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#89 Poket Xinwu App game for promotion of the stone tidal weirs cultural heritage and
collaboration with local communities in Taiwan ( BLEE & #Hr & S EHEH LS 2 App #EE%
DIHEE AR S LEE )

Lai Chen-Min, Tai Yu-Hsin, Li Zen-Fu, Cheng Tsung-Han (JEIRES ~ B2 ~ B(CE » BT
FRER)
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#90 Fishing Weirs and Galo Mythologies from the foothills of the Eastern Himalayas( 5= 517
LLITEE YRR B IO FHiES )
Bina Gandhi Deori,
SAARC Cultural Centre, Sri Lanka
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#91 Bawean Stone-Walled Tidal Fish Weirs: An Archaeological and Dutch Colonial Archival
Investigation in Java Sea (EEEZAIE © JEEEHY TNl I H EAE ZE3H )
Dwi Kurnia Sandy,
Balakala Bhuml Apsara
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#94 The Maritime Cultural Landscape of the Galleon Port of Ticao and the galleon shipwrecks in
Ticao Pass (357 AR ST {L SHBL R 2K Em KAL)
Catherine E. Villamor
Historical Archaeology, University of the Philippines
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#95 Unravelling the Impacts of the Manila Galleon Trade on the Landscapes and Cultures of the
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Philippines Using Zooarchaeology ( | #7175 5 E2 RN G Fe H RINAL B 2 SIS E S SRR ISL
{EHIZEE)
Joan Quincy Lingao, Eduardo Corona, Grace Barretto-Tesoro, Patrick Roberts, Maricar Belarmino,
Mary Jane Louise Bolunia, Bobby Orillaneda, Leee Anthony Neri, Victor Paz, Noel Amano, Juan
Rofes
University of the Philippines Diliman
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#97 The Manila Galleons Historical and Archaeological Database Research Project (1565-1815)
(B JEALRMN AR S5t &R B Ea T2 )

Jose Casaban, Jun Kimura
Faculty of Arts, History Department, Katholieke Universiteit Leuven
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#100 Bottom Trawling and the Damage to Underwater Cultural Heritage: An Overview of the
Destruction and Possible Steps Forward ( JE&Ft3%f7K T S LB A VRS © i AIChEsE K a sEFRELEY
i)

Charlotte Jarvis
Het Scheepvaartmuseum
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#101 Impact Assessment of Current and Future Sea-Level Rises on Coastal and Underwater
Archaeological Sites in Indonesia ( 37 S FIARA G _EFA-EENE EEM/K N gk 2
)
Ulung J. Wisha, Wisnu A. Gemilang, and Nia N. H. Ridwan
National Research and Innovation Agency of Indonesia, Ministry of Marine Affairs and Fisheries
of Indonesia, Ministry of Marine Affairs and Fisheries of Indonesia
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#102 Challenges to Underwater Cultural Heritage in Offshore Wind Energy Development (/& [ J&|

TIREIRBHEEH /KT S BB AR HEERD

Bert Ho

Pacific Region Federal Preservation Officer, Bureau of Ocean Energy Management
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#125 Analysis of UNESCO Best Practices of Underwater Cultural Heritage from the perspective
of marine sustainable development and challenges in 2022 New Chinese UCH Regulations ( {74
PR R AT SR BR S HSK T S BIE EE A B R 2022 A3 EET H BIK R 2XYbk
SRR FIHKEL )
Liu Lina (PHZACE A2 ZFIIEIAEE )
Xi’an Jiaotong University, China

HHEAPE LA AR BRI B e (1) AW FEREA DAL S AR IRE 5 (2) &
RIS ARENRE R S BB AEER  (3) o E b ETFNIERIR A S Ay A1) 25 5 =1
JEETITEFR SCAHE, (KT U BB ERE A %Y) (Convention on the Protection of the
Underwater Cultural Heritage ) ¢8RS 50T iBny 13 (EEEE RN -
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#126 Motivating and enabling Pacific States to ratify the 2001 Convention ( {{g 4 A 3 & B7 57
A 2001 F£04Y)
Ellen Lekka, Craig Forrest
Marine and Shipping Law Unit, Univeristy of Queensland

AP ER B 2 2001 FEALHHEAERIRK - B BIZRECAHEETEE S Ellen Lekka
DIFREEM RS RBAEEHE BB > B %R 2001 FALIEHELREZITA - Emslmitte
DNLIREEATHREL - ENMEREE IS > BEFAEES NEE EREEIERAER » B
e B 3 SE AT B DS oA (4 S AH BRI B BV Y BURIRE » SR HAR: 2021 SEAEFTEEFTRES,
2022 FAEEFEEEE (UQ MASLU, Ocean foundations ) ~ 2023 1F2E#% (UQ MASLU ) HiF
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s o MAEIFTAEFTRESEETE 1980 0y (IRa&)IA SR TN E) ~ FREEEEEHY (IR
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#127 The Next Step of Underwater Cultural Heritage Preservation in Taiwan: A Legal Aspect ( &
BIK N AL EREFRY N2 JARHAD)
Wen-Yan Chiau ( B¥{17 275 F K200 Z AT )
National Taiwan Ocean University
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#133 Non-intrusive monitoring of underwater cultural heritage by the public - Gathering

Information via Recreational and Technical (GIRT) Scientific Divers ( 2\ E7K N A BB ERYIE

RAFEMN - BWBEERIRIT (GIRT) REVEKBUWEER)

Andy Viduka

Department of Climate Change, Energy, the Environment and Water, Australian Government
BrEBIERECHS OK N SUEEERELL)) BEARSE N BFETLF/K RIS

b - BNAEEER - el - IR BEUKEREVE/K T SUEEERE EE: Dr. Andy Viduka
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7K S B A PREE TR - GIRT RIE2VE/K B AT SRR & A S LS B E R EAE R - DL
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K BEEIRE A ENH S RN - PR A& SR -

#134 Development of Small Autonomous Surface Vehicle Design for Underwater Cultural
Heritage (/K N X{bEE/NY E FOKIEMiTTasaa B )
Jun Seok
Research Institute od Medium and Small Shipbuiding
— AT T > KN A FHACREAET THY - FEARRAEE DA A S i - FIBR A SRS/ N
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AKE F INEE I TER A - Fral BT ERSE IR e g & 5G Fiffr S a2 ey
ICT £effy - Brsd 1 i N iRt - s B/ NI S i T e A 17/ N B K T2

(ASV) BREHIAERIRAST » DIEMAOEE AT A S A K N EE - & T HHEE B FKE/iT
s BEm AN TR IREAETT TIPSR - MARBESESG TSRS TR -
BE5h - FIFHFTRA S HIARGAERE - EARBERE AL E L IRES AL - MR TLEE R e
FIAHRHE g -

#136 Dynamic monitoring technology during dehydration of waterlogged wooden cultural relics
(BRI KON SR /K EhRE BRI Rl )

Jiajun Wang

HHEEREE Jiajun Wang fERSE—9% ~ RILO 5% ~ /NARE SR IMTE SR /K EE7K
AR UIRE AV Rl FTE e o i T BT /KRR A BN - B o S E 18 S KRS
SR K AR B RE B IRV RA SETE AR - A BRI e PR K& - Hb5e I AR EEIR
AR F M (FILEEHRATSMDEE - ATR-FTIR) G R A RTZRAYER - B
A FE PR EHIRREHY S T AR AE 5 AR £ % (PEG2000 or 4000 ) i 7K A=A rPHYSERE B -
SERBURTR » AR/ ~ KGRI o34 ~ FLBR ~ W2 a5 AR AR K R R $ S
28 o HLRERIR AT o AT G A S A e 2 T B/ KOIR RS R Bt /K A o s 2R AT > SR AR K
N bEERTAEE R T ] g AR B LS AP EE -

#137 National Shipwreck Database of Sri Lanka: A non-intrusive documentation of maritime
heritage in Sri Lankan Waters ( #f S -REIZ) (AN ERHE © B B -R/KECEFEENIFR AL
%)
Anuradha Piyadasa, Rasika Muthucumarana, Indika Hewage, Dharshana Jayawardena
Institute of Archaeology and Heritage Studies, Sri Lanka

W R R BB E TS AT & Anuradha Piyadasa 91488 BRI REISO AT ERIE - &
FHEFEEEZ P (Maritime Archacology Unit, MAU) S48 » (5 1ER4E 4 TR HE
BRI HEIERE - MAU it 2001 A5 RS EEGHYSORF MENIBIRL » F175 d BLiE bt
FeRT KA S BB E R (E - A RUE B (R ik W R & SRR E BB 4 H B A 2 B (4
F o AR AE A LUE A RS R
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W E R RS M B RHEE T SR E B N B A S EE - B AR EER T
ANE -~ FREEZE ~ R RUE - KRB RIS - BRNEERERITEN T FIRES
BPEEE A - MR EEEERE

Bl 109 EELEHTERN - B1FE 103 fEIALAT 6 fETRIRERZ - EEIA%E’]E%LA
SFIEEE N B AT ACH B - BRI (EE YRS B EAAE D2
[~ DONAY ~ RIS ROA AL o IESN o S 80 [ED AL AR A ~ IHA - SR ST
Al FMTER -

BEORHEAE B 2 B8 (R AFVBHE F] P T am R - P s — (8 F Ert et Bl A By F P A i 4
EIERE > DIRIESIA ~ ZEEERTATE - ERHE TR LA (E (IR ENA RIS I AE
B ALHEL Y B Eh U lE] ~ Mo ERi R - SR i D A SR IR AR G ~ R
K B BFHIEFRATI A REFA - MAU B R - SRR EIFR K IR S E A S RIRERR -

#138 The Herakles project: Towards a minimum intervention methodology for the study of
Underwater Cultural Heritage in harbour complex spaces (il s EiEtEs « &4 & 25 M
KB EN R NFTETTE)
Felipe Cerezo Andreo, Soledad Solana Rubio, Ratul Gonzélez Gallero, Alberto Salas Romero,
Nicolas C. Ciarlo, Carlota Pérez-Reverte Manas, José Bettencourt, Elisa Fernandez Tudela, Alicia
Arévalo Gonzélez
Coordinator of the Nautical and Underwater Archaeology Program, Univerity of Cadiz, Spain,
ICOMOS

AR —EHTE AN BRI S IR SCAH A 2001 A AKIFTMEERYE KT S b E
TTE/NFIER AT TRAIE A - 2753 E0ek T AR » 125 77AT A AR S
JKEVIIREE L BERE - B2 - IRV AETE AT LU N AT BT TR T 2R DIt A /K T =5 T 2 h i
TTEESE AT A o R EER -

ML ENETEE - PRILA IS SR H % Felipe Cerezo Andreo [E[X 58 % —Td
A EF R AR R KR S Bl ARV RCs BT 5 AR 575 » v LISt A
£~ IR R AR ATRRE S RS 2K - Il O ERY B BUR R &= - WA AR 5 HL
BEE - MRV E AR IREE BRI - EAEREYIER AR > (B TTRESD
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TE MRS Al & ML MR BB AT A - WAL RUER -

T8 A S A ER YR 7 7R a0 A\ KT # H (Otter Pro)fEHC 2% 5 AN ZE(Norbit) ~ HETIH£
(SeaSpy2) JECJE B E(SES-2000) ~ fiiZE s B = ROV (Nibus) ~ FIE27EK ~ /KN GPS 5
> DURCGLHE S BB La R - FrA BN SRS (GIS) #fTmEE - A FIRMASE »
R BRI  ZE [ oo i - DAROK I b8 e Ry E BB E b oo A7 © EEA - BT A 7RSI E
HHREBEER - 41 3D fHAIEE 3600 5248 - JERF EEHAM » BBt i o LUER T FEL

LGRS S b

RS TAE )% 51 A BRI —SEPRRas T 34 JEUA Bl 150 (% it
Al TR A ER R B S R TR AT 22 PTG o

#139 Geophysical techniques for non-intrusive documentation of UCH: comparative analysis of
the methodology developed in different study areas at various depths (/K N X{LEEIEF AR
FRETHEERYIEREMT © A EIT TR s [F A R 7 AR AT
Soledad Solana Rubio, Felipe Cerezo Andreo, Sebastidn Federico Ramallo Asensio, Dario Bernal
Casasola, Miguel Angel Cau Ontiveros, Francisco Lopez-Castejon
Underwater Archaeology, University of Granada

PEHEA RS R ER /K S 598 A & Soledad Solana Rubio 2 +-7 M43 £ - KR PY
FE=TEAEK MR A THY RN ER Y EE A TAF - —fROIER - A [EHERY B S5
TAEA] Rtk 0y AR e ie Bt e S &N - SIS S (£ BLAG S i I AR o AT e
IR E P& B -

fitr e AR 1 (algerciras ) ~ Z&7Ek (EIREAE LT K 63 24 RIAYA/KIE ) (aladroque project ) »
/%7Kig (areueomallornauta project) F =fHA[FEREE > LUK/ HIE FEHLA FRVEREE (O
B RE G TR DIRSTEIRE ASHK T SUBE EFANED T - "I L&
B2/ D& AT R A S 2R AR I = AT AR 2 -

fiffi{sE ) INNOMAR %356 SES-2000 FEEMIEEHIE R  (SBP) > HSEERHERTLL

HELTHU A g Y S BT R A > ELANSRAY P B B R RN Y R - [RIRAEECE)

RERCIERCHES (MRU) > DU PIEAAEZE L EHVENSE > K Leica GS18 GNSS A& &
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412001 SRS EIBRCSCHE OK T UBBEERENLY) Frds - HEkYEENEMIE
RAMERAAGEERK T SUBEREE - A UERDG S AR - ARIE M MTPTE GRS R -
SRR E DT A - FIIMERIH AT Z= FIHTFE -

#143 Exploration-Based Archaeology Guided by Community-Driven Research: NOAA Ocean
Exploration in the Pacific FY24-26 ( DAtLIEERENISFT Hf5 EaV BN HEE © 2024-26 A B S
NOAA F PR
Philip A. Hartmeyer , Jeremy Weirich, Hans Van Tilburg, Adrienne Copeland, Mashkoor
Malik, Frank Cantelas, Sam Cuellar, Kelley Suhr, Kasey Cantwell
NOAA Ocean Exploration/ UCAR
Philip A. Hartmeyer &t 3 NOAA HESEPEMN LU /KISEM & Ry Bt - HIEHIET 2 By

I/ K N EHOR T EAIE » DIEUS EARIE - SOBNSULEEREEHR - RN EM
KERISUEER - NOAA M ERMIRB L B IR B Er NI S8 3 S Ay /K N B

(UCH) - HAREITE 2024 5 2026 ] - AP F A B o Rl g B 5R ~ A5
BIREHE CE R EE TR B R NEEKE: (ROV) BB - [ &5
CERFFE L E AR S EERE -
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(7)36 24 557K - g aa/K N S B3 78 73 B 38 4 HH /K Z s i
#173 Batavia or Batavian Ware in the Michael Abbott Collection of Trade Ceramics ( Michael
Abbott B 7 i in T HY D 2L B A T A )
Mark Staniforth, Wendy van Duivenvoorde, Martin Polkinghorne, Zainab Tahir and Nia Ridwan
Flinders University

Michael Abbott 5 7} ZE el T4 100 fREEELEnn & ey - ksl @ nn sk
EiEEEE (FTaEHyE i NE) ERYRED (M) R gshes 0F5af - TAEEIM
HEFTHCE > MAMED (i) REAILU & H S bEEE R ey B e ai e (B L) 1557
fResiEE e (A “café-aulait” ) - EEGEIESEETREENEE L ETOIIEE
SIEHBENERY - FE% - EEE AR B BN & EREE BN =50 > SUE R T
HIER B SR A IR 28R o B A BIOM AT L S e -

FEEIERIE 4T - EM 9 SRR EE TR E ) - PRI R E S R HIR
FY 17 R > 18 ISR - 1E 1790 A - B E SRR E R e —
ZHIIAEEEL el S (e B R EN A S R I RS B s Ay g E e s
Yy -

DEEAGAEIR ) BT REERECSISR ) MEAGGECEE T B BT W E R KR EEE
ERTREMr PR ENE e ns R I A - T BEA (LR ) DGR A SR s - H
PRSI F A o

#146 Delivering scientific diver training for underwater archaeology: international best practice an
micro-credential case study (7K N HRIEZE/KEEE « Bl REEEREE ZPIH5E)
Hiro Yoshida, Wendy van Duivenvoorde, John McCarthy, Jonathan Benjamin

R SRR - KNS EE2E0E B APEN: - HhaiEsaes i 224 il B RS
KE - BIE L ZERHHEGENE HR2UGEE T B KERGESE L o BFEAERS
/K5 e B2 S RIS A T HRAY — S5 RE - B S B BRI SR H S K T 5 R S s AL 2
TEORE R FAE A o ATREE 48 F M T R BRI BB KSR 22 0 - iE TRy
o e e RNERENISEEDK TR S (AAUS) RIEE/K B ERRIEAE > (REA WS
EERERIE R E B K N B EEERE - A0S H T TR SR E N AN BRE = 2
FEE L -
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g~ 2551712
(—) BN EYIRE

BUILYEIN Y EER S LS B BOEHED - Bt 1978 52 12 A 6 H - SEINFTERYH R 5
FoRR P ZEAYED - A= R OB ERPIEET (RAvE Vs - BEF &ML NI
PIREAEH anhf B RS E DAsR B 5 — PR R A SR T IeE oy L - AR e e s KA

YONEVIEEE SRR EASE EIOUEE - FEISUEE ~ sl ESUEE R FIMTSE
CEANE - BEFREEENRERLEOE > PN (HREESEE S T E B R R A E kR
) -

FRELSEE RN E A R = EEOUN ~ epEry= a8y - B8
S b AR e —Hr R LR N ~ ra il sy - i HaEsn — =Bt - KIGEER
SRR L - INBLE(EREEE A 5T 2% BB R -

S MNP RS B2 JRe /R B R Ry SN P S e S B 22 (R IR ) - 56— & i P 3% e
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HEHEELEE 5O E A i P R S

(Z) BNLEE Y

REEAY/K T B I REIEY 1975 GRS (MEY) - BbE (1976) fFifEZ 1984 4F 11
FEE BT 22 AR A 28 - B R PR KAV CRGAGHR » 72 1981 = 8 H IS A IRFANIS -
BT E AR TZERT ( National Research Institute of Maritime Cultural Heritage ) HY
AIE = 1990 T /A B EIMRFEE R » 1994 FROF BETDEFEDEREE » 2009
T Ry B A B RS P -

BT S BT e ATy £ AR 3K TS B8 E ~ AR CERUML) K&
REEALRHAVIEIR ~ NESIOR G ~ BB EERER S ~ M s SE B RAAR T 5T »
KM - ARGIAR 74 2 (GRER 1 %) #9755 6 (EEFT - AHSVEEAH - K N5H
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B - B E - TS LB R BB (RS A - TH5ERT (TR RART
Bz ) MAHBIDSEEYEEMNAH  SERENARZEDG B R LR
L o BAHZERT A 2 BUK T a7 R AR B ERIRHSTEE (Korea Institute of
Ocean Science and Technology ) &1E o HOrfFH AR G KHVE 22 % HEZGH - RIS R 10
AR BER 2 AR LR AT R/KARE S HEY) -

B HAT R IE > &5 A S 360 /K MEHE ~ 34 26 paiFiE - /K 107,101
B R 16 FEIAL -

AscEES
(12)

e ] B L S B BT S P

B S T LRSS S AR L 388 — A -
Sl - SSRRIES: | SRS IR « N 4 BHREE - | BYEE
R | (ESRTREANE - HREE B RRELEEE S - SN - WEK 5 R
A

RV B R I S S HU AR AT ~ DR HY B it RO B B 1) B e A1
B =/ Nl - R A5 &M » Dalido fAAVRE (R K SRS & IMEIEE IR - 558
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1984 ARSI [y 11 2 12 hEC S RERF (e P F A T TS B Z ARG & > 17K 30,646
g tEEENFE o T RIS 2003 FK ARSI - [FEf R 11 £ 12 i15g
e RE R BB B R BN TR B 2 S - HEHK 8,743 (138 > @A AEE - &
8,122 ff - NS RERF RV B R EMAE SR - NI AL S = EE p e r R T
% -

SRR S SO Ry 2 /K U B RALHEERE ~ JRRRIRLE ¢ BRI AR RS AT
17~ PSR RIS H U B 5~ FrZ)ifn © BABUK N B ey i SO V(6 el -
TR E R R Ry U0 - W) R RAE 2 SR r BT 2 g SR Y 14 TECasi T ARt
& 181975 FAREINER—LHFEYmR - 2 1976 -2 1984 ] - (T 11 &g L
fE > H7K 20,661 fRfgZEas ~ 729 MR @8an - 43 fRaBY) - 1,017 (IR R K igiE 6 5
B P B -

HF AT S H KRBV R B T Bt A DA G LHVEY) — a8 R &) M2 T BT E
A (EIPETT 1323 ) B ThifaalEr (BISHNTER) e BRI A E A
@2 (BI51E ) Fol#HIRfn » A 30.1 AR > 5 10.7 AR - 5 200 0 - i 8 {EffE
SRR > FTTIRTEINIUL SR 2 BT 2R -

s /K 5 e R R o R K 5 e 38l /K MRS ~ KNI EE
fb > EFES KNS A R Tk o SV R R 1R - (AR AL AR
TR~ FRAREVREIS - SERLHINTITRE SR S AR RE 2 A

B S S R s BT S » R 2R B T Mado B KISk oKy 5 8 e
28,000 FEEPITIRRIL > [ ATHIEREE ) | BET - STH R n S KRR KA 8 AR
R 3 EEEY) > HBOR AT S S WEK TSR = 5 — o SEE 4 B EER |
(EFRE - &3 SR R B K Ta S B 5 A0R » N ROk FAE - HE
JEHE  RREIRNTE I AR S E AT -
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E=RRIW S
— ~ BT ARAFEEHE K

i e BBE R RO BAHERRY 2001 Fid KN UBEEREALY) - s 2 5
5 HERUE TR REFEGET R K T U LB A S SR » KT S BE NS R Ry sE—
BEIH o BRCCHEE BRRE o s ORI RE R SE 88T > (G IR —BRIE B RSB IE
IR T2 B Z T iE R AT LR R i sl AR - AL > 2019 SFBR A HSR P BN B E
NEFE (2001 FALIMHEEEHE) ek " AR AR E RS EERE - FhlE
SRS » EFK T B HERENN T ERI AR ARG B ALINUE B TR - Al
HAM A EEEAME - 2RISR H RS - 28R R HoKHy S EY)
B BRI ARG S HOK N S BEEE - NI R T ARSI A AL -

2

FORDGHS A 2 SRS sm NE L KR U B E E IR A LITEZEZERT) ( Operational
Guidelines for the Implementation of the Convention on the Protection of the Underwater Cultural
Heritage ) SLith PRAFAVARE SR B IEERE - 17 2023 - 6 H 13-14 HAEERREBITHYE T LK G
NG HEBEIER - FREFIGRH " 25 —38H , AW TlE—BE ) S st iReE ] EiE
FEBIR M BRBER RIS - AE/K N U B EZFIRE - WA FIHEE (R > 20
BT TRE S ORGE ~ BIERRIE AR ] it S E R nT IS B 2R E B R Y
RAMEES) > AR (R il - BAesE - AsTEnas - TP MEsdaRt
#8) > ARSCYIHIK - 3

F=H b KT UbEERN G R EE R K - B R HHEE - fild - KNS bERE
I EIERE ~ B EEIFEAINE ~ HKRAY RN f S z= ] ~ AT ~ B EFEEE - mZK
R R & B R TR A SRS - 9 BRSO B BT ST A & h i/ A By 27 > 35 Ry & /KA
fitt - EEHRTRZ AT AR > BRI OR R IR E S 2 iR -

'Etienne Clément, “The Elaboration of the UNESCO 2001 Convention on the Protection of the under-Water Cultural
Heritage”, Proceedings of the 3rd Asia-Pacific Regional Conference on Underwater Cultural Heritage, (Hong Kong:
The 2017 Asia-Pacific Regional Conference on Underwater Cultural Heritage Planning Committee, 2017), p.690.

2UNESCO, Amendments to the Operational Guidelines, Meeting of States Parties to the Convention on the Protection
of the Underwater Cultural Heritage, 8th, Tunis(online), 2021, UNESDOC, <
https://unesdoc.unesco.org/ark:/48223/pf0000377415_eng?posInSet=6&queryld=5¢363a00-8b12-46ff-al115-58b720
3dlebd>, p.2.

SUNESCO, Resolution, Meeting of States Parties to the Convention on the Protection of the Underwater Cultural
Heritage, 9th, Paris, 2023, UNESDOC, <https://unesdoc.unesco.org/ark:/48223/pf0000386274>, p.9.
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ABSTRACT

To better identify submerged archaeological targets, multiple state-of-art survey techniques were carried out in
underwater geoarchaeological studies at the exploration stage. Previous underwater surveys identified ten Dutch
colonial vessels dating from the first half of the seventeenth century. Four of them were found on the banks of the
Yanshui River, and most of them were situated at the historical waters of Dayun Port. Underwater archeology
research at this inland sea of Tainan, the base for the Dutch route, was the key era in the development of maritime
trade in Southeast Asia. Therefore, inspecting the potential archaeology in Taijiang Waters is under our
consideration, which is situated in a historical city, Tainan, leads us to link the ancient shipwreck event to consider
the sustainable preservation solution.

However, it is challenging to inspect the submerged archaeological targets since the geomorphology rapidly
changed due to the long- and short-term geological processes. The resources available to conduct the work include
accurate frequency control on magnetic data acquisition and comprehensive geophysical integration for data
interpretation. Therefore, we combine the acoustic and magnetic techniques and joint airborne and shipborne
geophysical surveys to inspect the submerged assessment. After integrating with previous survey results, seven
underwater cultural heritages were linked to shipwrecks, which allows us to embark on follow-up verification plans
for archaeological research, preserving the potential historical footprints of Taiwanese and the treasure wetlands
environments of the Taijiang National Park for endangered ecosystems.

Keywords: geophysical survey, Taijiang Waters, underwater cultural heritage

INTRODUCTION

The topic of this paper fits best within this Session 24 °” Database, monitoring, non-intrusive
documentation techniques and new technologies applied to underwater cultural heritage” because we
jointly apply multiple the-state-of-art survey techniques including airborne- and shipborne-based
geophysical methods to inspect the submerged archaeological sites in the Taijiang Waters of Taiwan.
Overall, this study is based on non-intrusive geophysical methods and it involves database building and
future underwater cultural heritage (UCH) monitoring/preservation.

The Taijiang Waters are archaeologically significant since it was a crucial ship channel during the
seventeenth century and therefore many ships sank in its surrounding waters during the period. Previous
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studies have found at least ten Dutch vessels in the study area dating from the first half of the seventeenth
century (Chiang, 1999; Li, 2018; Wang, 2012). However, it is challenging to inspect the submerged
archaeological targets by using traditional surveying methods due to the poor visibility in the water, strong
tidal currents, and rapidly changing morphology. For instance, the strong tidal currents can be dangerous
to divers and the low water visibility makes it difficult to operate underwater cameras. Moreover, the
rapid erosion and deposition processes cause major challenges in monitoring, or even locating the
archaeological targets. Please note that many land or wetland areas were oceans back in the seventeenth
century due to the massive sediment deposition carried by the Yanshui River. This results in limited water
areas nowadays capable of ships or boats passing through.

With all the restrictions and challenges, this study also applies airborne-based geophysical survey
methodology to acquire the overall information within the study area, including the land areas or fish
farms where shipborne-based methods cannot be operated. A more detailed description of the geophysical
instruments used is outlined in the “Resource” section. By integrated analysis of various geophysical data,
we have built a database and developed a workflow for locating and monitoring the potential
archaeological targets, which may give insights into the surveying strategies in other shallow water areas
worldwide that are challenging for applying traditional archaeological surveying methods.
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CASE STUDY

The case studies under consideration mainly are the previous geophysical surveys used for shallow water
UCH identification. According to the previous experience, we realized that a new and integrated approach
must be introduced to overcome the environmental challenges in Taijiang Waters.

Geophysical prospecting methods have been extensively used to locate buried antiquities in terrestrial
sites for decades. This approach involves interdisciplinary studies which is also applicable and efficient to
document the underwater environment in detail. Besides mapping the subsurface images, geophysical
prospecting methods also provides critical physical properties of buried structures to complement
archacological research in a timely and costly efficient manner. The technological and methodological
innovations upgraded it from an “amateur” activity to scientific research with a substantial contribution in
the domains of past commerce and coast exploitations (Dobson 2005). However, the coastal and shallow
underwater areas are still considered a “gray zone” or “white zone”, where different factors create a unique,
constantly evolving, and challenging environment, sharing elements from both deep- water investigations
and dry land surveys, which neither the equipment for deep-water exploration nor those used for dry land
surveys can be directly employed in coastal areas (Galanidou, et al. 2020).

Generally, most of the efforts to reconstruct the hidden cultural heritage are mainly focused on deep-water
environment explorations by acoustic geophysical methods that have been used to map ancient
shipwrecks (Sakellariou, et al. 2007). The accessibility of shallow water archaeological sites rise a
dilemma for the government, as it must decide whether to prioritize openness to the public or protect
cultural assets. On the other hand, the water presence in submerged lands makes this area susceptible to
various post-depositional or abandonment effects, as evidenced by the Taijiang Waters in Taiwan (Li
2018; Wang 2012). Perhaps that’s the reason why there is no coherent and efficient approach or technique
so far for shallow-water heritage documentation, study, and protection, despite the availability of methods
to investigate the cultural heritage in dry land or deep water (Papadopoulos 2021).

Since October 1966, several archaeological targets including a wreck site were discovered in the marine
environment of Akko Harbour using a proton magnetometer, the technique has been widely used for
underwater cultural heritage (Arnold and Clausen 1975). Today marine proton magnetometers have
largely been replaced by optically pumped cesium vapor magnetometers and Overhauser effect
magnetometers, both of which provide greater sensitivity and much faster cycle rates (Green 2014).
Nevertheless, magnetic surveys may effectively detect shipwrecks but require a proper design operating
in good weather conditions. And the beauty of a magnetic survey is that we don’t need to submerge the
magnetometer before it can detect a shipwreck, most accessible wrecks that lie in shallow waters (<30m)
are detectable from the surface (Steenkamp 2017). Generally, shipborne surveys are used for searching
for wrecks in shallow waters and may be complemented by cheaply available side-scan sonar equipment.
In Taijiang Waters in Taiwan, where some areas are difficult for the boat to access, we intend to take the
advantage of a small drone equipped with a fluxgate magnetometer to offer good values to inspect the
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submerged archaeological sites.

The sediment deposition in the Taijiang Water has greatly impacted human activities (Chen and Chang
2010). In the 17th century, the Taijiang Water was a natural port and was the administrative, economic,
and cultural center of Taiwan. However, due to the sediment infill Process of the Taijiang Water, it became
more difficult to navigate ships in the nineteen century, and eventually impossible for the ships to pass
today. Figure 1 shows an example of the Taijing coast in the seventeen and twenty-first centuries. Due to
the severe sediment deposition processes, numerous coastal communities that depended on shipping for
their livelihood have declined.

To investigate the UCH in the Taijiang Waters, the Taiwanese government has conducted a shipboard
general geophysical survey, including a multibeam echo sounder (MES), side scan sonar (SSS), sub-
bottom profiler (SBP), and magnetic surveying (MG) (Lai 2018). Based on these datasets, several potential
UCH targets were identified. After that, they conducted a detailed survey including underwater
photography and resistivity image profiling, in addition to the four methods used in the general survey, to
examine potential UCH targets. However, during the detailed survey, they observed a significant
topographic change caused by rapid sedimentary processes. Either moving by the currents or buried by
sediments, numerous previously identified potential UCH sites showed no obvious geophysical anomalies
from the data collected from the detailed survey. Therefore, this study aims to introduce a joint data
analysis technology to better detect and monitor potential UCH targets in this challenging site.

Figure 1. An ancient nautical chart by Dutch navigators (1652) overlaid with modern satellite images (Lai 2018) revealing
the changing coastlines.

RESOURCES

To better identify the submerged archaeological targets (potential UCH) in Taijiang Waters, we integrated
multiple the-state-of-art survey techniques to improve the certainty of potential target recognization. Qur
survey strategies and techniques in Taijian underwater geoarchaeological research not only increased the
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density of the ship tracks to better image the seafloor topography, and profile the subsurface strata and
magnetic features to recognize the potential targets; but also, we take the advantage of magnetic anomalies
derived from airborne and shipborne geophysical surveys, to inspect the assessments which might be
buried in the subsurface. Furthermore, we directly sample the channel sediments to investigate the
sedimentological and environmental records to study the potential geological events in hundreds of years.
The instruments and survey strategies we used are introduced as follows.

Shipborne-based geophysical survey

Based on the existing water depth and nautical chart data, the investigative scope of the Taijiang Waters
includes intertidal zones with water depths ranging from 0 to 10 meters. Due to the shallow water depth
and numerous obstacles such as oyster rafts near the coast, the operation uses a small boat, the Wan Bao
Long 58, to reduce operational risks. The vessel has a total length of 14.60 meters, a width of 2.90 meters, a
maximum draft of 0.74 meters, and a total tonnage of 11.75 tons.

(1)Side-scan sonar (SSS)

We use an EdgeTech 4125 side-scan sonar to collect dual-frequency seafloor images for the entire area
while the survey line spacing and instrument's slant range were set at 25 meters, simultaneously.

(2)Multi-beam bathymetry (MB)

We predominantly use the RESON SeaBat 9001 multi-beam sounder with a survey line spacing of 10
meters to collect the bathymetry data. For the areas with water depth shallower than 1 meter, the Odom
Echotrac CV100 single-beam sounder was used to fill the gap. Besides the relevant position, the angle
deviation was obtained by superposition testing. All data were recorded in the collection software to
obtain the relative position parameters of the instruments in 3D. For the sound velocity information, the
vertical sound profile was measured at least 2 times a day. More measurements were conducted with
significant changes in water temperature or salinity.

(3)Sub-bottom profiler (SBP)

We utilize the EdgeTech SB-216S tow-fish with a digital variable-frequency sonar sounder in 10 meters
line spacing survey to image the subsurface strata.

(4)Magnetic Survey (MG)

Considering of the interference of the vessel, the SeaSPY used for shipborne magnetic survey was
tied to a float and towed about 30 meters behind the vessel. And principally we set up the line space
as 12.5 meters to derive better coverage of the data.

Airborne magnetic survey

With the airborne magnetic survey, we undertook a general survey around the Taijian area with 100%
coverage and a detailed survey focussed along the river to better detect anomalies in those waters.

(1) General Survey

The general survey aims to mark the distribution of buried magnetic bodies. The operation height should
be adjusted according to the environmental conditions. Therefore, a 25-meter design line spacing is used
for this phase of the survey. The measurement height is set between 15-20 meters above ground level and
adjusted according to the height of buildings, power poles, or windbreak trees in the survey area.
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(2) Detailed Survey

Ideally, the survey line spacing is about 4 meters with a flying height of 4-8 meters above the
ground/water level. The actual survey area was selected based on the results of the general airborne
magnetic survey and the shipborne geophysical surveys.

FRAMEWORK

This study aims to identify potential UCH targets by applying geophysical methods for future monitoring
and preservation. Considering the challenging survey environment, we applied an integrated analysis of
different geophysical datasets including the MB, SSS, SBP, and magnetic methods.

In terms of geophysical data interpretation, the exposed targets were mainly identified through the
interpretation of the SSS images. All the exposed targets show magnetic anomalies. However, due to the
poorer resolution of the multibeam terrain data, the comparison results between exposed target objects and
multibeam data target objects were inconsistent, and their shapes could not be identified through the
multibeam depth data in this area. As fishing activities are prosperous in the Taijiang Waters, there are
many oyster rafts or abandoned fishing gear in the river channel. Therefore, anomalous responses observed
only from one single geophysical data were not used as the basis for identifying potential UCH target
objects. Regarding the buried target objects, anomalous responses observed from SBP and magnetometer
are the main criteria for interpretation.

After the integrated geophysical data analysis, we compared the potential UCH target locations with
historical literature to have a preliminary idea from an archaeology perspective.

RESULTS

Besides collecting shipborne geophysical data including the SSS, MB, and MG, we further check the
subsurface feature by SBP to define the suspicious targets (Figure 2). Then we combined the magnetic
anomaly derived from airborne and shipborne geophysical surveys simultaneously to inspect the
submerged assessment (Figure 3), the resources available to conduct the work include accurate frequency
control on magnetic data acquisition and comprehensive geophysical integration for data interpretation.
After integrating and interpreting various survey data in the Taijiang Waters, a total of 13 potential UCH
targets were obtained (Figure 4), including 12 targets on the riverbed and 1 buried target. With these
results, we are confident that our strategy of jointly analysing multiple geophysical data can increase the
chance of identifying potential UCH sites and therefore benefit geoarchaeological research.

After integrating with previous survey results, seven underwater anomalies were correlated to the ancient
Dutch shipwreck (Figure 4). This allows us to now embark on planning follow-up verification of each
anomaly through archaeological research, for the purposes of confirming, or not, discovery and
identifying each site. Through these activities we hope to preserve the historical underwater cultural
heritage of the Taiwanese, and the endangered ecosystems of the treasured wetlands environments of the
Taijiang National Park.
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Figure 2. The four shipborne geophysical surveys we applied in the Yanshui River to investigate the suspicious targets.
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Figure 3. Magnetic anomaly derived from airborne and shipborne geophysical surveys to help inspect the submerged
assessments.
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Figure 4. Map showing the locations of the potential UCH targets proposed by this study and previous studies with the
planned drilling locations.
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Abstract
Underwater cultural heritage is a newly developed interdisciplinary field in which historical research
is indispensable. According to the UNESCO UCH Convention, the desk-based study of historical,
archaeological, geological, and environmental data is necessary for the preliminary work of inventory.
Then researchers conjecture sensitive areas after analyzing and integrating the above information.

The Taijiang Inner Sea and Tayouan are important historical sites for the political activities of the
Dutch East India Company and the Siege of Fort Zeelandia in the 17th century. According to
preliminary conclusions from the historical documents, Dutch shipwrecks may have been buried in the
shoals and wetlands around the mouths of the Zengwen to Yanshui River or the land area of Anping
District, Tainan City. If there are discoveries, they will be significant material evidence of Taiwan's
history in the Age of Discovery.

However, the Taijiang Inner Sea has undergone 400 years of geographical and environmental changes,
including river channel migration, sandbars, lagoons, land expansion, and urban development. Many
of the hydrological regions of the period are gone. Therefore, planning shipwreck survey strategies
that compare historical documents and map data with current geographical locations is more complex
than surveying the sea.

This study attempts to collect domestic and foreign maps of the Taijiang Inner Sea and Tayouan area
and documents related to Dutch East Indies shipwrecks. After inductive analysis, a geographic
information system overlays the maps and data. Authors estimate the possible location range of
sunken ships as a reference for underwater cultural heritage survey planning and target object
comparison. Finally, integrate the suspected targets discovered by the scientific instrument survey to
examine the relationship between historical documents and scientific survey data.

Keywords: Fort Zeelandia, Taijiang, Shipwreck, Underwater Cultural Heritage, Underwater
Archaeology

Introduction

Since equipment for scuba diving was invented by the French engineer Jacques-Yues Cousteau and
Emile Gagnan in 1943, operations in archacology could be extended from land to underwater, which
also brought about the cooperation of different fields and made underwater archaeology an emerging
interdisciplinary practice. Regardless of legal or practical perspectives, history is always an
inseparable element in research.

I. Legal Perspective

Articles 14 and 15 of Annex-Rules Concerning Activities Directed at Underwater Cultural Heritage in
UNESCO's Convention on the Protection of the Underwater Cultural Heritage address that an
assessment should be conducted in the preliminary work to elevate the meaning and fragility of
damages upon the underwater cultural heritage and surrounding natural environment from the project
itself as well as the potential of obtaining the data that can satisfy the project goals. Such assessment
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shall include obtainable background studies on the history and archacological evidence, the
archaeological and environmental qualities of the historic sites, and any potential consequences of
affecting the stability of such underwater cultural heritage as a result of these activities.

The Operational Guidelines for the Convention on the Protection of the Underwater Cultural Heritage
specify that the State Parties shall declare their link to a specific underwater cultural heritage through
the following information when consulting their interests in such heritage: (a) the results of scientific
expertises; (b) historic documentation; or (c) any other adequate documentation (UNESCO 2015, 8-9).
In other words, the historical documentations are essential evidence for clarifying the ownership or
other relevance of the underwater cultural heritage.

II. Practical Perspective
In terms of underwater archaeology operations procedures, they include preliminary work, historic site
investigation, study organization, preservation & management, and education & promotion.

The preliminary work can be divided into advanced assessment, desk or background research, general
investigation, and evaluation. Among them, the advance assessment can be further divided into:

1. Thorough or partial history investigation of underwater cultural heritage.

2. Thorough and partial evaluation of marine environment, social and economic development,
national policies, and comprehensive resources.

Draft of assessment standards of general investigation in sensitive zones.

Assessment of the potential sensitive area of the underwater cultural heritage.

Planning of a range of thorough or partial one-time general investigations.

Planning of priority or road map of thorough general investigation.

SNk W

Background research shall be involved with the time of the historic site’s formation and the historical
and archaeological backgrounds of relevant regions. Historical geography can provide crucial
information on the development of a specific area and possible historic sites of that region (Thijs J.
Maarleveld, Ulrike Guérin and Barbara Egger 2013, 90). The historical data can also serve as the
archacological resources for the expected site(Martijn R. Manders and Christopher J. Underwood
2012, Unit 4, 11). The desk research shall integrate all previously collected archaeological evidence
and take all usable historical proofs as the reference(Thijs J. Maarleveld, Ulrike Guérin and Barbara
Egger 2013, 92).

Evaluation should be about the historical, cultural, archaeological, artistic, and scientific values,
among which the historical importance should be about evaluating whether the historic sites or relics
are relevant to the local, regional, or national history, or even the people, events, activities, locations,
or themes of world history.

For the subsequent investigation of historic sites, research organization, preservation, and educational
promotion, the historical research can be essential support, such as comparison of relics or ship
nationality, statements on the value of the heritages, as well as explanation, exhibitions, and
publications of data of historical sites.

Case Study: VOC Shipwrecks in the Taijiang Inner Sea

Taijiang Inner Sea and Tayouan were necessary historical fields of the governance activities of the
United East India Company (Verenigde Oostindische Compagnie, VOC) and the battle between them
and Koxinga. From the literature, we can preliminarily conclude that Dutch shipwrecks or relics might
be underneath the shoal, wetlands, or even the inland area of nowadays Anping, Tainan. They can be
the material proof of Taiwan’s place in the Age of Sail if they can be found.

However, due to the river channel migration and urbanization over the past 400 years, the shoals,
lagoons, and the inner sea became land, and the waters of Taijang Inner Sea are no longer. The
comparison between historical documents, maps, and current locations, as well as the investigation of
shipwrecks, is significantly more complex than underwater cultural heritage in marine areas.
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In this study, we intend to collect the maps of the Taijiang Inner Sea and Tayouan in Taiwan and other
countries and the pieces of literature about VOC shipwrecks. By overlaying the maps and the data with
the geographic information system (GIS), we can preliminarily speculate the possible locations or
range of the shipwrecks, which can serve as a reference for investigating cultural heritage and target
comparison. Lastly, we can organize the suspected targets found by the scientific devices for cultural
heritage to check the correlation between the historical documents and the found data.

Resources

First of all, regarding the source of historical documents, we have original and second-hand data. For
accuracy, we took the journals, letters, and paintings to find the records and clues of sinking and
estimate the possible locations of the shipwrecks with other data organized in previous research.

The historical data in this study include:

1.  VOC Literatures: De Dagregisters van het Kasteel Zeelandia, Dagh-Register gehouden int
Casteel Batavia: vant passerende daer ter plaetse als over geheel Nederlandts-India, Report of
Affairs in East India, De missiven van de VOC-gouverneur in Taiwan aan de
Gouverneur-generaal te Batavia, and Konxinga’s March to Taiwan by Albrecht Herport.

2. Maps: Overview Taijiang: Scanning Antique Maps of Tayouan for 400 Years, Historical Atlas of
Tainan, 1626-1960, and Antique Maps Drawn by the Dutch in the 17th Century.

3. Previous Research: Report of Investigations on Port Channels of Tayouan and VOC Shipwrecks
in the 17th Century by Tree Valley Foundation with the commission from the Administration
Office of Taijiang National Park in 2012, as well as the Closing Report of Collection and
Analysis of Historical documents and Data of VOC Shipwrecks by Tamkang University from
2015 to 2016 and the Report of Prospection Plan with Remote Sensing on Underwater Cultural
Heritage in the Waters of Tayouan Port by Strong Engineering Consulting Co., Ltd. from 2017 to
2018 with the commission from Bureau of Cultural Heritage, Ministry of Culture.

4. Field Survey: On-site positioning of former sites of Fort Zeelandia, Tayouan Towns, Fort
Provintia, and Zeeburgh, as well as detection with shipborne devices and investigation with an
airborne magnetometer in waters of Taijiang.

Framework

We collected the humanity and natural background data of the waters of the former Taijiang Inner Sea

before planning this investigation, including:

1. Historical documents and data, such as the ports, the channels, naval warfare, and the
shipwrecks.

2. Map data, such as historical maps and voyage maps.

3. Archaeological information on land, such as indigenous archaeological sites related to the VOC
land.

4. Terrain and environment data of the waters, such as the landform, depth, sediments, and
depositions.

Firstly, we organized the information about shipwrecks in the historical documents. As the records
lacked coordinates, we could only mark the possible areas from the textual descriptions about the
locations, wind direction, and relative position of the objects on land.

For the maps we collected, we would position and digitalize the buildings or historic sites that still
stand today and overlay them with Taiwan e-Map.

We use GIS to establish the attribute data and carry out archives and analyses with these data. It can be
helpful not only in drawing out the sensitive zone of the investigation but also in the comparison of the
data. Such data can become a reference for future studies, courses, and promotions.

Lastly, the target data from comparing the shipborne devices and airborne magnetometer in the waters
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of Taijiang can be input for overlay and serve as the basis for further investigations and the reference
for EIA on the underwater cultural heritage in the future.

Results
By organizing the historical documents, we can conclude that 11 ships were sinking in the waters of
Taijiang or Tayouan at the time. The vessel and brief information are as follows:

Table 1. Information of VOC Shipwrecks in the Waters near Tayouan

Date of
No. Ship Type Tonnage Location Remarks
Shipwreck
Valk Jacht
1 1623-07-19 60 South to the entrance
(Valck) (Yacht)
Port and Starboard
(dismounted)
Jacht
2 Taiwan 1654-08-09 150 Reef at the entrance Er’ren River
(Yacht)
Rear side of Fort
Zeelandia
Retour Noorderrif
3 Verde 1654-10-28 400
schip Sicao, Tainan
Shipwreck
Noorderrif
4 Lam, Witte 1654-10-28 Fluyt Caya, Wengang
Sicao, Tainan
(Northern Gate)
Western end of Baxemboy to
5 Formosa 1654-10-28 | Galjoot
Luermen
Jacht
6 Maarssen 1656-09-11 Baxemboy
(Yacht)
Jacht
7 Hector 1661-05-01 300 Fort Zeelandia channel
(Yacht)
8 Immenhorn 1661-05-29 Galjoot South to the entrance
Soulang River (Zengwen
River)
9 Urk 1661-08-18 | Galjoot
Mashagou, Jiangjun District,
Tainan
Jacht
10 Koudekerke 1661-09-16 100 Baxemboy
(Yacht)
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Kortenhoef
11 1661-09-16 Baxemboy
(Kurtenhofen)

When choosing the base map, as Dutch Formosa lasted from 1624 to 1662, we could only obtain
information about the shipwrecks after 1654. Therefore, we took Formosa 1652 / Een perfect caertjen
vant Taijouanse canael as the base map because the era is closer and the terrain marking is the clearest.
For the modern map, we chose Taiwan e-Map and Google Maps as the base maps for overlay. After
analyzing the relative locations of the shipwrecks in the texts, we marked on Formosa 1652 / Een
perfect caertjen vant Taijouanse canael first and then overlaid with Taiwan e-Map after digital
positioning. It can be the reference for detecting the target objects with the devices.

I extracted descriptions of assuming the locations of two ships sinking during the battle between
Konxinga and the Dutch in this article.

I. Hector

According to De Dagregisters van het Kasteel Zeelandia, the Hector sank during the battle between
Konxinga’s fleet with the Dutch. On April 30th, 1661, the Hector, the ‘s Gravelande, and the Maria
were porting in the southern shipyard, preparing for battle (Chiang, Shu-Sheng 2007,412). On May
Ist, the Dutch commander ordered the three ships to attack Konxinga’s junk fleet. Based on the
journal, we could only know that the Hector was sinking in an explosion (caused by gunpowder) on
the way to fight the fleet when sailing downwind. At the same time, the ‘s Gravelande and Maria
successfully retreated to the southern porting site (Chiang, Shu-Sheng 2007,420-421, 439). The
journal does not specify the route of the Hector nor the location where the explosion occurred. By
comparing other documents, we found that two aerial views illustrated the blast of Hector. Although
the views are not precise maps, they can serve as a reference to the relative location. According to the
drawing of Die Vestung Seeland auff der Insul Tijawan gelegen published in Continuatio Diarri
Europaei in 1663, the explosion was marked at the character C, which is by the shore of towns in
Tayuoan; it’s the northeastern direction from the towns. However, according to Die vesting Selandia
auff Teowan drawn by the Swiss-Dutch soldier Albrecht Herport, the explosion was at the number 8§,
between Baxemboy and Fort Zeelandia; it’s the northwestern direction from the fort on the sea. The
marked locations are different and even contradicting. Regarding reliability, Albrecht Herport was
witnessing the scene, so his drawing should be more accurate (Lai, Chih-Chang and Wei, Te-Wen
2018, 32-33,36-37). Thus, we adopted the location marked in Die vesting Selandia auff Teowan and
believed that the explosion of the Hector occurred between Baxemboy and Fort Zeelandia, which was
the northwestern direction from the fort on the sea.
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Source: Lai, Chih-Chang and Wei, Te-Wen, Scanning Antique Maps of Tayouan for 400 Years,
Historical Atlas of Tainan, 1626-1960, Taipei: Cultural Affairs Bureau, Tainan City Government and
SMC Publishing Inc., 2018, p32.
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Fig. 2 Die vesting Selandia auff Teowan

Source: Lai, Chih-Chang and Wei, Te-Wen, Scanning Antique Maps of Tayouan for 400 Years,
Historical Atlas of Tainan, 1626-1960, Taipei: Cultural Affairs Bureau, Tainan City Government and
SMC Publishing Inc., 2018, p37.

II. Koudekerke

According to De Dagregisters van het Kasteel Zeelandia, the Koudekerke arrived at Fort Zeelandia on
September 15th, 1661. The Dutch planned to detour to the rear side of the town of Tayouan, assaulting
Konxinga’s forces. The Koudekerke was ordered to port between the Noorstraat and the Custom
House and attack from there on the 16th. On the day, the Koudekerke headed to the location but got
away from the coast due to the winds. In the battle, cannons on the Koudekerke exploded and became
the enemy’s target, and it ended up sinking by the sand coast near the enemy’s fort. For the relative
location, please see the number 10 in Fig. 2. Based on Fig. 3, the Custom House was on the outskirt of
the town. Although the ship was away from the coast, the location should be roughly near the Custom
House. The sinking place should be by the sand coast near the eight cannons. Therefore, we deemed
the shipwreck near the Custom House and by the shore of Fort Zeelandia.
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Fig. 3 Locations of Sites in Tayouan
Source: Chiang, Shu-Sheng, The Final Battle and Peace Treaty between Konxinga and the Dutch in
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Taiwan, Taipei: ECHO of Things Chinese, 1992, p.42-43.

Combined with Table 1 of the historical documents about the shipwrecks, the locations are presumed,
as shown in Fig. 4.

#MEM : [Forwcsa [652] / [Een perfect cmertjen vant Taijousnse cansel] [ 0 &M (Eamh) 2580 ) / (AR 1652)
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Fig. 4 Possible Locations of the VOC Shipwrecks (Map of Taijian Inner Sea)
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Fig. 5 Possible Locations of the VOC Shipwrecks (Taiwan e-Map)

For detection with shipborne devices, we used side scan sonar, multibeam echo sounder, sub-bottom
profiler, and magnetometer in the waters near Yanshui River and river mouth Luermen. Also, we chose
to hang a magnetometer on the drone for investigation due to the different terrains at the tidal river,
shoals, river mouth, wetlands, and the coast, as well as the dense woods of mangroves on both sides of
the river, the sandbanks, and the oyster farms, which made underwater investigation very difficult. The
muddy water is also a downside for divers or optical detection. After comparing and filtering the
results from airborne and shipborne devices, we found seven suspected underwater cultural heritage
sites.
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Fig. 6 Investigation Results from the Airborne and Shipborne Devices
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We overlaid the results and the historical documents, as shown in Fig. 7, and saw that they could
roughly match. As the investigations were not involve diving, optical detection with remotely operated
vehicles (ROV), or archaeological sampling, the results concluded in Fig. 7 can be taken as a reference
in decision-making in future archaeological investigations or construction projects.
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Fig. 7 Overlaying of Data from Historical Documents as well as the Investigations with Scientific
Devices

We also selected five of the seven suspected underwater cultural heritage sites in this study. We
conducted sampling by core drilling to analyze the sedimentation and migration of the river.
Combining the results of 210Pb dating and carbon-14 dating, we assumed that the locations of VOC
shipwrecks are 0.7-2.7 meters beneath the riverbeds. It can also be the basis for river construction
projects involving underwater cultural heritage investigation or surveillance.
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