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Infroduction

The archagobogiss miy eneounier skeletnl bone from bumon
nidl anmed rermains a5 well as worked mamimal Bone, Froom poe-
hestpric e, bome was used exienslvely in Tarkey 1o fash-
ient agrecnlitral aed fiahing wols, sewing needles and other
wthlkrarian iteme. Ivory wus ased e creale preciogs tﬁju‘th
such as pravelry, carved Ggamines and plagoes for fuminime,
especially durmg the Farygian and Urartion perieds. Among
th mamy types of vory founil in Turkey are elephint tusks,
hip‘l:rl'-pl!tlﬂ'llﬂ ieeth and the tusks of e wild boas, Antker. &
fust growing, boeee ihat Fooms exienslly on the skulls of deer
arwl olser anbmals s alse foand, Worked amtler is more come
mcn I esesvations tham Full aniler s, which ane shed anisi-
alby and quickly devowred by rodenis. The preservaizen of
mniurnl or wocked bone and ivery (s eritscal o the anchasalo-
piat's aderstanding of the prehistoric envirmemend arxl pro-
vides valushle evulence of the stule of early 12chnHogy.

rescription

Boee, amler mnd ivary can he distmguished by thewr wnigue
sarnciumes and by differing component rates, Adltheee maie-
rials comsast ol o miature of inorganse {largely caleiam phaos-
phate} and orgamie {maindy collagen} compasents. Bone is
comrse grained with charcreristic lacunse or veids; ivory 18
i hard, dense mazersal with lenticular arens amd o loyered
structure, Anter b o charscierscienlly mough grooved s
face and a corg of apongy fissue, wherens long bones have
hiolborw shufis, The idertification of menals in warked obgecis
is edien difiscull 2% dingnosdic lesuces may be lacking. Exam-
ination under ihe microscope is helpind, o5 is the vse of iden-
nfication keys.

Deternoration & Preservolion Conditvins

e it compact msture, fory iz mode likely o boe well pre-
served tham bose i 8 burinl enwironment. Leset likely b sar-
vive is antler, due 1 s pen sinacisne. The preseevation of
these makerinls depends on various chamctenstics of the soll,
such us the level of aculiy o alkalinkty, the rate of bagierial
wctivity and the presence of malstane 2nd salts, pH levels are
critical, Acidic soils will cause the imorgimic matrix fealeanm
phosphaie and cileium carbsnuie o disselve, Under exereme
condilsoen, comphete destruction of the material occurs. [n
nlkaline soils, collagen is destroyed and the inorganis com-
panenis will sarvive in oo fragile concligion. AL wasedogsed
wilees, bane and fory can be pedueed oo spongy marenials,

[ arid locstions, slow mvineralizoon of bone resolis in
fessilizagion as collngen i replaced by silica andl otber min-
erul sl This process landcns the exiemal shell while the
interior fetalis it origingl poress nanne. Foscll bone requines
caretul hnndlm;. simoe, in spibe of its increased weaghl and
apparent rebust noiume, il is suseeplibbe o fracuce, Both bos:
ursd vy are easly warped by chimzing madsiare levels und
are decomposad by prolongsd exposure 1o water. Exposare
ao fire will increase the frgifiy of thes: matedals and pro-
duce changes in cofr
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Humjurus.rru‘lu el gl 15keramiy huayvan Kemiklen yimisira.,
insan vie hayvan iskeletiorme ai kemiklerle de karalopghilivler.
Tiirkive'de Prebasierik doeeonden hu yina @om ve babik aviama
wraglan, dikis (fnelense diger el alelermin kemibien vapekhifus
plirmekieviz, Fildisi micevher gibi defedi esyn vapamanids,
taedlikbede Frig vie Ui dhitmentinds vomulmug figirinler
vie inobdlyalar igin hazadanmeg plukslann Geliminds kol
Lamyinarsarr, Torkive'de bulunan ve islenmiy dislerden ologin
ohjelerin vapumunda kutlanilan molzemeler aresimis fildag,
sy v ve yibais domuarn digi balummakiadir,

Bovnur 15 geyik we diger hayvankann kalatsslanmm
chgincln buelt peligen kemik dokolban alisp, her vil degisi ve
kenuirgenler trafmdan dikeilin, Dagal veys iglenmiy kemik
v fildbslivm kesunmas askendogun prehistorik peveeyi yonm-
lomzst ngrsindam bilvilk toem fagidi@s kadar, erken ekmshi-
jimin hangi aganasca oldufienn dasr degesdi veriler de sailar,

Fanim

Keemik, hoym ve digler hirbirinden Tarkl yaplon ve lgendik-
leri madideberin degasen avandan ile ayimedibehilider. Her g
malzeme da morganik tkalsiyam fosfat) ve orgonik {kolli-
jer) praddelerin karpmandan elugmekiscr. Kemik, kaak-
feristik yupr deellifi olan bogbuklar veya lukonoe pedeniyks
ird lmeciklic diy s gok tabakali vapass ve ikl yiel dighiikey
alarlur (e serve dayamikh bir macddedin. Boynaz ise kaba,
yivli bir yizeye ve singerims) dokucdin olusm bar dee sahip-
tir. [ylenmig ve objeye domibstiihnis mafzemelderin espii
wyarledicl Geclliklerin kay bolmips olmassndan dodayr oldnkga
sorcdur, Mikreskop altmda yupalucak bir ineeleme de mageda
werilen kaynnkgndn yer alon "helivkeyict fanetlir”in kullamimm
kaclar yararl olabaler.

Bozulnw ve Korinma Kosullan
Buks dokulu yapasandan dolme dig (fildigi] gomi aramoia
kemijie gove daha iyi korunacakir. Bognue 15 seyick ve opik
dokpsurclan diday daka gainik bozalmayn uimr, Ha malzens
tiirlernin korurmg odemk ele gecmess wpragm pegitli komk.
terisiik cizelbiklering (usa veya alleadi olusu, hakieryel etkinhgin
derecusd, nem ve tedarm varif) hadludie, etttk pH degerlen
ok dmremildir. Asil igeven topistlar inorganik sopiom (kalsiyom
tostin ve kalsivam karbons ) géeiimesme vol ugar. Assn alum-
siiz. kesullanda ise bu tibr maleemeler tamamen whrip elecaknr.
Alkali topraklonts kellajen bozulmayn ofrar ve morganik
tidesenles zayif bir durumida korunmus olarak ebe geger.
Suphnda iz kemik we digler (Gldisi] siingerimsi maddelere
ildinikgiicier.

Tuinanmsen kuri oevannidandn ise kemigin yavas iledeyen
i iialiseralizasyons upranmss kolldjenin yerini alan silika ve
figer minerml mzlan nedenivie losiflesmesine vol agar. HBu
alogum sirsmda dig Rabak serlesicken i Kisimbar orijinsl
giunenekli dizellfing kansvacaknr, Fsifesmis kemik, sgrhjimm
armuse e vkl gomirmesine kanan besas ve kinlgandr,
b nedenle de Gzenli muamele edibmes gerekir. Kemik ve

| digler (likdisi) degisen nem degerlerinds kolayldla deforme



Excavalion & Lilting

R, antker amnd 1oy missl be excaved and lifted with pres
care. Simce human remains must always he rested inon sen-
sitive munner. seek the advice of a physical amlior coliural
snifirmpalogist prior o 1heir excavation,

Lruirig excavanon, carclally remove the surmonmbng
soil, In masa cases, wtifacts iy be lifted iy hamil oo with
unclerlyving suppor, then placed in congainers for mamspan o
thes el labaratory. I the artilact = 9 or damp it most be
allcrwed 1o dry alarwly wmder conerl led conditlens. 1 shoull
nedt be ke in & sealed plasgic hax for weo long becaase of the
risk of mewdd formation, Blck lilting with surrounding soil
iy b necessany lorthe remval of bunal conbexis and (og-
ks ohjecs

The decision o consolidate skebstul materanl in ke fickl

sbdld b 1aken canefully simee the applucation of synthetie
|||'||:| s e bdes lunher chemical analysis af 1he mmaierial
[kimp ar wel anifacis may require the applicnizon of waler:
el cemesrdiclants such as Acrysol WE-24, an acrylic col-
lodal dispeesois, & salugiom of s acrylee resin Parakod B- T2

1 3-5% vy in nn pestonefeihansd sedvent comhingtion | can be
used i ohjecis are in o dry state. When consolidation is anider
ke, Clean the wrlace carelully Belorehand o avoad hiswl-

img dir oneg the ohisc

Cleamng, Stakilization & Repair
11 ks extrgmely impsoctasi Chal the gleaming mcilold chisen be
diciared by the specimen's condiiion, Hone amd ivory reconvered

alur we wman Faman sslok omamds kaliesa tsmmres pangalamr
Wanmig malzemelerin kmiganlsgs amarken, renklerinde de
degasimber ghzlendr.

keazi, Kaldirema v Tagima lslemlen
Kemik, boyonz ve dislerin Enzis (fildisi) dikkaile yapalmals
v ki olanmdan kaldinbirken de aemmi Gren giisteribmelidir,
Trescary bskeabitlermes il kadiniskar e b antropedogon rehberiginds
piinEidika ckanlmalulin

Kan sirasimda halumuyn geveeleven toprok dikkatle
acthp semazlenmelidir. Pek quk dunemia ohjeler iee| bir ckip-
mian vy diisenik perckmeRsean, of dle veva gogie bir althk
wardimivla kalelerilip, Wboramvnrn sngmmak eere kuularm
verkeglinfider. Ancak koo yend vambrg bulemular kiflemme
riski meceniy | weun Siee kapag kapal bir kansda saklimeni-
imalidielar, Qbenm gevretnl saran toprak|a hirlikie hlok
halinge kalibimimas: ise gomd Ennieksinde yer alan ifim

kalnidarn v kim

n abjelerin Bommabilmesi agisindan
grrekli alalsilir,

Iskeler dofkulann kaz alamnds keasolidnsyann ike ilgili
kurar verilirken iembmli almak gerekar, wira senietik polimer
lerin uygulammaze sie Romusy malcemenin daln sonraki
kbmvnsal pnolizleoin ethalevecektir, Baak wevn nemli baliin-
tular hir akrilik kallpidal dispersiven alan Acrysal 15-24 gihi
s bazle sagbamlastincalarla dgbeme whi tutalmabidar, Ohijenin
kru hadde ele gecmest dunimumla e akilik bar regme alan
Parnbin] B-72 (% 3-5 npurldeincime aseionighmmol kansmmds)
knflanilal

ilir. Konsolulasyon uygulanicaginda yuzevin
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I o v siane can be car |_-I||II:.- eleaned of surfpes din sith sod
hrashes andfor wooden or plastic ionks. Avodd water when
cleaning ivory ohjects. parculardy those contammated wilk
anfubslie snles beesuse the sales mey be e only ehemenis bhold-

imp the artifoct together. [vory objects maay remin iraces of

wwtginal staimng, pining or gilding so 6l is essenizal 1o canry
il | caneal cxamimatsn pros o cleaning., proterably amdbe
muagnificnivon. It & odven difficuly 1o dissinguish between noeci-
dlemial and deliberate staining on bone and vory, so siain
remoyal shoold not be camsed oul i the held. Feriher chean-
g o worked 1oy, wihilch s an |_"-.|I|,:|I.||"'|} delcsse msaceriil,
shomlel emly be carmiex] ot by & conservaio,

I the: material & animal or fuman beme, exiensive clean
tiz faay nol be desaiatde 2ml tiking sl samples cin be bse-
ful frr Fariber somdy and analvsis, Inonhe fekd, rohuss sheleral
bore can be clenned esing water and sodt brisile brushes such
as toalbbrushes. Dirying must be corelally controlled woavid
warping, On excavaion sies, ollew wer bane o dry slowly
in & sheded area

Crenerally, these materiafs can be consolsdaied with an
syl emmlsiom such as Adrysol Wh-24 whes ey ure wel,
OF 0 aerylig resny such as Paralosd B-72 when they aie dry,
Broken fragmerms can be repaired with o reversihle ndhesive
ulfl menferate sirengih that is easy o apply soch as Paraload B-
T2 i acibone. Keconstructions amd restoriions ane wually
feserved for mesesin display, and con e cnrried oot neing
Paralaid B-72 hulked with glass micraballoons,

SlEruge

A Luth lesel af relagive humidiny i the most imgporss) parm-
meter for the long-lerm preservation of ivory, bane and aniler
Objects made of fvory are particularly sensitive o fluciaa-
fions i relative umiclity that will couse them bdelaminate.
Lrkl storsgs b comndibes. of 45-300% redative hamddny anc
AV C is recommencled, Exposire w high lightfuliraviolet ley-
els will prinmite hbeaching of ivory

Ivory wall um yellmeforange when exposed to sulfon
arsl mwiss therefore nog be stomed with kerntan-based ol Eers

dikkatle lemizlenmes genzkin oksi wkdinle kisfilik maddelen

ol fiverite yapasarlar,

Temizlik, Saglamlzgirma ve Chnarim
Segilen bemzdik winlemimin balustumsn denamana gioe belis
levomest cok Peemlidhr. Kims badoe Peilunom kemak ve diglerdekd
vilzey kil yvumusak firgalor velvevs nhsop ya da plasik 2l
abelern ile lemizbenmeelidir. Daglen | fildist ) vambmog objelenn
termedizimde su koklbammoundan Eaciailmabider, Geellikle
Ilivesinde nig telunan chjelerin ko iemizlemmesi gerckir,
rira objevi barerada tutan yegane madde iy igerigidir. Fildisi
olreler izernde orijimal kallimmidan Eaynakiamn keke ve
pumskar. vinda degiin sEslemeye ar ol beva veya ali varak
tahakalam balunabilir, ba nedenle semizlik toeesinde bliyal-
teg veva mikroskop nlomda incelenmelen dnembidir, Kemik
v digher fisommile Kasra olusia veya bifingli olamak yamlims
renklenmelern drmeisden ayvart ermek - oldikea zordur, b
nedende b tilr izkerin kaz lahominvannda iemizlenmemesi
endogru yaklagumler. Cok hasses bir malseme olon sglemmig
ildigi lizermde yaplacak sler Eizoydeki emeehi glemlen
158 ey iwilk bir kesservaior tarafmdan :ﬂ..'ll,'l_'l\. k"'-:l:l'|||'|||_'|n|||

Konservasvonm vapinn malreme efer insan veya hny-
vim kemigi ise, bemdazligim idenmis kemak ohjelendes okluzgu
piba dlen dereoede uygatanmasy ared edilmez ve b islem
strasienla ilinacak ropirak dmeklen o sonrinks arasierma ye
aralizler igin yarurh olur, Koz Inbomnyonnde, saglom skele
kenmkberinin yurmusak lrpalar ve so vanfumyla emazlenmesi
mndmiiindiir, ¥ ekanan kemikleon gilgel v senm b orsmoa
kurmmuimalon perekir

Bu tiir malsemeder sslak halde iken genelds Acrysnl 15
24 1wl akribik bar emiifsryon varcdion tle, ko badde ol
duklarinda e Paraknd B-72 e saglamlastimliskar. Kmk olin
parcalor ise geriye ®indslGHiEd bolusan v ona pdene bis
wapestinic varchmayls (nsepon e hairlanmis Paraliod B-72
caxeltisi giki) onanlabitir. Rekonstritksiyon ve resiorasyon
uyplimadan e milee sergilbemess s gerekalabilir v Par-
aald B-72 ergeirs) sl haerl e cam imikrohalonkirla dolou
vapelir

RTEGT

Kemik, hynar ve |'|i'~_C||;"|'| ||||.|1:|I'| eRbenivig veya islemmseinie
hulumulann wzm vadede konmmmss km hadl nem sevivesinin
sl fulalmesi pok dmenifidar, Dig (hildigs) objeler bagl nomde
aftiyi Yikabnlecek wiiksedneberne ks hhasasng ve «0F R
nem o Hie balumislann whakalar alinde pargnlanmasins
niexlen olahilir, Depo ortammm kamndik ve sicaklagm da 20050
alenast, hagl eem degerimnm 54550 amsimdn denelenmesr
gerekin. Yuksek depende momnassi smbanng one: Enlan Gldist
abg=lerin renklenele ugarma glinilmekiedir,

Filkligi siilfdrlii cotamaa kalchgmmiba sanyportukal rengine
cliipanekeedir e bu nedends bovanin seeen baga. yiin veyn tiy
den yapibmas ohjelerle hirlikie depolammamali; ksucuk bazli,
pelisiliEil malzemelere temas simemelidin. Depolamaiia
Eullanelan ambalaglanin e vitrialesin icise etkinlestirifmis
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wsch as oraiseshiell, wood ar feathers, sar 1 comact with nilb-
bei-based, polvaulphicls morerials. Activoled charcoal gron-
ules con ke emploved in storage units and display coses
ihsaeh sulfur emdiled from adbesives, gaskels, paints and pack-
aging mabeaals, Chemically stahle podyvethylons or polvprops-
teme boses can be used For siorage. &
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Archocslogical Sltes in Turkey with Active Conservation Programs
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Field Moles is a series of essays writien by professicnal con-
servabars and archieedogias. They are indended for archae-
odpians, comserynors and studenis as resoance guides for the
stubilieation and preservation of exepvuted moserinls and

urchaeokgical sites.

Far addiitonal coques of Field Sanes, o maore infoomeaion aboe
the series, please conmct: Japonese Insfiiole of Anardian
Archasedogy, Besit Galip Cod 6371, Darioemargurga, Ankar,
TURKEY, Tek 90-31 -4 370007, FAX: $0-3] 2-446-0538,

Koaen Milan peodissycmel Konservatd vie arkenloglar tsalndan
yazilmig alan bir mankaleler dizisidir, Arkealopian, konses-
valtrler ve dfrenciler igin kax buluntulan ve arkeplajk iven
westermin stabilimsvonw ve komammas ile Beili kaynak pehber-
ber olarsk s lanmasuir,

Ko Seatlan"mim kapyalanndan edimmek vewa ba dizi hakkinga
clafa bilg almek igin lifen Bpvirunoe: Jopanyn Armdola Arcke-
alijist Enstiiilsis Resit Gialip Cil, 637, Gioeosmgesa, Ankor—
TURKIVE. Tel: $0-3 124377007, FAX: 9031 2-446-6834




