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e Temasek Wredknid-14th Century), Singapore.
Preliminary Report

By Michael Flecker

T N H B ISEAS-Y | | announ ced
on June the successful archaeological excavation of two histshipwrecks within
Singapore Territorial Waters around Pedra Branca. e rst shipwreck was geseal in

in the course of salvage work on a barge which had run aground on Pedra Branca.
e National Heritage Board commissioned the Archaeology Unit of the ISEAYusof
Ishak Institute to investigate and excavate the wreck in . Rreliminary Repoiy
the excavation’s Project Director Michael Flecker details the process\atiexcahip
wreck —now designated thiemasek Wreek, highlights the artefacts recovered, and
provides a historical context to the wreck.

Michael Flecker brought thirty years of experience and expertise asne awari
chaeologist to the excavation of this shipwreck as well alsearorte in the eastern-ap
proaches to Singapore, tBah Munchegn which a separate report has been published
(Flecker ). In  he joined Paci c Sea Resources for the two-year exdawaof the
Manila GalleonNuestra Senora de la Concepa@moBaipan. Since then, he has partic
ipated in and directed the excavation of several historic shipwrecks. e&eethe
th-century Belitung (Tang) Wredllecker ), the cargo of which is now exhibited in
the Asian Civilisations Museum in Singapore; the th-centimygn Wreckthe report
and analysis of which was the basis of a doctoral thesis wbtoithe National Univer
sity of Singapore (Flecker ); the th-centuryJava Sea Wre¢kathers and Flecker

); the th-century Bakau Wreckthe c.  Bin uan Wreck (Flecker ), which
was headed towards Johor; and the c.Vung Tau Wreck Most recently, Flecker has
excavated the Northern SoRtying Fish Wrectt Sabah (Flecker and Tai ).

Like all other shipwrecks excavated, from the th-cenBelitung Wrecho the
Shah Muncheg country trader ship launched in , th@emasek Wreckarried large
guantities of mass-produced Chinese ceramics (Kwa ). Some , @hgshaowls
were recovered from tHgelitung Wreck e manifest of the Shah Muncherecorded it
was loaded with tonnes of ‘China ware’. However, what is unusual and sighabaut
the cargo of thdemasek Wredis, as Flecker points out, the unusually large quantities
of underglaze blue-and-white ceramics compared to the ceramicsrestdnen other
contemporary wrecks. e intactvessel, perhaps a hookah bag#) a tall neck and a
anged rim is one of the more spectacular and unusual artefacts recovered éoen th
masek Wrecklt indicates that the Jingdezhen kilns had in the rst half of the fourteenth
century mastered the art of painting on porcelains from Jizhou, a necesfadoypskint
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the intricate cobalt glaze designs on porcelains (Gerritsen : ) and were obtain
ing cobalt in quantities su cient to glaze not only porcelains to ndeetestic demands,
but also to exporit in the quantities we have recovered fromTemasek Wreck

It would appear that there was an appreciation and demand for blue-ated-whi
porcelains in the th-century Islamicate World. e Ottomans collecteldeim, and thir-
ty-one Yuan blue-and-white porcelains survive insd@apu Sareyetoday (Pope ).

e Ardebil Collection has thirty-two examples of Yuan blue-and-whiteresamong its
collection of several hundred pieces of Chinese porcelains (Pope ). Algit with
fragments of Yuan blue-and-white wares was discovered in  in a corner of the ga
den of the Firozshah Kotla fortress of the Delhi Sultan FiedzJughlaq ( — CE),
suggesting he may have been dining o blue-and-white porcelains (G&larma and
Smart ). e Archaeological Survey of India reconstructed some forty ngelains
which they exhibited in ~ (Archaeological Survey of India ). Nea&r Temasek, Yuan
blue-and-white wares have been identi ed in the Majapahit capital of TamyDupoizat
and Harkantiningsih ).

Nothing remains of the hull of theemasek WreckVhat has been recovered of
the artefacts that the crepassengers and merchantsuld have used for their daily life
are Chinese in origin. e absence of Southeast Asian artefeatls Flecker to infer that
the ship was a Chinese vessel. e location of the wreck suggests that the ship weds head
towards th-century Temasek, rather than southwards to a Java seaportayiatidj
Some thirty-seven years of archaeological excavations on and amyt@hRning have
revealed signi cant quantities of similar Yuan blue-and-white paies among the larg
er guantities of celadons and white-wares and several tons of coarse r&gaesnaom
Chinaalong withlocal earthenware. th-century Temasek must have been a signi cant
entrepot to be trading (and consuming) the quantity of blue-and-white waatshé
Temasek Wreokas conveying to its harbour.

With its large cargo of Chinese porcelains, howevefaheasek Wreckaises a
fundamental issue about the nature of Asian trade. J.C. van Lepafgued in his
studies that Asian trade was, as in medieval Europe, essentially a simgdéddéing
trade, in which traders with their consignment of handicraes and bags pepéparded
a ship to trade at ports the ship would call at. Van Leur discounted bulk trade iall@v-v
commodities, such as comestibles. is has been challenged ByPMMeilink-Roelofsz
(), who pointed out that Melaka as described in the Portuguese records, afigeci
by Tomé Pires, was heavily dependent upon the bulk trade in everyday stéydsgnc
rice, vegetables, sugar, and fermented foods. e manifests of Asian sfop® ins that
traders, van Leur’s ‘peddlers’, boarded ships not with a few bags of peppemésiofon
pepper and other staples.

Van Leur ( : ) also argued that, as in other Asian ports, the ruler andtacis
racy, as well as the (rich) merchamtsu(g kaya dominated the trade of their ports,im
posing levies and tolls, enforcing stapling and, as in medieval Euragstinig orcommen
da,in which they would invest or fund a trader or captain of a ship to trade on theif.behal
Tomé Pires ( : ) provides a fairly clear description of Melaka'ssien of acommenda

If  am a merchant in Malacca and give you, the owner of the junk, a hurrdizatios

of merchandise at the price then ruling in Malacca, assuming thenyisédf, on the
return they give me hundred and forty and nothing else; and the payment is made, a
cording to the Malacca ordinance, forty-four days aeer the arrival of thleijuport.
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Pires is here referring to théndang-Undang Melak@_aws of Melaka), chapter on
‘Rules on the Supplying of Capital to Someone’ (Liaw : ):

(If) a provider of capital says to his agent: ‘Téikars(or) gold or silver and use it for
business, the pro t for you is such and such an amount’, the pro t derived frersale
(transaction) must be xed beforehand. Meanwhile if the capital is lobtlwere were
losses, he (the agent) need not be compensated for (the loss of) the bushekss
of the property, (provided that) it was not due to any negligence on his part.

An earlier chapter , clause deals with the ‘rules governing consigtimévaluables
and other goods in the context of family a airs but would be applicable to oomesig of

trade goods between traders and their nanci@smmenddrade was, as Meilink-Ro
elofsz ( : — ) has documented, practised by other sultans in the Inaesian archi

pelago.

e Dutch apparently found it useful to continue this local practicecoimmen
da.ResearchdpPeter Potters found in the VOC archives documents relating to the wreck
Flecker excavated o the coast of Binh uan Province (Flecker ). Among them is
the cedula(legal agreement) which the VOC factor Victor Sprinckel based at Patani and
one Hendrik Janssens concluded with the Chinese merchant Em Po, pydviighinvith

elephant tasks for a return cargo of ne silk, with the Dutch merchants cogettie
risk of the outward and return voyages. e ‘respectabtang kayaSirenarre Wanxsa’
and Em Po were guarantors of tisdula. Flecker ( : —) has attempted to link
the Binh uan Shipwreckto a July  report by the VOC factor Abraham van den
Broecke (based at Batu Sawar up the Johor River) to Banten, that ‘we have received news
that | Sin Ho, the Chinese merchant, while returning with his junk (to Johor)ostat|
sea somewhere about Cambodia. For that reason, the VOC loses piculs of raw silk an
other Chinese goods.’

An aspect of our understanding of Temasek on whicliegheasek Wredbears is:
who would have underwritten this order of Chinese ceraroicsdie or redistribution in
Temasek? Were itgjas and theiorang kayau ciently wealthy to fund a trader to go to
Jingdezhen, the City of Blue and White (Gerritsen ), to purchase tloissignment of
Chinese ceramics? Would this funding have been in some form of coinagererGil
perhaps more likely, as in the case of the Dutch funding | Sin Ho, was it in valoable lo
produce, such as hornbill casques, lakawood and cotton prints, for whicthtbentury
Quanzhou trader Wang Dayuan recorded Temasek to be a notable port of supply?

Another aspect of théemasek Wrecthat is relevant for our understanding of
Temasek is the distribution and sale of its large consignment of poscatairother car
go, which never reached the Singapore River harbour of Temasek. Temasaterlike |
Melaka and Banten, would have had a major marketplace, as visualized byl@giae
Aaron Kao in his sketch which forms the endpapers a& Before: Singapore’s Pasts
(Kwa ). Van Leur’s small-scale peddlers would have rented a stall at theeipiake
to display and sell their goods. But was there also a section of the market for thalevhole
distribution of large cargoes, as at th-century Banten and other p@emoSoutheast
Asian port-cities (Reid : —)? Can we visualize the consignment @ramics and
other cargo from thdemasek Wreckeing unloaded and transferred to this wholesale
section of Temasek’s market where it would be sold to individual traders te o dlié
next harbour settlement they called at?
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is Preliminary Reportby Michael Flecker of his careful archaeological excava
tion of this th-century shipwreck in Singapore waters opens up new vistas tmoer u
standing of Singapore’s maritime history. We look forward tdlerfreport to get a better
grasp of the implications of this shipwreck for Singapore’s history.

Kwa Chong Guan
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While salvaging a steel barge o Pedra Branca in early , commercial divieesirintact
ceramic plates on the seabed. Samples were brought to the ISEAS — Yusstitighak |
where they were identi ed as th-century Longquan green-ware. An @adiaal survey
later con rmed an extensive shipwreck site, now designalesrthsek Wreckyith not just
green-ware but also blue-and-white porcesainfu-ware andjingbaiware from Jingdezhen,
and brown-ware from Guangdong or Cizao in Fujian province. An excavatiod oatrie
stages over four years resulted in the recovery of approximately . toenamiocscmostly
shards, and a handful of non-ceramic artefacts. None of the ship'sestradtsurvived.

Without any hull remains it is impossible to conclusively identify the tyjpe blostever,
from circumstantial evidence such as an exclusive Chinese cargo bsenar af non-
Chinese artefacts, there is a high probability that the ship was a ChineSkqurdntained
more Yuan dynasty blue-and-white porcelain than any other documeptecesk in the
world. From an analysis of this rare and important cargeatéanwould seem that the wreck
dates between and . From the location of the wreck, theyngarallel nds from
Singapore terrestrial sites, and importantly a common dearth of largadiwiite plates,
the ancient port of Singapore (Temasek) was the most likely intendedatestinat
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1

Fig. : e barge POE Giant , grounded on Pedra Branca ................em ..
Fig. a and b: Longquan green-ware plates as rst recovered by the salvage divers .................
Fig. : e map of the wreck-site produced during the SUIVeY ...........cccceiiiiiiiiiiiiiiie e

Fig. aand b: e rst blue-and-white porcelain nd in-situ (le+), and aser some cleaning on deck

(T L) S
Fig. : Schematic diagram of the grid layout, highlighting completed grids (dark shading) and
surface shard recovery (light SRAAING).......cooiiiiiiiiii e

Fig. : Schematic diagram showing the Temasek Wreck grid layout and bathymetry, with the
Wrecking ProCess SUPEIMPOSEM.........iiuuriiiieieeee ittt e e e et e e e e e s st e et e e e s e s b e e e e e e e e e s nnnneees

Fig. a and b: Variations in the most common design, ‘mandarin ducks in a lotus pond, usually
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Fig. aand b: A ne foliated dish with ‘ducks in a lotus pond’ (les), and a variation on a bow! with
‘herons in a lotus Pond’ (ML) ...

Fig. : A stem-bowl with ‘ducks in @ 10tUS PONA’ ........cooiiiiiiiiiee e

Fig. : A typical bowl with lotus owers and petals on the exterior and ‘ducks in a lotus pond’
on the 1 =] ¢ o P

Flg. a and b. A dish shard (les) and a nearly complete dish (right) featuring a central phoenix
1] |

Fig. a, b and c: Shards of three di erent stem-cups, with aming pearvajrd designs ......
Fig. aand b: A unique at knob from a lid (le*), and a double-spout (right).cem.......ccccc.....
Fig. aand b: A bowl shard with a moulded orgihgbaiinterior ............ccemvveeeiiiiiiiiiiies
Fig. a and b: A small chrysanthemum cup, interior and exterior. ............cccccvvvvvviiiiecerreeeennnns

Fig. a and b: A large bowl shard with a peony decoration (le*) and another with lotus owers
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Fig. a and b: Two bowl shards decorated with the same dragon design ... .. eeee..

Fig. : e neck and shoulders of a vase with a ‘ducks in a lotus pond’ motif ..............cceceeevvnnnn.

Fig. aand b: A vase base with a aming pearl decoration, and a jarlet shard with an ear
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Fig. : Large blue-and-white jar shard with a band of peony above lotus petals aecs ow

Fig. : Avery rare fully intact vessel, perhaps a hookah base ..

Fig. : A foliated Longgquan green-ware plate freshly extrlcated from the sedlments ...................
Fig. : Two foliated plates newly arrived on deck, illustrating the range of sizes ...........cccccceeennns
Fig. a and b: A large foliated Longquan plate, interior (lee), and base with pontil mark (right)

Fig. a and b: A medium Longquan foliated dish, with a rare impressed phoenix among scrolling
Ol .o ——————————————

Fig. a and b: Two large Longquan plates with a plain rim, incised decoration and an impressed
oral decoration iN the INTEMIOT CENTIE ........ooiiiiiiie et e e e e e s st e e e e e e e aae

Fig. a and b: Large Longquan plate with an everted rim and an incised wave decoration in the
cavetto (le*), and a Longquan dish with detailed moulded decoration throughout the interior

(T L) S

All images are by the Archaeology Unit of the ISEAS — Yusof Ishak Institute€unless otherwise stated
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Fig. a and b: Two intact Longquan bowls, one with a slightly everted rim and one with straight
£] [0[RPSO PPPRRPPR

Fig. a and b: A medium Longquan bowl with a moulded oral decoration on the cavetto and
the i OF BQUAMIYPE JAI .eeiiiiiiiiee ettt e e e e e e s e et e e e e e e s e e e e e e e e e e annbeenees

Fig. a and b: A Longquan bowl base with an elegant impressed lotus motif and another with a
tWIN-PROENIX AECOTALION ...ttt e e e e e e e e s e e eeeas

Fg. aand b: Applique dragon motifs in the centre of Longquan plates, the one below in biscuit
Fig. : Peony decoration with the character ‘shou’ on a Longquan diSh ..........cccccccooiiiiiiiiiieneinninns

Fig. : A large foliated bowl shard, with a thin disc applied over a hole in the base, in the manner
of Middle Eastern metal DOWIS. ..........oooii e

Fig. : Aqingbaidish with a nely moulded scrolling oral decoration .............ccccccvvvviiiiiiniinnnnn..

Fig. aand b: e interior and base of thregingbaiware DOWIS. ..o

Fig. a and b:Shufubowl shard, interior and eXterior ..............oooeiiiiiiiii e eeeeeeeeeeeeeee

Fig. : A shallowshufubow! with a moulded scrolling oral rim.....................cc .

Fig. aand b: Two di erent examples Of WhIite-WaIe ..............uuviiiiiiiiiiiiiiiie e
Fig. aand b: Small white-ware at-bottomed bowl, exterior (les) and interior (right) .............

Fig. : Mouth and shoulders of a brown-ware storage jar with lug handles ................ccccccvvivviinnn.
Fig. : e base of @ Small MOULN JAI ........cooiiiiiiii e
Fig. aand b: Inkstone, top, and underside showing chisel marks ...........cccccooiiiiiiiiiiiiiiiiiies
Fig. aand b: Two lead discs of varying diameter ...........cooevviieiiiiiiiiiiiciieeeeeeeeeeeeeeeeeeee et
Fig. : Anunidenti ed iron artefact found adjacent to concreted CEeramics ..........cccccoevvuvvvrreeeennn.

Fig. : Possible base or stand, of copper alloy ..........ooooo i
Fig. aand b: A possible lead shing SINKEN ...
Fig. BlIUE QIaSS DEAA ...
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Fig. : Possible vase rim of COPPEr alloy ........cccooieiiiiiiiii i eeeeeeeeeeeeeee e enennnes

Fig. : A copper-alloy lid with a thickened 1M ............ooceeeeer e

Fig. aand b: Two possible spoons of copper allQy ...,

Fig. a and b: Blue-and-white ‘ducks in a lotus pond’ shard fromTémasek Wrecfop) and
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Fig. a and b: Blue-and-white shard with wave pattern from Teenasek Wrectes) and from
the St. Andrew’s Cathedral SIte (FIGNT) ......ooooiiiiiiiii e e e

Fig. a and b: Longgquan green-ware plate from Teenasek Wredke) and from Empress Place
(T 0L

Fig. a and b: Longquan green-ware jarlet from ffemasek Wredtes) and from the National
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Fig. aand b: Longquan dish with stamped double sh motif from Teenasek Wredfte+) and
from FOrt Canning (FGNT) .......eieeee e e e e e s s s e et e e e e e e s bbb e n e e e e e e e e e annes

Fig. a and b: Longquan plate with a wave decoration on the cavetto froffethasek Wreck
(les) and the base of a Longquan jar with a similar pattern from Fort Canning (right)........

Fig. aand b: Longquan green-ware bowl with everted rim and carved lotus petal exterior from
the Temasek Wredtes) and from Fort Canning (fight) .........ccocoooiiiiiiiiiiiii s

Fig. a and b: Longquan green-ware bowl with everted rim and carved lotus petal exterior from
theTemasek Wredkop) and from Fort Canning (DOttOM)...........cooiiiriiiiiiiiiiiee e

Fig. : A model of the th-centuryJava Sea Wrecit Southeast Asian lashed-lug ship..........
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Fig. : ‘A Chinese Junk — Canton River’, engraved by W. Woolnoth aser a picture by S. Prout, dated

Fig. : Japanese scrollTpsen no Zudepicting a ‘Siamese ship, probably dated to the early th
century, in the Matsura HiStOriCal MUSEUIM ..o seneeneenneenneennnes
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Table : Excavation con guration for each expedition, Or DIVE ............cccciiiiiiiiiiiiiiiieeece e
Table : Typical equipment deployed for excavation ...........ccccccevviiiii
Table : List of wrecks contemporary with ffremasek Wreck..............veeeeeeeiiiiii,
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O f the Maritime and Port Authority of Singapore (MPA) an -
nounced that a bargeOE Giant , had run aground on Pedra Branca, located approx
imately km east of the mainland. Aeer initial attempts to re oat the bargdeld, a
salvage company was commissioned to remove the wreck.

Fig. : e barge POE Giant , grounded on Pedra Branca.
Green-ware plates were rst discovered in the bottom lee corner of this image. (Credit: Ramdzan Salim)

On May , one of the contracted salvage masters, Ramdzan Salim, dedtalce
Archaeology Unit (AU) at the ISEAS — Yusof Ishak Institute (9E@tell of a new ship

wreck discovery ‘in Singapore waters’. Emailed photographs depicted up to a dozen co
al-encrusted green plates on the deck of a workboat, having just been recoveréeé from t
sea. A meeting was held on May, attended by Salim, one of the contract divers named
Ahmad Qamarulhazman, and ISEAS personnel, including the author oéfug.r

Fig. a and b Longquan green-ware plates as rst recovered by the salvage divers.
(Credit: Ramdzan Salim)
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Salim explained that having completed the wreck removal, a dive team was deployed to
survey the surrounding seabed for any steel debris that may have been missgd. Dur
this inspection, Qamarulhazman noticed a plate embedded in coral between the rocks
Further investigation resulted in the discovery of more plates, with someeeted te
gether in stacks. e water depth was said to be only to m, withdittediment in the
vicinity. e lighthouse was ‘very near’.

Four complete ceramic plates, one bowl, and a small lead disk were brought to th
meeting. e ceramics were readily identi able. ey originated from the Lgquan kiln
complex in Zhejiang Province, China, and dated to around the th centuryh&yr s
coincidence, they were contemporary with the ancient port city of Temidgbis was
the rst ancient shipwreck to be discovered in Singapore waters, rather than agtle of j
tisoned pottery, it had the potential to be of immense historical signce. Salim gener
ously agreed to leave the nds with ISEAS for further research.

Judging from the relatively light encrustation of hard and soe coralsverye
piece photographed just aser recovery, they had all been exposed on the seabeih at leas
recent times. is was consistent with the reported lack of sediment in the vicimagn F
the Admiralty chart, the granite outcrop of Pedra Branca is surrounded Isecssnd,
gravel, and broken shells. Mud can be found some distance south and east, but the
ner sediments had perhaps been washed out by strong currents in the vicinigy of th
rocks. Large boulders continue out to at least the m contour.

From the divers’ description, and analysis of the Admiralty chark thas rea
son to believe that more shipwreck material lay buried beneath the sand at the liase of t
primary rock outcrop. In fact, for the eternally optimistic, there was a ehlthat most of
the wreck, including part of the wooden hull, was still protected by deeper sediments.
salvage divers had not used any excavation equipment, such as airliesratradges,
during their brief interlude.

 f

Aser the meeting, ISEAS contacted the National Heritage Bol&ingapore (NHB). A
brie ng was quickly arranged for th June . Having conveyed the circumstsof the
discovery, ISEAS advocated an archaeological survey to con rm whaetheathindeed
a wreck-site or just cargo that had been jettisoned to help re oat a stranded ship. NHB
readily concurred. e survey commenced on  April

A small team from ISEAS boarded a chartered shing boat and made their way
to Pedra Branca. e m cruiser was loaded with a diving comprestmks, still and
video cameras, measuring tapes, rope reels, and an underwater scoot8alBotand
Qamarulhazman kindly agreed to come along to point out the location of thedweigc

On arrival at Pedra Branca, it took the salvage divers no more than minutes to
relocate the site. ey surfaced with large shards of stoneware jars andjlamgreen-
ware. e location was buoyed with a taut rope, and a GPS x was taken. Aeer radial
searches determined the approximate extent of the site, they were seghdngeddial
mapping of features such as signi cant artefacts, the inshore higheb@uteh, and the
o shore basins. e results were plotted on a detailed bathymetric chart toywed site
plan of su cient accuracy to plan and initiate an excavation.
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Sample artefacts were photographed and videoed in-situ before beinge@cove
and documented on a ‘Maritime Artefact Finds Recording Form’. Obsamsathade
during each dive were recorded on an ‘Archaeological Dive Log'.

Having noted that the greatest concentrations of surface shardsastitubasins
of sediment between boulders and low rocks, test excavations were underteésss t
mine the depth of sediment, the concentration of buried shards, signs igfraprhy, and
the presence of hull remains. With only half a metre of sediment overlying bedrock i
most areas, the underwater scooter proved to be an e ective excavation tool when used a
a blower.

Fig. : e map of the wreck-site produced during the survey. For illustration msgs only.
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Fig. aand ki e rst blue-and-white porcelain nd in-situ (le ), and a er some cleaningrodeck
(right).

A total of artefacts were recovered and recorded during the ve-day suraegimg
from intact ceramics to small shards, along with a few non-ceramic objeatgjuan
green-ware predominated, as had been expected, mostly in the form of plates and bowl
However, blue-and-white porcelain had not been expected so the discoverykéra br
stem-bowl, decorated with mandarin ducks in a lotus pond, came as a wondenfiskesurp

Non-ceramic nds were very limited. ey included a lead disk and a lead ‘wash
er’, both approximately cm in diameter, and a Chinese ink stone. Apart from laedetc
line around the border, the ink stone was unadorned, althoughl chas&s could be
discerned on the base.

e larger shards were observed at three distinct locations in amongsh#iew
inshore boulders. e rst was to the south of a shallow ridge, in the same area aadhe le
artefacts. Interestingly, there were virtually no ceramic shasiswdd in the sediment
deposits just seaward of this area.

Some m to the north, on the other side of the shallow ridge, several large gree
ware shards were found with the ink stone. Concentrations of smaller slar@sdu
mulated in sediment- lled basins further north of this point. ese basins sv&abelled
the ‘Graveyard’ and the ‘Outer Graveyard’ during the survey, codlgataferring to the

nal resting place of the ship. e names stuck. e blue-and-wte stem bowl! was found
at the inshore extremity of the Graveyard, near the sand-rock interfacerly imgact
blue-and-white bowl and a base were recovered from the Outer Graveyard, amty a ne
intact green-ware plate was observed in the same area, more than m north oftthe rs
discoveries.

Following the shallow boulders m to the east revealed the third area of large
shards. Two nearly intact blue-and-white bowls, a blue-and-whiteljaarid a small in
tact green-ware bowl were also found in this location. e remnants of stacksesi-giare
plates were discovered adhering to the rocks, concreted by coral and higidgdaron.

e wide distribution and great quantity of exposed ceramic shasened that
this was indeed a shipwreck site. e range of Longquan green-waentally linked the
wreck to th-century Temasek. e discovery of rare Yuan dynasty ( — CE) blue-
and-white porcelain elevated the signi cance of the site even furthes tteg@ynated the
Temasek Wreckeing of the same period.
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Broadly speaking, maritime archaeological excavation invobeesadely documenting
the position and context of artefacts before they are permanently remasealdestruc
tive process, and it assumes that the relics have reached a state of nbauequilin
their surroundings.

e Temasek Wrecgite was not in a state of near equilibrium. It was highly dy
namic. ere were indeed some artefacts in near equilibrium, such as cesangdged
between rocks beneath the sediment. However, the vast majority lay on or wigfgn a la
of sediment that was in a constant state of ux. Ceramic shasfaund throughout
the layer, and all displayed the same degree of coral encrustation.reréfiey had all
been exposed from time to time over the centuries, facilitated by a speci g gnaniar
to that of the sand, silt, shell grit, and coral rubble that constituted theessdi

From the survey it was evident that there was no stratigraphy and very wide dis
persal. Distribution had been overwhelmingly driven by gravity, mlynéorces, and ba
thymetry, so relatively little was going to be learnt of cargo stowage, vessehtpns,
or wreck orientation from ne-grained documentation. Conseqly, a X m rope grid
system was chosen to record the distribution, in the hope that a pattern dibeltestge
to provide insights into the wrecking process, and perhaps the origipat@hgura
tion.

On the other hand, artefacts that survived intact or nearly intact in asntng
shallow boulders, or wedged between rocks, must have remained in the same location
since shortly acer the initial wrecking incident. ese few artefacts cowd @s inor
dinately more than the vast majority of mobile nds in the sediment- llednsasand
therefore warranted individual position recording.

. Dive Support Vessel

Conventional practice for a remote site is to mobilise a self-su ciasiaspto complete

the excavation in one or more prolonged campaigns. is was not an option at Pedra
Branca. e weekly cycle of moderate currents during neap tided strong currents
during spring tides allowed for only six to eight days of productive divingdrstetch.

e cost of mobilising and then demobilising a full spread on alternativeksewould
have been prohibitive.

Instead, the excavation crew remained shore-based. ey boarded their GQpve S
port Vessel (DSV) before the eastern horizon began to lighten and returned tekhe do
aeer sunset, allowing them just enough time to get home, eat and sleep, befarg maki
their way back to the boat the following morning. With transit times of over hawits e
way, only to hours of dive time could be achieved per day.

For the rst two expeditions Ardent Global (Singapoggpaciously provided their
DSV, crew, and commercial divers. e divers worked with surface-suppligspenent,
including helmet-mounted video cameras, under the supervision of BAS&rchaeel
ogists who used scuba. However, more divers were needed to improveipitydudith
the shallow water at the wreck-site, the decision was made to switch to highisrneegker

Ardent acquired Svitzer Salvage, the company that salvaged the bargautidedyon Pedra Branca.
It was the Svitzer divers who discoveredTimasek Wreckite.
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scuba divers working from a larger DSV. OPL Services provided severat véskels
at a competitive rate, and always with a competent and friendly crew. With ageaokra
six scuba divers now deployed, including the two ISEAS archaeologists, isgibke po
have three pairs of divers carrying out two one-hour dives each per day.

. Excavation Equipment

With large areas of sediment to excavate it was necessary to deploy either anaairli
water-dredge to expose the underlying artefacts. While an airlie, wittmidles and
sturdier supply hose, would have been considerably easier for diverday tepun
controlled discharge of dredged material in rapidly shising currentgailhytruled this
solution out. Instead, a water-dredge was used as the discharge could alwayteddalirec
an area that was devoid of artefacts or that had already been excavatednbhelyrtine
negatively buoyant supply hose of the dredge proved to be a major problem wih cha
ing currents. It frequently ripped on sharp coral, and in one incident iegaitogether.

is issue was recti ed by tying the hose to the mooring line during deployment each
morning—no mean feat in anything more than a light current. Once deployegyhg
and with restraining ropes attached, the water dredge performed well. Wdsaraton
reached the narrow Outer Graveyard, it was possible to switch to an airlie asdharde
could then be directed to either side of the work area.

Table : Excavation con guration for each expedition, or Dive

Dive | Dates Days | DSV Dive System Excavation
System
— Aug Ardent Responder Surface supplied Water dredge
— Sept Ardent Responder Surface supplied Water dredge
— Oct OPL Scuba Water dredge
— Oct OPL Scuba Water dredge
Aug — Sept OPL Express Scuba Water dredge
Sept— Oct OPL Express Scuba Water dredge
— Sept OPL Express Scuba Airlie
— Oct OPL Express Scuba Airlie
— Oct OPL Express Scuba Airlie
- Nov OPL Express Scuba Airlie

. Excavation Methodology

It was most fortunate that two abandoned concrete mooring weights lay wighbotimd
ary of the wreck-site. ey both rested just o shore of the imaginary line that dithe
Graveyard from the Outer Graveyard.

For each expedition, or Dive, when rst arriving at Pedra Branca a moopeg ro
was attached to the westernmost mooring weight. Unfortunately, the twongeegights

Some days were lost due to vessel or equipment breakdowns, and lay days.
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were too close together to permit two-point mooring, which would haade hose de
ployment easier by preventing pivoting.

A heavy rusted chain attached to the western mooring weight served as the north
ern boundary of the rst grid square. e rst longitudinal grid line (oriented °/ °)
ran from this chain to the southern boundary of the Graveyard, as delineatéghby h
boulders. e second paralleled the rst, m to the east and just touching the mgorin
weight. Accumulations of boulders formed natural boundaries to the wds¢ast of
these lines. Two additional longitudinal lines were run northwardgutiin the Outer
Graveyard. Transverse grid lines were run at m intervals throughout rdneeyard
and Outer Graveyard areas. Grids were labelled with white plastic tags soutigern
boundaries. e grid numbering system allowed for expansion of the site if it waslfo
to be more extensive than plotted during the survey. Grid numbers ascended tdflhe no
while grid letters ascended to the east.

e single-point mooring rope also served as the diver down-line. One diver in
each pair was charged with operating the excavation gear while the otheteslijpjpn
or performed various other tasks. Apart from general excavation andvsipe, the
ISEAS archaeologists documented the work with measurements, sketetiestill and
video photography, particularly when unigue artefacts were founer®brought down
weighted plastic baskets as necessary and deployed them adjacent to the diddge or a
head. e baskets were labelled according to the grid being excavated. ey wergreco
ered when about two-thirds full, or at the completion of a grid square. Lie bags and a
messenger line were used to assist in recovery.

Table : Typical equipment deployed for excavation.

Item | Description
High Pressure (HP) diving compressor
KVA portable generator (to supply HP compressor)
Scuba tanks and equipment
Petrol-driven water pump, ” lay- at hose, and " water-dredge x
cfm Low Pressure (LP) compressor, hose, and ” air lie x (alternative)
Emergency oxygen supply
Underwater still and video cameras
Measuring tapes and rope reels
Lie baskets—weighted
kg lie bags

At the end of work each day, the excavation gear was shut down but les in place, and the
supply hose was recovered. e artefact baskets were sent to the surface and lised on
board. e ladder was pulled inboard, and the buoyed mooring rope released. esestask
were repeated day aser day throughout each Dive.

Excavation commenced adjacent to the mooring weight, in Grid D . Over the
course of the rst three Dives, work progressed to the south-southwestigththe
Graveyard towards the inshore rocky ridge, in the mistaken belief that thibevaea
of highest ceramic concentration. During Dive excavation took placearateas. Just
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south of the mooring weights, several grids with exposed bedratkired minimal
sedimentary material. All visible artefacts were collectad these grids prior to exca
vating small pockets of sediment by hand fanning. Further to the east, alonghibre in
ridge, the thin layer of sediment was found to be almost devoid of artefacts.me ca
as a surprise as it was the assumed area of initial impact. Stacks of concretedrgreen-
plates and nearly intact blue-and-white bowls had been foerelduring the Survey. It is
possible that this area had been the focus of looters.

e next two Dives stood in stark contrast to Dive . Working into the Outer
Graveyard and towards the north-northeast, deep sediment depositsnvetmtered,
with heavy concentrations of shards. Rather than a basin, this area becathesioge
ing gulley, barely m wide. is gulley bifurcated further north, with the eaistarm
proving less profuse. By the end of the project an area measuring m long by-a maxi
mum of m wide had been excavated.

Fig. : Schematic diagram of the grid layout, highlighting completed gridk gth@ding) and surface
shard recovery (light shading). For illustration purposes only.
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Unless a coral-encrusted shard, when cleaned in future, is found to be amaxegbpti
of the recovered ceramics are Chinese in origin. So is thenek8faterial analysis may
later con rm the origin of other non-ceramic artefacts, but none so far lar®usly
non-Chinese. is suggests that the ship was travelling directly from Chiilaowt en
gaging in regional trade. If so, it was almost certainly voyaging duringrtheast mon
soon. ltinerant trade was carried out year-round.

In a wrecking scenario consistent with the distribution of artefactshimneveuld
have struck the rocks just to the north of the western extremity of Pedra Branca. e
northeast monsoon winds, and the wind-driven waves would duaie&ly smashed the
hull as it was driven westward along a rocky promontory. A relatively smalinaimiou
cargo, including ironware, spilled out to the east of the Graveyard, soghawsgtihave
stayed at least partially intact while grinding along the rémks m or so. e com -
plete absence of artefacts to the west of the Graveyard indicates thatdlies issashe
got before lodging in the rocks and eventually breaking apart. A semirbs@gion of
wreckage seems to have washed over the rocky promontory and deposited a small part of
the cargo some m to the south, there being no artefact trail acroskahevss and no
wider spread further o shore.

Valuable ceramics would probably have been securely packed in waatdsrocr
barrels. From the observed stacks of green-ware dishes near the initialf poipact,
they have remained in place long enough to be concreted together by coral amd/or iro
corrosion. is is quite remarkable given the shallow, high-energyiemment. Fragile
blue-and-white ceramics must have been particularly well-packed én mrdemain iR
tact, or nearly intact, in among the shallow rocks. Once the packing rotted evey, p
tion was only a orded to the ceramics that became wedged between or under rocks, or
those that rapidly concreted to the rocks. Any ceramic item that remainederhakiiino
chance of surviving intact.

It is possible that at least part of the ceramics cargo was stowed in barrels. If thi
was the case, it is also possible that entire barrels rolled into the basingesnhédle
they later broke up or rotted. Intact ceramics found in the Outer Graveypporsuhis
theory. Most ceramics were probably smashed in the shallows and then veiligytdd
over the centuries.

e northeast monsoon is far more boisterous than the southwest. For four
months of every year, from roughly mid-November until mid-March, wind$ @associ
ated waves batter Pedra Branca. e southwest monsoon blows from May until August
with transition periods in between. But the winds during the southwest ooanare
lighter and more variable, osen blowing from the southeast, and as theraualy no
fetch to the south and southwest of Pedra Branca, there is little wave aagically,o
artefact distribution would be expected to be driven more by the northeasbomotian
the southwest. But this is not the case. e spread of artefacts is in one direatiy to
the north-northeast.

While monsoon wind-induced currents do occur in the Soutm&dea, the tides
are the driving factor at Pedra Branca. During spring ood tide the currendns tine
northeast, however the rocks of Pedra Branca and the underwater promortioeyest
de ect the current and reduce its strength. At the wreck location the resuiteent
is less than one knot from the east. Even if this degree of current was su cientéo mo
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shards, higher ground just to the west of the wreck-site blocks spread in duaiodir
e area to the southwest is completely in the lee, so there is no impetus for shards to be
transported in that direction.

During spring ebb tide, the current ows from the southwest. In the lee of Pedra
Branca there is no current, however the rocky promontory to the westlpetceelerates
the current well above knots and de ects it towards the north-northeast. lesady
explains the spread of ceramics in this direction. e tumultuous curreénhe point was
o+en witnessed during the excavation, even during neap tides. Just netsdiith, the
sea remained calm. During the northeast monsoon, the long period swellchauh the
seabed sediments. When spring ebb tides coincided with this swell, ds theyughout
the monsoon, the strong counter-current would exacerbatenbl and drive the newly
exposed ceramics towards the Outer Graveyard.

e Outer Graveyard is a gully which progressively deepens to the norttiino
east. Shard concentrations slowly diminish in this direction as wa\gyeatesreases, but
surface shards could still be found more than m from the likely resting platieeo
shattered hull.

Fig. : Schematic diagram showing the Temasek Wreck grid layout and bathym#tmhemvrecking
process superimposed. Adapted from schematic diagram by Aaron Kao. For illustratiosgsuoply.
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With minimal sediment coverage, strong currents and heavy wave actos,whs no
chance for hull remains to become permanently buried. Without the anag@mibéction

of ne and stable sediments, the timbers would have quickly been eroded or congumed b
the wood boring bivalv@eredo navalisNothing of the hull has survived.

. ® T.- y

Until the estimated . tonnes of ceramic shards are fully cleaned of coralstation

and then categorised by type, shape and decoration, it will not be possibleide prov
a quantitative analysis. Instead, this overview focuses on the few padesvehbeen
cleaned, or at least have a discernible decoration. A completemwveril be published

in due course. For the moment, some interim pictorial evidence must su ce.

. Blue-and-White Porcelain

Blue-and-white porcelain made at the Jingdezhen kilns in China durentir part of

the Yuan dynasty is arguably the most impressive type of all mass-produzelcs.

e cobalt that created the spectacular blue was sourced from Persia. e highesity
pieces, made in select kilns, were reserved for the Emperor. But many piecearonly m
ginally less re ned were traded throughout half of the ancient world, freterealava to
Morocco.

e remarkable repertoire of blue-and-white shapes and decorations ftheTe-
masek Wrectwill only be fully appreciated a<er all the shards have been cleaned.-Howev
er, the quantity already observed is more than has been recovered from any ather do
mented shipwreck in the world to date.

Fig. a and h Variations in the most common design, ‘mandarin ducks in a lotus pondllysn
bowls.

Teredo navaliss a species of saltwater clam, a marine bivalve mollusc.
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Fig. aand b A ne foliated dish with ‘ducks in a lotus pond’ (le ), and a variation on a bovi wit
‘herons in a lotus pond’ (right).

Fig. : A stem-bowl with
‘ducks in a lotus pond’.

Fig. : A typical bowl with
lotus owers and petals on
the exterior and ‘ducks in a
lotus pond’ on the interior.
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Fig. aand kb A unique bowl with bands of di ering motifs on the interior and exterior.

¥ oy
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Fig. a, b and ¢ Shards of three di erent stem-cups with dragon, scroll workvaijrd designs.
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Fig. aand b: A unique at knob from a lid (le ), and a double-spout (right).
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Fig. aand b A large bowl shard with a peony decoration (le ) and another with lotus owigtst)r

Fig. aand b: Two bowl shards decorated with the same dragon design.
e painting on the le is of exceptionally high quality, while that on the rightéatively crude, with
cross-hatching instead of individual scales.

’
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Fig. : e neck and shoulders of a vase with a ‘ducks in a lotus pond’ motif.

Fig. aand b: A vase base with a aming pearl decoration, and a jarlet shard with an ear handle.
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Fig. :Large blue-and-white jar shard with a band of peony above lotus petals ard. ow

Fig. : Avery rare fully intact vessel, perhaps a hookah base.
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. Longquan Green-Ware

Longquan green-ware was produced at a wide range of kilns in southwestéangZhe;j
province, from the th to the mid- th century. e repertoire of shapes fad on theTe-
masek Wrecls relatively limited when compared to the shapes that were produced during
the th century. e thicker porcelaneous stoneware of the green-ware is mdoesto
than the blue-and-white porcelain, and consequently more has suruteed i

Some of the wares that have so far been classi ed as Longguan may in fact be Fuiji
an-type blue-grey green-ware. With an eroded glaze, the subtle di srarecdi cult to
detect.

Fig. : Afoliated Longquan green-ware plate freshly extricated from the sediment

Fig. : Two foliated plates newly arrived on deck, illustrating the range of sizes.
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Fig. aand b: A large foliated Longquan plate, interior (le ), and base with pontil magktj

Fig. aand b: A medium Longquan foliated dish, with a rare impressed phoenix amongrggrolli
foliage.

Fig. aand b: Two large Longquan plates with a plain rim, incised decoration and an segresal
decoration in the interior centre.
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Fig. aand b: Large Longquan plate with an everted rim and an incised wave decoration ivetit@ ca
(le), and a Longquan dish with detailed moulded decoration throughueitiiterior (right).

Fig. aand b: Two intact Longquan bowls, one with a slightly everted rim and one with striaigt s

Fig. aandb: A medium Longquan bowl! with a moulded oral decoration on the cavetto anditbé li
aguantype jar.
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Fig. aand b A Longquan bowl base with an elegant impressed lotus motif and another with a twi
phoenix decoration.

Fig. aand b: Applique dragon motifs in the centre of Longquan plates, the one below iit.biscu
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Fig. :Peony decoration with the character ‘shou’ on a Longquan dish.

Fig. : Alarge foliated bowl shard, with a thin disc applied over a hole in the base, imtier ofa
Middle Eastern metal bowls.
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. Qingbaiware
While occasionally more greenish than pale blue, some wares are cledmbymnthe
Longquan kilns. Some of these may be from Fujian kilns, however those witsset
or moulded decorations aggngbaiware from Jingdezhen. e vast majority are bowls.

Fig. :Aqgingbaidish with a nely moulded scrolling oral decoration.
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Fig. aand b: e interior and base of threegingbaiware bowls.

ShufuWare

Shufuware is so named as some pieces bear the charsiotefg meaning ‘central pal
ace’ or, less literally, privy council. It is an o -white porcelain, with aglazed base,
made during the Yuan dynasty at JingdezBémifuware is thought to be the rst type of
porcelain ordered by imperial o cials, and is considered rare.

Fig. a and b: Shufubowl! shard, interior and exterior.
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Fig. : A shallonshufubowl with a moulded scrolling oral rim.

. White-Ware
It can be di cult to di erentiate shufuware from white-ware, particularly with coral-en
crustation. However, there are a few recovered shards with a stark whitéatiazeriot
have the o -white or pale blue tinge usually associated shitifu

Fig. aand b: Two di erent examples of white-ware.

Fig. aand b: Small white-ware at-bottomed bowl, exterior (le ) and interior (rfgh
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. Brown-Ware
ere are many shards of ubiquitous brown-ware storage jars (storagegadet to be
used as containers for liquid or organic cargo items, or for ship’s stohes,tretn being
a trade item themselves).

Fig. : Mouth and shoulders of a brown-ware storage jar with lug handles.

. Small Mouth Jars
Small mouth jars, traditionally but inaccurately referred to as mereus, were recev
ered in limited numbers. ey typically come from the Cizao kilns of Jinjiangjalfu
Province, China, and were probably intended as receptacles for wine.

Fig. : e base of a small mouth jar.
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Very few non-ceramic artefacts were recovered during the excavation oértfasek
Wreck

. Inkstone

Apart from an etched line around the border on the top, the single inkstone fouhd on t
wreck is unadorned. Parallel chisel marks can be discerned on the underside,so thi
very much a utilitarian piece.

Fig. aand b: Inkstone, top, and underside showing chisel marks.

. Lead Discs

A lead disc, some cm in diameter and weighing . kg, was recovered by the commercial
divers when they rst discovered the wreck. During the Survey two more lead discs we
found, one with a perforated centre and cm in diameter. Both were wedged high in the
rocks approximately m due south of the inkstone. e commercial divers coned

that the rst disc was discovered in the same area. Associated shards from lgogehon
green-ware bowls and dishes, and from stoneware storage jars, stronglyhiamghe

lead discs are from theEemasek Wreckey could be ‘ingots’, suggesting that the lead
was being carried as a raw material, or commodity, rather than having a Epeation.
Alternatively, they could have been reserved for shipboard use.
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Fig. aand b: Two lead discs of varying diameter.
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. Iron

Several highly corroded and concreted tubular iron objects were observednidttie

of the Graveyard. ey were originally thought to have been from the wreck, howeve
the later discovery of associated angle-iron with fastenings, in rsipoitet condition,
discounted this theory. Angle-iron is far more likely to date within the lasiied years

or so.

However, among the inshore boulders to the east of the Graveyard a staak of gree
ware dishes, which appears to have been severely damaged by looters, has been bonded
to the rocks by an amorphous iron concretion. An adjacent object, virtualistim
guishable from the surrounding coral, was also found to be iron. e object wahipug
cylindrical and about a metre long. It was impossible to make ofdrtheof the original
iron, whether wrought or cast, or even high-grade ore. Chipping away the anatidager
from another smaller piece revealed an inky black interior, typical ofyrdgiériorated
shipwreck iron. is is the likely point of initial impact of the ship. Iron cargo sually
stowed in the bottom of the hull to act as ballast, so it must have fallen out when the hul
was initially breached.

Fig. : Anunidenti ed iron artefact found adjacent to concreted ceramics.

Iron, both wrought and cast, is almost always shipped with Chinese cerandcs.
th-century Java Sea Wredontained no less than  tonnes (Flecker : ). e
th-century Phu Quoc Wreckeemed to have a cargo of high-grade iron ore, or perhaps
pellets that entrapped several large storage jars in amorphous iroatame(Blake and
Flecker : ). e Binh uanWreck ofc. had the bottom of every hold lled with

cast iron pans, from stem to stern (Flecker ). It would come as a surprise Ii¢ thad

been no iron on th&@emasek Wreck

. Copper Alloy Base

A copper alloy object with a decorated rim is . cm in diameter. It could have been the
base or stand of a vessel. Concentric circles are bordered by a crude radmal patt
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Fig. :Possible base or stand of copper alloy.

. Lead Sinker

A slender pyramidal lead artefact takes the form of a shing sinker, and yetigh®
hole for a line. It is impossible to fully con rm that it is from the wreck.

Fig. aand b: A possible lead shing sinker.
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. Glass Beads
Several tiny blue glass beads were recovered. ey are spherical with a haighthine
middle and have many bubbles trapped within the glass. ey are very simildass g
beads recovered from Singapore’s Fort Canning.

Fig. :Blue glass bead.

. Gold Fail

Two miniscule fragments of gold foil were recovered. Very similar fragrhene been
found at Singapore terrestrial sites.

Fig. :Tiny gold foil fragment.
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. Copper Alloy Rim

A copper alloy artefact appears to be the rim fragment of a vessel, giventiystaligr
ing form and decorative ange.

Fig. : Possible vase rim of copper alloy.

. Copper Alloy Lid

An apparent copper alloy lid is made of several parts. e thickened rim is cracked in
several places through a di erential corrosion mechanism.

Fig. : A copper-alloy lid with a thickened rim.
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Copper Alloy Spoons?

Two fragmented copper alloy spoon-like artefacts were found adjacenhtotbar. One
has a handle, and while the other is missing a handle, the attachment poiderg. evi
Both are at, resembling tofu spoons. e larger artefact is similar in srmkfarm to a
handled Chinese mirror, however a mirror would be thicker and perfectly round

Fig. aand b: Two possible spoons of copper alloy.
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It is extraordinary that the rst ancient shipwreck ever found in Singaporersvit con
temporary with th-century Temasek. It is all the more remarkable thaetispartefact
types are replicated at both the maritime and terrestrial sites. ExamgiedeiLong-
guan-wares such as bowls and large dishes, ubiquitous stonewage $os and small-
mouth jars (‘mercury jars’), and Jingdezhen blue-and-white bowlstamdcsips. Strik

ing comparisons can be made between a large Longquan dish with a foliated rinefrom th
Empress Place dig and those from Tleenasek Wrecke same can be said regarding
green-ware dish shards from Fort Canning, with owers in biscuit arounditmeand
others with a wavy pattern on the cavetto. Blue-and-white porcelain bowlegnégfrom

Fort Canning are also identical to many from Tleenasek Wrecklisplaying the classic
Yuan ‘ducks in a lotus pond’ decoration. A green-ware bowl with stamped double sh in
the centre is nearly identical to one recovered froniTdreasek Wreclalthough slight
warping of the shipwreck piece has prevented the stamp from being fully impressed.

Fig. aand b: Blue-and-white ‘ducks in a lotus pond’ shard fromTamasek Wredkop) and from
Fort Canning (bottom). (Credit: NParks/Fort Canning Archaeological Project/John Miksic)
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Fig. a and b: Blue-and-white shard with wave pattern from ffmmasek Wrede) and from the St.
Andrew’s Cathedral site (right). (Credit: NUS/NTU/NHB Archaegi@patabase Project)

Fig. aand b Longquan green-ware plate from ffemasek Wredte ) and from Empress Place
(right). (Credit: Asian Civilisations Museum, Singapore)

Fig. aand b: Longquan green-ware jarlet from themasek Wredle ) and from the National Gallery
site (right). (Credit: Archaeology Unit/ISEAS)
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Fig. aand b: Longquan dish with stamped double sh motif from freamasek Wredkee) and from
Fort Canning (right). (Credit: National Parks Board/Fort Canning artgh Miksic)

Fig. aand b: Longquan plate with a wave decoration on the cavetto frometmasek Wredkes)
and the base of a Longquan jar with a similar pattern from Fort Canning (riglgliifC¥ational Parks
Board/Fort Canning and John Miksic)

Fig. aand b: Longquan green-ware bowl with everted rim and carved lotus petal extemorhieo
Temasek Wredke*) and from Fort Canning (right). (Credit: John Miksic)
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Fig. aandb: Longgquan green-ware bowl with everted rim and carved lotus petal exteniothigo
Temasek Wredkop) and from Fort Canning (bottom). (Credit: John Miksic)

Without coins or organic material, dating can only be attempted throughtyhstis
analysis of the ceramics cargo.

Longquan green-wares rst appeared in the th century. eyere favoured
throughout most of the th century by the Song imperial court for their suoys jade-
like attributes. During the th century the Longquan kilns expedighroduction to cater



M. Flecker: e Temasek WreckMid- th Century) Temasek Working Paper No. :

to an ever-increasing demand for a wide repertoire of large moulded slapeatofmes
tic and foreign markets. e success of the export market is evidenced by the ggeden
not predominance, of this ware at major archaeological dithe @ra throughout South
Asia, Southeast Asia, the East African coast, and the Middle East (Barnes Ex -
tensive excavations have shown that around the mid- th century,tiEgagodeluged with
Longquan pottery of all shapes and sizes, far outhumbering all other €hiaess (Guy

D).

e array of Longquan green-wares recovered from ff@amasek Wredk typical
of the th century, but being more specic can be contentious due to the loggaivit
various decorative techniques and patterns. In the later part of the thrggade-like
glazes gave way to unctuous sea-green and glassy pea-green (Barnes Hawever,
subtle di erences in hue could be due to ring variations or to chemical attat¢keo
seabed, precluding such observations from re ning a production datedaréen-ware
cargo from théfemasek Wreck

Beside Longquan green-ware, other Chinese trade ceramics of thisipelide
Jingdezhen blue-and-white porcelain, Jingdezhieigbaiware, white-wares from De
hua, Fujian-type blue-grey green-ware, FujimMmok) teabowls (Jian-ware), Guang
dong-type jars or pots with a dark brown glaze that served as containers dogdiats,
and Jingdezhen porcelain with a thick white glaze, teshefli(Yoh : ). Of these,
only thetemmokuare absent from théemasek Wrec&argo. But it is the th-century
Jingdezhen blue-and-white porcelain that is perhaps the most higjalsdesl ware, and
arguably the easiest to date.

e Temasek Wrediue-and-white displays the ‘heaped and piled’ blues and ar
tistic motifs typical of porcelain produced during the Yuan dynasty. dfieghanalysis
con rms that the cobalt oxide (asbolite) applied to Yuan dynasty blueaduitd-porcelain
from Jingdezhen is the same as that used for the fabled Rams@wares. e cobalt
was probably mined in mountainous areas south of Kashan in Iran, where it \wds call
sulaimani In China it was callesumali sumanior suboniblue (Wen and Pollard ).
Traditional Western writers seem to prefer Muhummadan blue. A staljdysafplingde
zhen blue-and-white relied on well-established east-west tratienavitisruptions.

e origin and earliest production date for commercial quantities ofidiand-
white porcelain have been widely researched, and yet they remairtiaimcSome ad
vocate the theory that Middle Eastern potters played an active role inucitmgdthe
technique to the Jingdezhen potters. Others advocate independenationoKiln sites
have been excavated with close attention to stratigraphy. Dated tombsdwadedokey
information for theterminus ante querof various designs. And of course, dated inscrip
tions on the porcelain itself are lauded.

Until recently, the earliest known imperial blue-and-white pornetame from
the excavation of a kiln site at Doufulong in JingdezheneMuwan I of the nds were
decorated with ve-clawed dragons, a motif reserved for the emperor. As thisesase r
excavation, there was insu cient time to record stratigraphy and atedl pieces were
found. However, ‘literary sources as well as other discoveriestdinggiete blue-and-
white was made at the imperial kiln of Emperor Wenzong ( — ) (Barnes: ).

A new nd has since come to light. In an Asia Society talk in Hong Kong in
May Huang, a lecturer at the School of Ceramic Art, Jingdezhen Ceramiaténsitg
gested that a cluster of Yuan blue-and-white shards had a wider date rangeshasls
were discovered and excavated at the Hongwei Cinema in downtown Jingdedhen a



M. Flecker: e Temasek WreckMid- th Century) Temasek Working Paper No. :

came from stem-bowls. From an analysis of the archaeological stratathedre
search’, they were said to be dated to the period between and (Huang )is

date range is much broader than the Doufulong nds and may shave ve years o the
earliest assumed production date.

Perhaps it is coincidence, but the ‘other research’ would seem ttallind ab
sence of blue-and-white on the Sinan Wrecksee below for details), in which case
there is nothing new here. &Sinan Wreckwhich has been accurately dated by means of
surviving cargo tags, carried high quality Longquan ware. It has besusgnargued
by several scholars that blue-and-white porcelain would have beeremhétuthe cargo
had it been produced for export at the time. But buyers in Japan, the most likedgdhten
destination of th&inanship, may have had little interest in the relatively gaudy blue-and-
white. By way of comparison, tBaiyu Wreckdiscussed below), which was found in the
Paracels, contained Yuan blue-and-white porcelain but ngduwsn green-ware, when
the latter is known to have been a popular export to all regions. Until more coneus
idence becomes available, should perhaps not be regardibe Bsminus ante quem
of blue-and-white production at Jingdezhen.

Indeed, Kessler () argues at great length and with great strengttbtbe-and-
white porcelain hitherto regarded as Yuan is actually a product of the SaamgydyHis
contentions are manifold, but revolve around archaeological axoas in Inner Monge
lia and of hoards said to predate the Mongol invasion of China. He goes a® fataes t
that ceramic production was marginalized during the Yuan due to the Morejefgmnce
for metal vessels, speci cally those of gold and silver.

While the author must humbly bow out of esoteric ceramic dating delbaes
sler’s critique of CarswelRed Sea Shipwrembnclusionsibid.: ) brings the discussion
into the author’s realm. His opening statement, ‘It is clear from contemprecords that
during the th century Chinese ships carried their wares to major ports sucydast\
on the coast of the Red Sea/, is highly problematic. As discussed in more detail in the
Historical Voyaging section below, mention of a ‘China shipbimemporary records did
not necessarily mean a Chinese junk. It could allude to any ship traifnGmna, or a
ship with a Chinese cargo. e statement also ies in the face of Heng’s asstraibit
was impossible for Chinese junks to trade directly with the Indian Oceaallfttom the
second half of the th century until the end of Song rule because by edict they were not
permitted to remain abroad for more than nine months (Heng : , ).

Risking anotheSinan Wreckype negative argument, if blue-and-white porcelain
was a product of the Song, why hasn’'t any been found on the ceramic laden shipwrecks
of the th and th centuries voyaging from China to the Philippines or lm&kia where
such wares were clearly in demand? A prime example Nathieai | Wreckof c.

(Cui Yong ) with its massive cargo of utilitarian wares augmented with ean@c
selection of the highest quality. Another is the mid- th centlaya Sea Wre¢klathers
and Flecker ), with a cargo of up to a hundred thousand ceramics, includiregg n
gingbaiware from Jingdezhen. Both ships were probably bound for Java, and raither c
tained any blue-and-white porcelain.

While the ongoing dating debate demands an open-minded approach,-the au
thor must go with the scholarly consensus, particularly in light of the Sekmzarallels
highlighted in the preceding section. On the basis of archaeological amal extience,
Miksic () makes a very strong case for a dating of Temasek to the th cgntuhile
still leaving room for a late th-century founding of this port-city.
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Returning to the question of origin, Guy ( : ) suggests that cobaltsniar
ported at the direction of Persian merchants residing in China, who wouldrirhawe
been responsible for providing speci cations and placing orderangl§ ) goes fur-
ther, informing us that not only has elemental analysis of the Hongwem@&@inads
shown that the cobalt pigment was imported from the Middle East, but also teataev
the stem-bowls are decorated with Persian verses around the rim. Aseriagahese
inscriptions, as well as the form, decoration, and the painting technifjtiesse wares,
Huang surmises that they were made by Persian potters who came to Jingdeetien w
imported cobalt, thereby introducing this technique to local potters.

By arguing that Yuan blue-and-white porcelain has its origins in Rersider
glazed cobalt blue pottery, Huang may be placing too much emphasis on colatir. Apa
from Longquan green-ware, t&&nanship also carried some Jingdezhen underglaze piec
es painted in copper-red and iron-brown. If these red and brown decorationsraceia p
sor to cobalt-blue, it would suggest independent Chinese innovation.

In this vein, Liu ( : ) argues strongly against foreign in uengestating that
with the breakthroughs achieved by Chinese potters in terms of glaze and clegsnat
and with their long history of underglaze decorative techniques, it is tmassume that
the importation of a certain pigment could produce such a miraculous iogevithin
such a short space of time. Gerritsen ( : ) convincingly argues thati@se under
glaze iron pigment painting originated in the Cizhou kilns during the INaTt Song
( — ). During the course of the th century, the technology made its wasouth to
the Jizhou kilns of Jiangxi province, where potters experimented withetyvair styles
including underglaze painting on a white surface. With the decline of timJi#ns in
the late th and early th century, the potters and the technology made thetshmto
Jingdezhen. With the arrival of cobalt, dull iron browns and unstablgecopds made
way for vibrant blues. No technological or artistic innovation was negessar

Looking now at the terminus of the short-lived Yuan porcelain productidgoghe
the imperial kiln in Jingdezhen is thought to have ceased operations mtlowfng the
invasion of the Red Turban Army, composed of Chinese rebels ghting Mongol rale.
con ict lasted for over a decade. It was the escalating turmoil thai tbe eventual fall
of the Yuan Empire. One of the rebels, Zhu Yuanzhang, went on to form the Ming dy
nasty. Based on excavations of kiln and non-kiln sites at Luomagiao inzbiegdé/eng
and Li ( : ) conclude that non-imperial kilns were also shudown during the rebel
invasion. But some may have persevered, perhaps at lower capacity.

While production may have continued until the end of the Yuan dynasty),(
or even beyond, the export of Jingdezhen blue-and-white porcelain messtogyped
by . In that year Ming Emperor Hongwu ruled that all foreign trade was only to be
conducted through o cial tribute missions. Brown ( : ) has dbserved that from the
end of the Yuan until the Hongzhi reign ( — ) of the early Ming, blue+ad-white
porcelain is largely absent from both terrestrial and maritime sites.

e predominance of one particular design, usually painted in the centrewfd)o
dishes, and stem-cups, may allow for more speci ¢ dating within the shimd joé Yuan
production. e Wenzong Emperor’s signature motif, reserved for hislésige use from

to , was water birds, typically mandarin ducks, in a lotus pond. His warldeowas
embroidered with this motif and it eventually became the most popular depictachon Y
blue-and-white porcelain. During the very short Tianli pdr( — ) this motif was
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known as a ‘pond full of beauty’ and is mentioned in the following poem by the famous
painter, Ke Jiunsu, grand scholar of the Star Literature Pavilion (Barne¥.

Looking at lotus [blossoms] on Taiyi [pond],

we oat [our] orchid oars,

And [watching] king shers and mandarin ducks
[as they] play in the green reeds,

| tell my little daughter to remember

at imperial dress is embroidered

With ‘a pond full of beauty’.

Since the motif of mandarin ducks was apparently the singular artistierpyopf the
Wenzong Emperor during his reign, porcelain wares of imperial qualitynigetine de
sign are thought to date to no earlier than his ascension tbribree in . Barnes (
) believes that in , when the Shundi (Zhizheng) Emperor assumed full powe

strictions on the use of this motif probably ceased, leading to privasenkélking a ood
of such wares, with many for export. Yuan blue-and-white porcelain depttis motif
can be found in quantity not only in China, but in Mongolia, the Philippinegrasia,
India, Iran, Turkey, and Egypt. It is the most common motif on the blue-dnigworce
lain recovered from th&emasek Wreck

Noting the four-clawed princely dragon motif on the Percival David &ation
vases, with an inscription stating that the pair was a gie from a Chinese familgne a t
ple near Jingdezhen in , Barnes ( : ) goes further irtontending that any former
imperial design could be used without restriction aser the rebels shut daevimiserial
kilns. She believes that the volume of porcelain featuringhémelarin duck motif in
creased even more at this time.

So, we are at the mercy of ceramicists and art historians when it comesgo datin
the Temasek WreckVhile they continue to debate among themselves, it seems to-be gen
erally accepted that blue-and-white porcelain was not produced & daantities much

before . e evidence for imperial production of the mandarin duck ntié during
Wenzong's reign from to  seems weighty. While there wdgnastic turmoil from
then until , when the Shundi Emperor assumed full power, it has been argued tha

restrictions on the use of the lotus pond motif probably remained in forcemitssgthat
restrictions were lised in , porcelain bearing this motif is likely to reentered mass
production around this time.

If the rebels caused the closure of all Jingdezhen kilns when they shut down the
imperial kilns, then mass production would also have ceased by . Bubadgal of
porcelain featuring mandarin ducks in a lotus pond has been found in archieabitgs,
collections, and shipwrecks from Southeast Asia to the Middle East. Cisudoktiént of
production and distribution have occurred over just years? Could & bagurred over

years, assuming that the Jingdezhen kilns continued to export untilwigadpan on
private trade in  ? e phenomenon is remarkable either way, however theger peri-
od makes the accomplishment more credible. e author is therefore of theecoative
opinion that theTemasek Wreakates sometime between  and
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In her painstaking analysis of historical Asian shipwreck ceramicanRaBrown (

) states: * e fourteenth century is tricky, and the most spectkr possible discovery
for the future would be a full cargo of the highly treasured Yuan dynasty luwehate
ware.” To date there are only six documented wreck sites and two unprovenanced mari
time nds featuring Chinese ceramics from the Yuan dynasty. Of thesetvamidocu
mented wrecks contain examples of Yuan blue-and-white porcekjrare certainly
not full cargoes.

According to Brown ( : ), the lack of Yuan blue-and-white cargoes isgaly
due to the short period of export, from  at the earliest until , when sonrelaaeol
ogists and art historians conclude that war caused the closure of the lJamgkigzs. A
mere years. Other scholars prefer a wider date range, to being thetmosser
vative estimate, as discussed above. Forty-eight yearsaskult period in the history
of Chinese export ceramics. From the end of the Yuan until the Hongzhi reiga of th
early Ming ( — ), blue-and-white porcelain is relatively rae in both terrestrial and
maritime sites. Brown ( : ) has adopted the term ‘Ming gap’ to refer to ghiengthy
period of de ciency, commenting that it could perhaps be attribtaedn imperial hand
in the production process at Jingdezhen.

As a review of the hard evidence for ships voyaging throughout Asian w#ters wi
cargoes of ceramics during the th century, the known contemporary wreeKsted
here.

Sinan Wreck

e Sinan Wreclkwas found in Korean waters in  (Li, Ziang and Guan ). Re
searchers have concluded that the vessel was a Chinese junk originakyl desgapan.
anks to legible script on wooden cargo tags, it has been prgcaaied to . Apart
from tonnes of Chinese copper coins and a wide variety of artefacts, the wreck co
tained over , ceramic items. Most were green-wares from Longquan oaiedl kilns

in Zhejiang, with some being of exceptional quality. Other wares origimatad/&rious
kilns in Fujian and from Jingdezhen. However, as discussed above, there wasamalbl
white porcelain. Such is the paucity of evidence for the earliest padottiingdezhen
blue-and-white that the date of tisnan Wrecks cited by scholars as tieeminus post
guemdue to the absence of blue-and-white from this otherwise rich cargo.

Jade Dragon Wreck

e Jade Dragon Wredkas been named acer the most prized artefacts recovered from
the site, jade-coloured Longquan green-ware plates with a centraledalragon dec
oration (Flecker ). Most of the cargo consisted of Longquan green-wareubfor-
tunately much of that was looted in the three short months between the initial dyscove
by shermen o the northern tip of Sabah, East Malaysia, and the commentefran
archaeological survey.

ree intact Yuan blue-and-white pieces have been associafigiil a ship’s hull found on a land site
adjacent to a canal in Heze, Shandong Province, China. One is a very ne vase wibth delragtion.
However, from the location, the ship was used for riverine transport ratheriteanic voyages.
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e green-wares were of high quality and consisted of large and small plates,
bowls, jarlets, anguantype jars. Apart from the few dragons, the large dishes wete m
ly decorated with oral designs, while small dishes tended to be decorated Widjué&app
twin- sh. Other ceramic types included green-glakeddifrom Cizao, brown jars from
Quangzhou and others from various Guangdong kilns, and a few brown-itsdete
rated shards from Cizhou.

Surviving planks, incorporating carved lugs and holes for edgegowith dow
els, con rm that the ship was of the Southeast Asian lashddaltigion. From the cargo
and wreck location, she was probably bound from Wenzhou in China to Brunei-or else
where on the northwest coast of Borneo.

Longquan plates with appliqué twin sh are generally attributeétiécSouthern
Song, suggesting a late th-century wreck date when viewed in conjunctiiotihe/oth
er ceramic nds. ere were no blue-and-white ceramics in the cargo.

. Turiang Wreck

e so-called Turiang Wreckwas located some  nautical miles northeast of Singapore
Strait, m beneath the South China Sea (Sjostrand ). Bulkheads, iastdnings, the
absence of dowel edge-joining, and the identi cation of pine, a tenep@maier species,
implies that the ship was a Chinese junk. Brown ( : ) has dated this wreck from

to  through the stylistic analysis of the ceramic cargo. e ship carried @& variety

of ceramics: Sukhothai, Si-Satchanali and Suphanburi wares fromndijlunder-glazed
iron decorated wares from Vietnam; green and brown glazed wamsGuangdong,
and green-ware from Longquan, China. e lack of blue-and-vehitorcelain in the cargo
may be explained by the curtailed production of the Jingdezhen kilns fronwhen
Ming Emperor Hongwu ruled that all foreign trade was only to be conducted through
o cial tribute missions.

Dalian Island Wreck

Dalian Island is located at the northern entrance of Haitan Strait, Pil@ganty, Fujian
Province, China (Anon. a ). e wreck that takes its name from this nearby et

was excavated in  and . It yielded a cargo of Longquan gem-ware, along with
some earthenware and iron artefacts. e Longquan forms included platsisesli bowls,

and jarlets, variously decorated with owers, dragons, birds, guresappliqué twin-

sh. Researchers speculate that the ship departed from either Fuzhou dnoerrd

was bound for a port in Southeast Asia. It is assumed that the wreck is a Chinese junk. e
attributed dating is mid to late Yuan dynasty. However, appliqué twirplates and the

lack of blue-and-white porcelain may be more indicative of early Yuan.

Binh Chau Wreck

In September , shermen discovered a wreck just m o the beach near Binh Chau,
Quang Ngai province, central Vietnam. As osen occurs, there was much lootorg be
police stepped in to protect the site. It was particularly vulnerable in waterdassnth
deep. e provincial government quickly appointed a commercial salvagepeom to
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carry out an excavation on an artefact sharing basis. In a bold move, the wreckrwas enc
cled by a sheet-pile co erdam so that it could be excavated dry.

While there do not seem to be any archaeological reports publisfaad@wtos
in the press clearly show the characteristics of a Chinese junk: bidkhitlcdjacent
frames; occasional vertical ‘sti eners’; and even a collapsed mast talbernacle mast-
step. Over , artefacts are reported to have been salvaged, alalbseramics. e
ship carried Longquan green-ware, mostly in the form of plates, but thexeaiserjar
lets and incense burners. e plates were decorated with owsts,deer and dragons.
Green-ware of lesser quality originated from Fujian kilns. Browredlgs and basins
were from Guangdong. e few pieces of blue-and-white porcelain were glezabe at
the Jingdezhen kilns, and are consistent with Yuan dynasty productiynare in the
form of bowls, cups, dishes, and a disproportionately large number of idgact |

Shiyu Wreck

In , Chinese archaeologists discovered and partially excavated pwsbek site in
the Paracels, a series of islands and reefs to the southeast of Hainan (Anore b
site was located in clear shallow water on the eastern extremityest/&tis Bank, just
north of Drummond Island, in the Crescent Group. Not surprisingly, in tRsed,
typhoon-prone area, none of the hull timbers survived, and the ceramicsveasdrag
mented and scattered far and wide. Extensive looting has added to the destfiction
the shards that were recovered during the o cial excavation, were &and-white
porcelain from Jingdezhen, which could be con dently dated to the Yuan tgyitais
therefore the rst, and so far only discovery of Yuan blue-and-white pomoah a wreck-
site in Chinese waters.

e blue-and-white shapes include bowls, cups, vases, small moutmjeipitg,
jarlets kends, pots, and lids. e ‘ducks in a lotus pond’ motif is the most common. ere
were also oral motifs, ames, and the charachbou(longevity). Unlike theTemasek
Wreckcargo, there were no Longquan green-wares. e non-blue-and-whit@ncies are
in fact quite crude, coming from a variety of Fujian kilns and probably iatefat the
Southeast Asian utilitarian market. Other ceramics were produced erat®ther re
gions: white-wares from the kilns of Dehua, green-wares from Cizao kilak,nsouth
jars perhaps from Cizao or Quanzhou, and storage jars perhaps from Gogngd

Red Sea Wreck

In his ground-breaking booBlue and White: Chinese Porcelain Around the \VGidd

swell () has dedicated a chapter to Yuan ceramics purportedly salvaged &ship

wreck in the Red Sea. Intriguingly the pieces are stated to be the property of §otheby
an auction house not known to collect on its own behalf. Even though the wreek is un
documented, there is no doubt that the ceramics were recovered from the gestilimos
displaying coral encrustation to a greater or lesser degree. ere are att ppieces, and

very few pieces altogether: two frgomantype jars, four from bowls, and fourteen from
plates. All are blue-and-white porcelain, apart from one green-ware el s

China occupies the Paracels, but the island group was prigvimesipied by Vietnam and is still
claimed by that state.
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e publication of this small, fragmentary and unprovenanced collectiemon
strates the importance of Yuan blue-and-white and what it can tell us of eaitinma
trade. is is the rst non-textual evidence of th-century shipping rées linking China
to the Mediterranean. It explains how this highly valued pdrcelas transported to
Egypt, Turkey and Morocco, where there are signi cant terrestriad. nd

ere are several similarities with th&demasek Wrechrtefacts. For a start, the
single Longquan green-ware bowl from Bed Sea Wredk of the same rare design as a
number of theTemasek Wregbieces, and several pieces instigeapu Sarsyescollection
in Istanbul. All are exempli ed by a moulded medallion covering a hole thrdugh t
base. Four of the twenty blue-and-white pieces have the famous ‘ducks in ardtus po
decoration. However, there are also some major di erences. e majofitghards are
from particularly large plates, which would have been up to cm in diameteange |
blue-and-white plates have been identi ed in Tieenasek Wredlepertoire to date.

Nilaveli WrecR

e Nilaveli Wreckif indeed it is a wreck, is another undocumented site revealed by Car
swell ( : ). A concentration of water-worn Longquan green-ware siids was dis
covered on the beach near the village of Nilaveli, to the north of TrinconmaleaniSa.
Close parallels with th8inan Wreckceramics suggest an early th-century date. Two
problematic shards hint at the prospect of very early blue-aneéwhit without any form

of systematic excavation no conclusions can be drawn.

Samar Wreck

Ina exhibition featuring Chinese and Vietnamese blue-and-whigeaenics found in
the Philippines, there is one Yuan piece that is said to be from ‘an underwateBaite o
mar’, an island to the southeast of Luzon (Gotuaco, Tan ad Di: ). Itis an intact
but eroded jar, decorated with sh and aquatic plants. No details of the site adegdro
Also discovered in the Philippines is thandanan Wreckwhich went down
around the mid- th century. Interestingly, it was carrying two vietag@ian blue-and-
white pieces: a magni cent bowl decorated withlia and a phoenix on the interior; and
the shoulder and neck of a large ovoidifad(. , ).

e pool of documented contemporary wrecks is so small that it is worth reviewing addi
tional relevant sites from the late th and early th centuries to get a bettergiof the
types of ships that were trading during this period, and the cargoes theyawgnegc

Quanzhou Wreck

e Quanzhou Wrecks extremely important in that it is the only documented example
of a Chinese junk returning from tidanhai(Li ). She sank in a harbour around

with a cargo of Southeast Asian commodities such as fragrant wood and taisie s
along with small samples of ambergris, cinnabar, betelnut, pepper, anseattell. e

hull remains are mlong and m wide. Twelve bulkheads are fastened to the hid plan
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ing by metal brackets and large frames. e hull planking itself is multi-igeén com
plex clinker-like steps.

Ko Si Chang Il Wreck

Brown ( : ) gives a broad date range of to  for this wreck, based on the few
ceramics found on the site o Ko Si Chang, a small island in the Gulf of ailand. ey
included ai Sawankhalok, Sukhothai, and Suphanburi wares, and Chigesen-ware.
Due in part to trawling and looting, only parts of the vessel structure sdrvicluding
sections of a double planked hull and bottom planks fastened together with wegden p
and metal nails (Prishanchit : ). Green( : )comments exten sively on plank
edge-joining with diagonally driven iron nails, but does not mention toateall. is
suggests that theo Si Chang Il Wredk a Chinese junk.

Bakau Wreck

is wreck was found o Bakau Island on the western edge of Karimata Strait, Indmnesi
(Flecker ). It contained a wide variety of ceramics from ailand, China, drViet
nam, including many huge ai storage jars with organic contents. e hulhnains were

m long and m wide, and displayed all the features typical of Chinese junk@gonst
tion: bulkheads, adjacent frames, iron nail edge-joining, wood stisgrcaulking made
from a lime-based compoundhunan), and hull timbers of pine. She was at-bottomed,
the rst and so far only example of such hull design found in a sea-going caattéxit
tomed junks are usually associated with coastal or riverine transport)reekvhas been
dated to the early th century through carbon dating, stylistic analysisramics, and
Yongle (- ) coins found on board.

Rang Kwien Wreck

e Rang Kwien Wreaokas excavated by the ai Fine Arts Department from to
acer it had been heavily looted. It contained several tonnes of Chinese capperitio
the most recent attributable to the Hongwu reign (- ). Of the few remaig ceram
ics, some % consisted of earthenware, possibly ai. About a quarter were \detese
underglazed blue or black wares. Only I were Chinese ceramics, with hatisef e
ing stoneware storage jars and the rest being crude green-wares. e balastezbof
Sawankhalok wares, a few ai storage jars, and three shards of Chinese thuadnigan
porcelain. As mentioned above, Roxanna Brown is of the opinion that two of &ie blu
and-white shards are intrusive to the site, apparently b#firgconsiderably later date
than the rest of the ceramics. From the coin dates and tististghalysis of the ceramics
cargo, Brown ( : ) dates this wreck from to

Little coherent structure remained. ere were no bulkheads evidemd,the hull
planks were edge-joined with dowels. According to Prishanchit ( :) the hull planks
were fastened to the frames with ‘round headed wooden pegs'’. If this was iedesskth
the ship could be an early example of a Southeast jasignvhere dowels have replaced
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theijok lashings of the traditional lashed-lug hull. Enigmatically, it has lepented that
a Chinese mirror was embedded in the keel.

Longquan Wreck

e Longguan WrecWas located in meters of water, well o shore between Terengganu
and Kuantan on the east coast of Peninsula Malaysia. e hull oredsmore than m

in length and m in width. She is of the South China Sea tradition. e site was destroy
by trawlers before a full excavation could take place. However, a roughtestiggests
that it contained 1 Chinese green-ware from Longquan and other southdnsk 1

ai Sukhothai underglaze decorated ware, and f ai Sawankhalok green-vear e
tentative date range is givenas to  (Brown : ).

Nanyang Wreck

e Nanyang Wreckvas found at a depth of m east of Pulau Pemanggil, o the east
coast of Peninsula Malaysia in . e ship is estimated to be m long by m wide,
which is relatively small. Construction features include trassVvéulkheads, and dowel
edge-joined planks, both characteristics of the South China Sea traditjorimary

cargo is ai green-ware from the Sisatchanalai kilns. Many ggeshow scars from the
use of spur discs, perhaps indicative of an early production technique. tattes date

of theNanyang Wrecks thought to range between  and , just slightly later than
the Longquan WreckBrown and Sjostrand ).

et f

e shipwrecks listed above, spanning the late th to the early th centuriesohsev

eral di erent types: the Southeast Asian lashed-lug shepCthinese junk, and the South
China Sea tradition. If the description of tRang Kwien Wrecls accurate, we may add
the Southeast Asigongto the list, as historically speaking it should be represented. It
Is worth taking a look at the construction and origin of these vessel typey asetlad!
contenders for th&emasek Wreck

. Southeast Asian Lashed-Lug Ships

Lashed-lug ships were built by raising planks on each side of a keel piecenbaiesio
signs of having evolved from a dug-out base. e planks are edge-joined with wooden
dowels, which in earlier examples are interspersed witmaitstitching. Vegetal bre
stitches usually occur in pairs within the seam, not being visible frondeudke hull.
Over the centuries the number of dowels increased while the stitchingssetueil the
latter was eventually eliminated altogether, around the th or th centur

e planks are carved, rather than bent to shape, and incormgopabtruding lugs,
locally termedambuku Typically, a tree trunk is split lengthways with only one plank
being made from each half. Holes are carved or drilled out of the lugs so that they may be
lashed to frames and/or thwart beams. Apart from maintaining the crossrsdchape

lijok is sugar palm bre.
e remaining I is not accounted for.
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of the vessel, the frames provide shear and bending strength to reinéonazotten dow
els within the planks. Lashings between lugs and over the frames serve te fralchés
in place and to pull the planks together. Tiers of thwart beams, lodged above or below
the lugs, contribute to the compressive forces that hold the planky tiogpether despite
the exing of the hull. ey also help to provide lateral support, preventihg tull from
opening up or bending inwards.

ese early Southeast Asian crae were steered by two quarter rudders,earsyst
that survives to this day on many sailing vessels still plyingatees of Indonesia. ey
had up to four bipod or tripod masts and a bowsprit, with canted square-rig or lug sails.

Fig. : A model of the th-centurylava Sea Wreck Southeast Asian lashed-lug ship.
(Courtesy of Nick Burningham)

. Chinese Junks

e ancient coastal and riverine crae of China tended to be at-bottomed. Whilerth
are exceptions, sea-going junks seem to have adopted the Southeastshsipadvull
in order to better navigate turbulent seas and shising winds. e transom stedhsdern
were maintained, along with bulkheads that divided the ships into comeais. While
there are many references to these compartments being watertight, ibectwgical
evidence of limber holes at the base of each bulkhead would seem to refuteaéimss|
that the Chinese used the bulkheads as cross-sectional templates armimnihey built
the hull. Worcester ( : ) observed, ‘ e side planks are then placed latgdinally
in position and hove down by a Chinese windlass, aser which they are rmly nailed t
the edges of the bulkheads.” e planks are edge-joined withatialgiron nails driven
through pre-prepared triangular notches, which are then Weth a lime-based caulk
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ing compound ¢hunamn) to protect the iron from corrosion. In some cases wrought iron

clamps are used (Li : ), and these too are smeared wiaunam
e Chinese are thought to have developed the axial rudder as early as the st
century CE (Temple : ). roughout the ages, Chinese rudders wereehld to the

hull in wooden jaws or sockets that permitted free vertical mavemmed, if large, sus

pended from above by tackle pulling on the shoulder so that the ruoldler lme raised

and lowered. Chinese rudders were o¢en slung well below the bottom of the ship to mi
nimise leeway in lieu of a substantial keel, being raised when approachiony sfzeér.

On one type of vessel the rudder was held in place against the drag of passing water by
ropes running from the foot of the rudder under the bottom of the vessel to a wgindlas

the forecastle (Needham : ). Masts are stepped in taberleapartners on the keel,

and are generally canted forward. Smaller mizzen masts may be stepped on the deck, and
sometimes o -centre. With a large cross-section and massive support at deckhiev

masts can support the heavy battened sails without stays.

Fig. : ‘A Chinese Junk—Canton River’, engraved by W. Woolnoth a er a picture by S. dRrimadt
. ey have changed very little over time. (Image frorVikimedia Common}

. South China Sea Tradition

Vessels of the South China Sea tradition are typi ed by a V-shaped hull withtansubs

tial keel. Regularly spaced bulkheads are held in place by a single adjaoentfill
planking is multi-layered, with the inner planking fastened to frames alikthésads with

square section iron nails. e outer planking is fastened to the inner plankyngnialler

nails, and oeen there is an additional sacri cial outer layer to protectuldrbm toredo

worm attack. Both hull and bulkhead planks are dowel edge-joined. Mast step ima
recesses for tabernacle partners. ey are steered with an axial rudder tleid is place

in wooden sockets in the same manner as a Chinese junk. Teak seems to be the prima
ry timber used for construction. While the non-perishable cargoes ¢ #t@ps almost
always include ai ceramics, additional investigation is necessaryterthine whether
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these ships were made exclusively in ailand. Arguably the hull shapé, rkelti-layer
ing, and dowel edge-joining can be attributed to Southeast Asian tradiBotkheads,
iron fastenings, rigging, and the axial rudder are contributions frémmaC and may
indeed imply the participation of emigrant Chinese shipwrights. elautsuspects that
this hybrid design was utilised elsewhere in Southeast Asia, and from liroltad@og
ical evidence, continued to be used aser the decline of ai ceramics produatiahed
mid- th century (Flecker ).

Fig. :Japanese scrollgsen no Zudepicting a ‘Siamese ship’, probably dated to the early th century,
in the Matsura Historical Museum. (Credit: Jun Kimura)

. Southeast Asian Jong

e word jong rst appears in a th-century Javanese inscription (Miksic : )it
must have originally referred to the ubiquitous Southeast Asian l&sipstiip. When the
Portuguese arrived in Southeast Asia in , they refer to a widely repredé&outheast
Asian trading ship aginco(Manguin : ). is term was later rendered ‘junk’ by
the English, and strangely came to refer speci cally to Chinese sad#g cr
e original jonghas been adopted (and adapted) by Manguin ( ), to name

the Southeast Asian ship type that superseded the lashed-lug design.a¥ lielatlres
were retained, such as quarter rudders, multiple masts and canted or lugigadsow
sprit and a spritsail, the fundamental construction technique changstead of lashing
frames to the lugs that formed an integral part of the hull planks, dowets({tsgevere
used to fasten strakes to frames. Knowledge of this ‘new’ desigis to us from early
th-century Portuguese descriptions. From archaeologicalexdd, the lashed-lug design
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seems to have petered out by the early th century. Unfortunately, there shaeealogical
evidence of the all-dowellgzhgduring the intervening two centuries. Indeed, to date, there
is no archaeological evidence of jinegat all, apart perhaps from tRang Kwien Wreck

Fig. :Jong replica. (Credit: Nick Burningham)

It stands to reason that the lashed-lug design was abandoned. Only stutdynertaaidi
tions saw it last as long as it did. Carving planks was extremely wasteful ofrinder i
parison to sawing them. While the hull shape, rig, and steering mechanyshavesbeen
maintained, the construction technique of fbagis so di erent to that of the lashed-lug
ship that the transition cannot be regarded as an evolution. It is an entirelgaiewqtie,
perhaps in uenced by Indian Ocean dhows or Chinese junks. Both utilised tavkn p
ing, although the plank thickness is much greater on a junk, largely bgosksesed
soe woods such as r and pine, while dhows used hardwoods like teak and rosewood.
If jongscame into being during the th century, they developed in tandem with
the South China Sea Tradition. Until more evidence presents itsedfiris $kat thgong
evolved in the Malay/Indonesian archipelago while the South China &##aorr evolved
in the Gulf of Siam.

* . f

e th century is a very intriguing period in terms of regional shipping. Arand In
dian dhows, Chinese junks, and Southeast Asian crae plied the seas with radr ofn
commodities densely packed in their holds. For the Arabs and Indians theiwasl
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waning. Chinese shipping, on the other hand, surged to a dominant positiondiative
obscurity, only to decline again on the back of state policy. Southeast As&ls wese in
the midst of a major transition. Lashed-lug ships, which had prevailedeioaauillen
nium, nally made way for treenail-fastenguhgs In the latter part of the century, hybrid
South China Sea Tradition crae, originating in the Gulf of Siam, became thenpiresht
ceramic carriers. How did this come to be?

roughout the rst millennium CE, Southeast Asians dominated manite trade
and exploration. ey famously sailed as far as Madagascar and the east co&staf A
at least as early as the th century. Cargoes consisted of jungle and sea pspoes,
staples, and textiles. e Arabs added aromatics. e Indians led in the cottod pepper
trade. All three were major players in China’s maritime trade from at leastyaa®the
th century, when heavy ceramics began to win favour with distant consuiner ,
the Buddhist monk, Kanshin, recorded that on the river at Guangzhou ‘ ere are me
chantmen [ocean going ships] belonging toBldomerindians], thePosi[Persians], and
the Kunlun [Malays] ~ of which it is di cult to determine the number’ (Guy : ).
While foreign ships jostled to load Chinese cargoes, the §&&hihemselves played no role
in early sea transportation.

. Chinese Shipping

Manguin ( : ) comments: ‘it is widely accepted that the Chinese did notgsess
large sea-going crae before the th century” Wade ( a: ) assertstt@hinese ships
were rarely used on the Southeast Asian routes until the th century. Wang )
states that there are no Tang records of large Chinese junks saihieg\anhai. He says
that neither Chinese traders nor coastal shippers were interested iratimaiNand its
trade per se. Neither would take the gambles necessary to advance the teaui@bhpp
least of all risk their lives in trading junks and foreign coustaiethe mercy of waves,
pirates, and ‘barbarian’ o cialskid.: ).

Heng ( : ) concludes that Chinese shipping did not car any of the trade
between Southeast Asia and China throughout the rst millennium CE. Hegpukk
inception even further ahead by stating that information dnn€se participation in
maritime shipping to the Malay region is not forthcoming untié tith century, when
Chinese provincial accounts, particularly in Fujian and Guangdbegin to mention
Chinese sailing abroad for the purpose of tratald.( ). e passive stance of the Chi
nese courts in their diplomatic and economic interaction with maritiol®ast Asia
appears to have greatly discouraged active Chinese participatioppmghietween the
two regions during this periodb{d.: ).

To be more speci c, in , the Song court began to permit Chinese private sessel
to sail abroad for the purpose of trade. However, regulations were imposedhgeglh
Chinese traders to rst register themselves at the mercantile shipagrgendency at
the ports of Hangzhou and Mingzhabi@.: ). During Emperor Renzong’s reign ( —

), the port of Guangzhou was added to the list. Chinese ships hadito tetthe ports
at which they registered so that they could be subjected to customs inspectitvic-a res
tion that must have sti ed early direct trade. Eventually, in , the Songrtaecreed

Much of the following discussion on the advent of Chinese sea-going shipprein from Flecker
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that Chinese ships could o cially register and depart from any prefecturhiinften
years, trade revenue doubldad.: ).

From as early as the second half of the th century, the Song court had ruled that
Chinese vessels could not remain abroad for more than nine mdbiths (). As they
could only operate within a single monsoon cycle, it was impossible to trad#ydivith
the Indian Ocean littoral. is restriction seems to have remained in forcel tine end
of Southern Song rule (c. )ibid.: ). As a result of the lieing of this restriction by
the newly installed Yuan court, Heribid.: ) notes that Chinese shippers appeared to
displace the Southeast Asians from their traditional role of tippisiy products from
the Indian Ocean and Middle East to China. As an indication of how far the €lnaés
come, a Muslim merchant and maritime trade supervisor innQhau, Pu Shou-geng,
reported in  that he had been ordered by the Yuan emperor to build  sea-going
ships, of which had been nished (Wade b: ).

In , there was a major departure from the private trade policy implement
ed throughout the Song, when the Yuan court attempted a state monopoly oneChines
shipping (Heng : ). Much of the maritime trade during the Yuan was coolied by
foreign, mainly Muslim, merchants residing in the southern ports, oseorioghpart
nerships with Mongol imperial family members or government o cials. A joint venetu
system was established, combining government ships with merchartisexpe

In , the Yuan government allocated , ding(more than tonnes) of
silver to build ships for joint ventures (Wade b: ). In the mid-Yuan,apal attitudes
toward commerce swung wildly back and forth, with the o ces of maritiraddrbeing
shut down and re-opened four times between and (Miksic : ). er eaeer
policy stabilised and private maritime trade was permitted for the next halige

e Mongols, not being content with trade alone, attempted to forcaenormal
submission. ey invaded Korea repeatedly from  until , when the GoryeDynas
ty nally acquiesced to becoming a vassal state. In , the Mongols invaded Japan bu
were eventually repelled. ey tried again in  only to have their eet decimatgdab
typhoon, the fabled Kamikaze. In , the Mongols invaded Java, apparentgsponse
to the mutilation of an emissary. e Mongol incursion became immersed in lagal i
trigue, so the eet took advantage of the favourable monsoon to withdraw.

e rst edict speci cally banning private shipping from foreign trade wasued
just aeer the collapse of the Yuan dynasty. In  Ming Emperor Hongwu ruled &l
foreign trade was to be conducted through o cial tribute missions. is was thst of
the so-calledhaijin laws, aimed at countering Japanese piracy. € move was counterpro
ductive.

By the time Emperor Yongle came into power in , there were nowhere near
enough sea-going junks to satisfy his ambitions. Wade ( : ) opinést Yongle in
tended to create legitimacy aser usurping the previous emperor by an asglaydof
Ming might. He aimed to bring all the known polities into submission and to tukee
sures for his court.

e eets of the designated commander, Admiral Zheng He, had to be su ciently
imposing to cow any opposition. Wadbid.) enumerates the frenetic shipbuilding ac
tivities that took place to this end. In , the Fujian Regional Military r@mission

Ortoghpartnerships were Mongol merchant associations which pooled #sdurces and spread
their risks.
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was ordered to build sea-going ships. In the same year, various militas/were
ordered to build an additional ships. In | just aser Zheng He departed onghirst
expedition, Zhejiang and other regional military commissions wetered to build ,
sea-going shipsBy , the Ministry of Works was required to build ‘treasure-ships’
or bao-chuan e various missions comprised between and ships, some voyaging
for years before returning to China.
Zheng He’s voyages drained the state co ers, and lost relevance when viewed

against the renewed threat of invasion from the north. When his patron,eyahed in

, the emperor’s successors, Hongxi (who only lasted for one year) laend Xuande
ordered the cessation of overseas forays. Tribute missions weredededpbnd o cial
trade continued. But without unfettered private trade, the quantity ohé&3e exports
and the number of Chinese ships carrying them went into rapid decline.

. Indian Voyaging

Tamils appear to have been dominant amongst the earliest Indian tra@éeesirog in
insular Southeast Asia, supported by successive kingdoms in southerGog

). Inscriptions from coastal sites throughout Southeast Asia destiate sustained
contact from the th to the th centuries. Religion spread witldé&aHinduism predom
inated, although Buddhism also took hold in Srivijayan territory. S@ghAsia was a
stepping-stone to China. By the mid- th century, the Indian presenceeiCtinese city
of Guangzhou had expanded to the extent that three temples coulddmetedpcorm
plete with resident Brahman priesitsiq.: ).

India continued to trade with Srivijaya and Java throughwitth and th cen-
turies, and it is likely that ships from both India and Southeast Asiangealdre Bay of
Bengal with holds loaded to capacity. e beginning of the th century saw tpharex
sion of the Chola in uence through a combination of military conquest antheercial
acumen ipid.: ). In , the Chola invaded Srivijaya, plundering but not occupying
various cities and ports. ey began sending diplomatic missions to China iand
continued on an irregular basis until the close of the th centibigt.. Hindu temples
were built in Quanzhou, Fujian province, with a still extant ruin comaian inscrip
tion dated to . Apart from this remnant, all temples had disappeared frobendity
landscape by the Ming perioidifl.: ).

e Chinese presence in Tamil Nadu was acknowledged by the royal endow
ment of a Buddhist temple at Nagapattinam. A structure known as the ‘ElRageda’
was probably constructed under Chola patronage in the early th cemtocgrding to

th-century writer Wang Dayuan, it was built in  to encourage the visitis@hinese
merchantsibid.. ).

Calicut became the most important port in southwest India during the late th
and th centuries, riding on a key commodity, pepper (Ptak ). Based on China’s

In the author’s opinion, this number is an exaggeration, but it does conveganfithe massive
amount of construction needed to support Zheng He’s voyages.

e bao-chuarare frequently ascribed a length of m or more, on the basis of one Chinese text.
In the humble opinion of the author, and many other scholars and giofeds, this is unsubstantiated.
From consideration of naval architecture, sail-ability, archagpbotd history, thbao-chuarwould have
been a maximum of mlong. is size is still huge and imposing, and was not matched agavooden
sailing vessels until the arrival of the , tonne Dutogtourshipsn the th century.
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navigational knowledge of southern India, and archaeological ndaradus Chinese
products in the Indian Ocean littoral, Ptakid.: ) concludes that commercial interests
between South Asia and China had become interlinked before the voyages of Zheng He.
His observations are based on early Ming texts from a very short period X ( iid.:

) that frequently mention Chinese envoys but do not speci cally menGibinese ships.

. Arab Maritime Trade

Chinese traveller, I-Ching, who voyaged from China to Sumatrain ; daythe begin
ning of autumn ~ | came to the island of Kwang-tung, where | xed the date of meeting
the owner of go-ss¢Persian] ship to embark for the south = At last | embarked from
the coast of Kwang-chou [Guangzhou] (Hourani : ). In another Ch&se account of

, itis written: ‘ ey [the Persians] also sail in big crae tahe country of Han, straight to
Canton for silk piece goods and the like wab&i{ ). And in an Arab text, theMuruj
al-Dhahab written in , we read: ‘ e ships from Basra, Siraf, Oman, India, the islands
of Zabaj and Sanf came to the mouth of the river of Khanfu [Guangzhouhsithmer
chandise and their cargo [before -] (Guy : ).

From historical sources there can be little doubt that Arabs, Persichsdians
were sailing their own ships to China during the late rst Millennium. BuAfab ship
ping, all doubt has been removed by the discovery of two dhows, the th-cBetiityng
Wreckin Indonesian waters (Flecker , ), and the th-century PhanomSurinsis
ter ship at a terrestrial site in the Gulf of Siam (Guy ).

e Persians and Arabs dominated trade at the height of the Tang dynasty (Guy

. ). ey established major settlements in Guangzhou, only to sack theycin

Persian and Arab settlements established in Yangzhou were sacked by tke {@hine
(Wang : ).In ,the foreign settlements in Guangzhou were burned andlfaged

by the Chinese. According to Arab geographer Abu Zaid, ‘no less than , ugiims,
Jews, Christians and Parsees perished’ (Hourani : ). While a retreabtkin had

su ced during the earlier skirmishes, it seems that aser , SoutheastAshipping
took over, supplying entréts on the western shores of the Isthmus of Kra and further
south.

ere does not seem to be much of a resurgence in direct Arab watleconsid
erably later. According to Heng ( : ), the emergence of Middle Earst and Persian
traders as the bene ciaries of the change in China’s maritime trade ttcontég Yuan
period contributed to the establishment of Muslim traders as a powerful emiatforce
in Southeast Asia and the Indian Ocean from the late th century onwardsalfghc
rison, largely made up of soldiers from Persia and led by Persian merabaintsyritrol
of Quanzhouin  (Miksic : ). ey were ousted in , and a few years late r the
Hongwu edicts severely limiting maritime trade came into e ect.

. Southeast Asian Seafaring

e very early appearance of Southeast Asian ships is re ected in the st geG&IChi
nese manuscriptjan shu(History of the Han Dynasty):

e barbarian trading ships transfer them to where they are going [and thosthe
ships] also bene t from this trade, and sometimes rob and kill people. ddra also
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su er from the winds and waves and sometimes drown. ose who survive will\se se
eral years on their return. (Wade a: )

An oe-quoted description of early Southeast Asian ships is provided in a nidrge
Chinese text, cited in tiéanzhou Yiwuzhi

e men from foreign lands call their boatsa. e large ones are over feet long, and

they are twenty to thirty feet high™ they can hold — men, and a cargo of over
tonnes. e men from beyond our frontiers use four sails for their ships, ryang

with the size of the ships. ese sails are connected with each other from boerrio st

ere is a kind of lutou tree whose leaves are like lattice. ese leaves are more tha

ten feet long, and are woven into sails. e four sails do not face directly fdsyaut

are made to move together to one side or the other, with the direction of the .breeze

When they sail, they do not avoid strong winds and violent waves, and tbarafo

travel very swiely.ipid.: )

Another rd-century text refers to Southeast Asian shipsenspeci cally agunlun-bq
or the ships of the people who lived in the South $&ds (). From the same period,
the Liang shuecords that Fan Shihman, ruler of Funan in the rd century CE, ‘had great
ships built, and crossing the immense sea, he attacked moitenhdngdoms’ibid.: ).
During the Southern Dynasties ( — ), tribute missions arrived okunlun-bo(Miksic

D).

From the th century, there is evidence of Middle Eastern anmnshipping
in the South China Sea, but this is unlikely to have diminished the role of tie&siut
Asians. While Arab trading reached a zenith in the th century, ir¥igejing yingypf

, Hui-Lin notes that kunlun-bowere arriving regularly at the Gulf of Tonkin and along
the south-eastern Chinese coast (Heng : ). And a source from sa¥&uangzhou
enjoyed the pro ts of the barbarian ships where all the valuable goods venedaOf
all those who served at Guangzhou, not one returned without hdigdaden’ (Wang

D).

Ibn Battuta, who travelled in the regionin — , mentions visiting Baraaker,
al-Jewa (Samudera), and Mul-Jswa (Java), the ‘country of the in delsi there he sailed
onward towards China on a ship provided by the ruler of Samudera, stopping drdy at t
country of Tawelisi (probably Champa) (Wade a: ). He malgave been voyaging on
one of the last examples of a Southeast Asian lashed-lug ship, or perhapkeoaartiést
examples of png

From around the later part of the th century, a hybrid Southeast AsianéSe
design emerged, termed the South China Sea Tradition. From archasobgilence,
this type of vessel seems to be of Siamese construction, although Chovesgrgbimay
well have collaborated. Teak is the primary timber type and cargoes are awengliye
skewed towards ai ceramics.

e marked predominance of South China Sea Tradition wrecks in the Gulf of
ailand and along the eastern coast of Peninsular Malaysia from the thtws on
wards graphically illustrates a surge in shipping that mirrored the surgederamic
production to meet the demand created by the Chinese ban on exports (Flecker )
Indeed, the life of the South China Sea Tradition ships mirrors the life of ahexport
kilns, from the late th century until the late th century.
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Rather than tracing the various edicts banning overseas trade angfingh
Brown ( : ) has studied the proportion of Chinese ceramics on all knownigh
wrecks from the th to the th centuries. She concludes that the so-called kfap
occurred in stages. From a complete monopoly, Chinese ceramic cargoes-fetl to
of the total betweenc. andc. .Fromc. until the percentage plummeted
further to 1 or less. However, during the Hongzhi reign ( — ) thee was a ood of
Chinese ware, including blue-and-white porcelain. ere was anotherpeof moderate
shortage from about  until the end of the Ming banin , the death knell fordhai
Kilns.

Before the discovery of tiemasek Wreckwa Chong Guan ( : ) wrote:

Maritime archaeology may now provide the evidence to frames#itement [Te
masek] in a wider spatial context and longer cycle of time to help us understeap it
id rise which enabled it, within some thirty years of its establishmemhpiori some
of the newest underglazed blue wares being developed in the Yusaafklingdezhen.

While Kwa examined a wide range of wreck-sites throughout Southeash@3mmasek
Wreckcould indeed be the missing crucial nd that he was hoping for. But that depends
on the answers to a number of questions. Where dideheasek Wredail from? Where

was she built, and who owned and crewed her? Where was she bound?

. Where Did She Sail From?

e rst question is the easiest to answer. e entire ceramics cargo origathfrom Chi
na: Longquan green-ware, Jingdezhen blue-and-whiteslaufdiware, white-ware possi
bly from Dehua, and Guangdong or Cizao brown-ware. While the kibre widespread,
it was standard practice for Chinese riverine and coastal crae tsggoaina wide range of
ceramics to key ports, such as Quanzhou and Guangzhou. ere is also eviderme o
in the cargo, another product of Chinese manufacture. Almost certaialynore prized
Chinese commodity, silk, would have been loaded above the weighty cargo.

So, there can be no doubt that frmemasek Wredkaded her last cargo in China,
and probably at Quanzhou or Guangzhou. To end up on the rocks of Pedra,Bslaec
followed the age-old western route down the South China Sea, southweshidéaiven
and the Paracels, hugging the Viethamese coast southwards as far as Cantlveestso
to the coast of Malaysia, then south past Tioman Island before enteriag@mtrait.

None of the non-Chinese trade or shipboard ceramics oesendfan other ship
wrecks of this era were recovered from Teenasek Wreckere were no earthenware
vessels or stoves usually associated with Southeast Asian culindatigsacto ai
stoneware storage jars, and no ne-paste-vkarels or vessels from production centres
on the Isthmus of Kra. e Temasek Wredkad not stopped to trade en-route. She sailed
directly from China to Singapore Strait taking full advantagéehbrtheast monsoon
which blows consistently from November to March.
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. Where Was She Built?

e second question is impossible to answer. Without any remains of the skif itse ori
gin of theTemasek Wreaannot be conclusively determined. However, it is possible to make
a very good guess, calling upon the archaeological and historical eatethe period.

e maritime archaeological evidence that has been presentethisiReport is
summarised in the Table below. Of the eleven contemporary shipwreckdemitinable
hull remains, seven are Chinese junks ( ) and four are Southeast Asaalyvd 1).

Given the small number of documented wrecks in relation to the likely number of wrecks
in existence, many of which have been looted and many of whicheveybe discovered

due to the fact that their entire cargoes were perishable, the statisticaiak is not as
substantial as it seems. However, as ‘contemporary’ in this case covermthizgm the

late th to the early th century, it is noteworthy that throughout the entith century

only Chinese junks are documented.

Of the four wrecks that are Southeast Asian, one is a lashed-lug ship, one may
be ajong and two are of the South China Sea tradition. ey demonstrate a correlation
between date and type. e lashed-lug design is thought to have been phased out towards
the end of the th century. e all-dowel joinegongtook over, although apart from very
scanty evidence from tHeang Kwien Wreglkarchaeological support for this transition
is lacking thus far. From the late th century, the hybrid South China Seéidnade-
veloped independently and is thought to have co-existed witjoleintil the former’s
demise in the mid to late th century.

Table : List of wrecks contemporary with the Temasek Wreck. (‘~" implies withirr @ye@o. ‘c.’
implies within a decade or two).

Wreck Name Location Vessel Type Date
Quanzhou China Chinese junk ~

Jade Dragon Sabah, East Malaysi@  Southeast Asian Lashegl-lug c.

Sinan South Korea Chinese junk ~

Dalian Island China Chinese junk thC

Binh Chau Vietnam Chinese junk Mid- th C
Turiang West Malaysia Chinese junk Late thC
Ko Si Chang Il | ailand Chinese junk? C.

Bakau Indonesia Chinese junk Early thC
Rang Kwien ailand $outheast Asian Jong? Early thC
Longquan West Malaysia South China Sea traditior Early thC
Nanyang West Malaysia South China Sea traditior Early to mid- th C

As noted earlier, Heng ( : ) believes that when the newly installed Yuanrtteed
the Song restriction forcing junks to return within nine months of departGténese
shippers began to thrive and apparently displace Southeast Asiansiéiotnaditional
role of transhipping products from the Indian Ocean littoral and MiddlstEo China.
While this theory seems to be supported by the archaeological evidences thsue-i
cient evidence to conclude that Southeast Asians pulled out eattshipment business
altogether. ey surely continued to ship their own cargoes to and from China.
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What of the Indians and Arabs who established such a strong presence in key
Chinese ports at this time, a feat hard to achieve without eets of their own? dssdasc
the power of Tamil guilds was on the wane throughout the Yuan and had all but petered
out by the Ming dynasty. Muslim traders, on the other hand, thrived duringuba Y
dynasty. e Persians in particular established large communities im&hgoing as far
as to take control of Quanzhou in . If their ousting in  did not precipita an end
to direct shipping, then the Hongwu ban on private trade that took e ect a few ytears la
certainly would have.

e archaeological record for Indian and Arab shipping during this peris
blank, not just in Southeast Asia but anywhere. Nonetheless, tabterits suggest that
Indians, Arabs, and Persians were voyaging to China in vessels of thestapping to
trade at various Southeast Asian port cities on the way there and back. e numbgrs ma
have been small in comparison to Chinese and Southeast Asiarbshipe possibility
of theTemasek Wredbeing Indian or Middle Eastern, or indeed Southeast Asian, cannot
be dismissed on the basis of the scant archaeological record.

ere is another key factor to examine. While the majority of Chinese cargoes
were carried by several foreign vessel types, there are always nome @hefests recev
ered from the wreck-sites, especially personal possessions or objectsbioardhuse.

e th-century Java Sea Wredtr example, carried mostly Chinese ceramics and iron,
however bronze gurines and scale weights were of Southeast Asian 8hgiwas a
Southeast Asian lashed-lug ship. Another, the c. Jade Dragon Wreckontained a
cargo of Longquan green-ware and iron. Of the few non-ceratei@ets remaining on
this looted site, a wooden kris handle and an anchor stone were Southeast disign. G
way back, the th-centurelitung Wreclcarried an exclusively Chinese cargo, and yet
Southeast Asian coins, scale weights, mortars, pestles, and gesdsére found, along
with a small number of Persian jars (Flecker ). She was an Arab ship.

e Chinese junks with exclusively Chinese cargoes such ablémbai , Sinan
and Dalian Island Wreckson the other hand, did not carry non-Chinese objects. Very
few non-ceramic artefacts remained on Teenasek Wrechkn ink stone, tiny glass beads,
gold foil, lead disks, copper alloy vessel fragments and spoons, and akieradesimk
stone is Chinese. At this stage the origin of the other artefacts has not beemechiut
there is nothing to suggest that they did not come from China.

Taking all this evidence into account, while it can never be proven witabut h
remains, it is highly likely that thEemasek Wredk a Chinese junk, owned and crewed
by Chinese.

. Where Was She Bound?

e answer to this question can only be speculative, but it is well founded. Urdike |
European wrecks, there are no archival records fofféneasek Wreckvith details of
inquests, survivor testimonials, manifests, crew lists, or captags. Instead, we must
look at her route, and the known destinations for the cargo she carried.

e most probable route taken by th&@emasek Wredk outlined above. From CGhi
na to Tioman Island, the route is the same as that followed by ships heading, farkégyv
destination during the th century. From Tioman they would head scaghéo stay well
east of Bintan, negotiate Gelasa or Karimata Strait, then crosyah®e#ato their nal
destination, oeen Tuban in eastern Java. It is conceivable that a Jancadiop might
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hug the Malaysian coast before veering southeast to clear Bintan. Buté¢lcessary risk

of striking the rocks o Lima Channel, Pedra Branca, South Ledge or Berakit Beef o
northeast tip of Bintan make this route extremely dangerous and heridg hidikely.
Wrecking on Pedra Branca is far more likely to be the unfortunate outcome of having t
traverse the Singapore Strait. @&masek Wreakas westward bound.

Listing archaeological sites containing th-century Chamegramics, such as
the ubiquitous Longquan green-ware, is a daunting task. In part this is doue sheer
number of sites, and in part it is due to the di culty in accurately dating theseswAs
with dating this wreck, it is easier to focus on the Yuan blue-and-white porceitdd its
well-de ned date range and well documented distribution, both arcbg®all and his
torical.

In his account, thBao Yi Zhi LudA Brief Description of Island Foreigners), pub
lished in , Wang Dayuan lists the centres that preferred Chinese bhaewdite and
gingbaiporcelain: the Philippines, southwest Borneo, TambraliRgttani, Terengganu,
Kelantan, Java, northern Sumatra, all the kingdoms of India with whib @was record
ed, and Saudi Arabia (Guy : ). e archaeological record irSoutheast Asia does not
seem to correspond well to this list.

Signi cant concentrations of Yuan blue-and-white porcelain owclyuo in Indo
nesia, the Philippines, and ailand. In particular, abundant blusdavhite porcelain
nds near Trowulan in eastern Java demonstrate the weattied¥lajapahit Kingdom,
acquired largely through the control of the lucrative spice trade (Guy ). Meitoku
( : ) has tabulated the number of restorable pieces archaeologycakcavated at
Trowulan, and compared them to major ancient collections around the watltbanon-
kiln sites in China. Large pieces such as plates, jars, athargmth jars (heiping from
Trowulan are more plentiful than anywhere else, while bottles and bowlsooisvsizes
are well represented. When also taking into account several privatéiauiled Trow
ulan shards, such as the one donated to the National University of Singaysseny)
it would seem that the Majapahit capital dominated Chinese exports of Yaexaril-
white porcelain, not just in Southeast Asia but worldwide.

In the Philippines, the nds tend to be more associated with burials. Indeald, s
jars, cups, ewers, and gurines appear to have been produceck fSotiheast Asian
market to meet the funerary requirements of the people of the Philippinesdomkekia
(Guy : ). Tan( : ) notes that small blue-and-white vessels painted with simple
oral designs are found in large quantities in the Philippines. Sheilgpes that these
may have been experimental products sent to less discerning marketsewitrethpiec
es satisfying a strong demand for ritual. However, many larger and higdlgy gieces
were also exported to the Philippines as exempli ed by an exhibition held ifaMian

(Gotuaco, Tan and Diem ). Apart from magni cent large plates andyjs, there
are bowls, vases, ewers, and kareds, mainly found in areas outside Luzon.

In ailand, the Tak-Omkoi burial sites in Tak and Chiang Mai provincesane
the Myanmar border, have relinquished many high-quality Yuan bluenduite ceram
ics (Pitiphat ). Apart from the more common bowls and jarlets, there areynlarge
plates and jars of high quality. Jars in particular seem to haverbasmréd in Buddhist
temples throughout central and western ailand. More have been found inttdwaya,
the ancient capital, with some in temples and some dredged from the adjaaemiCa
ya River (Chandavij ). Plates have also been found in or on the banks of thenglek
River in Ratchaburi province.
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Obviously, the Philippines, on the eastern route from China, was notstieade
tion of theTemasek Wreckrom the wreck’s location and westward passage, Java is not a
contender either. ailand could have been supplied via a port on the Andamarb8ea
why would a trader take such a long and circuitous route when the thrivinigeiyort-
city of Ayutthaya, founded in c. , and other established entrepéts witie Gulf of
Siam were so much closer to China?

Guy ( : ) is of the opinion that in the th century blue-and-white porelain
was primarily intended for the Islamic market. He points out that it is no commde
that the two greatest collections of early blue-and-white are to be found Mitldle
East. ere are some forty examples of Yuan blue-and-white instipeapu Sareys Mu-
seum in Istanbul. is collection was plundered or otherwise acquired fromi&emsd
Egypt during Ottoman conquests (Yoh : ). Some of the most celeleipieces of
Yuan blue-and-white can be found in the Ardebil Shrine Collection, adigimeld on
the western shore of the Caspian but now housed in Tehran. olfection was gieed
to the shrine by Abbas | of the Safavid dynasty inibid(). As the Safavid dynasty was
only established in , the collection was clearly created by an earlieragemeof a -
cionados. e large plates and bowls that dominate these collections weke imauit the
communal dining habits of consumers in the Middle East and Maghreb.

Hundreds of pieces of Yuan blue-and-white have been found in Syria, and masse
of shards have been unearthed in the middens of Fusat, or Old Cairo, in Egypel(lCars

. ). e travel diary of Moroccan scholar Ibn Battuta, writtenin , co n rms the
presence of Chinese porcelain in Damascus in the early th century. gddenocco
in and nally arriving in Quanzhou in , Battuta later visited FuzhouHangzhou,
and Guangzhou. He claimed that the porcelain bazaar at Guangzhou was gtedache
served as the launching point for exports to other parts of Chida, and Yemen ‘from
country to country till it reaches us in Morocco. It [Chinese blue-anitiewdorcelain] is
certainly the nest of all pottery-ware’ (Barnes : ).

India also imported signi cant quantities of th-century Chinesearsics. At
the ancient port of Kollam (Quilon), on the coast of Kerala, many th-agn@hinese
ceramic shards have been exposed by erosion of the seashore (KarashimjaMare
Chinese ceramics, including Yuan blue-and-white, have been eeccav®&eriyapattinam
on the Coromandel Coast. is is perhaps Dabadan, an important port describecein th
Daoyi Zhilue a th-century Chinese texilid.: ). A large cache of Chinese ceramics,
including sixty-seven Yuan blue-and-white pieces, was a&echfrom the ruins of the
palace of the Islamic Sultan Firuz Shah in Delhi (Yoh : ). He ruled from to

, and it is likely that his collection was acquired largelprfr imports through the
port of Dabadan. One other collection containing Yuan blue-and-white masszd by
Shah Jahan, who ruled the Mughal Empire from . It is assumed that prized cssam
imported by earlier generations were accumulated and brought to the tapiehoused
in the Lal Qil'ah (the Red Fort in Delhi), which was completed in ibid.: ).

Zheng He’s eets famously journeyed from China to the Middle East and down
the east coast of Africa during the early th century. But the jury is stillmouthether
Chinese junks traded directly with the Middle East or India prior to Zheng bigges.
Cargoes were transhipped at enéitsp but was this a pervasive practice? Several ancient
texts mention China ships in the Indian Ocean, although this generaligsships in the
China trade rather than junks made in China. For example, a th-centune€htext, the
Lingwai Daida details transhipment on the Malabar Coast of India (Karashima : ):
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When Chinese ship-merchants want to go to Arabia, they change the shifarigcess

a small one at Gu-lin [Kollam] and go ~ When Arabs come, they navigate towards the
South by a small ship and reach Gu-lin country. [From there] they go towardashe E
to reach San-foiqi [Srivijayal].

What does ‘Chinese ship-merchants’ mean? Ships carrying Chinebamtear Chinese
ships carrying merchants? In the th century, when junks were rdiatiesv to sea-go
ing trade, Southeast Asian or Indian ships were more likely to have beeng&minese
merchants to Gu-lin. But by the th century junks were certainly capdilmssing the
Bay of Bengal, and indeed the Arabian Sea. If only remnantsRéth8ea Wreclith
its small but precious cargo of Yuan blue-and-white, had besimuented we would not
be so reliant upon speculation. Unfortunately, there is no archaedlegidance for Chi
nese junks venturing into the Indian Ocean. Indeed, there is no maritimaeamiogical
evidence for any ships entering the Indian Ocean from Southemdt és, the lack of
such evidence for junks does not disprove their existence.

ere are only a few ancient ports where Yuan blue-and-white paicehas been
found on the Indian Ocean littoral: Kollam and Periyapattinanimdia, Kilwa in eastern
Africa, and Jiddah and Aydhab in the Red Sea (Carswell : ). A ship full oféke
commodities, invariably comprising iron, silk, and a wide repertoirerahues, sailing
directly from China, may not have been suitable in its entirety for Indian,|®igistern,
or East African consumers. It is more likely that cargoes catering for splerhands
were selectively redistributed at Southeast Asian dittrdpr onward shipment to tar
geted ports throughout the Indian Ocean. For example, the smaller Yuaaniolwehite
bowls, stem-cups, dishes, and jarlets that prevail in Temasek, theiRédjppiland,
and Java seem to be considerably less common along the Indian OcearHitoce£the
Temasek Wrechvith its full consignment of Chinese products, was probably bound for
a Southeast Asian enti@pln the th€century, Temasek was the only entr¢pét han
dled blue-and-white porcelain, west of Pedra Branca.

e scant textual evidence that has survived has been augmented by rigorous
terrestrial archaeology to reveal the great signi cance of Temasekemsregt from
around until , when Melaka assumed this role. Occupatin and trade continued
into and beyond the th century, but at a much-reduced level. Apart from traaieym
facture, and day to day life, literally tonnes of terrestrial artefamiglp glimpses of a
sophisticated society and a diverse immigrant population.

From the discussion of nds that occurred on both ffeenasek Wrecand in
Temasek, it is evident that many of the ceramic types on the wreck-site werernd dema
the entredt. Some were probably destined for transhipment. Large Longquan bowls and
plates found on th@demasek Wreckre typical of nds in India and the Middle East, but
they are also typical of nds in Temasek. From the context of the terregaslsome
of the ceramic types were for local utilitarian purposes, while the highétygwares
would have been for ritual use or a manifestation of wealth.

e absence of large blue-and-white plates on themasek Wreckuggests that
at least the blue-and-white component of the cargo was natdiediefor transhipment

ere is no explanation for transhipping to a smaller vessel for the odwayage to the Middle East,
a necessity according to this text. However, if the ship arriving at Gu-lin wases€junk, it would have
been considerably bigger than an Arab or Indian dhow.
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to Middle Eastern or Indian markets. In fact, when compared with terrestaaland
nds throughout Southeast Asia, the dearth of large blwkvalnite plates in Temasek
is an anomaly. e absence of this popular Yuan blue-and-white product froth bue
Temasek Wrecknd the th-century port of Temasek may indeed provide more compel
ling evidence for Temasek as the nal destination of the ship than theghitgdiartefact
parallels.

e Temasek Wreakas lost on Pedra Branca with a cargo of Longquan green-ware, blue-
and-white porcelain anghufuware from Jingdezhen, and brown-ware from Guangdong
or Cizao. e very few non-ceramic artefacts include glass beads, gold fought iron,

lead ingots, and a few copper-alloy objects. All organic cargo rotted awagdoag did

the entire ship’s structure. Without any hull remains it ipassible to conclusively iden

tify the type of ship. However, from circumstantial evidence such as asiexchinese
cargo and an absence of non-Chinese artefacts, there is a high psobadtilthe ship

was a Chinese junk.

e Temasek Wreatontains more Yuan blue-and-white porcelain than any other
documented shipwreck in the world, with well over kg being documentedcate.de
Binh Chau Wrecka Chinese junk lost in Vietnam, contained some bowls, cups, dishes,
and lids. Only  blue-and-white shards were recovered from$heu Wreckwhich
was lost in the Paracels, although the site was looted before o cial excavatimare
only nineteen large shards from an undocumented wreck in the Red Sea, and just one jar
from a possible wreck o Samar in the Philippines.

From an analysis of the exclusive blue-and-white porcelain recovenetheTe
masek Wrecht would seem that the wreck dates between and . Many would opt
for a tighter date range withterminus ante querof . It is rare that a shipwreck with
no historical documentation, and no speci cally dated artefacts, cartdx amprecisely
as this. Once thEemasek Wreateramics have been cleaned and classi ed, and a detailed
analysis of the many ceramic types and designs that formed the cargo l(ggpecit
verse range of blue-and-white motifs) is undertaken, an equally earereay occur: the
Temasek Wreckds, which mark one moment in history, may contribute to the accurate
dating of Yuan blue-and-white porcelain.

From the location of the wreck, the many parallel nds, and importantly a com
mon dearth of prized large blue-and-white plates, Temasek is the mbstinteded
destination of theTemasek Wreckis being the case, the recovered ceramics and ar
tefacts provide an incredible insight into the utilitarian, elite, admonial wares that
were either used by the inhabitants or re-exported. And because the wide vareety of
masek Wreckeramics was lost at a speci ¢ moment in the th century, a moment that
will hopefully become better de ned as research progresses, they can bégplyrhielp
ful in interpreting the Temasek era stratigraphy as revealed in past anel terestrial
excavations in Singapore.

.t

With planning and excavation taking nearly ve years, antl pgtople coming and going
throughout that time, there are many to thank. Firstly, | must acknowleégddtional
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Heritage Board (NHB) for taking on and funding Singapore’s rst timaei archaeologi
cal excavation. Speci cally, Mr Yeo Kirk Siang, NHB’s Director of HerRegearch and
Assessment led the charge, ably assisted by Mr John Kwok who had the onerdus task o
coordinating the permitting process with several Government aggerid¢HB’s Cai Ying
hong has been invaluable in coordinating the post-excavation processnsieating
great fortitude and patience. Dr Terence Chong, head of the ArchaeolagpWnand
the now defunct Nalanda-Sriwijaya Centre at the ISEAS — Yusof Ishaktth@SEAS),
thankfully gave me the opportunity to participate in this project througdriassof Visi
ing Fellowships, and provided advice and guidance throughout. My de &ty dMi
chael Ng of the AU, took much of the bureaucratic load o my shoulders, workisgj\cl
with dedicated ISEAS administrative sta . He also demonstrated all flersdgessary
to potentially become Singapore’s rst quali ed maritime archaeologist

Where would we be without the Singaporean volunteer divers who provided the
time, equipment, skills, and enthusiasm? ey all learnt quickly on the ¢l#veloped a
keen eye, and appreciated the historical signi cance of the osen-ditagk at hand. In
terms of th-century ceramics and history | also learnt on the job, thankesveral ne
teachers including Emeritus Professor John Miksic of the Southeast 3tsidies De
partment at the National University of Singapore, Mr SteskiBaPresident of the Asian
Art Society of New England, and Dr Tai Yew Seng, a Visiting Fellow at ISEAS.

| thank Ardent Global (Singapore) for providing a Dive Support Vesselrand c
for the rst two expeditions. While others provided equipment amglises on commer
cial terms through open bids, vessel and crew supplier OPL Services, alinpngssor
and equipment supplier Advanced Marine, and dive gear sugpéorge Lee, all went out
of their way to deliver excellent, responsive, and exible service tiooutie project.

For their dee editing of this paper | would like to thank Geo rey Raki Benja
min Khoo, and Andrea Acri. Kwa Chong Chuan ponders the mechanisfsaof mar
itime trade in his insightful Foreword. is contribution is very much agmiated.

Finally, 1 sincerely thank salvage master Ramdzan Salim and coalrderer
Ahmad Qamarulhazman for declaring their amazing discovery oTeéheasek Wreck
is civic-minded act prevented a great archaeological and historicsd.lo
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