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Introduction

Ceramics are found as early as the 6th millennium BC
at Cayonii and Catalhgyiik in Turkey. From this period
on, they are found at most archaeological sites. Ceramics
include a variety of high-fired and low-fired clay objects,
such as vessels, architectural elements, and figurines.
They can be manufactured using hand-building, molding
and wheel-throwing techniques. They may be decorated
with unfired paint, slips (dilute solutions of colored clays
which fuse to the ceramic surface during firing) and glaz-
es (quartz-based mixtures which are applied to ceramics
in an aqueous state and then fired, producing a glassy
surface).

Deterioration & Preservation Conditions
Mechanical breakage and abrasion are the most common
types of damage likely to occur during burial and excava-
tion. Additionally, lower fired ceramics will soften and
disintegrate in cycling wet and dry conditions, and acidic
soils may dissolve components in that help hold the ce-
ramic together. Therefore, coarse, low-fired ware may be
held together only by moisture or the surrounding soil.
During burial, the binder in unfired painted decoration
can disintegrate, leaving only powdery pigment that may
be better adhered to the dirt than to the ceramic. Soil
components (such as iron, manganese or sulfides), organ-
ic and inorganic material in contact with the ceramic, as
well as components within the ceramic itself may cause
staining. Alkaline soils promote degradation of glazes.

Deterioration after excavation includes abrasion,
breakage, and flaking and crumbling due to both soluble
and insoluble salts. Soluble salts are compounds that
penetrate ceramics either during burial or as a result of
improper chemical cleaning after retrieval. When dry,
these salts crystallize, pushing apart the ceramic and
forming a soft, white haze on the surface. Insoluble salts
are deposited on surfaces and broken edges during burial.
Once dry, insoluble salts are harder than the ceramic
body itself. Mechanical attempts at removal may pull off
the ceramic surface and its decoration.

Excavation & Lifting

Ceramic recovery methods can affect their research poten-
tial. Watch for fragile paint or slip on surfaces, crumbling
fabrics, original waterproofing resins, traces of original
contents, ancient repairs such as lead plugs, plaster, bitu-
men in cracks, and holes where organic ties were used.
Fragile objects can be strengthened before lifting, either
by dripping a consolidant onto the surface, or by gently

Giris

Tiirkiye’de 1.0 6. bin kadar erken bir tarihe verilen pis-
mis toprak objeler Cayonii ve Catalhoytk’de ele gecmis-
lerdir. Bu dénemden itibaren de arkeolojik yerlesimlerin
hemen hepsinde giimigigina cikarilan buluntular arasinda
yiksek ve dugtk 1sida pigirilmig tiirlii seramik objeler;
vazolar, mimari elemanlar ve figiirinler yer almaktadur.
El yapimi olabildikleri gibi, kaliplanarak ve ¢comlekgi ¢ar-
kinda gekilerek de iiretilmektedirler. Firinlanmamig boya
ile bezenebildikleri gibi, astar boya (firinlanma esnasinda
seramik objenin yiizeyine kaynayan, renkli killerin sulan-
dirilmig ¢ozeltileri) ve sir (seramiklerin ytizeyine firinla-
ma Oncesinde sivi halde uygulanan ve camsi bir yiizey
olusturan kuvars bazli karigimlar) ile kaplananlar1 da

vardir.

Bozulma ve Korunma Kosullar:
Bu tiir objelerde en yaygin rastlanan tahribat, toprak
altinda iken ve kaz1 sirasinda olusan kirilmalar ve agin-
malardir. Buna ek olarak, daha dugiik 1s1 ile pisirilmig
seramik objeler birbirini izleyerek yinelenen 1slak ve kuru
ortam kosullarinda yumusayarak pargalanacak ve asitli
topraklar da seramigin yapisinda bulunan maddelerin
¢oziilmesine yol acacaktir. Bu nedenle, distik 1siyla pisi-
rilmig kaba hamurlu seramikleri bir arada tutan yalnizca
gémi ortamindaki nemlilik ve gevrelerini saran toprak-
tir. Gomi esnasinda, firmlanmamig boyali stislemeler
yokolabilir ve geriye sadece seramik tizerindeki kir taba-
kasina yapigan toz haldeki pigment kalir. Topragin bile-
senleri (demir, manganez veya stlfitler), seramikle temas
halindeki organik veya inorganik maddeler ve seramigin
i¢indeki maddeler objede leke olusumuna yol agabilir.
Kaz1 sonrasinda goriilen bozulmalar ise aginma ve
kirilmalar yanisira, suda ¢oziilen ve ¢oziilmeyen tuzlarin
etkisiyle ufalanma ve tabakalar halinde kabararak dokil-
me bi¢ciminde goriiliir. Suda ¢oziilen tuzlar seramige top-
rakaltinda iken niifuz edebilecegi gibi, seramigin temizli-
&i sirasinda hatali kullanilan maddelerin kalintilarindan
da olugabilir. Obje kurudugunda tuzlar kristallesir, sera-
migin icinde genigler ve yiizeyde yumusgak ve beyaz renkli
bir gélge olusumuna yol agar. Suda ¢6ziilmeyen tuzlar ise
gbmii stiresince objenin yiizeyi ve kirik kenarlar tizerinde
birikir. Suda ¢oziilmeyen tuzlar kurudugunda ise pismis
toprak objenin kendisinden daha sert olurlar. Bu taba-
kalarin mekanik yontemlerle temizlenmesi ise seramik
yiizeyinden parcalar kopmasina ve siislemelerin bozul-
masina yol acabilir.

Kaz1 ve Kaldirma Islemleri

Pigmis toprak objelere uygulanan kazi yontemleri “arag-
tirma potansiyeli”ni etkileyebilir. Yiizeydeki hassas boya
veya astar tabakalarina, suya dayanikli 6zgiin reginelere,
objenin icini dolduran toprakta bulunabilecek organik
kalintilara, antik dénemde yapilmig onarimlara (catlak-
lar1 dolduran, kursun, alg1 veya bitiimen dolgular, vb) ve
organik malzemeden yapilmig bagciklar icin acilan delik-
lere dikkat edilmelidir. Kirilgan objeler yerinden kaldi-
rilmadan 6nce saglamlastirilabilir, bu amacla saglamlas-
tiric1 madde obje yiizeyine damlatilabilecegi gibi, firga ile
de siirtilebilir. Kazis1 yeni yapilmis objeler ¢cogu zaman
nemli halde ele gectiklerinden in situ konservasyon ama-



Figure 3: Cover-

ing fragile vessel
with aluminum foil,
followed by plaster
imregnated bandages
prior to lifting. Troy,
Turkey. Credit:
Donna Strahan
Resim 3: Zay:if
durumdaki ¢6mlegin
aluminyum folyo ile
kaplanmas: ardindan,
kaldirma 6ncesinde
alciya daldirilmig
bandajlarla sarilmasi.
Truva, Tiirkiye.
Fotograf: Donna
Strahan

Figure 4: Fragment-
ed ceramic vessel
lifted with cloth and
plaster bandage.

Troy, Turkey. Credit:

Donna Strahan
Resim 4: Parclar
halindeki pigmis top-
rak ¢omlegin kumag
ve alcili bandajla
yerinden kaldirilma-
st. Truva, Turkiye.
Fotograf: Donna
Strahan

brushing it onto the object. Because excavated materials

are often damp, water-based consolidants such as Acrysol
WS-24, an acrylic colloidal dispersion, are often used for
in-situ consolidation. Ceramics that will undergo organic
residue or elemental analysis should not be consolidated
until after the sample is taken, as the consolidant may
contaminate the results. Complete vessels may contain
remnants of their former contents. If possible, lift com-
plete vessels with contents still in place.

Cleaning, Desalination & Reconstruction

On most sites, pottery is washed soon after excava-
tion. Fragile and low-fired ceramics, ceramics with un-
fired painted surfaces, and ceramics that will be submit-
ted for organic residue analysis are not washed. In the
past, insoluble salts were often removed by immersion
in acid solutions. This treatment can cause irreversible
damage because acid indiscriminately attacks both the
incrustations and the ceramic. Ceramics that have been
acid cleaned can often be identified by their damaged sur-
faces. Never add acid - even vinegar - to a bucket of pot-
tery during washing. An on-site conservator can demon-
strate the safest way to remove insoluble salts, which usu-
ally involves soaking the ceramic in water before applying
dilute acid to encrusted areas only. After acid treatment,
objects must be desalinated, or the acid residues can in-
duce severe damage. Ceramics that will undergo elemen-
tal analysis should not be acid cleaned.

It is best to consult a conservator if stains must be
removed from a ceramic. Since washing or soaking can
drive stains further into the ceramic fabric, they are of-
ten cleaned locally, or with poultices containing specific
solvents that will dissolve the stain and pull it out of the

ceramic.

cyla, kolloidal akrilik dispersiyon olan Akrisol WS-24
gibi su bazli bir saglamlagtiricinin kullanilmasi dogru
olacaktir. Organik kalint1 veya element analizi yapilacak
buluntularin konsolidasyonu ise “analiz i¢cin numune”
alindiktan sonra yapilmalidir, zira saglamlagtirict madde
analiz sonuclarini etkileyecektir. Biitiin halde ele gecen
kaplarin son kullanimlarindan kalma organik maddeler
igerebilecekleri unutulmamalidir. Bu nedenle eger miim-
kiin ise, tiim halde bulunan kaplar igleri bogsaltilmadan
kaldirilmalidirlar.

Temizlik, Tuzlardan Arindirma

ve Rekonstriiksiyon Islemleri

Pek ¢ok arkeolojik kazi alaninda pigmis toprak objeler
kazinin hemen sonrasinda yikanmaktadir. Oysa hassas
durumda olan ve dusgiik 1sida pigirilmig, firnlanmamig-
boyal1 ytizeylere sahip seramikler ve organik kalint1 ana-
lizi gerektiren pisimis toprak objeler yikanmamahdirlar.
Gecmiste, suda ¢oziilmeyen tuzlar genellikle asit ¢ozelti-
leri igine batirilarak temizlenmekteydi. Bu iglem sirasin-
da asit hem kabuk tabakasini ve hem de objenin kendi-
sini etkileyeceginden geriye dontisti bulunmayan bir tah-
ribata neden olabilmektedir. Asit yardimi ile temizlenen
pismistoprak objeler zarar gérmiis ytizeyleri ile digerle-
rinden hemen ayirtedilebilir. Bu nedenle, yikama iglemi
sirasinda yikamada kullanilan suya asla asit (hatta sirke
bile) eklenmemesi gerekir. Kazinin konservatérii “suda
¢oziilmeyen tuzlarin giderilebilmesi igin” en gitivenli yolu
gostermelidir, ki bu da seramigin yalnizca kabuk taba-
kasi ile kapli bolgelerine (lokal olarak) seyreltilmis asit
uygulanmadan 6nce objenin tiimiiniin suya daldirilmasi
seklinde olacaktir. Asitle yapilacak bu lokal temizlik igle-
minden sonra ise, objenin temiz su ile yikanmasi ve asit
kalintilarindan tamamen arindirilmas: gerekir. Element
analizi yapilacak pigsmis toprak objeler ise asitle temiz-
lenmemelidir.

Eger pismis toprak bir objeden “leke” cikartilacak
ise konservatoriin yardimini istemek en dogrusudur.
Yikama ve suya daldirma, yiizeyde bulunan lekelerin ob-
jenin iglerine dogru ilerlemesine yol agacagindan, lokal
olarak yapilacak temizlik veya lekenin 6zel ¢oziiciiler em-
dirilmis tamponlar yardimiyla ¢oziilerek, seramik yiize-
yinden uzaklagtirilmasi bi¢ciminde olmalidir.

Objenin tuzlarindan arindirilmas: suda eriyen tuzla-
rin giderilmesi icin uygulanan bir iglemdir. Ancak pigsmis
toprak objenin yapisina zarar verebilecegine dair veriler
de bulunmaktadir. Obje bu iglem ile suda coztilebilen bi-
lesiklerden arindirildigindan, organik kalintilar i¢in ana-
liz yapilacak buluntular igin uygun bir yontem degildir.
Arkeolojik kaz1 alanlarindan gelen ve (suda ¢oziilen) tuz
icerigi diisiik olan seramikler tizerinde bu iglemi kullan-
mak gerekli olmayabilir. Ancak eger buluntu kuruduktan
sonra ytizeyinde beyaz renkli bir golge (sislenme) olusu-
yorsa veya depodaki objelerde tuz aktivitesine iligkin de-
gisiklikler gozleniyorsa, tuzdan arindirma iglemine gerek
var demektir.

Tuzdan arindirma iglemi pigmis toprak buluntunun
bilinyesindeki tuzlar ¢6zmek amaci ile, diizenli olarak
degistirilen temiz su banyolarmma daldirilmasi yoluyla
yapilir. Tuz cikigi ise genellikle bir “kondiiktivite met-
re” kullanilarak izlenir. Bu ara¢ banyo suyunun elektrik



Desalination is a conservation treatment that re-
moves soluble salts. There is evidence that it may be de-
structive to ceramic fabrics. Since desalination removes
soluble organic components, it is not suitable for ceram-
ics that may undergo organic residue analysis. Ceramics
from archaeological sites with low levels of soluble salts
in the soil may not require desalination. If a white haze
develops on the ceramic surface as it dries, or if signs of
salt activity are observed on objects in storage, then de-
salination should be considered.

Desalination involves immersing the ceramic in
changes of clean water to dissolve the salts, which move
from the ceramic into the water by diffusion. Extraction
of salts is usually monitored using a conductivity meter,
which measures how well the water conducts an electri-
cal current, and, therefore, how much dissolved salt is
in the water. The more dissolved salts in the water, the
higher the conductivity. Sufficient extraction of salts is
indicated when successive conductivity measurements no
longer increase significantly.

If the decision is made to reconstruct ceramic ob-
jects, it is important that the adhesive be easily reversible
and not interfere with future conservation and analysis.
Other properties to consider are the long-term aging
characteristics and the adhesive’s ability to withstand
the complete range of temperature and relative humidity
changes within the storage repository. An adhesive must
not soften under high temperatures, which would allow
the ceramics to sag or collapse. After reconstruction, any
future breakage should occur along the adhesive lines and
not in new areas of the ceramic; in other words, the adhe-
sive should fail before the ceramic does.

Paraloid B-72 (approximately 45% w/v in acetone) is
a stable acrylic resin that is used to repair archaeological
ceramics. With proper use, and the sealing the broken
edges with a dilute solution of the resin (approximately
10%), large vessels can be reconstructed with Paraloid
B-72. For especially hot storage conditions or for espe-
cially large ceramics, a stronger adhesive may be used.
Since epoxies are too strong for archaeological ceramics,
Paraloid B-48 is sometimes used under these conditions.
In situations where acetone evaporates too quickly for
practical use, ethanol may be added to the acetone-based
adhesive mixture.

In the field, areas of loss in reconstructed ceram-
ics are usually filled only when necessary for structural
stability. Complete reconstruction and inpainting with
acrylic paints for purposes of display may be carried out
later in a museum laboratory.

Before filling a gap, the edges of the ceramic are
sealed with a dilute solution of a reversible adhesive such
as Paraloid B-72. This provides a barrier to prevent the
fill material from penetrating the ceramic. Fills are made
with easily removable materials that are softer than the
ceramic, such as plaster. Large, messy, over-filled repairs
cause damage and are difficult to remove. If fills are in-
painted, they should remain recognizable as repairs,
rather than disguised as part of the original ceramic.
Inpainting should not run over onto the original ceramic
body.

gecirgenlik degerini olger, boylece suda ¢oztilmis halde
bulunan tuz niceligini belirler. Sudaki tuz oram arttikca
ortamdaki elektrik gecirgenligi de dogru orantili olarak
artar. Tuz gikiginin istenilen diizeye ulastigi ise birbirini
izleyen gegirgenlik olctimlerinin degismeyip, yiikselme-
mesinden anlagilir.

Eger pismis toprak objelerin birlegtirilmesine karar
verilirse, secilecek yapistiricinin kolaylikla geriye dontisii
bulunan ve ilerideki konservasyon iglemlerini ve analizle-
ri etkilemeyecek 6zellikte olmasina 6zen gosterilmelidir.
Gozoniine alinmas: gerekli diger noktalar ise, yapistirici-
nin uzun vadede gosterdigi yaglanma karakteristikleri ve
obje depolandig siirece maruz kalacag: sicaklik ve bagil
nem degisikliklerine karg1 dayanikliligidir. Yapigtiricinin
yiiksek sicaklik degerlerinde yumusamamasi gerekir, zira
bu objeyi olusturan parcalarin acilmasina ve dagilmasina
yol agacaktir. Birlestirme iglemi tamamlandiktan sonra
ise, ortaya cikabilecek kirilmalar mutlaka eski kirik hat-
lar1 boyunca gerceklesmeli, obje tizerinde yeni kiriklar
olusmamalidir; diger bir deyisle, yapistirict objeden daha
az dayanikl olmalidir.

Paraloid B-72 (aseton icinde ve yaklagik %45 agir-
lik/hacim) dayanikli akrilik bir regine olup arkeolojik se-
ramiklerin onariminda kullanilmaktadir. Dogru uygula-
maya gore, kirik ytizeyler (yaklagik %10’1uk) regine ¢ozel-
tisi ile kaplandiktan sonra yapigtirilmalidir. Biytik obje-
ler tizerinde de Paraloid B-72 kullanilabilir. Ancak depo
ortaminin sicak oldugu durumlarda veya yapistirilacak
obje ¢ok buiytikse daha kuvvetli bir yapistirict segmek ge-
rekecektir. Epoksi recineler pigsmis toprak objeler icin ¢cok
kuvvetli olduklarindan en uygun yapistirict Paraloid-B
48N’dir. Asetonun buharlagma hizi uygulamayi olumsuz
etkiliyor ise, caligma siiresini uzatmak igin aseton ile ha-
zirlanmig yapistirici ¢ozeltisine etanol eklenebilir.

Kazi sirasinda yapilan onarim uygulamalarinda, bir-
lestirilen pigmis toprak objenin eksik alanlarimin doldu-
rulmas: ise sadece yapisal stabilite saglamak amaci tagi-
malidir. Tam bir onarim, eksik parcalarin tamamlanma-
s1 ve dolgularin akrilik boyalarla renklendirilmesi ise ser-
gileme amaciyla ve kaz1 sonrasinda miizede yapilmalidir.

Eksik alan doldurulmadan 6nce, tamamlanacak ala-
n1 gevreleyen parcalarin kirik kenarlar1 Paraoid B-72 ¢6-
zeltisi ile kaplanir. Boylece dolgu malzemesinin seramige
niifuz etmesi 6nlenmis olur. Tamamlamalar ise kolay-
likla gikartilabilir ve objenin kendisinden daha yumusak
olan malzeme ile (alg1 gibi) yapilmahdir. Biyiik, 6zen-
sizce yapilmig ve gereginden fazla doldurulmus tamam-
lamalar objeye zarar verebilir ve bunlar1 ¢ikarmak da
zordur. Eger dolgular boyanacaksa, bu boyama objenin
Ozgiin parcalarindan ayirtedilecek bicimde yapilmalidir.
Dolgular boyanirken boyanin 6zgiin yiizeye tasmamasina
da dikkat edilmelidir.

Depolama

Pismis toprak objeler depolanirken organik ve metal ob-
jeler icin gerekli goriilen gevre kosullarinin saglanmasina
genellikle gerek goriillmemekle birlikte, bagil nemin yiik-
selme egilimi gosterdigi alanlarda saklanmamalidirlar.
Cunkii bu durum suda ¢oziilen tuzlarin obje iginde yer
degistirmesine ve nem buharlagtiginda yeniden kristal-
lesmesine yol agacaktir. Eger kiiciik objelerin paketlen-



Storage

Although ceramic artifacts do not generally require
the environmental controls in storage that are recom-
mended for organic and metal artifacts, they should not
be stored in fluctuating humidity. Soluble salts will mi-
grate within the ceramic fabric and recrystallize as mois-
ture evaporates. If polyethylene plastic bags are used
for small objects, they should be perforated to allow air
transmission and avoid condensation. A primary concern
with stored ceramics is breakage. Objects with rounded
or uneven bottoms are stabilized with polyethylene foam
rings or wedges. Ceramic objects should not be stacked or
over-crowded in storage.
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mesinde polietilen plastik torbalar kullaniliyorsa, hava
gecirgenligini saglamak ve yogusmayi engellemek icin
tizerlerinde delikler agilmasi gerekir. Depolanan seramik
objelerde en 6nemli sorun ise kirilmalardir. Yuvarlak
veya sekilsiz dip profiline sahip objeler polietilen halka
veya takozlarla sabitlenmelidirler. Pigmis toprak objeler
depo alaninda hichir zaman tstiiste konmamali, birbiri-
ne yaslanmamali ve depoya gereginden fazla buluntu yer-
lestirilmemelidir. m
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Archaeological Sitaes in Turkey with Active Conserva

tion Programs
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Field Notes is a series of essays written by professional
conservators and archaeologists. They are intended for
archaeologists, conservators and students as resource
guides for the stabilization and preservation of excavated
materials and archaeological sites.

For additional copies of Field Notes, or more informa-
tion about the series, please contact: Japanese Institute
of Anatolian Archaeology, Cagirkan Kaman Kirgehir
40350 TURKEY, Tel: 90-386-717-6252, Fax: 90-
386-717-6168, e-mail: kaman@jiaa-kaman.org, www.

jiaa-kaman.org

Kaz1 Notlar1 profesyonel konservator ve arkeologlar tara-
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