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SILLYON ANTIK KENTI KALE MESCIT YAPISINDA ARKEOMETRIK
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Archaeometric Analyses of the Castle Masjid at the Ancient City of Sillyon
Ali Yasar™
0z

Bu ¢alismada, Sillyon antik kentinde (Antalya/Serik) bulunan Mescit yapisina ait yapi
malzemesi ozelliklerinin arkeometrik yontemlerle tespiti ve korunmasi amaglanmistir. Bu
kapsamda yapiya ait incelenen malzeme grubunu harg érnekleri olusturmaktadir. Incelenen
yaprya ait har¢ orneklerinin ana malzeme, kimyasal ve petrografik ozellikleri arkeometrik
tekniklerle tespit edilmistir. Gravimetrik analizi, X-Isini Floresans analizi (PED-XRF) ve
hazirlanan ozel ince kesitlerin polarizan mikroskoptan yararlanarak har¢larin petrografik
incelemeleri yapinustir. Calisma kapsaminda, Sillyon’daki Mescit yapisina ait harg ornekleri
fotograflama seklinde belgelenmis ve incelemeler icin kodlanmistir. Incelemeler sonucunda
har¢larin  petrografik, iceriklerinin oranlart agisindan benzer Ozellikler gosterdikleri
anlasimigtir. Yapiya ait har¢lar yiiksek hidrolik ozellik tasimaktadir. Harg icerisinde bulunan
agregalarin petrografik ozellikleri, yerlesmenin yakin ¢evresindeki formasyonla iligkili olup
ofiyolit olusumu ile uyumlu oldugu anlasilmistir. Incelenen harclarin spektroskobik analizleri
yapilarak har¢larda kullanilan agregalarin kaynak kaya ve bu kayalarin yer aldigi bolgelerin
tammi yapilnustir. Buna gére Mescit yapisina ait har¢larda kullanilan agregalarin Sillyon antik
kentindeki Roma Hamamui yapisina ait harg orneklerinde de oldugu gibi Antalya Alanya napina

ait ofiyolit birimlerini temsil eden serpantinit, radyolarit, bazalt, gabro ve diyabaz kaya
parcalarindan alinmig olabilecegi ortaya konulmustur.

Anahtar Kelimeler: Mescit, Har¢, XRF, Petrografik, Gravimetrik Analiz
Abstract

In this study, it was aimed to determine and preserve the building material properties of
the Masjid structure in the ancient city of Sillyon (Antalya/Serik) using archaeometric methods.
In this context, mortar samples constitute the examined material group belonging to the
building. The chemical and petrographic properties of the sampled building materials and raw
material samples were determined by archeometric analyses. Petrographic examinations of the
mortars were carried out using gravimetric analysis, X-Ray Fluorescence analysis (PED-XRF)
and polarizing microscope of special thin sections prepared. Within the scope of the study,
mortar samples from the Masjid structure in Sillyon were photographed and documented and
coded for analysis in the laboratory environment. As a result of the examinations, it was
understood that the mortars showed similar characteristics in terms of petrographics and the
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proportions of their contents. The mortars of the building have high hydraulic properties. The
petrographic features of the aggregates found in the mortar are related to the formation in the
immediate surroundings of the settlement and have been determined to be compatible with
ophiolite formation. All spectroscopic analyzes of the examined mortars were performed and
the source rocks of the aggregates used in the mortars and the regions where these rocks were
located were identified. Accordingly, it has been revealed that the aggregates used in the
mortars of the Masjid structure may have been taken from serpentinite, radiolarite, basalt,
gabbro and diabase rock fragments representing the ophiolite units of the Antalya Alanya
nappe, as in the mortar samples of the Roman Bath structure in the ancient city of Sillyon.

Keywords: Masjid, Mortar, XRF, Petrographic, Gravimetric Analysis

Extended Summary

1t is possible for cultural assets that have survived to the present day to be preserved
and reached to future generations through the joint work of scientists from different disciplines.
At this point, field and laboratory studies are of great importance. Archaeometric analyses
performed on the materials belonging to monumental structures make great contributions to
recording the construction materials used in the structures and these material properties and to
accurately transferring them to subsequent generations and evaluating them scientifically
correctly. Thanks to the data obtained by the analyses, determinations can be made for the
materials that are compatible with the original materials of the structures and that will be used
in repairs. From this point of view, archaeometric analyses performed for the determination of
original material properties are of importance. It is known that the construction in Sillyon,
which ranks first among the strong cities of the region with its natural structure and strong
walls, where it is located, chronologically continued from the Hellenistic Period until the
Ottoman Period. In this context, the Islamic Period structures as well as the ancient structures
of Sillyon are of great importance for the region. In this study, archaeometric examinations of
the wall and dome mortars belonging to the Masjid building located on the acropolis of the
ancient city of Sillyon are considered. The masjid is located in the northern part of the Sillyon
acropolis, approximately 50m east of the acropolis north gate and north of the Castron
structure. The mosque, built of cut stone and rubble stone using materials collected from the
ancient city, is defined as a small mosque without a minaret, consisting of a cubic mosque with
a single dome in the south and a transverse rectangular last community place in the north,
which has largely collapsed and reached its traces today. The structure consists of a square
planned place of worship (harim) and a rectangular planned last place of congregation added
to the northern facade and a small courtyard. The structure is entered by passing through the
courtyard to the north and the last community place. The sentence gate of the courtyard is on
the north wall and is 0.90m wide; however, it is not on the same axis as the entrance opening of
the place of worship. The northern facade of the courtyard is 7.20m long and the western wall is
6.30m long. The eastern wall of the courtyard is also 5.80m long and connects to the southern
wall of the place of worship. The entrance to the place of worship (harim) from the last place of
congregation is provided by a rectangular sectional door A total of 10 mortar samples taken
from different points representing the masjid structure within the scope of archaeometric
analyses performed in the Mosque structure of the Sillyon Principalities Period it has been
examined. Structural material (mortar) samples belonging to the mosque were visually
evaluated and grouped after being documented. Instead of mortar samples that were quite weak
and dispersed in the studies, samples weighing an average of 5-15gr in mass and an average
size of 7em’ were taken for analysis. Mortar samples taken in sufficient numbers, field work and
then scale photos were taken and information slips were prepared. Each mortar sample is

102



Arteoloji

Dergisi Ali Yasar
coded by grouping on the chips. In the SM18-HI1 sample coding: S (Sillyon), M (Masjid), 18
(2018 working season), H1 (Mortar number 1) refers to the sample.

The archaeometric analyses of the mortar samples collected during the on-site
examination of the structure were analyzed in the laboratory environment. These analyses;
Gravimetric Analysis (Glow loss analysis), mineralogical-petrographic analysis with the help of
polarizing microscope and chemical analysis with the help of X-Ray Fluorescence Analysis
(PED-XRF) were performed. In microscopic identification of mortars with petrographic
examinations, definitions were made about texture, mineral compositions, matrix composition
and aggregate composition and proportions. Gravimetric Analysis was performed to determine
the ratio of CaCQOjs from moisture, amount of organic matter and CO, loss by taking advantage
of the weight change caused by increasing temperature in bath mortar samples. The ground
mortar sample between 2 gr., which was placed in the dried porcelain crozene Decanter, was
weighed with £0.1 mg accuracy and left in the study at 105 = 5 ° C for approximately 4 hours.
After the sample removed from the study was cooled in the desiccator, it was weighed again and
the moisture amount of the sample was determined. After this process, the mortar sample was
kept at 550 £ 5 ° C for I hour in the study, then cooled in the desiccator and weighed again. As
a result of this process, the amount of molecular water and organic matter was determined.
FlInaly, the mortar sample was left in the study at 1050 = 5 ° C for 30 minutes, then cooled in
the desiccator and weighed again and the CaCOj ratio was calculated.
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Giris

Giliniimiize ulasabilen kiiltiir varliklarinin korunarak gelecek nesillere ulagsmasi,
farkli disiplinlerden bilim insanlarinin ortak calismalari ile miimkiin olmaktadir. Bu
noktada alan ve laboratuvar caligmalari biiylik 6nem tagimaktadir. Anitsal yapilara ait
malzemelerde gerceklestirilen arkeometrik analizler, yapilarda kullanilan insa
malzemelerinin ve bu malzeme 06zelliklerinin kayit altina alinmasi ve sonraki nesillere
dogru bir sekilde aktarilmasina ve bilimsel olarak dogru degerlendirilebilmesine biiyiik
katki saglamaktadir. Analizler ile elde edilen veriler sayesinde yapilara ait 0zgiin
malzeme ile uyumlu, onarimlarda kullanilacak malzemelere yonelik tespitler
yapilabilmektedir. Bu acidan 6zgiin malzeme Ozelliklerinin tespitine yonelik olarak
yapilan arkeometrik analizlerin sonradan yapilacak miidahaleler icin Onem tasidig
diistintilmektedir. Konumlandig1 dogal yapis1 ve giiglii surlari ile bolgenin giiclii kentleri
arasinda ilk siralarda yer alan Sillyon’da yapilagmanin kronolojik olarak Helenistik
donemden baglayip Osmanli Dénemi’ne kadar araliksiz devam ettigi bilinmektedir. Bu
baglamda Sillyon’un antik yapilar1 kadar Islami Dénem yapilar1 da bdlge igin olduk¢a
onem tagimaktadir. Bu ¢alismada, Sillyon antik kentinin akropolisinde yer alan Mescit

binasina ait duvar ve kubbe harglarmin arkeometrik incelemeleri ele alinmaktadur'.
1.Sillyon Beylikler Dénemi Mescidinin Genel Ozellikleri

Mescit, Sillyon akropolisinin kuzey kesiminde, akropolis kuzey kapisinin yaklagik

olarak 50m dogusunda ve Kastron yapisinin ise kuzeyinde konumlanmaktadir.

Antik kentten devsirilen malzemelerin kullanildig1 kesme tas ve moloz tastan insa
edilmis mescit, giineyinde tek kubbeli kiibik bir harim ile kuzeyinde giiniimiizde biiyiik
oranda yikilarak izleriyle ulasan enine dikdortgen son cemaat yerinden olusan ve
minaresi olmayan kii¢iik bir cami olarak tanimlanir (Yetkin, 1978, s.199; Yasar ve

Sener, 2018, $5.284-286).

! Sillyon antik kentinde har¢ malzemeleri arkeometrik analizler ile incelenen bir diger yapi Roma
Hamamidir. Roma Hamami ve malzeme analizleri hakkinda daha genis bilgi i¢in, Eroglu vd. 2018, ss.
255-264; Taskiran, 2021, ss.313-348.
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Kare planli yapinin ibadet mekan: (harim) ile kuzey boliimiine eklenmis

dikdortgen bi¢imli bir son cemaat yeri ve avludan meydana gelmektedir. Yapiya giris,
kuzeyde avlu ve son cemaat boliimiinden saglanmaktadir (Gorsel 1, Gorsel 2). Avlunun
climle kapis1 kuzey duvar iizerinde ve 0,90m genislige sahip; ancak ibadet mekaninin
giris acikligiyla ayni aks tizerinde degildir. Avlunun kuzey cephesi 7,20m, bat1 duvari
ise 6,30m uzunlugundadir. Avlunun dogu duvari da 5,80m uzunlugundadir ve ibadet
mekaninin gliney duvari ile birlesmektedir. Son cemaat yerinden ibadet mekanina

(harim) giris dikdortgen bigimli bir kapidan saglanmaktadlr2 (Taskiran, 2019, s.208).
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Gorsel 1: Mescit Plan1 (Yetkin, 1978, Sekil 2)
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Gorsel 2: Mescit Genel Goriiniimii (Yasar ve Sener, 2018, Fig. 3)

? Kale mescidinin mevcut korunma durumu ile ilgili genis kapsamli bilgi i¢in (Yasar, A. ve Sener, Y.S.
2018, $s.283-296).
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2.Yap1 Malzemelerinde Yontem ve Analizler

2.1.0rnekleme ve Belgeleme

Sillyon Beylikler Donemi Mescit yapisinda gergeklestirilen arkeometrik
analizlerde, mescit yapisini temsilen farkli noktalardan alinan toplam 10 adet harg
6rnegi (Gorsel 3) incelenmistir’ . Mescide ait yapisal malzeme (harg) érnekleri gorsel
olarak degerlendirilip, belgelendikten sonra gruplandirilmistir. Calismalarda oldukca
zayif ve dagilmis haldeki har¢ ornekleri yerine, kiitle halinde, ortalama 5-15gr
agirhiginda ve ortalama 7cm® biyiikligiindeki drnekler analiz i¢in alinmustir. Yeterli
sayida alinan har¢ Ornekleri igin, arazi c¢alismasi ve sonrasinda Olgekli fotograflar
cekilerek bilgi fisleri hazirlanmistir. Fislerde her bir har¢ o6rnegi, gruplandirilarak
kodlanmistir. SM18-H1 6rnek kodlamasinda: S (Sillyon’u), M (Mescid’i), 18 (2018

caligsma sezonunu), H1 (Harg 1 no.lu) 6rnegi ifade etmektedir.
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Gorsel 3: Mescit Yaplsl, Har¢ Alim Noktalar1 (Bat , 1 ve 2 No.lu Harg Ornegi;
Dogu Cephe, 3 ve 4 No.lu Har¢ Ornegi; Kuzey Cephe, 5 ve 6 No.lu Har¢ Ornegi;
Gliney Cephe, 7 ve 8 No.lu Har¢ Ornegi; Kubbe, 9 ve 10 No.lu Har¢ Ornegi

? Harg analizleri Pamukkale Universitesi ileri Teknoloji Uygulama ve Arastirma Merkezi (ILTAM) ile
Ankara Universitesi Yer Bilimleri Uygulama ve Arastirma Merkezi (YEBIM) Laboratuvarlarinda
yapilmistir.
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Mescit yapisinin Gorsel 3’te gosterilen derz dolgu harglarindan 6rnekleme yapilmstir.

Ornekler Aciklamalar Malzeme Tiirii
SM18-H1 Bati Cephe Derz Dolgu Harct
SM18-H2 Bat1 Cephe Derz Dolgu Harci
SM18-H3 Dogu Cephe Derz Dolgu Harci
SM18-H4 Dogu Cephe Derz Dolgu Harct
SM18-H5 Kuzey Cephe Derz Dolgu Harci
SM18-H6 Kuzey Cephe Derz Dolgu Harct
SM18-H7 Giiney Cephe Derz Dolgu Harci
SM18-H8 Giiney Cephe Derz Dolgu Harct
SM18-H9 Kubbe Dolgu Harci
SM18-H10 Kubbe Dolgu Harci

Tablo 1: Mescit Har¢ Orneklemleri

Incelenen har¢ 6rneklerinin standartlara gore petrografik, XRF ve Gravimetrik 107
analizleri yapilmistir (Analizler i¢in Alkan vd. 2011, s. 62; Boynton, 1980, s. 578; Inal
vd. 2009, s. 46; Zhan, 2005, s. 207).

3.Bulgular ve Degerlendirmeler

Caligmada mescit yapisinda yapilan incelemelerde har¢ numunelerinin

gravimetrik analizi yapilmis olup elde edilen veriler tabloda sunulmustur (Tablo. 2).

Ornek No Nem (%) Organik Madde (%) CO;

S18.M.H1 1,69 2,189 28,258
S18.M.H2 1,783 2,378 27,651
S18.M.H3 1,894 2,791 24,825
S18.M.H4 1,390 3,277 22,939
S18.M.H5 1,298 3,996 38,261
S18.M.H6 2,093 3,988 21,136
S18.M.H7 1,998 4,195 22,177
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S18.M.H8 0,894 2,882 21,570
S18.M.H9 1,391 2,882 22,862
S18.M.H10 0,793 2,579 25,000

Tablo 2: Mescit Har¢ Orneklerinin Nem, Organik Madde ve CaCO3 Miktarlar

Gravimetrik analiz sonuglarina gore 10 adet harg 6rnegi birbirine yakin degerler
gostermektedir. Har¢ numunelerinin ortalama olarak nem miktarinin %0,793 ile %1,998
arasinda, organik madde miktarinin %1,094 ile %1,998 arasinda ve karbonat (COs)
miktarinin ise %21,136 ile %38,261 arasinda oldugu anlasilmistir. Petrografik

incelemeler sonucunda elde edilen verilere gore de kimyasal analizler yapilmistir.

Har¢ Orneklerinin mineralleri ve mikro diizeydeki yapisal o6zelliklerinin
petrografik incelemeleri (ince kesit) sonrasinda ortaya c¢ikarilmaktadir (Gorsel 4).
Ornekler, petrografik ince kesit mikroskop incelemelerine gore smiflandirilmstir.

Petrografik analiz sonucunda elde edilen verilere gére de kimyasal analizler yapilmistir.
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$18.M.H1 $18.M.H2 $18.M.H3 $18.M.H4 $18.M.H5

$18.M.H6 $18.M.H7 $18.M.H8 $18.M.H9 $18.M.H10

Gorsel 4: Harg Orneklerinin Ornek ve ince Kesit Optik Mikroskop Gérselleri
Petrografik incelemede, harcin baglayici ve agrega oranlar1 ile har¢ agrega
igerigi tespit edilmis, harg 6rnekleri ince kesit tizerinde gergeklestirilen optik mikroskop

analizlerine gore 3 gruba ayrilmistir (Tablo 3).
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Bu sonuglara gore har¢ oOrneklerinde tugla kirigina rastlanmamigtir. Harcin

baglayicis1 %100 kirec iceriklidir. Agrega ve baglayici oranlar1 birbirine yakindir. Bu
calisgmada 3 grup tespit edilmisse de mineral bilesim ve igeriklerinin birbirine yakin
olmasinin bu har¢larm ayni igerige sahip olmalarindan ve kii¢lik farkliliklarinin ise harg

malzemenin homojen bir yapiya sahip olmamasindan kaynaklandigi digiiniilmektedir.

Harg Ornek Gruplart MTB | MTA Matris Baglayici Igerigi Matris Agrega Igerigi (%100) Aciklamalar
(%100)
% %
Kireg Kil | Cm | Algt Kayag ve TK | Org
Mineraller*
%
H1, H2,H3,H10 25 75 100 100 (Q, C, P, R, | - - 3mm ve alti
Ks, Km Prx, Olv. dere kumu ve
S, G, D, kaya koseli agrega
parg.)
H4,H6,H7,H8,H9 25 75 100 100 (Q, C, P, R, | - - 3mm ve alt
Ks, Km Prx, Olv. dere kumu ve
S, G, D, kaya koseli agrega
parg.)
H5 50 50 100 100 (Q, C, PI, R, | - - 3mm ve alt1
Ks, Km Prx, Olv. dere kumu ve
S, G, D, kaya koseli  agrega,
parg.) agrega daha
¢ok  Kkiregtast
icermektedir.

Tablo 3: Har¢ 6rneklerinin petrografik 6zellikleri

Petrografik olarak igerikleri belirlenen 6rneklerde kimyasal igerik ve oranlarini
belirlemek ic¢in analiz yapilmistir. Har¢ orneklerin kimyasal icerigi, uygulanan X-Isin
Floresans Analizi (PED-XRF) ile belirlenmis benzer ya da farkli kimyasal icerikte
oluslarma gore koken benzerlikleri veya farkliliklar1 anlasilmaya c¢alisilmistir. Elde

edilen veriler tabloda sunulmustur (Tablo 4).

‘D: Diyabaz, C: Cort, Cm: Cimento, G: Gabro, Kk: Killi Kirectasi, Km: Mikritik Kiregtasi, Ks: Sparatik
Kiregtasi, Kmt: Kumtasi, Op: Opak Mineraller, Pl: Plajiyoklas, Prx: Piroksen, R: Radiolarya, S:
Serpantinit Olv: Olivin, Qs: Kuvarsit, TK: Tugla Kirig1 Pargalar1
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Ana Oksit | Birim S18- | S18- | SI8- | S18- | SI8- | S18- | SI18- | S18- | SI8- | SI18-M-
Element | Agwrhke | M-H1 | M-H2 | M-H3 | M-H4 | M-H5 | M-H6 | M-H7 | M-H8 | M-H9 H10
a
Na;0 % 0255 | 0307 | 0305 | 0341 | 0,171 | 0354 | 0455 | 0328 | 0,334 | 0271
MgO % 0,971 | 0973 | 1335 | 1,892 | 0,620 | 1,738 | 1,544 | 1,360 | 1,170 1,136
ALO; % 1260 | 1,542 | 1442 | 1,669 | 0,506 | 2,169 | 2,219 | 1,535 | 1,858 1,619
Si0, % 13,510 | 16,390 | 16,680 | 22,41 | 2,886 | 23,820 | 22,69 | 22,18 | 2429 | 17210
0 0 0 0
P;05 % 0,136 | 0,189 | 0267 | 0219 | 0210 | 0201 | 0,184 | 0,175 | 0,179 | 0218
S0, % 0,069 | 0,056 | 0070 | 0,067 | 0,104 | 0,064 | 0,059 | 0,058 | 0,077 | 0,040
K;O % 0,160 | 0,183 | 0,182 | 0,207 | 0,024 | 0250 | 0260 | 0,196 | 0241 0,179
Ca0 % 38,030 | 39230 | 37,760 | 34,83 | 5049 | 33,460 | 3449 | 33,56 | 3493 | 38,790
0 0 0 0 0
TiO, % 0,126 | 0,138 | 0,121 | 0,138 | 0,039 | 0202 | 0203 | 0,133 | 0,149 | 0,142
Cr,0; % 0,011 | 0012 | 0021 | 0,025 | 0,005 | 0018 | 0,019 | 0,020 | 0,014 | 0,013
MnO % 0,050 | 0,050 | 0049 | 0,052 | 0,038 | 0,089 | 0,070 | 0,048 | 0,046 | 0,047
Fe,0; % 1411 | 1,527 | 1,643 | 1,817 | 0464 | 2379 | 2,255 | 1,699 | 1,714 1,699
LOI % 44,01 | 39,40 | 40,12 | 3633 | 44,44 | 3525 | 3555 | 38,70 | 34,99 | 38,63
iz Birim | SI18-M- | S18- | S18- | SI8- | SI18- | S18- | SI8- | SI18- | S18- | SIS-
Elementle | Agirlikg H1 M- | M-H3 | M-H4 | M-H5 | M-H6 | M-H7 | M-H8 | M-H9 | M-H10
r a H2
cl ppm 158,5 | 117, | 203,70 | 115,10 | 45400 | 105,70 | 160,50 | 93,200 | 199,90 | 186,40
4 0 0 0 0 0 0
A% ppm 21,1 28 | 26,300 | 29,100 | 4,200 | 41,200 | 44,300 | 33,300 | 26,400 | 30,800
Co ppm 38,5 | 348 | 25400 | 36,300 | <3,0 | 21,400 | 22,900 | 31,100 | 23,000 | 17,700
Ni ppm 759 | 78,6 | 97,200 | 128,60 | 32,400 | 131,60 | 112,30 | 98,100 | 83,100 | 84,400
0 0 0
Cu ppm 174 | 21,8 | 25700 | 28,000 | 23,000 | 28,000 | 26,900 | 19,400 | 20,500 | 23,600
Zn ppm 20,5 | 269 | 30,900 | 26,700 | 16,300 | 31,300 | 32,500 | 23,900 | 25,800 | 27,100
Ga ppm 53 51 | 5700 | 5,100 | 5500 | 6500 | 6600 | 5900 | 5200 | 5800
Ge ppm <05 | <05| <05 | <05 | <05 | <05 | <05 | <05 | <05 | <05
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As ppm <0,5 <0,5 <0,5 0,500 <0,5 0,200 0,600 <0,5 0,500 <0,5
Se ppm 0,7 0,4 <0,5 <0,5 0,300 0,100 <0,5 0,500 0,100 <0,5
Br ppm 2,6 5,6 2,800 2,500 6,600 5,000 3,200 2,600 2,600 0,200
Rb ppm 10,3 11,3 | 11,700 | 11,700 | 5,100 | 14,400 | 13,700 | 12,500 | 13,900 | 13,000
Sr ppm 147,7 138, 154,30 145,60 207,90 157,30 125,10 142,00 159,10 141,00
1 0 0 0 0 0 0 0 0
Y ppm 5,7 74 | 7800 | 7200 | 4500 | 8900 | 9,200 | 7,500 | 8200 | 7,600
Z ppm 20,1 26,7 25,300 26,400 8,400 31,600 31,500 25,100 26,900 26,500
Nb ppm 34 3,6 | 4,000 | 3,400 | 2,100 | 4,600 | 3,900 | 4,000 | 4,000 | 3,600
Mo ppm 42 38 4,500 3,600 4,500 4,900 4,800 5,400 4,300 3,700
Ag ppm 85,9 75,9 | 88,000 | 85,300 | 75,200 | 91,400 | 62,400 | 94,400 | 79,500 | 62,500
Cd ppm 74,5 64,6 71,700 69,300 59,800 77,000 50,500 80,100 59,600 45,900
Sn ppm 88 80 90,000 87,100 63,900 96,700 59,200 102,40 68,400 53,900
0
Sb ppm 102,4 83,8 98,300 91,700 74,000 113,90 66,700 118,30 83,200 64,800
0 0
Te ppm 145,7 119, 146,50 132,10 113,70 169,20 96,000 182,40 111,50 85,800
4 0 0 0 0 0 0
| ppm 93,1 87,7 96,400 83,100 82,800 118,90 61,600 118,20 71,200 49,200
0 0
Cs ppm 262,9 200, 239,10 <4,0 <4,0 313,80 <4,0 302,70 175,90 <40
7 0 0 0 0
Ba ppm 439 307 365,00 330,00 327,00 490,00 245,00 474,00 248,00 169,00
0 0 0 0 0 0 0 0

Tablo 4: Orneklerinin PED-XRF Analizi Ana ve Iz Element Verileri

Buna gore, orneklerin PED-XRF analizi sonuglari, ince kesit optik mikroskop

incelemelerini destekler niteliktedir. Har¢ drneklerinde; CaO igerigi ortalama %37,557,

ALOs igerigi ortalama %1,581, Fe,Os igerigi ortalama %1,651, SiO, igerigi ortalama

%18,206 degerleri belirlenmistir.

Incelenen harg drnekleri, ana element igerikleri (>%1) agisindan (SiO, - CaO +

MgO - Al,O3 + Fe,03) degerlendirilmistir (Gorsel 5). Petrografik ve kimyasal analiz

sonuclar1 birbirine benzer iken kendi igerisinde farkliliklar olusturmaktadir. H5 harg
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ornegi, digerleriyle agrega icerigi agisindan benzerken baglayici/agrega orani ile

ayrilmaktadir.

Si02

H4,H6,H7,
H8,H9

K

All, H2, H3,
H10

Ca0+MgO Al203+Fe203 112

Gorsel 5: Orneklerin PED-XRF Analizi Verileri ile Ana Element Iceriklerine Gore
Siniflandirilmasi (Triangle Plotting)

Harg¢ ornekleri, kimyasal bilesim 6zellikleri ile elde edilen Cementation Index
(CI) verileri yardimi ile de degerlendirilmistir (Boynton, 1980). Cementation Index asite
yatirilan harcin, bazlarda ¢ozilinen boliime oranidir. Kireg tiirii olarak dogal ¢imento/

katsayisinda veriler sunmaktadir (Tablo 5).

Element CI Kire¢ Kireg Tiirii Cementation Index
Tiirii n
S18-M-H1 1,03 HK Hidrolik Kire¢-HK (Eminently Hydraulic Lime) 0,71- 1,10
S18-M-H2 1,21 DC Dogal Cimento-DC (Natural Cement) 1,11-1,70
S18-M-H3 1,26 DC Dogal Cimento-DC (Natural Cement) 1,11-1,70
S18-M-H4 1,77 DC/C Dogal Cimento/Cimento-DC/C (Natural 1,70<
Cement/Cement)
S18-M-H5 0,18 YK Yagl Kire¢-YK (Fat Lime) <0,30




Arteoloji

Dergisi All Yasar
S18-M-H6 1,99 DC/C Dogal Cimento/Cimento-DC/C (Natural 1,70<
Cement/Cement)
S18-M-H7 1,86 DC/C Dogal Cimento/Cimento-DC/C (Natural 1,70<
Cement/Cement)
S18-M-HS8 1,85 DC/C Dogal Cimento/Cimento-DC/C (Natural 1,70<
Cement/Cement)
S18-M-H9 1,96 DC/C Dogal Cimento/Cimento-DC/C (Natural 1,70<
Cement/Cement)
S18-M-H10 1,28 DC Dogal Cimento-DC (Natural Cement) 1,11-1,70

Tablo 5: Har¢ Orneklerde Cementation Index Degerleri

Buna gore H1 6rnegi Hidrolik kire¢, H2, H3, H10 Dogal Cimento, H4, H6, H7,
HS, H9 Dogal Cimento-DC olarak siniflandirilmaktadir.

Sonuc¢

Sillyon antik kentinin akropoliinde yer alan mescit yapisinda, arkeometrik
analizler kapsaminda, gergeklestirilen drneklemeyle duvarlardan ve kubbesinden 10
adet temsili har¢ malzeme alinarak Ornekler incelenmistir. Yapilan petrografik
incelemeler sonucunda; harglarin icermis olduklar1 agrega, bilesim ve oranlarina gore 3
gruba ayrilmistir. Bunlardan 3. grup (HS5) digerlerinden farkliyken, diger gruplar
(Grupl: H1-H2-H3-H10, Grup 2: H4-H6-H7-H8-H9) hem petrografik hem de kimyasal

olarak birbirine nispeten daha yakindir.

Grup 1 ve 2’nin agrega/baglayici oraninin ortalama 3/1 oraninda oldugu
belirlenmistir. Bu tespite gore, ileriki donemlerde yapi i¢in hazirlanacak onarim

harglarinda bu oranlar kullanilabilir.

Tim harglarda ana baglayicilarin (matriks) tamamen kiregten olustugu, harclar
icerisindeki agrega bilesimlerinin ise baslica ofiyolit istifine ait serpantinit, gabro,
bazalt, radyolarit ve kismen de olsa pelajik kirectast bilesiminden olustugu
belirlenmistir. Nitekim Sillyon antik kenti ¢evresinde bulunan akarsu kanallarinin
jeolojik olarak ofiyolitik kaya birimleri iizerinden akmakta oldugu; buna gore, Sillyon
antik kenti ingaatinda kullanilan kiregtasi, moloz ve devsirme elemanlarin birbirine
baglanmasinda kullanilan kiregli har¢ igerisinde yakin c¢evrede bulunan akarsu

yataklarindan elde edilen dere kumlarinin kullanildig1, bundan sonraki onarimlarda da
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harclarda agrega olarak bu yakin bolgedeki malzemenin temel kaynak olarak

kullanilabilecegi ortaya ¢ikmaktadir.
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