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Figure 1: Cleaning and consolidation of mosaic floor in sifu. Sardis, Turkey. Credit: Kent Severson
Resim 1: Mozaik tabanin in situ temizligi ve saglamlagtirilmasi. Sardes, Ttirkiye. Fotograf: Kent Severson
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Introduction

Mosaics are composite matrices consisting of small pieces
of cut stone, pebbles, ceramic, or glass, embedded in a
base of mortar or adhesive; where the embedded mate-
rial is cut, the pieces are known as tesserae. Typical floor
mosaic construction consists of a firm foundation of soil,
subsoil or large stones, and several subsequent layers of
mortar. The mortar used in most mosaics is a mixture of
lime and aggregate (sand, pebbles and/or brick particles)
with increasingly fine aggregates used in layers nearer
the finished surface. The preparation of walls for mosaic
construction is similar to that for floor mosaics, with
generally thinner substrate layers and finer mortar ag-
gregate particles. Rarely, floor mosaics will be bedded in
mud mortar and wall mosaics constructed by embedding
the fesserae in a layer of bitumen or natural resin-based
adhesive.

Deterioration & Preservation Conditions

Damage to mosaics usually consists of breakage related to
the detachment of substrates from supporting structures
and the disassociation of tesserae from the mortar/tesserae
matrix. Mosaics are fundamentally decorations for floor
or wall surfaces and so their preservation is integrally
connected to the preservation of the primary structure
in which they are constructed. Any movement in these
structures will cause general cracking of bedding mortar
and loosening of tesserae. Groundwater can also soften
bedding mortars, leaving mosaics fragile and weak, and
penetration by root growth can cause serious disruption.
Mosaic matrices, and some materials used as fesserae (no-
tably ceramics), are susceptible to damage from soluble
salts present in groundwater. Similarly, water within the
mosaic matrix may alternatively freeze and thaw, result-
ing in disruption and loosening of tesserae.

Excavation

Mosaics are best protected during excavation through
control of movement on and around a deposit. Dislodged
tesserae and mortar at broken edges create spaces for sub-
sequent loosening of tesserae. The weight and movement
of excavators will loosen fesserae and crush mortar beds
where there are subsurface voids. All excavation traffic
should be rerouted around a newly discovered mosaic and
foot traffic limited to essential personnel.

When a mosaic is found, discontinue the use of heavy
tools (picks or shovels). Damage during excavation can be
mitigated by working backwards from existing balks, pro-
vided sufficient depth of balk is retained and the soil is
compact and stable; otherwise, excavation must proceed
either on a platform suspended above the mosaic, on well
preserved floors, or on platforms resting on soft padding.
The heavy weight and vertical orientation of wall mosaics
make them especially vulnerable to detachment and col-
lapse during excavation, since fill soil may be their only
support.

Partially excavated mosaics require protection from
rapid drying which may result in formation of salt ef-
florescence. Protection may consist of shading with a
temporary structure, a cover of plastic sheeting, and/or
moisture-permeable synthetic mesh.

Initial cleaning can be accomplished with brushes or

Giris

Mozaik, tesserae adi verilen kiigiik kesilmis taglar, cakil-
taglari, pismis toprak veya cam pargalarinin harg veya
yapistirict yardimiyla bir araya getirilmesinden olusan
kompozit yiizeylere verilen isimdir. Tipik bir taban mo-
zaigi konstriiksiyonunda ise su siralama izlenir (asagidan
yukariya dogru): sikigtirllmis toprak, biiyiik tag parcalar
ve birbirini izleyen har¢ tabakalari. Mozaiklerin ¢ogun-
lugunda kullanilan harg ise kireg ile agrega adi verilen
tanecikli katki maddelerinin (kum, cakiltaglar1 ve/veya
tugla kiriklar1) karigimi olup, bu harclarin igerdigi ta-
necik biyikliga yiizeye yaklagildikca incelmektedir.
Mozaikle kaplanacak duvarlarin hazirlanmasi da taban
mozaiklerinde oldugundan ¢ok farkli degilse de genellikle
daha ince harg tabakalar1 ve agrega kullamilir. Ender de
olsa taban mozaikleri camur harcla uygulanmakta, duvar
mozaiklerinde ise tesserae bitiimen veya dogal recine baz-
11 yapigtiricr tabakasi igine yerlestirilebilmektedir.

Bozulma ve Korunma Kogullar:

Mozaik yiizeylerde en sik karsilagilan tahribat mozaik
ylizeyin alt katmanlarinin tagiyici tabakalardan ayrilmasi
ve tesserae’nin harg tabakas: - tesserae katmanindan kop-
masidir. Mozaik esasen duvar veya taban yiizeyleri igin
tasarlanmig bir stisleme sanati oldugundan, korunmasi
da tizerine yapildiklar1 yapinin korunmasi ile dogrudan
iligkilidir. Bu nedenle yapidaki herhangi bir hareket mo-
zaigi olusturan pargaciklari birarada tutan harg yataginin

catlamasina ve tesserae’nin da dagilmasina yol agacaktur.

Kazi Tslemleri

Mozaikleri kaz1 sirasinda korumanin en iyi yolu buluntu-
nun {lzerinde ve gevresindeki hareketliligi kontrol altina
almaktir. Yerinden oynamusg tesserae ve kirik kenarlarda-
ki harc daha fazla sayida tesserae’nin dagilmasina ve kay-
bina yol acacaktir. Kazida caliganlarin agirliklar1 ve do-
lagimi tesserae’nin yerinden ¢ikmasina ve yiizey altinda
bogluklar bulunan har¢ yataginin da parcalanmasina yol
acacaktir. Bu nedenle kaz: trafigi, heniiz ortaya ¢ikartil-
mis mozaigin etrafindan dolagacak bigimde diizenlenmeli
ve yaya trafigi de gorevli ekip elemanlari ile sinirlandiril-
malidir.

Bir mozaik taban ortaya g¢ikartildiginda biyiik ve
agir kazi araclan ile caligilmaya son verilmelidir (kazma
ve kirek gibi). Kaz1 esnasinda meydana gelebilecek tah-
ribatin 6niine gegmek amaciyla agma kesitlerinden geriye
dogru ilerlenmeli, yeterli derinlikte kesit olusturularak
topragin siki ve duragan olmas: saglanmalidir; aksi tak-
dirde, iyi korunmus mozaik tabanlara ulagmak i¢in kazi
alan1 tizerinde asili bigimde duran veya yumusak des-
tekler tizerine yerlegtirilen platformlar kullanilmalidir.
Duvar mozaiklerinin agirligi ve dikey konumu ise bu bu-
luntu grubunu kaz sirasinda duvar yiizeyinden ayrilarak
dagilmaya yatkin hale getirmektedir, zira dolgu toprag:
bu mozaikler icin yegine destek olabilir.

Kazis1 kismen tamamlanmig olan mozaiklerde tuz
ciceklenmesine yol agabilecek ani kurumalara karsi 6n-
lem alinmasi gerekir. Bu koruma, plastik bir 6rtii ve/veya
nem gegisini saglayacak sentetik elyaf malzeme ile olugtu-
rulacak gegici bir golgelik yardimiyla yapilabilir.

Mozaik ylzeyinin ilk temizligi firgalar ve cok sert



soft wooden picks; do not scrape with metal tools (trowels
and knives). Remove small roots by cutting at the surface,
not by pulling. While careful workmen may undertake
initial cleaning, secondary cleaning should be done by
trained personnel and may involve poultices containing
aqueous chemical solutions or mechanical cleaning with
low-power magnification and stainless steel scalpels. In
many cases, the appearance of a mosaic will be tempo-
rarily enhanced by wetting; however, pouring water on
mosaics softens the bedding mortar and can cause erosion
of supporting material. Limit wetting to the minimum
number of events necessary for study and/or photogra-
phy. When it is necessary to moisten mosaics, use a spray
mist or damp sponge.

In Situ Preservation

In situ preservation of mosaics will likely include the ap-
plication of mortar edgings. Consolidation and edging
mortars are selected for thermodynamic and water trans-
mission properties that closely resemble the original ma-
terial. Slaked lime putty and hydraulic lime are the basic
materials for most edging mortars and grouts. Modern
Portland cement-based mortars have dramatically dif-
ferent properties from ancient mortars and plasters, and
therefore should not be used for edging in situ mosaics.
Consolidants consisting of thin mortar solutions (grouts)
or synthetic resins can be injected to strengthen the mo-
saic matrix. The treatment of wall mosaics also includes
facing and the insertion of metal (stainless steel or copper
alloy) attachments to the substrate.

In situ preservation of mosaics usually requires con-
struction of some form of protective shelter over the ex-
cavation, often prior to conservation treatment. Shelters
must be designed to protect the mosaic from weather,
vandalism and theft, and yet provide for access by visi-
tors. A wide variety of shelters have been constructed for
protection and display of mosaics in Turkey. The best
examples are collaborative efforts between the architect,
project director and conservator.

Lifting

Lifting mosaics from an excavation should only be con-
sidered when all possibilities for in sifu preservation are
exhausted or when excavation beneath the mosaic is ab-
solutely required for research purposes. Prior to removal,
a comprehensive plan for the subsequent conservation
treatment (including backing and preparation of exhibi-
tion and/or storage space) should be developed and suf-
ficient funds secured to complete the project. These plans
will require coordination between the project director and
local museum officials or regional Ministry of Culture
representatives.

Lifting mosaics usually requires application of a
strong, reversible facing. The mosaic is then cut from the
bedding mortar and lifted or slid onto a temporary rigid
support or possibly rolled, like a carpet. Once lifted, mo-
saics are extremely vulnerable. Until new backing can be
applied that will substitute for the original substrate, mo-
saics will require secure, fireproof, dry depot space. The
choice of a backing material will depend on the ultimate
destination and use of the artifact and may include “hon-
eycomb” aluminum panels, new lime mortars, synthetic
resins or a combination of the above.

olmayan ahgap aletler ile yapilabilir; metal el aletleriyle
kazimak (kiirek ve keskiler) ¢ok sakincalidir. Kiigtik bitki
koklerini yiizey hizasinda keserek temizlemeli, asla ge-
kerek koparmaya caligmamalidir. Deneyimli ve dikkatli
kaz1 isgileri bu 6n temizligi yapabilirler, ancak esas te-
mizlik uygulamalar1 yalnizca egitimli kisiler tarafindan
yurttilmeli; sivi kimyasal ¢ozeltiler emdirilmis tampon-
lar veya paslanmaz celik el aletleri yardimi ile mekanik
temizlik yontemlerine bagvurulmalidir. Pek ¢ok durum-
da mozaik 1slatildiginda goriintiisii gegici olarak iyilesip,
desen ve renkler netlik kazanacaktir; ancak mozaik tize-
rine su dokmek har¢ yatagimin zayiflamasina yol acacak
ve destekleyici tabanin erozyona ugramasina neden ola-
caktir. Ozellikle ¢izim ve fotograf cekimi sirasinda gerekli
olabilecek “islatma iglemi”’ni en aza indirmek, ve bunu
mozaik yiizeyini su puskiirterek veya hafif islatilmig bir
stinger yardimiyla nemlendirerek yapmak en dogru yak-

lagimdir.

In Situ Koruma

Mozaiklerin in situ olarak korunabilmesi i¢in agik ve kis-
men tahrib olmus kenarlarin har¢ yardimi ile saglamlag-
tirllmas1 gerekecektir. Konsolidasyon ve bordiir harclar:
secilirken termodinamik 6zelligi ve su gegirgenligine gore
6zgln (antik) harg igerigine en yakin nitelikteki malzeme
kullanilmalidir. Sonmiis kireg ve kire¢ kaymagi, bordiir
ve dolgu harci karigimlarinda kullanilan en temel mad-
delerdir. Portland ¢imentosu iceren harclar ise antik
donemde hazirlanan harg ve siva karigimlarindan biytik
farklilik gosterdiklerinden in situ mozaik konservasyo-
nunda saglamlagtirma amaciyla asla kullanilmamalidir-
lar. Enjeksiyon yontemi ile uygulanan ince tanecikli ve
akigkan harg soliisyonlar1 veya sentetik recinelerden olu-
san saglamlagtiricilar yardimiyla mozaigin yapisal olarak
giiclenmesi saglanabilir. Duvar mozaiklerinin konser-
vasyonu ise ylizeyin kaplanmasi ve tasiyici tabakalarin
madeni ¢ubuklarla (paslanmaz celik veya bakir alagimi)
kuvvetlendirilmesi iglemlerini de igerir.

Mozaiklerde in situ korumayi gerceklestirebilmek
i¢in kazi alanimin Gstiiniin konservasyon islemlerine ge-
¢ilmeden koruyucu bir ¢ati ile ortiilmesi gerekir. Sz ko-
nusu konstritksiyon, mozaik yiizeyi olumsuz hava kogul-
larindan, vandalizm ve hirsizliktan korurken ziyaretgile-
re engel olmamalidir. Tirkiye’de de mozaik yiizeylerin
korunmasi ve sergilenmesi amaciyla pek ¢ok barinak ve
¢at1 inga edilmistir. En basarili 6rnekler ise mimar, proje
bagkani ve konservatoriin igbirliginin trtnleridir.

Mozaigin Kaldirilmasi

Kaz1 alanindan mozaigin kaldirilmasi, in situ koruma se-
¢eneklerinin hitkiimstiz ve etkisiz kaldig kosullarda veya
mozaigin bulundugu alanda kazi calismalarinin siirdii-
rillmesi gerektiginde (taban mozaiginin altindaki kalinti-
lar giin 15181na ¢ikarilmak istendiginde) bagvurulabilecek
bir yontemdir. Kaldirma iglemi 6ncesinde bu uygulamay1
izleyecek tiim agsamalarin hazirliklar bitirilmeli (kaldiri-
lan mozaikler igin tasiyici (destekleyici) yiizeyin olustu-
rulmasi, sergileme ve/veya depolama iglemlerinin yapila-
cag1 yerin diizenlenmesi de dahil olmak tizere) ve proje-
nin tamamlanmasi igin yeterli biitce saglanmahidir. Stz
konusu planlama, proje yoneticisi, yerel miize yetkilileri



Figure 2: Lifting mo-
saic by rolling onto

a hollow drum after
covering the surface
with protective facing
material. Sardis,
Turkey. Credit: Kent
Severson

Resim 2: Yiizeyi
koruyucu destek
malzemesi ile kapla-
nan mozaigin ici bosg
tambura sarilarak
kaldirilmasi. Sardes,
Turkiye. Fotograf:
Kent Severson

Figure 3: Removing
adhesive from facing
material after lifting
mosaic fragment.
Sardis, Turkey.
Credit: Kent Severson
Resim 3: Mozaik
pargast kaldirildik-
tan sonra, yiizeyl
kaplayan malzemeyi
yerinde tutan yapigti-
ricinin temizlenmesi.
Sardes, Ttrkiye.
Fotograf: Kent
Severson

Figure 4: In situ
preservation of
mosaic floor, with
protective viewing
platform. Sagalassos,
Turkey. Credit: Kent
Severson

Resim 4: Koruyucu
sergileme platformu
ile mozaik tabanin
oldugu gibi (in situ)
korunmasi.
Sagalassos, Ttirkiye.
Fotograf: Kent
Severson

veya Kiiltiir Bakanlig1 temsilcileri arasinda bir igbirligini
gerekli kilar.

Mozaiklerin kaldirilarak taginmasi igin saglam ve
geriye dontisii olan bir yiizey destegi (yiizey kaplayici
destek malzemesi) kullanilmalidir. Bu destek uygulan-
diktan sonra mozaik yatak harci tabakasindan ayrilacak
ve taglyicl tambur iizerine sarilarak, veya gecici sert bir
panel tizerine kaydirilarak kazi alanindan alinacaktir.
Kaldirma iglemi tamamlandiktan sonra mozaigin son de-
rece kirilgan ve tahribata acik oldugu unutulmamalidir.
Yeni destek tabakas: hazirlanincaya dek, orijinal yiizeyin-
deki destek tabakasi tagiyici gorevi tstlenecektir; bu sii-
regte mozaiklerin giivenli, yangin riskine kargi korunakli
ve kuru bir depoda saklanmasi 6nemlidir. Mozaigin ayrl-
dig1 harg tabakalarinin yerini alacak yeni tagiyici (destek-
leyici) malzeme ise buluntunun sergilenme bicimine gore
secilecektir; “Petek” dokulu aluminyum paneller, kiregli
harg¢ karigimi, sentetik regineler veya bunlarin kombinas-
yonlar1 kullanilabilir.

Mozaigin Uzerinin Yeniden

Toprakla Ortiilmesi

Kazis1 yapilan mozaigin korunmasi-onarimi igin yeterli
biit¢e ayrilamadig ve gtivenlikle ilgili 6nlemlerin alinma-
s1 sorun oldugunda tizerinin kisa veya uzun siireli ola-
rak yeniden toprakla ortiillmesi de bir énleyici koruma
yontemi olarak kargimiza gikar. Bu amagla yapilan uygu-




Reburial

Increasingly, reburial is considered a good option for both
short and long-term preservation of excavated mosaics,
particularly where resources are limited and there are se-
curity issues. Reburial usually includes installation of a
stable, moisture-permeable material such as plastic mesh
or geotextile (a synthetic resin mesh designed for subsoil
applications). Subsequent protective layers may include a
layer of sand, expanded clay or vermiculite, followed by
a layer of soil. m
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lamada, dayanikli ve nem gecirgenligi olan plastik elyaf
veya jeotekstil gibi (toprakaltinda kullanilan ve sentetik
recineden yapilmig elyaf) ortiicii malzemelere gereksinim
duyulur. Koruyucu dolgu ise mozaik yiizeyinden yukari-
ya dogru sirasiyla, kum (dere kumu), kil veya vermikiilit,
toprak katmanlarindan olugmalidir. m
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Archaeological Sitaes in Turkey with Active Conserva
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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 Notlar profesyonel konservator ve arkeologlar tara-
findan yazilmis olan bir makaleler dizisidir. Arkeologlar,
konservatorler ve 6grenciler i¢in kazi buluntular ve ar-
keolojik 6ren yerlerinin stabilizasyonu ve korunmas: ile
ilgili kaynak rehberler olarak hazirlanmigtir.

Kazi Notlar’'nin kopyalarindan edinmek veya bu dizi
hakkinda daha fazla bilgi almak i¢in litfen bagvurunuz:
Japon Anadolu Arkeolojisi Enstitiisti, Cagirkan Kaman
Kirsehir 40350 TURKIYE, Tel: 90-386-717-6252,
Fax: 90-386-717-6168,
org, www.jiaa-kaman.org

e-mail: kaman@jiaa-kaman.



