutilized.Depthswere
measuredfromthetopofthegrid. Thegridwaspositionedwithinthesiteusingtrilateration
fromthepreviouslyestablishedsurveypoints.Additionally,underwaterphotographywasused
to complement the drawings.

Theresultantdrawings were then digitalized andimported to an‘Autocad‘file. Finally they
wereassembledinthesiteplan,whereallthesurveypointswerepreviouslypositionedusing
the ‘Site Surveyor’ software.

Althoughthesurveymethodsusedwereconsideredappropriatefortherequiredpurpose,some
improvementscouldbemade.Environmentalfactorslikelowvisibility (1.5 minaverage)and
high-energy swell had a greatinfluence on drawing and measuring. In particular the strong
movementcausedbytheswellwasaconsiderabledisturbingfactorforboththediversandthe
equipment.Theplasticdrawinggrid,forinstance,wastoolightandcouldnotbekeptinastable
position. The use of a heavier metal frame would have been better.

Since one of the main goals of the project was to train the local team of archaeologists in
underwatertechniques,manyofthesurveytaskswereexecutedbythemwiththesupervision
ofanexperiencedarchaeologist.Studyingshipremainsunderwaterisanimportanttaskwithin
amaritimearchaeologicalprojectsinceitprovidesthenecessaryinformationtoinvestigatethe
constructionofthevesselanditsuseovertime.ltbecomesachallengingtaskaswellwhenthe
environmental conditions are so difficult, as is usually the case on the site of the Avondster.
Every site has its own characteristics and conditions, demanding custom-made solutions.
Developingskills,methodsandtechniquessuitableforthesiteconditionsthereforebecamea
high priority,aswellas helping the SriLankan team tofind theirown solutionsforthedifficul-
ties in the fieldwork that they would encounter.

Areas recorded
in the 2003 and 2004 frieldworks

During the fieldwork carried out in February-March and November-December 2003 and
November-December2004differentareasofthesitewererecordedtoenablethestudyofthe
ship’s structure. Some of these areas were excavated while others were not (Figure 9.3).
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Figure 9.3 Plan of the exposed hull remains; the grey lines illustrate the areas recorded in previous fieldwork.

references:

1. Bow,

2. Galley,

3. Keelson,

4. Stern,

5. Sternpost section,
T1.Trench 01,

T2.Trench 02
(drawingbyK.CamidgeandC.Murray,basedonrecordingsofthe2003-2004fieldseasonsandprevioussiteplanbyR.Muthucumarana).
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Anareaofthehullaroundthemiddleoftheshipwasinvestigatedaftera2 mwidetrenchexca-
vation (Trench 01) was completed.Itislocated aroundabrick structure identified as the ship
galleyandclosetowherethemidship(ormaximumbreadth)sectionshouldbe. Theexcavation
exposed partsofthestarboardandportsides, whilethe centraland deepest partofthe struc-
tureremained covered. A section of the portside close to the centreline was also uncovered,
showinginterestingfeaturesthathelpedustounderstandtheconstructionofthemidshiparea.
Anareaacrossthesternsectionofthevesselwasalsoexcavated(Trench02). Twometerlong
sectionsofbothsidesofthehullstructurewereuncovered, whilethe spacebetweenthem
remainedcoveredbysand.Fromthepresenceandpositionofthedifferentstructuralcompo-
nents,theportsidesectionuncoveredwasidentifiedasbeingtheship’sbottomclosetothe
centre-line, although no traces of the keelson were observed there.

Unfortunatelythetrenchescouldnotbeextendedtouncoverawholecross-sectionofthe
structure. An exposed cross-section of a well preserved wrecksite like this is essential in
theexaminationofthemostrelevantstructuralcomponentsandtoenabletherecording
of the hull’s lines.

Although no excavation was conductedin the bow area during thesefield seasons, it was
decidedtorecordthevisibleremainsofthestructuresinceitwasmoreexposedthaninpre-
viousyears.Theexposedremainsconsistofanarrowandcurvedstructureabout12mlong,
most of which belongs to the starboard side.

Finally, a detached fragment of the stern, which is located towards the south east of the
mainstructure, wasalsorecorded during the 2004 fieldwork.This section of the wrecksite
had not been recorded in detail during previous fieldwork seasons.

Ship design

Theonlydimensions of the Blessing-Avondster known from historical sources arerelated
to its tonnage. In the English records it is listed as a ship of 250 or 260 tons, with a crew
of about 65 for major voyages (Sainsbury, 1906: 111, 27). No building contracts, ship plans
ordepictions have beenfoundsofar, so the original design of the ship remains unknown.
However,onthebasisofthearchaeologicalremainsandcontemporarydocumentssuchas
manuscriptsandtreatisesonshipbuilding,anattemptcanbemadetoreconstructitsprinci-
pal dimensions and shape.

As a seagoing merchant ship, a number of qualities concerning the cargo capacity and
the sailing capabilities might reasonably be expected for the Avondster. With a degree of
certaintytheEnglishEastIndiaCompanyand latertheVOCassessedthosequalitiesonthe
basisoftheirownrequirements,andobviouslyapprovedthem.Thecharacteristicsofarather
largervesselwithaseaworthyhullandaslightlyfullerbodywouldhavebeenpreferred.ltis
interestingtonotethatthe AvondsterisdescribedinseveralEnglishand Dutchcontempo-
rary documents as a slow ship.

As a vessel built in England, its dimensions and shape would have been dictated by the
English building procedures of the time. Anumber of English contemporary manuscripts
explaining the design process have survived. Among the most detailed documents are
MathewBaker'sFragmentsof AncientEnglishShipwrightry,probablydatingfromthe 1570’s,
theanonymousATreatiseonShipbuildingfromc.1620-25and AnthonyDeane’sDoctrineof
NavalArchitecture, 1670.Inmostofthesourcestheship’sprincipaldimensions,suchasthe



keellength,breadthanddepthinhold,weregovernedbyrulesofproportion.Suchruleswere
basedmainlyuponanaccumulationofempiricalknowledge,sincemathematicalandphysi-
cal knowledge during the seventeenth century was limited (Roberts 1998).

However it must be noted that the theoretical methods of design mentioned above may
havebeenusedonlybythelarger,more progressive shipyards.Inthesmalleryardsandfor
smallerseagoingvesselslesssophisticated procedures-liketheuseof mouldsandbattens
toacquireshapes-couldbeexpected(Steffy 1994).Inconsequencethepresentreconstruc-
tionis just a theoretical exercise, the purpose of which is to verify whether the results are
consistent with the ship remains or not.

Taking 1640 as the approximate date of the construction of the Avondster, the Treatise
on Shipbuilding (Salisbury & Anderson 1958) seems likely to be one of the most appropri-
atesources.Inthiswork theauthorrecommendsaKeel Length:Breadthratioof 25:9anda
Breadth:Depthratioof7:3,soknowingoneofthesedimensionstheotherscanbecalculated.
Using the tonnage rule of the time (L x Bx D/ 100), the keel length for a 250-260 ton ship
would have been around 23 m (77'). However, the keel dimensions in the archaeological
record seem to be somewhat larger. Though it remains buried, from the extension of the
exposed structures we are able to estimateits approximate length to beabout 28 m (92').
Thispotentialdiscrepancybetweenthehistoricalsourcesandthearchaeologicalremainscan
notpresentlybeexplained.Theycouldberelated with possiblemodificationsmadebythe
Dutch, suchasanenlargementofthehull(averlangerorverlenger),orsimplywith theuse
of a different tonnage rule.

The principal dimensions based on the estimated keel length and the proportions of the
Treatise on Shipbuildingare giveninTable 1.The valuesfor breadth and depth matchrea-
sonablywellwiththearchaeologicalevidence.Thesefiguresrepresentatonnageof437by
theaforementionedrule,whichcorrespondstoamediumsizedmerchantmanfortheperiod.

Dimension feet meters
Keel length 92’ 28.04"
Breadth 332" 10.11
Depth in hold 14'4" 4.37

Table9.1PossibleprincipledimensionsoftheAvondsterbasedontheTreatiseonShipbuildingfromc.
1620-25 (Salisbury & Anderson 1958).

Themidshipsectionwas,intheEnglishshipbuildingofthatperiod,amajorfactorincontrol-
lingthe hullform.Mostofthe manuscriptsexplainthe procedure todelineateit.Figure 9.4
shows the reconstructed midship section of the Avondster based on the proportionsand
geometryexplainedinthereferredtreatise.Theradius of the principalarcsthatmouldthe
midshipsection-thefloor, breadthandreconcilingsweeps—areagiven proportionofthe
mainbreadth(Salisbury&Anderson 1958).Thisreconstructioncouldnotbecomparedsofar
withthearchaeologicalremainssinceonlysmallsectionsoftheframeshavebeenexposed
during the excavation.

137



138

Figure9.4Reconstructedmidshipsectionofthe AvondsterbasedontheTreatiseonShipbuildingfrom

¢. 1620-25 (drawing C. Murray).

Hull remains

Extent and integrity

Theremains of the ship's hull consist ofanintegral structurearound 30 mlongand 8.60 m
wide and asection ofthe stern, whichisdetached and lies, at the nearest point, 12 mfrom
theformer (seeFigure9.3).Thesaidstructurescoveranareaofabout220m2.The presence
of disconnected structures or components buried under the sand can not be discarded.

The bow is easily identifiable in the main structure and is orientated west-south west.
Althoughonlyashortsectionofthekeelsonwasuncovered,thelocationofthevessel’scen-
treline can be traced from the configuration of the structural components near it.

Thewreckislyingontheseabedonitsstarboardside(Figure9.5A-B).Measurementstakeninthe
sternarea after excavation gavealist of 34 degrees, which seems to be consistent throughout
thelengthofthesurvivinghullstructure.Thedispositionofthecannonsalongthestarboardside,
some of them outside of the ship, is consistent with the mentioned list. This alsoindicates that
thewrecklayinthatpositionforalongperiod,evenbeforeitbrokeup.Fromobservationsmade
duringpreviousfieldwork,itisquiteprobablethatcollapsedpartsoftheupperstructurearestill
buried underthe sand outside the starboard side (Manders et.al. 2003, Parthesius etal. 2003).
However,anexcavationtrenchoutsidethewreckfollowingthelineofthemidshiptrench(Trench
01) did not reveal any significant structural part (see chapter 8 on Trench 01).

Theremainsofthemainstructuredonotprojectabovethesedimentlevelmorethan40cm.Due
tothepronouncedlist,thestarboardsideisburiedtoasignificantextentandisthereforemuch
betterpreservedthanthe portside. Thestarboard side has survived as high asthe main deck,
wellabovetheturnofthebilge.Theportsidehassurvivednotbeyond2.5mfromthecentreline.



Figure 9.5 (A-B) Schematic cross sections of the surviving structure based on the recorded exposed
remainsandthereconstructedsectionofFigure9.4(lookingabaft): A.Midship, B.Stern.Themissing
partsaredrawnwithdottedlines(thesternkeelsectionlaysseparated fromthemainstructure);the

buried remains are hypothetical (drawing C. Murray). C —

139



140

Theseparatedfragmentofthestern,essentiallya7.5mlength of structure containing part
of the sternpost, the keel and associated planking, lies on its starboard side with a list of
38 degrees.Together with the galley it is the most exposed part of the shipwreck, with a
maximumelevationof 1.4mabovethesurroundingsedimentlevel. Asignificantscouring
around the structure has been observed.

Theseparationofthesternstructureis probablyaconsequenceofthewrecking processas
itis known from archival sources that the ship broke up after grounding (Parthesius et al.
2005). Since the excavation did not reach the lower levels of the aftermost section of the
hull, itis not possible to identify the exact place where the stern structure was originally
connectedwiththehull.However,itseemsthatnotmuchofthelengthoftheshipismissing
between the main structure and the stern section.

Thewholesurvivingstructurerepresentsapproximately30%oftheoriginalhull.Bycompari-
sonwiththeaveragerateofpreservationreportedfromothercontemporaryshipwrecksin
tropicalwaters(liketheBatavia,VerguldeDraeckandSeaVenture,amongmanyothers), this
proportionissignificantlyhigher.Thissituationofferstheopportunitytoconductareward-
ing analysis of the hull structure.

Framing

The eroded ends of several frames are visible in most of the exposed hull’s outer limits
(Figure9.4).Theexceptionsarelimitedtothebowarea, whereonlysmallremainsofframes
protrudefromthesediment,andthesternpostsection,whichshowsnotracesofframes.The
excavatedareasare,naturally,theplaceswhereframesweremoreexposedandthusacces-
sibleforrecordingandanalysis.Theareasexcavatedinthelasttwofield seasonsare,aswas
previously mentioned, the midship trench (Trench 01) and the stern trench (Trench 02).

The ends of fifteen frame elements were recorded at the port side, within the excavated
areas. Their proximity to the centreline suggests that they correspond to floors and first
futtocks.Thepositiveidentificationofeachsingleframewasnotpossiblesincethekeelson
andceiling, which are placed ontop, were notdisassembled.Elevenframe elementswere
recordedafterexcavationofthestarboardside.Theywerepreliminarilyidentifiedassecond
and third futtocks due to their distance from the projected centreline and their relative
positiontotheremainsofthemaindeck.Thiscouldbeverifiediffurtherexcavationanddis-
mantlingoftheceilingtakesplace.Samplestakenfromsomeofthefuttockswereidentified
as being of white oak (Table 9.2).

References Table 9.2

(*) 1 sample from each element (identification Godfrey 2005)
B. bow area

M.  midship area

S. sternarea

BL. bottom level

WL. waterline level

nr. not recorded

avg. average

C. circa



Element

Frames - possibly floors & first futtocks

Frames-possiblysecond&thirdfuttocks

‘Room & Space’

Planking - inner

Planking - middle

Planking - sheathing

Planking - total

Ceiling - stringer
Ceiling - common plank
Ceiling - limber strake
Ceiling - limber board
Keelson

Rider

Stempost

Sternpost

Deadwood knee?

Main deck - beam
Main deck - planking
Main deck - waterway

Main deck - spirketting

Location

M-S /BL

M-S /WL

M-S /
BL-WL
M-S /
BL-WL
M /WL
S/BL
M /WL
S/BL
M /WL
S/BL
M /BL
M/BL
M/BL
M/BL
M /BL
M /WL
B/BL
S/BL

S/BL

S/WL
S/WL
S/WL
S/WL

Table 9.2 Dimensions and wood types of the recorded structure elements.

Sided dim.
(or thickness)
incm

10 to 33 (most
bet. 18 & 22)

14 to 27
(avg. 24)

54 to 60
(avg.57)

c.25
c. 25
c.25

c.24

16to 25
5
c.6/9
7.5

Moulded dim.

(or width)
incm

nr.

Room avg: 43
Space avg: 14

nr.

nr.

nr.

c.25
c.35
21
31
27
nr.
c.35
c.36

(atrecordedlevel)

c. 20

(atrecordedlevel)

11to 19
c.25
c.40
c.38

Wood sample (¥)

Whiteoak(Quercussp.)

Elm
(Ulmus sp.)

Elm
(Ulmus sp.)

Pine (probably of the
red deal type)

Whiteoak(Quercussp.)

Whiteoak(Quercussp.)

Whiteoak(Quercussp.)
Whiteoak(Quercussp.)
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Acertain patternintheframing structure was detected, atleast 22 of the 26 recorded single
framesarearrangedinpairs(Figure9.6).thisdispositionsuggestsadouble-frameconstruction
system,inwhichtheframescompriseoftworowsofoverlappingfuttocks.Doubleframeswere
usedinshipbuildingoftheperiod, mainlyinthebiggeryardsfortheconstructionofwarships
andIndiamen (Goodwin 1987, Morrisetal.1995). Accordingto Anthony Deane’s Doctrine of
NavalArchitecture(1670)theframesofanaveragesizeshipconsistedofacentralfloortimber,
three overlapping futtocks and a top timber on each side of the keel (Lavery 1981).

Doubleframesarecommonlyassociatedwiththe'frame-first'shipbuildingmethod,inwhich
the complete structure of frameswas pre-erected on the keel before the planking began.
In contrast,in the’shell-first'method the building sequence wasreversed, since the exter-
nal planking was firstassembled and the frames were fitted afterwards. In this system the
frameworkdid notneedtofollow a specific pattern, being simply placed tofit theinternal
shapeoftheshellinthemostconvenientway.Thismeansthatthelengthandsideddimen-
sionsofindividualframeelementsweremuchmoreflexibleandtheywerescarcelyattached
toeachother.Additionally,anumberoftransitionalmethodswerealsoappliedinthe sev-
enteenthcentury,aswasdemonstratedbyseveralstudiesofbothEnglishandnon-English
ships (Martin 1978, Maarleveld 1992, Adams 2003). In these methods the construction
sequenceconsistedinanalternatingassemblyofframesandplankingsections.Forinstance,
theproposed modelforthe SeaVenture,anEnglish merchantmanwreckedonaBermuda
reefin 1609, suggeststhattheassembly of the lowest strakes of the bottom planking hap-
pened after placing some control floors across the keel, but before putting the futtocksin
place.Thisstepwiseprocedureofadvancingtheconstructionprovidedtheshipwrightswith
the required control to fair the frame timbers to the appropriate shape (Adams 2003).

Inmostoftheframesrecordedatthe Avondster site the two rows of futtocks haveagap of
around2cmonaverage.Additionally,notracesofhorizontalfasteningswereobservedinthe
exposedframes,buttheirpresenceinthecoveredsectionsisnotdiscarded.Onlytwojoints
connectingadjacentframeelementswereobserved,beingbothbuttjoints.Becauseoftheir
locationclosetothecentrelinetheypresumablycorrespondtothejointbetweenthefloors
and second futtocks. No treenails or bolts were used to interconnect both timbers.

Thisevidence - the absence of fastened joints between adjoining timbers - suggests that
theframeelementswereassembledpiecebypiece,i.e.notpre-erectedbeforetheplanking.
In such cases the strength of the framing system would depend largely on the fastening
betweenframesandtheinnerandouterplanking.To confirmwhetherthe Avondsterwas
originally builtfrom built-up frames oranothertype of building sequenceisasubject that
needs more in situ research before this research question can be resolved.

The‘room and space; i.e. the distance from a moulded edge of one frame to the corre-
sponding pointon an adjoining frame, is relatively regular (see Table 9.2 for dimensions).
Theaverage'space;theunoccupieddistancebetweenframes,isaround 1/3ofthestandard
‘room;thepartoccupiedbythedoubleframe.Neverthelesstherecordedframesareasmall
proportionofthewholeframingandconsequentlythesemeasurementshavetobeconsid-
eredtobefragmentaryevidence.The'roomandspace’isakeyindicationoftherobustness
ofthestructure.Fromthevaluesavailable,itcanbeassumedthatthe Avondster’s hull was
relatively heavily built. Thisis consistent with the records from 1643 whereitis reportedas
being a very strong vessel (Sainsbury, 1906: I, 361A).



Thesideddimensionsofframesclosetothecentrelinevary,rangingfrom10to33cm(Table9.2).
Thesideddimensionsarelargeratthewaterlinelevelthannearthekeel,apatternthatcannot
beexplainedfromtheavailabledata.Atthestern-portsideareamouldeddimensionscouldnot
bemeasuredastheexcavationdidnotreachtheexternalplankingbelowthem,butthesignifi-
cantdepthofthesetimbersisevidenceoftheirclosenesstothecentreline.Additionally,further
excavationis necessary toidentify whetherthey are full frames - lying across the keel - or half
frames, with their heelsrestingagainst the deadwood.The use of halfframesat the sternwas
commonpracticeinEnglishshipbuilding,wherethenarrowanglebetweenbotharmsofafloor
made it impractical to build them from a single piece of timber (Lavery 1984).

No evidence of cant frames - frames that are not perpendicular to the centreline - was
recorded, although only a small portion of the frames at the vessel ends were uncovered
bytheexcavation.Howeveritisbelievedthatcantframeswerenotextensivelyadoptedon
British ships until the beginning of the eighteenth century (Goodwin 1987).

Thefastening systemswere expeditiously recorded and were not fullyinvestigated at this
time.Severalholesoftreenailsarevisibleontheinnerfacesofsomeoftheframes,whileone
framehastwolargeironboltsprotrudingfromitsupperface.Additionally,itislikelythatnot
alltheexistingtreenailshavebeenidentifiedandtheyarethereforemissingonthesiteplan.

Thealmostcompleteabsenceofframesintheexposedareaofthebowissomewhatcurious,
contrasting with the extensive survival of the external planking. Such situation could be

associated with the relative strength of the external planking.

Figure9.6Sketchofthe portside bottomremainsexcavatedamidships.Thetimberwithanironconcretionatthelowrightcornerofthe

illustration is the keelson (drawing C. Murray)
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External Planking
Theexternalplankingisvisibleinmostpartsofthesite,both
on the starboard and the port sides. It is ‘carvel-built; that
is, builtwith planks laid flush onto the framesandfastened
tothem.Interestingly,theplankingcomprisestwolayersof
planking plusathird layer of sheathing (Figure 9.7).Ithasa
total thickness of as much as 21 cm, which is even thicker
than the frames!

Thethicknessofeachlayervariesaccordingtothesurveyed
section and the condition of the wood (see Table 2). In the
sternpost area the total thickness is about */, of the thick-
nessamidships.Thedifferencebetweentheareascouldbe
associated withthe need toreducetheplankingthickness
wherethelowersternpostsectionisreached,andalsowith
thepossiblepresenceofawaleinthesurveyedmidshiparea,
wherethe measurementsweretaken nearthewaterline. A
thinnerlayerofplanking,whichiseasiertobend,couldalso
be used where the hull’s curvature is more pronounced.

Amultiple-layer planking systemwas previouslyrecorded
on the wrecks of large Dutch merchantmen of the time:
the Mauritius (built 1602; L'Hour et al. 1989), the Batavia
(wrecked 1629; Green &Parthesius 1989; Parthesius 1991),
bothinservicefortheVOC,andtheScheurrakSO1(datedc.
1585;Maarleveld 1994;Manders2003).The sameplanking
system was also found on the B&W?2 wreck (built before

Figure9.7ThethreelayersoftheAvondsterexternalplanking;fromleft

to right: sheathing, middle layer and inner layer.

1609; Lemée 2006) which is probably of Dutch origin
and was in the service of the Danish East India Company.
These four vessels had in common a double layer of solid
oak planking not less than 14 cm thick. Additionally, the
Mauritius, Batavia and B&W?2 had also an external pine
sheathing of approximately 3 cm thick. Maarleveld (1994)
suggeststhatthedouble plankingsolutionadoptedinthe
aforementioned shipsis an adaptation of the Dutch-flush
shipbuilding tradition (a kind of shell-first method) for the
construction of larger vessels in a transitional period of
Dutch shipbuilding at the end of the sixteenth century.

The two inner layers of the Avondster planking are made of
elm (identified from samples taken from the sternpostarea)
whileinthepreviouslymentioned Dutchshipsoakwasused.
Oakwasusuallythepreferredwoodfortheexternalplanking
bothinEnglandandtheNetherlands,whileelmwasfrequently
used in English shipbuilding for long structural timbers like
thekeel.EImplankingwasalsofoundinotherEnglishwrecks
like the man-of-war HMS Dartmouth (built 1655, sank 1690;
Martin 1978), but no historical or archaeological records of
elm planking have been found for Dutch vessels.

The outermost layer of planking, the protective sheathing
(ordoubling),is pinewood and hasaremarkablethickness
of 5to8cm.Usually the sheathing consisted of thin boards
of a soft sacrificial wood which protected the inner, more
durableplankingfromwood-borerorganisms.Pinewoodwas
considered moreresistanttoshipwormthanoakanditwas
also cheaper. Since this layer absorbed most of the physi-
calandbiologicaldamage,itwouldhavebeennecessaryto
regularly replace it.

In the bow area two layers of sheathing were observed.
Thewoodappearsto beatropical species, whichwouldbe
evidenceofrepairsusinglocalresources.Thestempostalso
seemstobesheathed(boxed).Theseareinitialobservations
and and requires further research .

Thefasteningmethodalsorequiresmoreinvestigation.As
no excavation was carried out on the outside of the struc-
tureand no parthasbeen dismantled, the system thatwas
usedtofastenthe plankingtotheframesandthedifferent
layers between them could not be recorded.

In some areas of the wreck the external surface of the
sheathingshowsaconcretedshellcreatedbythecorrosion
productsofcloselyspacedmultipleironnails. Afterremoval



of a small portion of this sheathing, rectangular holes of 5 by 6 mm in a diagonal pattern
were exposed (Figure 9.8). This additional protection from wood borers was also foundiin
otherDutchwreckslike the Batavia (1629) and the Buitenzorg (1759).Inawrittenreference
from 1634itwasrequiredthatthe protectionbyexternal nailingbecomestandard practice
inVOC ships sentfromthe Netherlands (Coolhaas 1960). A similar method wasalso usedin
England where it was known as ‘filling nails’ (Bingeman et al. 2000).

Figure 9.8 Holes left by the iron nails, now corroded away, driven in the external surface of the pine

sheathing for extra protection against wood borers.

Internal hull components
Several structural timbers were recorded and identified in the interior of the hull. Most of
them are placed in the longitudinal, fore-and-aft, axis.

Asetoflongitudinaltimbersofdifferentsizesplacedatoptheframesatthemidshipareaare
partoftheceiling,theinternal planking ofthehold (seeFigure9.6).Theoutermostelement
towards the portside, which is 110 cm from the centreline, seems to be a stringer, a thick
plankthatprovidedadditionallongitudinalstrength (seeTable2).Theinboardedgeofthis
timber has arebate where a narrow piece of pineisfitted, probably arepairmade atsome
pointin the ship’s life. Adjacent to the centreline lays a common ceiling plank. Next to it
thelimberstrake,thelowestpermanentceilingplank,isplaced.Thethicknessofthetimber
indicates it also has a structural function

The nextand last plank towards the centreline is the limber board, which could be removed
tocleanthelimberhole(seeTable9.2).Curiously,thelastthreeelements(thecommonceiling
plank limberstrakeandlimberboard)allterminateatthesamepoint.Boththeceilingplankand
thelimberstrakecontinueinadjacentpieces,whilethecorrespondinglimberboardismissing.
The last structural element uncovered with the excavation at the midship area was a small
sectionofthekeelson,itsdimensionsbeing31cmsidedand27moulded.lthasroundedupper
edgesand alargeiron bolt head protruding from its upper surface. The identification of the
keelson provides valuable information about the position of the whole structure.
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Intheinterim report of the February-March 2003 fieldwork written by the MAU teamasimilar
structureofceilingplanksandkeelsonisdescribed,whichwasuncoveredafterexcavatingatthe
westsideofTrench01.Herethekeelsonpresentsasmallcut-outrecessonthetop, presumably
to hold astanchion, and several ballast stones were found close to it. Even though the main-
maststepwasexpected to befound withinthisarea, noevidence ofitwasfound (Manderset.
al.2003).0Onthestarboard side evidence wasfound of the caulking of the ceiling planks. Here
pieces of tarred rope were found to have been driven into the seam between the planks.

Threefore-and-aftplankspartiallycoveredbythinboardscanbeseeninthesternarealying
atoptheframes.Theyseemtobepartoftheceiling-maybethelimberstrakeandthelimber
board.Thethinboardsplacedovertheseplankspossiblyhaveaprotectiveroleforboththe
structure and the cargo.

The head of what could be arider was uncovered amidships, on the starboard side. Thisis a
largetimberfittedtransverselyatoptheceilingandwasusedasastructuralreinforcement, like
aninternalframe.Tracesofanironboltusedtofastenittotheshipsidecanbeseen.ltiscom-
monlyassertedthatmerchantshipsdidnothaveriderssincetheyreduce capacity.Whether
thistimber was part of the original construction orwasintroduced lateras a structural rein-
forcement-maybetostrengthenanoldship,isunresolvedandrequiresfurtherinvestigation

Additionally, two smalllead plates with nail-holes around theiredges were found close to
therider.Theycouldhavebeenusedaspatchestopreventwaterleaking.Togetherwithsome
repairs in ceiling planks, they are evidence of maintenance during the ship’s life.

Stem and stern posts

Ashort segment of atimber that seems to be the stempost was recorded inthe bow area.
Itsdimensionsareapproximately 25 cmsided and 35cmmoulded. Since thisareawas not
excavatedonlytheremainsexposedabovethesediment,whichareasmallproportionofthe
bow structure, could be measured and drawn.

Figure9.9.Sketchofthelowersternhullsectionthatliesontheseabeddetachedfromthemainstructure.The

sternpost has broken up just above the upper surviving rudder gudgeon (drawing C. Murray).
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Theassumedstemposthasaslightupwardcurvatureandis
flankedonbothsidesbythestrakesoftheexternalplanking.
Fromtheanglethatthestrakesjointhispiece, the surveyed
segmentwouldbelongtothelowersectionofthestempost.
No traces of associated timbers like the apron (the inner
false post) were observed within the exposed structures.
Remainsofacaulkingorprotectivematerialwereobserved
in this area inside the joints of some timbers. It seems to
be composed of a matting of animal hair and tar. A similar
product was found in the wrecks of the B&W2 (before
1609), Sea Venture (1609), HMS Dartmouth (1690) and the
VOCshipBatavia(1629).ltsapplied onthe hulltogetherwith
sacrificialwoodsheathingintheseventeenthcenturyBritish
Navy,aswellasonVOCships,isknownfromhistoricalrecords
(Bingeman et al. 2000). lower segment of the sternpost is
one of the main structural components of the hull section
whichisdetached fromthe main structure (Figure 9.9).This
hullsectionisahomogeneousstructurewhich presumably
retainsitsoriginalshape.Mostoftheinternalstructurecould
notberecordedsinceitiscovered by theexternal planking.

The aft side of the sternpost is sheathed with a metal plate,
identified as lead, 5 mm thick. Between this plate and the
wooden surface of the sternpost a very thin copper sheet is
placed. This sheathing has a width of 25 cm, which is prob-
ably equal to the sided dimension of the sternpost. The rake
ofthesternpostcouldnotbemeasuredsincethekeelwasnot
exposed.Asampleofthesternpostwasidentifiedaswhiteoak.

Twoiron concretions protrude from the aft side of the stern-
post, which are presumed to be the remains of the rudder
gudgeons(Figure9.10).Thedistancebetweenthetopsidesof
bothgudgeonsis 108cm.Thebracesofthesefittingsarenot
visible,seemingtobecoveredbytheplanking.Interestingly,
the sides of the sternpost are also covered by the external
planking,althoughitseemstobeonlybythepinesheathing.
No traces of the rudder were observed in this area.

Two vertical timbers project out from the top of the stern
structure afore the sternpost.The one abaftis probably the
inner post, a timber attached to the forward surface of the
sternposttoincreaseitsstrength.Theforwardtimbercould
be the upper partof the deadwood knee. Anumber of iron
boltscanbeseenprotrudingaforethistimber, betweenthe
lower strakes of planking (Figure 9.11).

Noremainsoftheathwartshipselementsofthesternstruc-
ture, i.e. frames and transoms, were found in this area. The
keelispresumedtobeburiedunderthesand,furtherexcava-
tion is required to confirm this.

Deck structures
Severalstructuresfromthedeckswerefoundandrecorded
on the starboard side of the hull. The port side has no deck
remains, since its surviving level is much lower than that of
the starboard side.

Figure 9.10. The surviving upper rudder gudgeon, heavily

concreted, still attached to the sternpost.

Figure9.11.Ironboltsprotrudingfromthewoodenremainsofthe

stern hull section, between the planking strakes.
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Asectionofadeck, presumablythemain (orlower)deck,isstillinitsoriginal positionatthe
sternarea,whereitwasuncoveredafterexcavationinTrench02.Fivebeamscanbeobserved
underthedeckplanking,whicharebroken closeto 1 mfromtheship'sside (Figure 11).The
beamsare, onaverage, 46 cmapartand theirsided dimensionsfrom 16to 25 cmand their
moulded 11to 19cm.Thefirstandlastbeamshavebothhangingandlodgingkneeswhile
thethreebeamsinthe middle seemtohave noknees.However,sincethespaceunderthe
deck planking was not excavated the supporting structure can only be inferred from the
exposedtimbers.HangingkneeswerecommonintheEnglish,aswellastheDutchshipbuild-
ing traditions while lodging knees are a characteristic of English construction.

Theoutermoststrakeofthedeckplankingisplacedontothedeckbeams.Sometreenailsin
linewiththedeckbeamscanbeseen.Boththeplankingandthebeamshavebeenidentified
aswhite oak. Adjacent toitand along the hull side a waterway is placed. Waterways have
the function of keeping any water away from the sides and directing it towards the scup-
pers, which drain the water off the deck. The upper surface of the waterway has a slight
slopetowardstheinteriorofthevesselanditsinboardedgehasarecesswhereascupperis
located.Onlytherimofthescupper’sroundintakeisvisible,whichseemstobemadeoflead.
Theinternal diameteroftheintakeis7 cm.The presence ofascupper provesthatthisdeck
wasabovethewaterlevel.Onthebasisof theshape ofthereconstructed crosssectionand
thelist of the hull, this deckis believed to be the main (or lower) deck, the deck just above
the water level. Curiously, a solid round object, which seems to be a piece of iron shot, is
firmly lodged into the scupper’s intake.

Asimilarlead pipewasfoundamidshipsrunningthroughthesideoftheship.lthasasquare
section of 9 cm each side and has a rim around its intake. It could be a different type of
scupper or a pipe to drain the water from the pump.

The spirketting is placed against the frames internal face. This plank is the lowest strake
oftheinternal planking above the deck. An assembly of five small wooden pieces placed
athwartshipsislocatedintheangleformedbythewaterwayandthespirketting.ltisplaced
justaforethescupperandinthesameline of thedeckbeam below.The purpose of thisset
of timbers is unknown but could be associated with the structure of a bulkhead.

Abulkheadwasobservedunderthedeckinthesternarea.ltrunsathwartshipsandisbuilt
withhorizontalboardssupportedbysquaresectionstanchions.Thepresenceofawooden
lining covering the underside of the deck is somewhat curious. It could be related to the
function of the cabin or storeroom below.

Adeckclampwaspartiallyuncoveredinthe starboard sideamidships (Trench01).It prob-
ably corresponds to the same deck level located at the stern area. Although collapsed, a
deckbeam stillliesinits original place (Figure 9.12). 1t has a sided dimension significantly
largerthanthebeamsatthe sternareapreviously mentioned.Such asignificant scantling
wasprobablytheretosupporttheweightofthegalley(abrickstructureidentifiedasDutch
originbyitsuseofaspecial type of yellow bricks, lJsselsteenjes), The galleyis nowresting 2
mfromtheshipsideandstilloverthebeam.Thisdeckbeamwasbraced frombothsidesby
lodgingknees,whichhelditinthehorizontal plane.Remainsoftheaftkneecanstillbeseen
inits place whilethe fore knee, which wasloose, was recovered during previous fieldwork
foranalysis.Someevidenceofstandingkneeswasalsoobservedonthestarboardside.They
mighthavebeenplacedthereatalaterstagetoreinforcethehullortoenablecannonstobe
carried on board.



Figure 9.12 Sketch of the deck and bulkhead remains excavated at the stern. Note the recess in the waterway for the scupper (drawing C. Murray).

Figure 9.13 Midship starboard side section.
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Construction and Adaptation

Arelevantaspectoftheship-constructionstudyisthebuild-
ingsequence.Thesuccessioninwhichthestructuralcompo-
nentswereassembledprovidesessentialinformationtohelp
ustounderstandtheconceptualapproachthatshipbuilders
followedinthe constructionoftheirvessels (cf. Maarleveld
1992, Adams 2003, Lemée 2006). The particular concerns
thewayinwhichtheintellectual creation-thedesign-was
articulated with the manufacture process and is strongly
connectedwiththesocialcontextinwhichtheytakeplace.

Inits most developed version, the construction process of
the frame-first method was divided into two phases. The
design phase, where the hull lines were pre-established
and represented in a draught or a model, and the con-
struction phase, later carried out according to that design
(Figure 9.13). This system was only followed at the large
shipyardssinceitrequiredlearnedshipwrightstodeal with
the relatively complex design projections. Conversely, in
the shell-first method the design and construction devel-
oped simultaneously. The hull shape was defined by the
shipwrights while they progressed with the construction,
althoughtheycertainlyhadinmindtheoverallformbefore
starting (Maarleveld 1992, Adams 2003).

Sometransitionalmethodsdevelopedinthesixteenthand
seventeenth centuries in Europe can be located around

the two conceptual boundaries mentioned before. In the
‘frame-based’'methodillustratedbyAdams(2003)theshape
ofthehullwasdirected by theframes, butthe construction
alternated between sections of frames and planking. This
wasamoreorganicapproachtoshipconstructionthanthe
oneadoptedbytheframe-firstmethod.The'bottom-based’
methoddevelopedintheNetherlands,inwhichthebottom
planking was assembled prior to any frame, was led by a
differentapproach(Figure9.14).Thehullshapewasdefined
at the same time as the construction proceeded (Witsen
1671, Maarleveld 1992). Frame-based, bottom-based and
othertransitionalmethodsweredifferentanswersrelatedto

special social and economic environments.

The construction sequence used to build the Avondster

cannotbeconfirmedonthebasisofthearchaeologicaland
historical information available at the moment. Although
thevisibledouble-framepatternsupportsthehypothesisof
a frame-first system, some evidence is not consistent with
thepre-erectedframing.Thisevidenceshowsnon-intercon-
nected frame elements and a considerable variationin the

framescantlings, particularlythesideddimensions.Atransi-
tionalmethodsuchasthe’frame-based’describedbyAdams
(2003:191)couldhavepossiblybeenappliedbyitsshipbuild-
ers.ThisauthorsuggeststhatinEngland'...much,ifnotmost
carvel building in the sixteenth and seventeenth centuries
was not‘skeleton’ construction in the sense of a complete
framing system ofribs’erected prior to the application ofa
plank’skin’Inreality, the two advanced side by side...’Only
new archaeological data from the wrecksite could reveal
what building sequence was followed. Dismantling the
ceilingshouldbenecessarytounderstandhowtheframing
was actually built. Important clues could also be found
through the examination of the fastening of the planking-
frames-ceilingassemblage.Additionally,lookingfortracesof
provisionalfasteningsintheexternalplanking(liketemporary
clamps)couldbehelpful,sincetheirpresenceisindicativeof
a’bottom-based’ construction sequence.

Some constructional features found in the Avondster are
characteristicallyEnglish.Manydeckbeamsarebracedtothe
ship'ssidebyhangingkneesaswellaslodgingknees.Hanging
kneeswerecommonpractice,bothinDutchandEnglishship-
building.Butlodging knees were only used by the Dutch in
specificareas, likethebeamsaroundthelargehatches,while
theEnglishshipwrightsusedthemtosupporttheendsofthe
beamstogether with hanging knees.The presence of these
structural elements is evidence of English shipbuilding.

Incontrast,otherfeatureswerefoundtobeof Dutchorigin.
Thewaterwayfromthedeckassemblyrecordedatthestern
areaisoneexample.TheEnglishbuiltthickerand narrower
waterways,withapronouncedchamferorroundededgeto
keep the water away from the sides. The waterway found
at the site is a wide plank of c. 40 cm with a slight slope
in its upper face, a typology that can also be seen in the
SwedishwarshipVasa(builtin 1628 byaDutchshipwright).
ThepresenceofthiselementindicatesthattheDutchmade
modifications to the interior of the hull, may be as part of
repairsorasamoreimportantrefittingtochangethelayout
of the deck.

The double-layer planking and the thick sheathing are an
interesting technological attribute of the Avondster. We
know that this ship was originally built in England, where
the planking was usually erected in a single layer and no
precedents of carvel double-planking are known.Was the
double-layer therefore an alteration made by the Dutch?



Figure9.14Drawingby SieuwertvanderMeulenfromhisseries Navigiorumaedificatiofromaround
1700, showing the Dutch flush-planked shipbuilding (Groot & Vorstman 1980).

The construction of the external planking in such a strong manner - in total 21 cm thick in
some parts - suggests that this element had a primary role in the structural integrity of the
ship,beyonditsnaturalwater-tightnessfunction.ltseemsthatitwasconsiderednotjustaskin
sustainedbyaninternal structure, butratherastrong self-supported shell.This could be pre-
liminarilyconsideredanindicationofDutchshipbuildingtradition.Asitwaspreviouslysaid,the
doubleplankingwasatechnologicalsolutionadoptedbytheDutchshipwrightstobuildlarge
merchantvesselsinthelatesixteenthandearly seventeenth centuries. Thismethodcouldbe
anadaptationofthecommon (onelayer)flush-planking systemfortheconstructionoflarger
ships,keepingtotheconceptofastrongshellwithinternalreinforcements.Archaeologicaldata
fromtheScheurrakSO1andBataviashipwrecksindicatingthattheywereoriginallyconstructed
with a double layer of planking support this assumption (Maarleveld 1994).

However, if the Blessing’s planking was in a good enough condition when the ship was
captured by the Dutch, there was noreasontoreplaceit.They could have added asecond
layerof plankingand sheathed theunderwaterhullwith softwood to makeitfittooperate
in tropical waters. Several historical references indicate that the hulls of VOC ships were
reinforcedandprotectedtodealwiththespecificconditionsencounteredinsailingbetween
Europe and Asia, as well as within Asia (Parthesius 2007). Beside this, the extra layer could
have been the solution found by the Dutch shipwrights to strengthen a weakened and
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leakinghull.Inthisway,inaccordancewiththeDutchconceptualapproachtoshipbuilding,
wheretheexternalshellwasa critical componentofthe structure, the shipbuilderswould
havechosentoreinforcetheexternalplankingratherthantheframingorinternalstructure.
Archaeological data from the B&W2 wreck revealed that an extra layer of oak planks was
constructedinalaterrebuilding stage of the ship.Thisalsoseemstohave beenthe casefor
the Mauritius (Lemée 2006).

Thewoodusedfortheplankingcanbeacluetoitsorigin.Thehistoricalrecordsindicatethat
the Dutch onlyused oakto planktheir East-India ships.The other examined Dutch wrecks
with double planking - the Mauritius, Batavia and Scheurrak SO1 - are all oak-planked. As
aconsequence, the use of elm for the Avondster planking reveals that it was not fitted in
theNetherlands.AlthoughthedoubleplankingwasnotcharacteristicofEnglishshipbuild-
ing, the presence of elImindicatesthatitwasfitted in England priorto the ship’s capture by
theDutch.However,itisdoubtfulthatthevesselwasoriginallybuiltwithdoubleplanking,a
technologicalsolutionwhichismorecommonlyassignedtotheDutchshipbuildingtradition
oftheperiod.Amorerealisticexplanation could bethatthe second layerwasaddedbythe
English EastIndia Company after the acquisition of the vessel. This could have been done
for different reasons: for extra protection for along stay in tropical waters, to improve the
stability or to increase the buoyancy —the last might be necessary if the ship was refitted
to carry heavier guns and new gunports were opened in the lower deck. It is known that
majorrepairswerecarriedoutin1646,whentheEnglishEastindiaCompanyestimatedthat
theshipcouldcontinueinserviceforsevenoreightmoreyears(Sainsbury, 1906:11l, 145A).
Inany case, theaddition of an extralayer of planking could explain the several complaints
expressed in the English and Dutch written sources about the slow sailing of the ship.

Thesehypothesescanbeconfrontedinthewrecksitebytheanalysisofthefastenings,both
betweentheplankingandframesandbetweeneachplankinglayer.lnvestigationofthekeel
mightalsoprovidesomeclues.Adoublelayerofplankingaspartoftheoriginalconstruction
wouldhaveadoublerabbetinthekeel,bothrabbetsprobablybeingofthesamedepth.But
ifthesecondlayerwasalateradaptationitmaypossiblyhavealessdeeprabbetorevenno
rabbet at all.

The use of pine sheathing as a protection against the teredo worm in tropical waters was
common practiceforVOCships.Theapplication ofathinlayerof pinewood, ofabout3cm,
inthesubmerged partofthe hullis confirmedfromboth the historicaland archaeological
records.ButthelargethicknessoftheAvondstersheathingissomewhatpeculiar.Inaddition
toits protective function, such heaviness of the sheathing could have been an attemptto
reduce theweakness of the ship structureinthelastyears of its life. Considering the struc-
turalrolethatDutchshipbuildersassignedtotheexternalplanking-astrongandwatertight
compositeshell’ (Maarleveld 1994)-thisideaseemstobereasonable.Athoroughexamina-
tion of the fastening system used to connect the sheathing with the rest of the structure
canshedlightonthisquestion.Theuseofathicksheathingcouldbeexplained-onceagain
-bytheneed ofabroaderhulltoincrease stability. Howeverinthis case the extra thickness
would have been applied only at waterline level and not necessary in the bottom, where
it was also observed. Itis also possible that the increased sheathing could have provided
additional protectionfromtheimpactofcannonfireduringtimesof war.Inany case, since
thesacrificial sheathingwasfrequentlyreplaceditisquite probablethatitwasfitted by the
Dutch some time before the ship sank.



ThemaintenanceofEuropeanshipsoperatingforextendedperiodsin Asianwaterswasone
of the mainissues for the VOC. Evidence of repairs made in Asia have already been found
with the wooden stock of one of the anchors being made from an Asian species and the
possibleuseoftropicalwoodassheathinginthebow.Otherevidenceofrepairslikethefew
leadpatchesandwoodenrepairsoftheceilingsupportthehistoricalrecordswhichmention
serious leaking. However, they have not been properly examined yet and their origin is
uncertain.Althoughmoreevidenceofrepairsisexpectedinthehullstructure,thesystematic
integrationoflocalmaterialsandbuildingtechniquesremainsasubjecttobeinvestigated.

Conclusions

Althoughthestudyofthepartiallyexcavatedhullofthe Avondsterhasprovidedaconsider-
ableamountofinformationonits construction characteristics, ithasalsoled tomany new
questions. Infact most of the conclusions derived from the present analyses are of a pre-
liminarynatureandcouldbeverifiediftheexcavationisresumedinthefuture.Additionally,
itis worth remarking that the study of the construction of the Avondster has significantly
contributedtothedevelopment,incooperationwiththeSriLankanMAUteam,oftheskills
and techniques required to record, analyze and interpret wooden ship remainsin highly
dynamic environments.

Theprincipaldimensionsoftheshipseemtobeconsistentwiththerulesofproportionsderived
fromcontemporaryEnglishshipbuildingtreatises.However,thetonnagecalculatedusingthe
standardformulaoftheperiodissomewhatlargerthantheoneexpressedintheEnglishdocu-
ments.Thiscouldmeanthatadifferentmethodwasoriginallyusedtodeterminethetonnage,
orthat the ship wasin factlarger, maybe as the result of a modification made by the Dutch.

Someattributesoftheframingsystemlikenon-connectedframeelementsandflexiblesided
dimensionsindicatethatitwasnotpre-erectedbeforetheplankingbegun.Additionally,the
heavy-builtplankingcouldbeinterpretedasevidenceofshell-firstconstruction.However,
theobserveddouble-framepatternsuggeststhatthehull'sshapewasdirectedbytheframes.
Therefore the building sequence was probably carried out with aframe-based methodin
which the bottom planking could have been assembled after placing some control floors
across the keel, but before putting the futtocks in place.

Since the planking is made of elm itis most likely of English origin. However, the double-
plankingisanoddsystemfortheEnglishshipbuildingtradition.Theextralayercouldhave
beenadded at a later stage, possibly when the vessel was purchased by the English East
IndiaCompanyto operateintropical waters. It could have beenthe solutiontoincreasing
thebuoyancyandtoraisethegunportshigherabovethewaterline.Thepinesheathingwas
probablyaddedbytheDutch,sinceitwasstandard procedureforVOCships.ltsremarkable
thickness could have been to improve the ship’s stability or simply for extra protection.

TheAvondster,withitsmuchbetterpreservedhullremainsthanotherVOCshipwrecks,could
revealtheoverallconceptofitsbuildingsequenceandtheextendedhistoryofadaptations
thatitseemsto have undergone.The significantamount of evidence enclosed in this site
providestheopportunitytobetterunderstandthetraditionsinvolvedintheconstructionand
maintenance of an East Indiamen in the mid seventeenth century.
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