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Abstract

Due to the potential energy of offshore wind field, Taiwan Strait has become the target
of green energy policy and wind power industry. However, Taiwan Strait is rich in
archaeological and historical human trace since the long history of maritime activities.
Based on this situation, the first task of the government and the developers is how to
build the wind field but not disturb any site, structure, or object of historical or
archaeological significance.

In recent years, the Government of Taiwan has put considerable effort into the research
and regulation related to Underwater Cultural Heritage (UCH). The Underwater
Cultural Heritage Preservation Act, which follows the Convention on the Protection of
the Underwater Cultural Heritage announced by UNESCO in 2001, was published to set
an official standard for development and management in 2015. Other related laws and
regulations were soon announced later on. Even though the UCH survey is an essential
part of the environment impact assessment in Taiwan, the results of the survey are
usually unsatisfactory.

Although not designed for archaeological use, marine geophysical techniques such as
side-scan sonar, multi-beam sonar, magnetometer, and sub-bottom profiler become the
major tools used in the UCH survey. The powerful and interdisciplinary approach is
accompanied by several problems. For example, it can be observed that desk-based
research and the detection are usually separate. The result is, for most cases, the work of
identification being difficult without enough background information applied from
desk-based research. On the other side, the scale of artifacts is very different from
geological structure. The huge difference sets a limit which cannot make up by
increasing the resolution or sampling density on the ability of geophysical techniques in

the UCH survey. It must be realized by all people who participate in the survey.
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The aims of this study is to provide the suggestion that can help to improve the results
of the UCH survey in Taiwan. The content includes the tools used in the survey, the
related laws and regulations, the cases from Taiwan and other country. The chapter of
tools may introduce the principle, the purpose, and the limit of these techniques. The
part of laws and regulations may search and compare the related official documents
from the government of Taiwan and other country. The overseas cases may be
categorized according to different properties, and be analyzed in order to realize the
methodology. One of the two cases from Taiwan was finished before the announcement
of the laws. Besides the content and method of these survey, the influence of the laws is

involved in the discussion.

Keywords:

Underwater cultural heritage, Underwater archaeology, Underwater object detection,

Marine geophysical survey, Side-scan sonar
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HPF 45D > PRAREREMZERE N EBORPE S BRERT e E A D
B M- MERF IR IEFRBNS LIRS 2R T A AR 1L o
ARI 2016 EFF RBEFF A RT N FTANAE RJILIFEF > L LR
)o
W R RFEALT LG RFER P ABRIF B REE K

UNESCO #-p 2z 5 » (%% o ity

af-n
.

REANARRELF ARSI B A T F LA RFAT fo L

RFFTREATE T AT v o T R A N R ARY S B 1-1 e

FREALREZE PR TRDBE -
0] 47 4 44
Sidescan Sonar
HER A B
a3 71 4R W Bl @k
Magnetometer < Sub-bottom Profiler
it 1 35 4R R R L B AR B
wEE B AR PR E MR T BARMARR
% & RAR

Multi-beam Echo Sounder
AL B AR AL
o O MR TS R 4 5 S A

RARTEEAE . KT B AR 54 AT BT
HAFTRERERE EE B THBRE
ROV/ AUV/ Divers
KT B AR RE

Bl I-1: -kT¥+ahmEFvLinm. (HRE and % 2 K, 2009)
PR A R RRRE RN ATD o

FLRIHR BT LR B R R RF IRITRIE B AT 5 3 4 hd

BIEER o ",%7 m R Bt s FALERB A AP o A E B A
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PILFRAAEIMARATA P B ) FEET RPN EHA L AT

7N

\\\?{Ir

% 1-1:-k*F

v

%%1-1%;@%#§ﬁﬁgﬁm§ﬁ@ﬁ\?ﬁ%K%ﬂi%uﬁﬂo

RAT IR FRIBII L o

BB

I R HAE

A Q. N P
Single beam echo sounder
55 kB RIE R
Multi-beam echo sounder
LR EIE RS
Sub-bottom profiler
I B
Sidescan sonar
& I T B
Synthetic Aperture Sonar

(@ degérd et al., 2018)

PR

Magnetometer

PR LI OE TR

Electrical Resistivity Tomography
(Passaro, 2010)

B

Airborne Light Detection And Ranging (LiDAR)

BT

P B R
Coring
AR B R

T

TR v
&4;%{%4

kT ?\.ﬂ

kTR AL
Remotely Operated Vehicles (ROVs)
kT AG A
Autonomous Unmanned Vehicles (AUVs)
?‘ A b
Human Operated Vehicles (HOVs)
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131 R ER

PFEMED F R TR R WP AT E o ok 5 BB G Said
TR REFEP B ERATER DR SUGLE R o F AR5 § R Bk
FRAIMEGEIN B wr A EFER PR A F R 8 AN e %ﬁ- g
Sdele 20 B R d R AR IRT B R R RIFERE RS S
FHEARATIRFDEL Ry A RT TR LY EF IR L FARE S

(P B np o d 0D R BESANT SISy gL AR5 0 R R

EFFRNF AL (R 1-2 ) 5d REUBHELRE S L 2RI KA
ESLN. 8 EFERENF AR FIRHE AL T2 5 EELES o RIFEY

£ EdgeTech

Bl 1-2: RIFHERE L2 4B
% % EdgeTech 4200 » + % EdgeTech 701-DL #-p #2241 %
BEARRIAE AR T R R AR R € 10 e Fw gl L
'Egﬁﬁfj’ﬁ”;%%&u gﬁkd‘mﬁl ﬁ/ﬁ )]'j‘iﬁ—'/‘:}‘lg\’ ﬁ%?ﬁ*,ﬁ\aﬂxé‘_’% Bk ’1
B R T ARTRER e LR A i L

- PR e e RIREATE R R R R R R R
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Towfish

Vertical beamwidth

Horizontal beamwidth

Target

Acoustic shadow

Towfish altitude

Water column

Range setting/ slant range

True ground range

0. First bottom point

1. Port and starboard channel
separation (no sound reflection)

12. Track line (direction of travel)

SoPeNOIABLN -

13. Seabed
B 1-3: RIFERRE 2] ﬁ‘mq (Plets et al., 2013)
‘?'Jﬁﬁ‘f‘#" SBR KR A R TR 'é»ﬁ §ApuE o AT T Rl A WwBlY 1T
o B MGUELIS > BB E ATk A YR (BY 7)) BFA A REF HhE - L3050 (B
¢ 10) -

132 B3 pE R

BpRERCR 2 3 ABeh— fa > g IR Tt w L SRR RTFE o

A E gE e FFOFRT o SRR (FEH) =k FixERA A2 TR
BB ARIT o B S RUEENZHE G RBRIFR O I H - B Bk
DAL MBI ERTY AT e PIERFF A TEE - ) 0 7 R E ke
(FRE) B 5 1 -REFETF BRI TE T o BRFRE* 35 LRIF
AEC(B1-5) 53 RBLR AANBERL FEES s F Rl a5 29 8
Fia ko NE - ETETREERE A Lo AT 0 Ao R

o B3 RBRETOTRL - R EREAT (B 1-4)> 53 RBLERT 1

Pt

EE- Bo i ’1/%,\1&;1 FLo 53 | kB ifuf 5“‘5 RBLERZ ﬁ%ﬁa%

WELRRBE A DR kY R A R R T RPN
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R o d SRR ARG PR A GRS 0 3R R B KR T A R
o o fppedy e GPS Gk L ko R e AR PR A AT A
AARFALESRE S RFLLAMAONAL kTSR R 0 SRR

KA TS RN L P R E 3D BRI

15m

coooo 110000 \m:mm 617N 013054775 [ 11:56:14.41

B 1-4: E FoBlE R E B ?"
% Simrad EA400SP ¥ § & BliFE & °

B 1-5: %5 KpIFE R
= » Reson Seabat 8125 3 #£ > + 5 F 4|51 4% o

BEAR S F ABIFE AN BRI AREOTH > R T 2L FRT Y

Bood ANF S A REEFEREA DTV > ATANFARNYORE > F 3 LRIF

CILRETTREEEF ARPIFRLE T X o P ARIFARDEITRALRF > H
¥R A RBOMAARS > T AT A A IRRRE RS AR AR o ¥

2

o B AR ARR T EE AR wm TR R Bk FERE S B Y R
B EE SRS HEEREERG LT LA E R 0B R T
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FE A o d SRR L T F R U] 0 S A BT R RS ST g2 R RET R
T AR o
1.3.3 ¥ kG &R
B R B BRI Y 02 E - o d N RABEE R AT g R A
FUHERE > MARAVEFETEL i ¥ - N0 REF S8 4765w e
Ao RARIBTAIE M SERTRATRTSITRAY AF PHETR

(¥=
AR S S AR ERE) REHER AT e TR RE o T gE Sk
o B o RAPIES RI TOT LA > & LITHRPIEF SRR B F SR
RIFCE AT ST B3 T g o R F B SRR PSP 0 AR AR
FNARAIEE I o AL B3 R PR H YRR A R 0 B
FEEA M RTRRE ORF  ER AT TE AIFR O T RRFR - &
Blw Ri2ERASE RAEF AR > 2 7 & L BE R & Pinger) - H FRTFF
(Boomer) (Bl 1-7) % %45 &5 (Chirp) (8] 1- 6)  Pinger eh#-ih 5 5 #£ » 2 en
BAMESFREB MR F #2100 2 FAEF K E G it afEirac 4 o Boomer
R AR ERESE R RS AR Bd WA RE VT ITEFRS
FGF o Chirp en#h 2 5 3k - d 30 Bk 5 - 8 P A NEL » VP FRIFA
FRIEA - AP R T oA AR R RRIET o K0 R R
Foatdp ke > F BB E - FRFESR KT RAY B KNG

REZr IR T RN RSP RS o
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Bl1-6: FAFHPILBZ2 4 4 -

# % EdgeTech 3100 %47 5% 28] % » 45 SB-216S ~ SB424 # 4. -

4

ne

B 1-7: B SRIFE
 BR o F 4% Octopus 360+ R pljc & k> T 3

Y %
i

XATHE
BEARB Ko RY U AdSat it (B 1-8) w2 g 4p s E & 7R
P 5 Bw o d MR AR @ AIFRIE TR
4 5 Wi §_Pinger +rHf ¥

X
1

S
A

Se g k=

7 33 Ru

TR R - AR D
SR - SRl i = R A

A E it FER
ALK R R F AT ROHT R F S K ok R
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FOAUELG TR IR 0 FIt R E B e 3o RSP EEF AP ERFIFR o
K206 RAkTEIAAY A FREBS REEA L p R RIRITE S -

AEYIREF AR AT AR A DAL E L o

Surface of
soft sediments

Hard sandy
surfaces

%] 1- 8 : 48 B The Haithabu Wreck % & ¥|% # i o (Gregory and Manders, 2015)
PR AR R B 3 e B2 6] - Haithabu 5462 B2 0 2 $ % B 5 Hedeby > § ¥ d *t 43
e 2 i E > AL UNESCO P52 =it A o

53

134  AEm R

BA Ah e B EAAAFRE IR YRR 2R R RS
fLehgrld > ¥ FIEBRAARBES RIFET TR EEBREE S 2] NS ER
ARRIR B RO B AR R L DI TR R
(Overhauser magnetometer) (B 1-9) > B @& F+ 5% 7] & it T SR 5 8@ & >

BA R

l““ﬂ

RGip 5 Rl R R A - d5d B RER DTS 2EFRA > 2
o i Lﬁ_"% TPt B 4 ¢ 7 %R 2 %Y F(International
Geomagnetic Reference Field, IGRF) ~ 3 R &2 R~ e~ p - L% > 3

CTH TR B A R

>

FEYIANEFEI Y BV E - A

¥ AT R B TR KERY AOREE o
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Bl 1-9: 34 Rifg d -
P % Geometric G882 Cesium 3| /4 ¥4 1%

dREABAEREREBELENTFE  nBEL IR

& ben

F}-

B E AL TS RS H bt 2 LR A Y T e A 1%

NBAEBRRY - V- 20 BEIFREIEXRFLBENIER -EHAL DL E

EFRBE AT R B RARTT B RS R T
135 3 # AR e

%q zg,fégg,, hokTE g _gﬁ,,garm;}frrz__,ﬁ 5 REAREH
L7 o - A AR E ERIHT, REHFED o
=z §\3 % iZ (Airborne Light Detection And Ranging, LIDAR) & _f] * 7 5P| §E4F P

KT SR AR R MR B T A L R R KIF o d 3k B S

<

o B }’ 3 St %1573/’ %Kmimh ’ ttﬁ‘}tﬁu—ﬁ\‘/i{’k??)" /)‘14}3 ﬁﬁ)%& oo T U

s R BNPURRE R N EIE o R PFER IS BT 0L 0 BT R E

‘“}&

AL ks BERRUETR  FIMART I oA AT 2 FAALRTEAA L2 B
# = F 3 (Shih et al., 2014) (@ 1-10) -

Ra R AKHY T a4 R MR AR E LR
o TR SRR R o g b o R R kR R S F L 6B

Wk P RER 4 o
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116°45'0"E ! 116°55'0"E

z
2
2
S
5

20°35'0'N

Bl 1- 10 : LiDAR 7|5 BIL 2 = % o (Shihetal., 2014)
B+ A58 % 12 LIDAR RIS 0L ) TR 250 # §) o

¥ 7 e |44 % (Electrical Resistivity Tomography, ERT)» & 3+ Tk 4 38 jp|#» f #
H s B H TR - e AR R TR AR PTIE o o BT
WAFER R R M A 0 @ TR R R SR T F ke T

E“i“?frﬂ‘#fé’ﬁ*’*%??%?v‘i*‘“’k‘%%ﬁ’%ﬁif’ﬂ%- TR KT
4 % (Passaro, 2010)FiT # {5 &g B eh= 2 » pHEJI* 2 B H et 7 T3
G RIERI RS o d R TR I PR EARESL R L UARE R

Fymso PUOR AR5 e 2 50 R
136 ¥ FHEEEH

BRTE AR R FREENI P LA EREE RS A
gH Y M HREASA AT LT mRF A E N PR R ORER R B
FP(Coring)fie & T &2 AR E - BofE A ¥ en 25 RFNEoHE
(Vibra Corer) ~ & # 2« ##:(Gravity Corer) ~ & %& 3| £ = # & (Piston Corer) ~ 44 %
# R (Box Corer) % % fa o

SAE AR T B URPRE R S F R R EHY AR AP

B EFED ERETG o NER AP kTS &ﬁ’% B3k P IR R
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BITER A R AAREAR MBI EREE S NBRFE YR TRE
BB EA) o 2 kA HER S Z e ¢ #0E B(Sediment Grab) ~ € % 2T A 47

## & B (Sampler) & o
1.3.7 KT ERBITE

W IR IR RTE Y F IRV
G eS8 A Tj‘u% B RTEHREE- HAER e P RORTRESR T ¥ 7 2 4y
Friipaddhis o d B A RHEF KT R F B EXE C BERKF LA E B FRD
Lo THEIKANER S FRAFRF BESRET AP RS IR -

AR R R BB R RS R R A
MR & = FHEL T kT EG KT & 4§ & (Remotely Operated Vehicles,
ROVs) ~ -k p 45 §* & (Autonomous Unmanned Vehicles, AUVs) ~ §¢ 4 i#de
(Human Operated Vehicles, HOVs)% % 48 » iR E F{chR BL X FE AR T 1L 5 8
e o ROV (B 1-11) Aisgahigdndf (T 5 L end ek i - @ FI3FR) ~ Hi% >
Bl e dr®1ivod 3 ROVEETE 5% L1220 > 3 ¥ 3% - KB ROV BFffe s
T« AUV izd 4 Ripe &4 5 @b 4 Jrp 1388 7 RFE LR THF PR
HEERTHEGRE 2 RRE -H FNOARIEZ o FAAMAT EER
HPRFER 2 LFJEBABDAUV ¥ LT T o0 4 (B 1-12) (Allotta et al.,

2015) -
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Bl 1- 11 : TORI e 7% 1 {84 ROV o ( 5 8% FfEmy @ )
3L na B 4 E 5 ROV EAIE o

MARTA AUV

B 1- 12 : MARTA AUV - (Allotta et al., 2015)
MARTA £ % = I B 527~ £57 5 BEFAZ 4 ch AUV Hoe > B¢ hpl3F B4 & B s MARTA

)2 ¢ 7| Caesarea Harbour it # cip g = % o
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14kT2 it BABEEERIRKE

3 UCHR AEF T A - PABGBREL YT B # s
BEENER S PRI AR AL TR EA R BT 2

PR T PR o FP R R 4 R Ao o JRE A S B R RSP i
FPRAS LR TARE Y B o A E A g2 B0 L A ISR A
Al BEPFENRDLT ISR A4p5 I P S IEERE > TALL A 2w W Sy
A e il v prenph FABRE AR 0 T R A GORT B~ # sRp SLER R
KT E S REERPTRIE 4B o

KT A AR S B kT 2 P AR G FRER G D

® Manual for Activities directed at Underwater Cultural Heritage: Guidelines to
the Annex of the UNESCO 2001 Convention (UNESCO, 2013)

® SASMAP Guideline Manual 1: Guidelines to the process of underwater
archaeological research (Manders and Gregory, 2015)

® SASMAP Guideline Manual 2: Best practices for locating, surveying,
assessing, monitoring and preserving underwater archaeological sites
(Gregory and Manders, 2015)

PP IAF R 2 R R AR TR T e P AN A Y E Y iR
B pRERE HE CFMTEFUSEAE B EENE AR LR
R A o ARM S IR T

® Manual on Hydrography (Publication C-13) (IHB, 2005)

® Review of Standards and Protocols for Seabed Habitat Mapping (MESH,

2007)
®  Geophysical Survey in Archaeological Field Evaluation (English Heritage,

2008)
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® Marine Geophysics Data Acquisition, Processing and Interpretation: Guidance
Notes (English Heritage, 2013)

® Standard and Guidance for Archaeological Geophysical Survey (CIfA, 2014)

® [HO Standards for Hydrographic Surveys Special Publication No. 44 Edition
6.0.0 (IHB, 2020)

7J<T%’—éé%4ﬁi€ﬁwlv‘1§%ﬁvra§;i;mg;7J<TJ; BETEREL . d 2 A

PAz AR R Y ERE > A I NS AR R A ¥ §EAR

E,.Lbfé‘:;‘ajé PEIS *%;%,r R “/‘/F' ggﬁ;}rz#‘ s M";x

\\\?{r
-Jk-

SELRS SEE X
LFT¥E o 4phi~ };J&}'IJE-Q\?T :
®  Guidelines for the Conduct of Benthic Studies at Aggregate Dredging Sites
(CEFAS, 2002)
®  Archaeological Damage from Offshore Dredging: Recommendations for
Preoperational Surveys and Mitigation During Dredging to Avoid Adverse
Impacts (US MMS, 2004)
RIS 2 R F S e RIS o 08 il e R R E R
T oo JpRE }l%ézr‘f :

® Marine Monitoring Handbook (JNCC, 2001)
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¥2% ERKTRRHARLVR

kTRt ARG FE R FICRARS L LM T AR Y RIIRE D
FoF Al H iR 0 U R AR PG ARM i 2R F (£ 1 2020 & 7

1), AR FHRT 2 L ?é;ﬁﬁu%ﬁibhﬁ}\, MARPR o

o
N
(m\
S

2.1 R e gk
Ng o He

ML R ARART Y A AR L R S RO

BRemP AL DHUTIREPFLARPF FIMER > A TN

kTt BARAE cFREEE SR FREAS > FP AN IR

RO B RSB L AR L B - W

2.1.1 83 £ B (United Nations)

B 5 BB ep B *FL%_L B NI 0 H - §5 72 2 ) (the United

oA W KT pE

Nations Convention on the Law of the Sea, 1982) »

& (United Nations Educational, Scientific and Cultural Organization, UNESCO)%¥

# 2k T 2 ivig A R 2 X (the UNESCO Convention on the Protection of the

Underwater Cultural Heritage, 2001) °
BEEX (FHUNCLOS) ¢ 72 B & R L B ihz =04 372 € Rk
FE 1982 £ F = K R RO QiEL AP FH LT E A ) F A

5 149052 % 303 0% o % 149 & Ko shA | FL TG R P

+ 1982 & -2k iE
R EF T N RFLRETFE RS > URR A KD % 303

R R R R R I Y 48R

i
Pt e B H W RS LR AR T A 4K o

20 doi:10.6342/NTU202100344



e

d 3 UNCLOS &7 fj B 2 fsbeflge » B2 Al kT2 it J 4
FFE AL 2% 303 5 F 48 FIF R RS H T 5] Fptar 2001 £
AR AT GREAEKE) 2 AT RART 2 A RELR (T
# UNESCO 2001 Convention ) °

UNESCO 2001 Convention ® P fx 2 % 7 kT < it 21 (Underwater
Cultural Heritage, UCH)- 3 » ¥ & &7 2 xR & 5 ek R > 2 g & &
AR E { Aok ® - UNESCO 2001 Convention & 7 i & if < % ¥4k IR
Ao A RIER RAARRAE FEFSH O HERT R T il 7 S
A FLBFhEE T Ll o UNESCO £ 7 737 20k ™ 2 it il & ik 2 94
i'® 4 4g (Operational Guidelines for the Convention on the Protection of the Underwater
Cultural Heritage) > % = X 15 % 3% & { 3w o

R FRT L REAAERE WY BAL LT E ¢ T RHES 40F % 3]
o MeER 4 ER RIE P A UCH B FNER T UM R Fs 3 4 3 2
20 B3 FERARFEDRAEFL e TR F o Dikpa 2 F 19 F 28 F T
HAAEP CBBADERAATH

Bupi Az ORERRE RS e PO HETL R §
(International Council on Monuments and Sites, ICOMOS)*+ 1996 & < ¢ ¢ & ¥ vk

T 2 itif & i &7 ¢ 1% X (Charter on the Protection and Management of

Underwater Cultural Heritage) °

! Underwater Cultural Heritage — 3¢ # % UNESCO -k T < i3 & F 2 O3 (Tpsg 24 a7

S A o
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2.1.2 MY F

European Convention on the Protection of the Archaeological Heritage (Revised)
(ETS No.143, 1992) % #- Valletta Treaty » &_1969 & %' 12 % ¢ (Council of Europe)
4w i AR (ETS No.66) i 37K o L i3 37 iRk ¥ i 4o 4 v Bl B~
(Archaeological Heritage)— 3 f3 8 » #-54f ~ 25 - Z A¥F - s Bgdn -7
BEf s LR DR EF AN F RO L a0 TP AP G AR
FHE 2 RT > L5 84 UCH § “r 484 OR"S F03K o

@ % B (European Union)>™ 1985 +# 4 # Tk 3 2 5¥3% % 45 £ (Environmental
Impact Assessment Directive, EIA Directive 85/337/EEC){s fFig = =x 2 i+ » 1997 #
12 & %(97/11/EC) & fie & 5 & BTk 8§ 5 2 ¥ (the UNECE Espoo Convention)ié
Fendk - g r s B B2 VPR ATRIED > P2 VPSRBT

FRAAFEOFF X NRBEPEFRRLAIET 0 p RS RIER D 2T
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22 8 - Rk £ AP

FRUCHApMZ L 22 ¥ 02 340k > RS T5 & HRPENR 7o U
FAU SRR P A BAEARS R 2 F AR L LR B R B
dei WG RESE R LA flnE e SN LN B Y 2 UCH iz 246

PLRBMARE L AP L AR ARME 2 RIS £

T
*-'nk-

» e ig«:f‘j—;

B2 3 TR T LR R S o

P}

TR P ASTIIRTE T 8 2 L RS §F UNESCO 2001

Convention (# 3 2020 & 7 # )» Wizl B k4 2 it B Bp 4p B s

2 fE R HE o N EP RS T .
2.2.1 k3

GER 2 UCHARM ~ o RE DB £ A L 2R ¥ ek 28 & FcH

FRP G e HEE o H P 5 1973 & ¢ Protection of Wrecks Act £ i % i i

i

FuE L o oq ARG PO M ERERR AR LR B ERERE R
i€ 1 7 Ancient Monuments and Archaeological Areas Act (1979) ~ Protection of
Military Remains Act (1986) ~ Merchant Shipping Act (1995b)% Marine and Coastal
Access Act (2009) -

BPERMEEES > RS FF NI TS E R e F 9 Historic Monuments and
Archaeological Objects (Northern Ireland) Order (1995) » H is I =P 2 B 5 i * &
¥ #f ¥ % ¢ Planning (Listed Buildings and Conservation Areas (Scotland)) Act
(1997) » 12 % if * & $% jF 3+ ¥ 0 National Heritage Act (2002) - 4 %] e7%_ > National

Heritage Act (2002)8_1983 & # ;2 i iz x> > p Z P FER-E R s ® N 975 K
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TR e o ) B3R English Heritage? & %3 22 § 32 UCH P 5 7 £330

%R kg o

222 EEW

-

P f e R i REre X 0 L & R 1930 & 1 National
Monuments Act ™ 2 B (S g8 F rsf i3 ix2 (1 2014 & ) spdtid 4R 2 i
gl ML Y s PR 20 A0 E §H = (4- L5 National
Monuments Service ) °

CERWBEPEBRFHFTFIRTEP ¢ FLERNTHEIIL R ARDPF
RN VR e 1930 # f 2 3R G u|3k 2 UCH » Fpt > Hi3ix~
National Monuments (Amendment) Act (1987)3 #c 7 &4+ UCH 3% % & 47 43 <i4p B

4~ » T & National Monuments Service ¥ #§3% 7 UCH 1% § ¥ i Underwater

Archaeology Unit » & & B § 5 7P & F 2B P KT F p* o RIS I
2.2.3 E

R ERe UCH AP iz 7 > 5 3 % ooz B(Act) > 2 3 pr [ 40
% 3% UNESCO 2001 Convention = H ¢ » & X & A 1% ehd_w $7 /2 Antiquities Act
(1906) » ;£ & 7] 1974 & %’R{i RBEPra— 5 28 ehp RE s LB 4

"L‘! "'/?ié"'( ;{i@]m‘s‘_/k‘f‘,ﬁ R r}‘]LL e ??/ﬁ'] —r’\J.ﬁJ%B ’]‘ﬂ" e ——E’-L }'@

2 English Heritage * ##5 # .~ i+ «jé_ﬁ%ﬁ‘« vl BRI b A 0 B A2 EUR
1983 & National Heritage Act # j# » &R FH P fre &2 tdpabiE gRE .

3o 1p Department of Culture, Heritage and the Gaeltacht °
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* 30 s E AR B Hd »t 1993 & ¢ Lathrop v. Unidentified, Wrecked & Abandoned
Vessel*2] &) o

g kG 57 FIR4E L BL(RMLS. Titanic)d=# I 48 @ = 2 52 o
R.M.S. Titanic Maritime Memorial Act (1986) » #*j#+ R ERE B ~ 4c £ % ~ 2
REMIBIRLEDRTE F EF 1 % & (123K International Agreement
Concerning the Shipwrecked Vessel R.M.S. Titanic » & B¢ ¥ B & 7% & % § 44
% (National Oceanic and Atmospheric Administration, NOAA) 5 i£ = ®"E & iTF47 1 P
0 FRG T AHBEL MR EAT 1 THEE (7T 2 2 SINOAA
Guidelines ) °

PRERZELP o B3 Fre s Tf_rz,uﬁ ¢ 3% Guidelines for Research,
Exploration and Salvage of RMS Titanic (2001) of NOAA -~ Archaeological Survey and
Evaluation for Exploration and Development Activities (2005) of BOEM -
Archaeological Resource Reports and Surveys (2005) of BOEM - H ¢
Archaeological Resource Reports and Surveys £ % B p 52875 /£ /¢ I 5 (Bureau
of Ocean Energy Management, BOEM) i 3 Outer Continental Shelf Lands Act (1953)
FIRANTEER > R FHEFKBBRET T T FTRDBEE BERLZDSENF B
A RAFEE S AEARY MIORT 0T AN G RS RBFRIBR IR
ipiT e B2 £ o

Bt 4p B2 ¥ 7 Coastal Zone Management Act (1972) ~ National Marine
Sanctuaries Act (1972) ~ Archaeological Resources Protection Act (1979) ~ Abandoned
Shipwreck Act (1987) ~ National Marine Sanctuaries Act per amendment (1992) ~

National Maritime Heritage Act (1994)14 2 Sunken Military Craft Act (2004) -

* Lathrop v. Unidentified, Wrecked & Abandoned Vessel | 45 # Randy Lathrop 2 % 433575 % & ¢
AR AT H B 1983 £ B2 iV Cape Canaveral National Seashore % IR 2_ it 4, il
PR 2 ity R 0 S gt SN Y R RR AR TR o

25 doi:10.6342/NTU202100344



224 L

¢OFT 1982 E W A ¢ EA R E feF S R > 3 1989 & Ry k3
TEHZUCHG* chT 2 47 BEARALeR KT 2 R g miks) o ¢ WG
21 UCH #p B e10F (5% £ 5

® ¢ EANE{EKT R I E 5)(1989)
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S b. Herakleion city
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B 3- 15 : Abu Quir Bay /% & % & it ff 4~ 2% » # - (Hamouda et al., 2015)
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Eastern Canopus (C): Herakleion (H):

* Area: 800m * S50 m = 0,44 km* * Area: 1000m * 600m = 0.6 km*
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Bl 3-16 : -k ™ & 553 B Pl4F B4 2 ik o (Hamouda et al., 2015)
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Bl 3-17 : k™ 5 B3 7304 % 8§ o (Hamouda et al., 2015)
1 % EastCanopusa % 3 (a.@|# 53 2§ b.v L L 1) s 2 5 Heraklicon % % (a.ip|4#F B3 22
b7 Lk E ).
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3.3.1
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B 3- 20 : Dunwich % & i3 B £ &= % - (Sear etal., 2011)
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Searetal. (2011) %% 4 # ¢ #£82 5 & B F R - 1 B 4R 2 50 Dunvﬁch
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] 3- 21 : St Nicholas’ Church i# §* - (Sear et al., 2011)
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3.4 B g iy
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B 3-23 : Mombasa ¥ 22 i+ ¥ - (Quinn et al., 2007)
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B 3- 24 : Mombasa # % % # 7+ % B ° (Quinn et al., 2007)
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Bl 3-25: MmMmHmmnxﬁaﬂAWaWAp&fm (Quinn et al., 2007)
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] 3- 26 : Santo Anto'nio de Tanna it 4, 12\ (Quinn et al., 2007)
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3.4.2 B P &P - Atlit, Israel
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Bl 3-28 ¢ Atlit 3+ 32 = % - (Weiss et al., 2007)
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3.5.2 A RSE(UXO) : Currituck Sound, North Carolina, USA
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