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Figure 1: Copper alloy corrosion preserved this leather-wrapped jug. Eastern Anatolia, purchased
by the Museum of Anatolian Civilizations in 1997. Credit: Latif Ozen

Resim 1: Toprak alt1 kogullarda, bu bakir alagimi testinin korozyonu bir biyosid gibi kendisini
saran deriyi bozulmaktan korumustur. Dogu Anadolu, Anadolu Medeniyetler Miizesi tarafindan

1997 yilinda satin alinmistir. Fotograf: Latif Ozen
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Leather: Introduction

Since Paleolithic times, animal skins were used to fash-
ion utilitarian and decorative objects in Anatolia. Leather
is found at archaeological sites in Turkey in the form of
shoes, garments, bags, and decorative and structural
components of chariots, furniture and other large arti-
facts. Parchment, an early writing material, was obtained
by processing the skins of sheep, calves and goats. Its
name was derived from the city of Pergamon in Eastern
Anatolia, where it was first produced.

Description

Obtained from the main layer (corium) of animal skin,
leather is a collagenous material consisting of a randomly
compacted layer of protein fibers. Skin was prepared for
use in ways that made the leather supple, including dress-
ing it with ash, salt or alum, smoking, vegetable tanning
and oiling. Hair and fat were usually removed during

processing to prevent decomposition.

Deterioration & Preservation Conditions

Leather is exposed to different deterioration processes
under different burial conditions. In tombs, leather may
be found in a well-preserved state without noticeable al-
teration of its organic properties. In dry soils, leather be-
comes hard and brittle because of the loss of water, and
mineralization often occurs if soluble or insoluble salts
are present. In arid climates, leather can be well pre-
served by desiccation but it is not stable because of the
loss of chemical water. In this case it must be lifted and
handled extremely carefully.

Even permanently wet conditions will allow the
survival of the collagen fibers. However, bacterial activ-
ity will proceed, leading to the loss of the soluble frac-
tions of organic materials and protective products such as
vegetable tannins. If the tannins are washed out or lost
by bacterial activity, collagen breaks down into smaller
units by the process of hydrolysis. This causes weakening
of the leather and creates organic debris. Archaeological
leather found in close proximity to copper objects is often
well preserved. The toxicity of the copper salts originat-
ing from the metal’s corrosion products will protect the
leather from bacterial attack.

Cleaning & Stabilization
The choice of cleaning method depends on whether the
leather is dry, wet or mineralized. Surface dirt can be re-
moved from dry and mineralized leather with soft brushes
and wooden tools. Wet leather must be supported during
cleaning on a rigid support such as a stiff sheet of plastic
or a mesh tray; a gentle stream of running water may be
helpful in dislodging surface dirt. Attempts to unfold or
reshape wet leather can be dangerous and will require the
skills of a trained conservator. It is often better to leave
stains in the leather (e.g., those resulting from proximity
to metal objects during burial) rather than to attempt to
remove them, possibly causing further damage and de-
stroying valuable archaeological information.

Excavated leather should be kept in the condition in

Deri: Girig
Correction in the original text: Its name was derived from
the city of Pergamon in Eastern Anatolia, where it was
first produced. ( should be western Anatolia!!!)
Anadolu’da tretilen siis objeleri ve arag gereglerin
yapiminda Paleolitik donemden bu yana hayvan derisi
kullanilmigtir. Thirkiye’deki arkeolojik kazilarda deriden
yapilmis ayakkabi, canta ve giysiler yanisira, at arabala-
rinin, mobilyalarin ve diger blytik esyanin yapisal 6ge-
leri olarak kullanilmig deri buluntular vardir. Parsomen
, erken bir yazi malzemesi olarak, koyun, buzag: ve keci
derisinden elde edilmekte olup, ismini ilk kez tretildigi
Bati Anadolu kenti Pergamon’dan almaktadir.

Tanvm

Hayvan postunun “korium” tabakasindan elde edi-
len deri, porteinli lif tabakalarindan olugan kollajenli bir
malzemedir. Derinin iglenmesi ve kullanima hazirlanma-
st sirasinda uygulanan kiil, tuz veya sap gibi maddeler
ile tiitsiileme, bitkisel tabaklama ve yaglama iglemleri yu-
musak ve esnek olmasin saglar. Kil ve yag tabakalar ise
bozulmay1 engellemek i¢in derinin islenme agamasinda

kaldirilirlar.

Bozulma ve Korunma Kosullart

Deri farkli gomii ortamlarinda degisik bozulma saf-
halar gosterir. Mezarlarda organik 6zelliklerinde 6nemli
bir degigim olugsmaksizin ve iyi derecede korunmus ola-
rak ele gecebilir. Kuru topraklarda ise deri su yoklugun-
dan dolay1 sertlesir ve kirilganlagir; 6te yandan eger or-
tamda suda ¢oziilen veya ¢oziilmeyen tuzlar bulunmakta
ise mineralizasyon ile de kargilagilir. Col ikliminde ise
deri agir1 kuruma nedeniyle ¢ok iyi korunabilmekte, an-
cak kimyasal suyu (hiicrelerdeki su) yitirdigi icin stabil
olamamaktadir. Bu nedenle kazi sirasinda buluntu ye-
rinden 6zenle kaldirilmali ve daha sonraki siiregte de aynm
6zenle muamele gormelidir.

Stirekli 1slak ortamda bulunmasi bile kollajen lifleri-
nin korunmasina yardim etmektedir. Buna karsilik, bak-
teri tiremesi organik maddelerin suda kiigtik pargalara ay-
rilarak kaybolmasina ve bitkisel tabaklamada kullanilan
koruyucu maddelerin de ¢oziilmesine yol agabilir. Eger
tabaklama maddeleri su ile akip gider veya bakteriyal et-
kinlikler nedeniyle yitirilirse, kollajen de hidroliz yoluy-
la daha kiiciik tinitelere pargalanir. Buna kargin, bakir
objelere yakin bir mesafede ele gecen deriler ¢ogunlukla
iyi korunmuglardir. Zira, metal korozyonundan kaynak-
lanan bakir tuzlarimin toksik 6zelligi deriyi bakteri saldi-
risindan koruyabilmektedir.

Temizlik ve Stabilizasyon

Temzilik yonteminin segimi derinin 1slak, kuru veya
mineralize olup olmadigina gore degisir. Kuru ve minera-
lize olmus deri tizerindeki ytizeysel kir tabakalar1 yumu-
sak fircalar ve ahsap araglar kullanilarak temizlenebilir.
Islak deri temizlik sirasinda sert plastik bir altlik veya
tepsi kullanilarak desteklenmelidir; ytizey kirinin temiz-
liginde hafif akan bir su kaynag etkili olabilir. Islak de-

rinin katlarinin agilmasi ve yeniden bigim verilmesi ise



which it was found; that is, dry leather should be kept in
a dry state and wet leather should not be allowed to dry
out. Wet leather artifacts can be frozen and transported
to the laboratory in an insulated cooler with ice or ice
packs. Further stabilization should be carried out by a
qualified conservator.

Texiles: Introduction

Some of the earliest textiles in the world have been
found in Turkey. Fragments of carbonised linen from
the Neolithic site of Catal Hoyiik date to the 6" millen-
nium BC. Archaeological evidence from the necropolis at
Gordion in central Anatolia indicate that Phrygian roy-

alty wore wool and linen garments.

Description

Linen is derived from the domesticated flax plant, and
consists primarily of cellulose. When examined under a
high power microscope, individual fibres resemble bam-
boo, with characteristic nodes along their length. Wool,
gathered from sheep and other animals, consists of the
protein, keratin. Silk, another protein fibre, is produced
as continuous filaments by wild and cultivated varieties
of silkworms. Under magnification, wool and other hair
fibres are covered with scales. Silk fibres can be glossy and
smooth. Fibres that have survived burial may be difficult
to identify, however, as these diagnostic features may be
lacking.

Deterioration & Preservation Conditions
Archaeological textiles of cellulosic and proteinaceous ori-
gin may survive well in desiccated burial environments.
Preservation is less likely in soils where moisture perco-
lates readily, such as those containing a high percentage
of sand or gravel. Deterioration may progress from initial
powdering of the surface to loss of fibre strength to com-
plete disintegration.

Textiles may be stained green during burial as
a result of their proximity to copper objects or stained
brown due to the presence of iron and tannins in the soil.
Leaching of original dyes often occurs, especially in wet
conditions. Even when deterioration is complete, evi-
dence for the existence of textiles may be deduced from
soil stains, weave impressions on other materials or from
the presence of pseudomorphs — fibres and textile frag-
ments that have become completely mineralised due to
contact with buried metal artifacts.

Cleaning & Stabilization

As with leather, the cleaning of archaeological textiles
can result in a loss of information. Therefore it is im-
portant, when making decisions on treatment, to balance
the needs of conservation versus archaeology. Minimally
damaging cleaning methods are described below.

Loosely adhering soil may be removed from a textile
in good condition by dry brushing or by the use of rub-
ber blower. Mechanical removal of surface debris and fine
roots may be carried out under a microscope with the
aid of tweezers. Dirt may be removed from a wet textile
by laying the textile on filter paper and applying a small

riskli bir iglem olup, bu konuda egitimli ve deneyimli bir
konservator tarafindan yapilmalidir. Derideki pas lekele-
rini oldugu gibi birakmak (6zellikle gomii ortaminda deri
ile birlikte bulunan metal objelerden kaynaklanan leke-
ler), bunlar1 temizlemekten daha dogru bir yaklagimdir;
zira bu tiir lekelerin giderilmesi daha ¢ok tahribata neden
olabilecegi gibi, arkeolojik veri kaybina da yol acabilir.
Kazida bulunan deri objeler konservasyonlarina
baglanana dek bulunduklar1 ortamin kogullarinda sak-
lanmalidirlar; yani kuru deri bu haliyle korunmal, 1slak
derinin ise kurumasi 6nlenmelidir. Islak deri objeler kazi
laboratuvarima portatif sogutucu iginde taginmalidir. Bu
asamadan sonraki stabilizasyon iglemleri ise ancak bu

konuda deneyimli bir konservator tarafindan yapilabilir.

Tekstil: Girig

Diinyadaki en erken tekstil érneklerinden bazilar1 da
Tirkiye’de bulunmugtur. Bir Neolitik yerlesim olan
Catalhoytik’de ele gecen karbonize olmus keten kalin-
tilar1 1.0 6. bin’e tarihlenmektedir. Orta Anadolu’daki
Gordion antik kentinin nekropolisinde de Frigya kraliyet
ailesinin yiin ve keten giysiler kullandigina iligkin arkeo-
lojik veriler ele ge¢mistir.

Tanim

Keten 1slah edilmis olan keten bitkisinden elde edilir ve
temel maddesi selillozdur. Biiytiltme giicii yiiksek bir
mikroskop altinda incelendiginde, liflerinin bambu’nun-
kilere benzedigi ve uzunlamasina siralanan digimler
(yumrular) icerdigi gortlir. Yin ise koyun ve diger hay-

vanlardan elde edilir; protein ve keratin icerir. Ipek ise

bir bagka proteinli lif olup, dogada bulunan veya kiiltiir

Figure 2: Textile
pseudomorph on an
iron pin with copper
alloy head. Agora,
Athens. Credit: Julie
Unruh

Resim 2: Bag kismu
bakir alasimindan
yapilmis ve tizerinde
tekstil pseudormorfu
bulunan demir igne.
Agora, Atina.
Fotograf: Julie Unruh

Figure 3: Textile
pseudomorph on

an iron pin. Agora,
Athens. Credit: Julie
Unruh

Resim 3: Demir

igne tizerinde tekstil
pseudomorfu. Agora,
Atina. Fotograf: Julie
Unruh




Figure 4: Leather
wrapping on this
bronze sarcophagus
was preserved by cop-
per alloy corrosion.
Eastern Anatolia,
purchased by the
Museum of Anatolian
Civilizations in
1997.

Credit: Latif Ozen
Resim 4: Bronz
lahit tizerindeki deri
kalif, bakir alagiml
korozyon onleyicisi
ile korunmasi. 1997
yilinda Dogu Ana-
dolu'daki, Anadolu
Medeniyetleri Mii-
zesi tarafindan satin
alinmigtir. Fotograf:
Latif Ozen

amount of water (preferably distilled or deionized) with a
brush or pipette. The textile is then blotted gently with
filter paper or a clean towel and allowed to air dry in
a cool location. To avoid mould growth on wet textiles,
ethanol may be misted on the surface.

More complex procedures such as removal of stains
and concretions or unfolding large textiles should be car-
ried out in a well-equipped conservation laboratory. If a
textile is shedding excessively or is too weak to handle,
consolidation may be required. Since consolidation is
usually irreversible, it is used as a last resort, and under
the direction of a conservator. A weak solution (2% con-
centration in water) of a cellulose-based resin (Ethulose
or Klucel G) or an acrylic emulsion (Rhoplex AC-33) may
be sprayed lightly onto the surface, although glossiness
may develop.

Storage of Leather & Textiles

Leather and textile artifacts should be kept in rigid,
acid-free containers (polyethylene or unbuffered acid-
free cardboard), and fully supported with acid-free tissue
paper or polyethylene foam. The environment should
be dark and cool, in the range of 45-55% relative hu-
midity. Excessive light and heat will induce fading and
further breakdown of the organic structure of the arti-
facts. Special mounts may be constructed for small or
fragmentary textiles to allow viewing without handling
of the pieces. They may be encapsulated between sheets
of Mylar (clear polyester) or layers of transparent, stable
fabrics such as silk crepeline or Stabiltex (multifilament

polyester support fabric) then mounted in acid-free mat-

board frames. &

yetistiriciligi sonucunda elde edilen ipek bocegi tiirleri
tarafindan “uzun ve kesintisiz” iplik¢ik seklinde tireti-
lir. Ipek lifleri parlak ve piiriisiizdiir. Gémii ortamindan
¢ikartilan lif tiirtintin belirlenmesi ise saptamada kullani-
lan karakteristik 6zelliklerinin eksikligi nedeniyle kolay
degildir.

Bozulma ve Korunma Kosullar:

Seliilozik veya proteinli liflerden olusan arkeolojik teks-
tiller tamamen kuru gomii kosullarinda iyi korunmug
olarak ele gecebilir. Nemli olmaya yatkin, kum ve gakil
orami yiiksek topraklarda korunmasi ise ¢ok dugsitk bir
olasiliktir. Bozulma ise yiizeyin tozlagmasindan, lif di-
rencinin kaybolmasina ve tekstilin tamamiyle parcalanip
yokolmasina dek farkliliklar gosterir.

Tekstiller gomiilii kaldiklar siire i¢inde ortamda-
ki bakir objelerin niceligi ve buluntu yerine yakinligina
gore yesile veya ortamdaki demir objeler ya da topraktaki
demir mineralleri nedeniyle kahverengiye boyanabilirler.
Tekstildeki 6zgiin boyalarin 6zellikle 1slak ortam kosul-
larinda yikanip gitmesi de sik rastlanan bir durumdur.
Bozulma tamamlandiginda bile topraktaki lekelerden,
bagka malzemeler tizerindeki dokuma izlerinden ve pse-
udomorfik olusumlardan (metal buluntularla temas ha-
lindeyken gomiilii kalan tekstiller metal korozyonundan
kaynaklanan tuzlar nedeniyle mineralize olurlar) teksti-

lin varlig1 anlagilabilir.

Temizlik ve Stabilizasyon

Deride oldugu gibi, arkeolojik tekstillerin konservasyo-
nunda da temizlik bilgi kaybina neden olabilir. Bu ne-
denle uygulamaya karar vermeden 6nce konservasyon
igin gerekli olan iglemlerin arkeolojik deliller tizerindeki
etkisini degerlendirmek kaginilmazdir. Tahribat ve veri
kaybini asgari diizeyde tutan temizlik yontemleri ise aga-
gidaki gibidir.

Iyi durumdaki tekstil obje yiizeyine gevsek bicimde
tutunan toprak, kuru fircalama ve kauguk hava ifleyi-
ci yardimiyla (fotografcilar tarafindan kullanilan ve elle
hava pompalayan arag) temzilenebilir. Yiizeysel kalintilar
ve ince kokler ise mikroskop altinda ve penset yardimu ile
yapilacak bir mekanik temizligi gerektirir. Islak tekstilin
temizliginde ise buluntunun filtre kagidi tizerine yerlesti-
rilmesi ve az miktarda (tercihen saf veya artilmig) suyun
bir firca veya pipet yardimiyla uygulanmasi dogru ola-
caktir. Temizlikten sonra tekstilin 1slakligr filtre kagidi
veya temiz bir kagit havlu yardimiyla giderilir, ardindan
da serin bir ortamda kurumaya birakilir. Islak tekstiller
tizerinde mantar tiremesini 6nlemek i¢in de yiizeyine et-
hanol piiskiirtiilebilir.

Pas lekelerinin ¢ikarilmasi, kir birikintileri veya
buytik tekstillerde katlarin agilmas: gibi daha karmagik
iglemlerin ise tam tegekkillii bir konservasyon laboratu-
varinda gerceklestirilmesi gerekir. Eger tekstil tamamen
parcalanmakta ise veya yerinden kaldirilamayacak kadar
zay1f ve hassas durumda ise saglamlagtirma yapilmas ka-
¢inilmazdir. Konsolidasyon genellikle geriye dontgliligi
bulunmayan bir islem oldugundan, bir konservator tara-

findan ve zorunlu kalindiginda bagvurulmalidir. Seliiloz
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bazli seyreltik bir recine (su iginde %2’lik) (Ethulose veya
Klucel G) veya bir akrilik emiilsiyon (Rhoplex AC-33)
ylizeye puskiirtiilebilir, ancak bu saglamlastirmanin par-
lamaya yol agmasi olasidir.

Tekstil ve Deri Objelerin Depolanmasi

Deri ve tekstiller sert, dayanikli ve asit igermeyen
kutular i¢inde (polietilen veya asitsiz mukavvadan yapil-
mig), asitsiz pelur kagidi veya polietilen képiik ile tam
bir destek saglanarak paketlenmelidirler. Korunduklar
ortam karanlik ve serin, bagl nem degeri %45 ile 55
arasinda olmaldir. Isik ve sicaklik objelerin organik
yapisinda solmaya ve daha ileri derecede bozulmaya yol
acacaktir. Kigitk veya parcalar halindeki tekstiller ise
Mylar (seffaf poliyester) veya krep ya da Stabileks gibi
seffaf kumag tabakalar1 arasinda hareketsiz hale getiril-
meli, daha sonra da asitsiz mukavva gerceveler arasina
yerlestirilmelidir. m
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rak caligmaktadir.

Sanat Objeleri Konservasyonu Programi’'nda da 6gretim
tyesidir.



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 Notlar profesyonel konservator ve arkeologlar tara-
findan yazilmig olan bir makaleler dizisidir. Arkeologlar,
konservatorler ve 6grenciler i¢in kazi buluntular ve ar-
keolojik 6ren yerlerinin stabilizasyonu ve korunmasi ile
ilgili kaynak rehberler olarak hazirlanmigtir.

Kazi Notlari'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.



