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0ZET

Arkeoloji, kiy1 yapilarinin deniz seviyesine gore yiik-
sekligi konusunda veri saglayabilir. Yapmmn ardindan
yiikseklikteki degisim (stabilite, yiikselme veya ¢okme)
jeologlar tarafindan deniz seviyesindeki degisiklikleri
aciklamakta, kiyisal mimarilerin anlagiimasinda ve bolge-
deki deprem tehlikelerinin degerlendirilmesinde kullani-
lir. Yiikselme verileri dlglim tarihi ve zamani verilerek,
deniz seviyesini 6l¢mede kullanilan yontemi agiklayarak
ve gozlem sirasindaki hava kosullarmi belirterek bildiril-
melidir.
GIRIS

Denizcilik arkeolojisi diger bilimlere de fayda sagla-
yabilecek cesitli veriler iiretir. Arkeologlar icin deniz
seviyesinin altindaki batik bir yap1 veya yerlesim, soz
konusu yerin kullaniminin dogal siiregler sonucunda son-
landig1 anlamini tasir: bu ¢okmenin gergeklestigi tarih,
s0z konusu yapiy1/yerlesimi kullanan toplumun ge¢misi-
nin agiklanmasi agisindan 6nemlidir. Jeologlar agisindan
ise bazen yer degisiminin gergeklestigi tarihten daha da
onemlisi ¢o in (veya yiikselmenin) boyutudur

ABSTRACT
Archaeology can provide data on the elevation of
coastal installations relative to sea level. Change of
elevation (stability, uplift, or subsidence) following
construction is used by geologists to describe sea-lev-
el change, to recognize coastal tectonics, and to as-
sess earthquake hazards in the region. Elevation data
should be reported by giving the date and time of the
measurement, by describing the method used to mea-
sure the sea level, and by reporting weather conditions
during the observation period.
INTRODUCTION

Maritime archaeology yields various data which can
be useful to other sciences. For archaeologists, a build-
ing or settlement submerged below sea level means an
end to its use caused by natural processes: the date of
this subsidence is important for describing the history
of the society which used it. For geologists, the dimen-
sion of subsidence (or uplift) is also important, some-
times even more than the date of displacement.




Yiikseklikteki degisim kiyt mimarisinin dogasini agik-
layabilir: hizl1 bir yerinden oynama depreme isaret eder-
ken, daha yavag bir siire¢, devam etmekte olan tektonik
bir etki veya altta yatan gokeltilerin sikismasini ortaya
koyar!.

Girit’te MS 365 yilinda yasanan deprem sirasinda 9
metreyi bulan hizli bir yiikselme gergeklesmistir. Ada en
biiyiik depremlerin olusabilecegi Helenik dalma-batma
kusaginin bir parcasidir. Biiylkligii 8.5 olan MS 365
Girit depremi su ana kadar yeryiiziinde kaydedilen en
bilyiik depremlerden biridir. Kiy1 yilikselmesi deprem
biiyiikliigiiniin hesaplanmasinda kullanilan temel bir
parametredir’. S6z konusu deprem Girit adasinda biitiin
insan yasam alanlarina agir hasar vermis, depremle bag-
lantil1 olusan tsunami Dogu Akdeniz’deki kiy1 yapilart
ve yerlesimlerini tam anlamiyla imha etmistir.

Port Royal’in 1692 yilinda Karayip Denizi’nin birkag
metre altina ¢okmesi sadece birkag dakika i¢inde gergek-
lesmistir’. Adanin giiney kism1 yanal atimli bir fay zonu
boyunca uzanmaktadir, ayni1 zon 2010 yilinda Haiti’nin
bagkenti Port-au-Prince’i tahrip etmistir. Her ne kadar
yanal atiml faylar genellikle bindirme faylar1 veya nor-
mal faylardan daha az diisey oynamaya neden olsa da,
bolgenin kosullar1 bir depremin sonuglarini daha da ké-
tillestirecek sekilde etkileyebilirler.

Libya’da iki metre derinlikge batmig bir Helenistik li-
man bildirilmistir*. Afrika levhasinin bir pargasi olan ki-
ymnin neredeyse hareketsiz ve depremlerden muaf oldugu
diisiiniilmektedir. Ancak sualt1 arkeolojisi bulgular1 tam
tersini ortaya koymaktadir. Cokmenin nedenini anlamak
ve bolgede herhangi bir sismik tehlike olup olmadigini
anlamak i¢in ayrintili caligma yapilmasi gereklidir.

Hindistan’in batisinda Diu sahilinin artik kullanilma-
yan bir balik havuzu ile kaydedilen 0.5 m yiikselme,
biiylik bir olasilikla 6.8 biiyiikligiinde’® bir deprem ne-
deniyle olusmustur, 6te yandan depremin aletsel bii-
yukligi 5.7 olarak kaydedilmistir®. Biytklik olcegi
logaritmik oldugundan, yakin dereceler arasindaki fark
33x (7.0 biiyiikliigiindeki bir deprem 6.0 biiytkligiin-
deki bir depremden 33 kat daha fazla enerji salmistir)
seklindedir, oynama 6lgiimiindeki ufacik bir farkin bile
hesaplanan biiyiikliik ve degerlendirilen sismik tehlike
iizerinde 6nemli etkisi olabilir. Bu kisa agiklamalarin
amac1 arkeologlar1 deniz seviyesinin lizerindeki veya
altindaki arkeolojik yapilarin konumuyla ilgili kesin
veriler saglamanin dnemine ikna etmektir. Bu verilerle
jeologlarin deniz seviyesi degisimi, kiyisal siiregler ve
sismik tehlikeyi anlamasi i¢in dnemini gosterecek Or-
nekler verilmistir.

1 STEWART-VITA-FINZI 1998.
2 STIROS 2010.

3 MULCAHY 2008

4 YORKE-DAVIDSON 2017.

5 WELLS-COPPERSMITH 1994.
6 KAZMER vd 2016.
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ARTICLE

The change in altitude can describe the nature of co-
astal tectonics: rapid displacement indicates an eart-
hquake, while a slow process suggests ongoing tecto-
nic action or compaction of the underlying sediment'.

Rapid uplift of up to 9 metres occurred during the
365 CE earthquake in Crete. The island is part of
the Hellenic subduction zone, where extremely large
earthquakes can occur. This 365 CE earthquake had
a magnitude of 8.5, one of the largest earthquakes
ever recorded on earth. Coastal uplift is an essential
parameter in calculating earthquake magnitude?. The
earthquake heavily damaged all human habitation on
Crete, and the associated tsunami certainly annihilated
all coastal installations and settlements in the Eastern
Mediterranean.

In 1692, subsidence of Port Royal in Jamaica seve-
ral metres below the Caribbean Sea happened within
only a few minutes’. The southern part of the island
lies along a strike-slip fault zone, the same one which
destroyed Port-au-Prince, the capital of Haiti in 2010.
Although strike-slip faults usually cause less vertical
displacement than thrust or normal faults, local condi-
tions can influence the outcome of an earthquake for
the worst.

A submerged Hellenistic port at two metres depth
was reported from Libya?. The coast, part of the Af-
rican plate, is often considered practically immobile
and immune from earthquakes. However, results of
underwater archaeological research suggests otherwi-
se. Further studies are needed to understand the cause
of subsidence and whether there is any seismic hazard
to the region.

The 0.5 m uplift of the Diu coast in western India,
recorded by a now useless fish tank, was probably pro-
duced by an M 6.8 earthquake’, well above the instru-
mentally recorded earthquake of 5.7°. Since the magni-
tude scale is logarithmical, and the difference between
adjacent grades is 33x (a M 7.0 earthquake releases 33
times more more energy than an M 6.0 earthquake),
even a minor difference in a displacement measure-
ment can have a major influence on the magnitude cal-
culated and the seismic hazard assessed.

The purpose of this brief communication is to con-
vince archaeologists of the importance of providing
precise data on the position of archaeological instal-
lations either above or below sea level. Examples are
provided to illustrate the benefit of this information for
geologists, in order to understand sea-level change, co-
astal processes, and seismic hazard.

1 STEWART-VITA-FINZI 1998.
2 STIROS 2010.

3 MULCAHY 2008

4 YORKE-DAVIDSON 2017.

5 WELLS-COPPERSMITH 1994.
6 KAZMER et al. 2016.

*Prof Dr Miklos Kazmer, ORCID ID: 0000-0003-1092-1316, Paleoontoloji Anabilim Dali ve MTA-ELTE Jeoloji Jeofizik ve

Uzay Bilimi Arastirmalar1 Grubu, Budapeste, Macaristan.

*Prof. Dr. Miklés Kazmér, ORCID ID: 0000-0003-1092-1316, Department of Palaeontology, E6tvos University &
MTA-ELTE Geological, Geophysical and Space Science Research Group, Budapest, Hungary. 37



TINA

Denizcilik Arkeolojisi Dergisi

DENIZ SEVIVESI NASIL TESPIT EDILIR?

Kiiresel deniz seviyesi 1 metre civarinda gel git genis-
ligine sahiptir. Gel git alaninin diisiik oldugu (mikroti-
dal) Akdeniz’de, 20 cm’den yukar1 dogru, anlamli oran-
da daha azdir’. Bazi yerlerde, 6zellikle koylarda, 6rnegin
Trieste Korfezi'nde, gel git genisligi en fazla 1 m’dir. Gel
git alaninin diisiik oldugu denizler arkeolojik yapilarin
yiiksekligi veya derinliginin giiniin herhangi bir saatin-
de dogrudan deniz seviyesine gore Olglilmesine olanak
saglar. Bunun i¢in denizde dalga hareketinin miimkiin
olabildigince az oldugu uygun bir sekilde korunmus bir
nokta segilmeli, algak ve yiiksek dalgalar arasindaki orta
yiikseklik almarak isaretlenmeli ve dlgiilmelidir. Gel git
alaninin daha yiiksek oldugu sistemlerde fiili deniz sevi-

7 EVELPIDOU vd 2012.
8 MORHANGE-MARRINER 2015.

yesi giin iginde birkag kez 6lgiilerek bu verilerden lokal
med hareketi hesaplanabilir. En iyisi, parcalara ayrilmig
kiy1 seridi boyunca her tiir lokal etkiyi hesaba katacak
gegici bir gelgit 6lgegi yerlestirmek olacaktir.

HANGI ARKEOLOJiK OBJELER DENIZ SEVIYESIVLE

EN IYI SEKILDE ILISKILENDIRILEBILIR?

Arkeolojik yapilarin islevsel ytiksekligi, kiyisal yiik-
selme veya ¢okmenin deniz seviyesine gore miktarini
saptamada goreceli faydalarini belirler®. Aslinda su altt
kullanimina yonelik olarak yapilan, ama artik su {izerine
cikmig yapilar kiyilardaki yilikselmenin izlerini ele verir.
Bunlarm iglevsel yiiksekligini, drnegin bir rihtim {izerin-
deki yiirime yolunun ilk yapildigindaki minimum yiik-
sekligini en iyi bir arkeolog saptar.




HOW TO LOCATE SEA LEVEL?

Global sea level has about a 1 m tidal range. In the
microtidal Mediterranean, it is significantly less, from
20 cm upwards'. In places, especially in embayments,
tidal range is up to 1 m (e.g. in the Gulf of Trieste). Mi-
crotidal seas allow direct measurement of elevation or
depth of archaeological installations relative to sea level
at any time of the day. An appropriately protected spot
in the sea must be selected, with as little wave action as
possible, and the midpoint elevation between low and
high waves ascertained, marked, and measured. Under
a higher tidal range system, one might want to measure

7 EVELPIDOU et al. 2012.
8 MORHANGE-MARRINER 2015.

TINA

the actual sea level a couple of times a day and calculate
the local high tide from these data. The best would be the
installation of a temporary tidal gauge to account for any
local effect along a dissected shoreline.

WHICH ARCHAEOLOGICAL OBJECTS CAN BE BEST RELATED TO SEA LEVEL?
The functional height of archaeological installations
determines their relative usefulness in determining the
amount of coastal uplift or subsidence relative to sea lev-
el®. Structures now in emerged position, originally built
for underwater use, mark coastal uplift. Their functional
height (e.g. the original minimum elevation of the walk-
way on a quay) is best determined by an archaeologist.

Fig. 1: Arnavutluk’un Butrint kentindeki Roma
tiyatrosunun batik durumdaki girisi. Adriyatik
kiyilarinin bu kismi son ikibin yilda biiytik dep-
remler gecirmigtir. Taban seviyesi, neredeyse
deniz seviyesiyle ayni bulunan yeralt1 suyu sevi-
yesinin yaklagik 30 cm altindadir.

Fig. 1: Submerged entrance to the Roman theatre in
Butrint, Albania. This part of the Adriatic coast repeat-
edly suffered major earthquakes during tha past two
millennia. Floor level is about 30 cm below groundwa-
ter level, which i the same as nearby sea level.
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Fig. 2: Japonya’nin Ryukyu bolgesinde yer alan Kume Adasi’ndaki batik kiy1 tag ocagi. Bloklar kesildiginden antik mercan
kayaligindaki sular ¢ekilmistir. Tag ocagmin taban1 mevcut deniz seviyesinin birka¢ desimetre altindadir. Biiyiik bir olasilikla
yakinlardaki fay hareketliliginin neden oldugu egik taban seviyelerine dikkat ediniz.

Fig. 2: Submerged coastal quarry in Kume Island, Ryukyu, Japan. The ancient coral reef subsided since the blocks were cut. Bot-
tom of the quarry is a few decimetres below current sea level. Note tilted hfloor levels, probably caused by fult activity nearby.

Suyun altinda kalan yerlesim birimleri ve biitlin ha-
lindeki yerlesimler metre cinsinden 6nemli kiy1 ¢ok-
melerini gosterebilir (Bk. Liibnan’daki Tyre sehri?).
Arkeoloji deniz seviyesinin lizerindeki veya altindaki
minimum yap: yiiksekligi degerlerini verebilir. Or-
negin, kamu binalar1 veya 6zel binalar yiiksek gel-
git diizeyinin lizerinde insa edilmistir. Tas ocaklar
yiiksek gelgitin en az 0.3 m iizerine yerlestirilmistir.
Arnavutluk’un Butrint kentindeki Roma tiyatrosunun
orkestra boliimii ve giris kapilari iki bin yiizy1l 6nce
stiphesiz kuru bir alan lizerine insa edilmistir (Fig. 1).
Bunlarin ¢okmesi (mesafesi bagka ¢aligmalarla sapta-
nacaktir) Adriyatik levhasinin kiyisal dag silsilesinin
altina girmesinin yarattig1 bir etkidir. Oynama mesa-
fesi ve hiziyla ilgili devam etmekte olan galismalar
bunlardan sorumlu olan depremin ya da depremlerin
biiyiikliigiiniin tespit edilmesini olanakli kilacaktir.

Tas ocag1 isletmek kuru, dalgasiz bir ortam gerekti-
rir'®. Japonya’nin Kume Adasi’nda su altinda kalmig
bir tas ocag1 Ryukyu yayinin arkasinda kiyida onlarca
kilometrelik bir ¢okmenin izlerini gosterir (Fig 2). Bu
durum ada yaylarinda kiyilarin bilinen bir davranisi-
dir. Buna karsin, Malay Yarimadas1 boyunca yer alan

9 MARRINER vd 2008.
10 AURIEMMA-SOLINAS 2009, SCICCHITANO vd 2018).

11 FLEMMING 1969; LAMBECK vd 2010; EVELPIDOU vd 2012.

12 KAZMER vd 2016.

40

Malakka Bogazi’'nda gelgit bolgesinde yer alan tas
ocaginda gok degil, 1511 yilindaki Portekizlilerin fet-
hinden bu yana ¢6kme belirtileri bulunmaktadir (Fig.
3). Buradan Malakka kalesinin insasinda kullanilan
laterit taslar1 ¢ikarilmistir. C6kme mesafesi ve ¢ok-
menin hizli m1 yoksa yavas mi1 oldugu daha ayrmtili
caligmalarla saptanmalidir.

Kiyilardaki tektonik ¢okmenin en iyi gostergeleri,
deniz seviyesiyle dogrudan iligkili olan yapilaridir.
Balik havuzlari'' belki de bu amag igin en iyisidir.
Yeni yakalanan canli baliklar1 deniz seviyesinde tut-
mak i¢in kullanilan Roma dénemi balik havuzlarinin
iist kismi gelgitin yiiksek seviyesinin lizerinde, tabam
ise gelgitin diisiik seviyesinin altinda olacak gekilde
insa edilmisti. Hindistan’in Gujarat bolgesinde Diu
kentinin giiney kiyilarinda yilikselme nedeniyle artik
kullanilmaz hale gelen bir havuz bulunmaktadir (Fig.
4)"2. Bu havuz yaklagik 500 yil 6nce yapildigindan
bu yana 0.5 metre mesafesinde bir kiy1 yiikselmesine
isaret etmektedir. Bu da bolgede kiyinin yiikselmesi-
ne 6.8 biiyiikliigiinde bir depremin neden olabilece-
gini diislindiirmektedir. Bu kiyinin daha 6nce sismik
olarak aktif olmadigini diigiiniilmiistiir.



Fig. 3: Malezya’nin Malakka bolgesinde Pulau Upeh’de lateritten oyulmus bitmemis kesme tas. Tas ocag1 1511 yilindan itiba-
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ren Malakka kalesine yapt malzemesi temin ediyordu. Giiniimiizde kismen diisiik ve yiiksek gelgit arasinda olan bolge son bes
yiiz yilda kiy1 ¢cékmesine isaret etmektedir. Fotograf Malakka kalesi turist bilgi panosundan alinmugtir.

Fig. 3: Unfinished ashlar carved in laterite, Pulau Upeh, Melaka, Malaysia. The quarry supplied construction material to the fort
of Melaka, from 1511 AD onwards. Today it is between low and high tide in parts, indicating coastal subsidence during the past
five centuries. Photo on tourist information board of the fort of Melaka.

Drowned residential units and whole settlements can
mark significant coastal subsidence in the range of met-
res (see the city of Tyr in Lebanon)’. Archaeology can
give values for the minimum elevation of installations
above or below sea level, for instance when public and
private buildings were built for use above high tide le-
vel. Quarries were generally in locations at least 0.3 m
above high tide. Certainly, the orchestra and entrance
gates of the Roman theatre in Butrint, Albania were built
two millennia ago on dry land (fig. 1). Their subsidence
(range to be determined by further studies) is an effect
of the subduction of the Adriatic plate below the coastal
mountain range. Ongoing studies here on the range and
rate of displacement will make it possible to determine
the magnitude of the earthquake(s) responsible.

Operating a quarry requires a dry, tide-free environ-
ment'?. The submerged quarry on Kume Island in Japan
marks a recent subsidence of the coast a few tens of ki-
lometres behind the Ryukyu arc (fig. 2). This is well-
known behaviour for coasts in an island arc. However,

9 MARRINER et al. 2008.
10 AURIEMMA-SOLINAS 2009, SCICCHITANO et al. 2018).

the quarry within the intertidal zone in the Melaka Stra-
its, which are along the Malay Peninsula, indicates sub-
sidence not long after the Portuguese conquest in 1511
(fig. 3). Laterite masonry was quarried here to build the
fort of Melaka. The range of subsidence and whether it
was rapid or slow is to be determined by further studies.

The best markers of coastal displacement are those in-
terface structures for which the performance is closely
related to the actual sea level. Fish tanks!!' are probably
the best for this purpose. Roman fish tanks, used to pre-
serve freshly-caught live fish at the seashore, were built
in such a way that the top of the weir was above high
tide, while the bottom of the tank was below low tide.
A coastal tank, now rendered useless due to uplift, can
be found on the southern seashore of Diu, Gujarat, India
(fig. 4)". It indicates coastal uplift in the range of 0.5 m
since its construction about 500 years ago. This suggests
that there may have been an M 6.8 earthquake, which
caused coastal emergence of the region. This coast had
been considered aseismic before.

11 FLEMMING 1969; LAMBECK et al. 2010; EVELPIDOU et al., 2012.

12 KAZMER et al. 2016.
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DENIZ SEVIYESINE GORE YUKSEKLIK NASIL RAPORLANIR?

Burada deniz seviyesine gore yiikseklik belirlemenin
oldukga basit bir yolu 6nerilmektedir. Gelgit tablolar1
ve gelgit yazilimlari ulagilabilir oldugundan, bilmemiz
gereken tek sey belirli bir noktanin yiiksekliginin gii-
niin hangi saatinde deniz seviyesinin lizerinde veya al-
tinda 6lgiildiigidiir. Yiikselme degerinin iist verisi igin
bolgenin (tercihen cografik koordinatlariyla), 6lgim
tarihinin, saatinin ve dakikasinin bildirilmesi gerekli-
dir. Havayla ilgili bilgiler (6zellikle yonii, denizin sa-
kin olup olmadig1 ve atmosferik basing) diizeltmelerin
herhangi bir zamanda yapilmasina olanak saglar. Daha
sonra herhangi biri bu verilerden yararlanarak ortalama
deniz seviyesini, diisiik bahar gelgitini veya herhangi
bir gelgit parametresini hesaplayabilecektir. Ingiliz
Deniz Kuvvetleri’nin gelgit tablolarinin kullanilmasi
en iyi ¢6ziim olabilir. Kiy1 iilkelerinin osinografi ser-
vislerinin yaptig1 gelgit tahminleri de faydalidir. Orne-
gin TideComp gibi gelgit hesaplama yazilimlari diinya
capinda 4000 kiy1 merkezi igin saatlik gelgit verilerini
saglayabilmektedir. Belli bir 6l¢limiin tarihini ve saa-
tini biliyorsak, yazilim 1980 ile 2050 yillar1 arasindaki
herhangi bir siire i¢in gelgit seviyesini ve giinliik gelgit
tarihgesini hesaplayacaktir.

Deniz seviyesine gore orijinal yiiksekliginden yer
degistirdigi ornek gosterilen bu dort merkezden Fig
1-3’de gosterilenlerde caligmalar devam etmektedir.
Butrint tiyatrosundaki su baskinin derinligi en yakin
santimetresine kadar 6lgme cubugu ile dlciilmiistiir.
Kume Adasi’'nda deniz seviyesinin tizerindeki tas
ocaklarmim minimum seviyesi yerel halki eski tag is-
leme teknikleri konusunda sorgulayarak saptanacaktir.
Malezya’da burada kullanilan tas ocagi teknigi artik
yok oldugundan, bu sorgulamanin Malakka’da yapil-
masi olas1 degildir. Yakinlardaki tas ocag1 sahalarinda
yapilacak ayrintili bir ylizey arastirmast kiyr ¢okme-
sinin mesafesi konusunda bilgi verecektir. Fig 4’de
yer alan Diu merkezi yiiksek gelgitte bir lazer mesafe
olgiicii (Leica Disto 8)" ile arastirilmustir. Olgiim si-
rasindaki gelgit seviyesi gelgit 6lgekleri 50 km uzakta
oldugundan TideComp yazilimi ile saglanmistir.
SONUC

Bu ¢aligmada arkeologlari jeologlarin kullanimi igin
kiy1 ve sualt1 galigmalarinda deniz seviyesine gore ke-
sin yiikseklik ve derinlik verilerini vermeye ikna ede-
cek argiimanlar sunulmustur. Bu bilgiler deniz sevi-
yesindeki degisim ve kiy1 tektoniginin anlagilmasina
yardimc1 olacaktir. Deprem biiyiikliigli hesaplama-
larinda temel girdi verisi saglayarak caligma yapilan
bolgenin sismik tehlike dlglimiini de gelistirecektir.
TESEKKURLER

Burada iki isimsiz hakemin yararli yorumlarima te-
sekkiir edilmektedir. Bununla birlikte geri kalan her
tir hata benim sorumlulugumdur. Bu ¢alisma kismen
Macar Bilim Vakfi tarafindan saglanan fonla (67,683
K) desteklenmistir.

13 KAZMER-TABOROSI 2012.
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HOW TO REPORT ELEVATION RELATIVE TO SEA LEVEL?

A very simple way of reporting an altitude relative
to sea level is suggested here. Since tidal tables and
tidal software are almost universally available, we
only need to know the time at which the elevation of
a given point was measured above or below sea lev-
el. Reporting the location (preferably by geographical
coordinates), the date, the hour, and the minute of the
measurement are necessary metadata for the elevation
value. Information about weather (especially wind
direction, whether the sea is calm or not, and atmo-
spheric pressure) allows corrections to be taken at any
time. Any later user of these data will be able to cal-
culate the mean sea level, low spring tide, or any other
tidal parameter from these data. Use of tidal tables of
the British Admiralty are possibly the best solution.
Tidal forecasts of oceanographic services of coastal
countries are useful, too. Tidal computation software,
for example TideComp, can provide hourly tidal data
for 4,000 coastal sites worldwide. If we know the date
and time of a given measurement, the software will
calculate the tidal level and the daily tide history for
any time between 1980 and 2050.

Of these four sites displaced from their original
elevation relative to sea level, those shown on Figs
1-3 are subject to ongoing studies. Flooding depth at
the Butrint theatre was measured by a surveying rod,
precise to the nearest centimetre. The minimum level
of quarries above sea level on Kume Island will be
determined by querying local people about old stone-
working techniques. This query is not possible in
Melaka, as this kind of quarrying technique is extinct
in Malaysia. A detailed survey of adjacent quarry sites
will provide information about the range of coastal
subsidence. The Diu site in Fig 4 was surveyed by a
laser range finder (Leica Disto 8)" at high tide. The
tide level at the time of measurement was provided by
the TideComp software, as the tide gauges were more
than 50 km away.

CONCLUSION

Arguments are provided here to convince archae-
ologists to give the precise elevation and depth data
relative to sea level in coastal and maritime studies for
the use of geologists. This will help in understanding
sea-level change and coastal tectonics. It can provide
essential input data for earthquake magnitude calcu-
lations and improve the seismic hazard assessment of
the region studied.
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Fig. 4: Hindistan’in Gujara bdlgesi Diu kentinde yiikselmis bir balik tanki. Fotograf yiiksek bahar gelgitinde ¢ekilmistir.
Deniz suyu artik havuzu dolduramamaktadir; gecmisteki yiikselme tanki artik kullanilamaz hale getirmistir. Son bes yiiz-
yilda 0.5 m yiikselme oldugu 6ne siiriilmektedir'.

Fig. 4: Uplifted fish tank at Diu, Gujarat, India. Photo taken at high spring tide. Seawater cannot fill the basin anymore; historical uplift
rendered it useless. 0.5 m uplift is suggested for the past five centuries'.
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