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Uiy 199385 ffpiishe 8neypu 1994, Shqplulbbpp puphju-
SnqnefPbudp fpguls piiby dpYuwquplbul gnp wpdu@bgbuibp,
npntip mbgblugpnond by @E jupminepbpnosd b Qpyplbab
Suiyuaminwbfy fbpupbpng qpudugpunp dp $ba: Gpbp wqupuie—
Quiy e Bl fuws fbppnidnibgwt ng-lhnpSwimpup Fhfamnd
dwhbpbup ppdpuluwl pugugpnofhut Swdup gnpSwdbndg qpi-
by byblpnpnty dwlpwgpinel Shagad Spdiulul bppnedacd
grpdudng me pudng F-8 sgassy Ffy gressmmmpruenly b guds
SEM-EDS (scanning electron microscopy with energy dispersive X-
ray spectrometry):

Lo dunnglyfy SwhiofbncfFbwl, wyn wpdufbqbbbbpp qpm-
bnewd LY qpudwgponp dp SL, qnp Qugdnued bp Ufyplbuwb
Quymninalfy 810 SbfFncd-Qumbyp (8. R. 1226-1270) Swuupul
wpdufd qpulibpby's Smwobiboffp hunp wupupuhuwhbp ne pougbp
(opuspreSslyliymf Sncmgugnys fbg Sunn Swpduwign be &p pubf
pusg onqulp quipqupwliphbpny) Supilulu b Fuh bl quidp
dpy qup pun nbgbljugpnFbwh gninoed bp Ubpuff £59 fury
1992p%s: Quployh & bufunphy [Fh quidp dwdwiplpl byud & wyg
punquphl Swyne dp Swpumnncfffiip, np wepuSndnef@hwl Swdfwp
Pusgniwd b Lbfnid U p qubwluyneflwh ypQuipl, bpp Ypyp-

1. by wpbufluy wopuifuibp Swpne gpeows b B. B Ubpububuif
4rqdé, Bulletin 15, Supplement C (Uwypo 1992) , Bpre 289 bl Sunn snyu—
pulifuy dp ks whnipgh gprewd bp CNG piljbpnd@buly fngdt, Auction
XXII (Ubuunbitpbp 1992), fpe 992:
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Yprny Puguinpncffiip jupdulnedp Euffuplnebgoe Ubyfnely be
Vwidpnep wumunnulypsubpne lngdk:
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Buspig gunn pps wipf e <t puslynend b owyugfof wp—
Swfbqbibbpne fbpupbpbuy, yunn Swembulpupl b, @k wyu ppi—
Gnewd wrmplubbpp nebfl df Jhuguapbat Suyludjod Sugmed®:
Ppbtg wqppeppls duypl me Swpaquenncfffcip fubpagibpee
Sewdwp, grpdwlgnefflbudp ubfnulul Swcmpnqibpne ke $Gow—
frebrwntibpne, fbiwhdiophl puduybghh snpu wpSwbybulbp
ng=~frpSwlmpuy phdfiulpt fbppreSdut Sodap’

Vwwpwlowy 1, ypfuwinnlymdbe oquilpns, melblumyns wigu-
Fusleguadle Supiustig be fnpugpremd quppailapgecepes (plg-
Swhnep wpudughs 60 Jif ) wwgupubugl pugbe 12 Jidy e
15.78 fpunef), Q2 dngnifudmy- -cr

Uwwnpwlywm) 2, pwy oqulynsy uppwp Sfesls quippuspalpfr
Swypbipnd be dugpbp acp gelwpbbp fod Qpowfull popbp
wnbquenpnems by (phglwiney wpudagfd T2 Oy wyupotfu b
furyp 1285 dpTighe wnuebyugnyl 26 Fify fofre 27-08 fput) , UP
Frgnifudny .

Uwwpwlowy 3, puwy ogulyrs bdul g uPuy 2y puigg
wnfiedf guocfufy qepgaSidpupnd (piglwhnep inpudwgphd 62 J0F,
g preasBQuiyfe pusgiog O Fify hafrre 19-T4 fpend) s UP Frqnfuény -

Wws, Suryluslyusts nbmy quppumpnead Suypbpod, diope-
ernifFludp qupguapnund TEy bpbupl dpey s ypfutmljudbe fu—

2. Upnibuwmuglnp grpdph bpprd@bul ne doffcbbpnl ghluphnadp wye
wrppossinmefFbusts piglwiney Sppbh gocpe b2 Vwslugbnbbp npnig pilus
Bl wpSufilnbuibpp 4y Sunsmunbl, @k qupigaiilup el iibpn 4p Su-
Fasgusinsisfousiobls Sy luilpurts wpnibonf doffibpncis & P Ubpububul
wybnincfFhudp phduwyby $bubbuyg revwpubncliiibpp «UbSuwdwuline -
Pludp dofipetibpne sunnlbpusnpobpp yu Yidul b fud qpbf@f bngp Suy
duasbpuSlpusp g nefFliusts wpnebunf gupSbpnel, wyupalubbpoch Jpuwygl Swy
Faspusiilyp gmofFbusts wpmebunfs dofftibpp nchbgud b Subull
wnpfrep dpps Sk'u DOURNOVO L., Armenian Miniatures, Upe Enpp, 1961,
£9 75, 77, 117, 121, 123 5. 133. FENPFBUY V.., UphbunBbpl nu YbGgunp
bwyhwlwl SwlpwBywplbpnut, Epbewi, 1978, wuwpumealy T be 13. KL=
WNUN L., 4wy abnwgpuyhl quppubly P8, Upbowt, 1978, wmuwpu-
wusly 38, 39, 41, 49, 60, 64 b 78:

Bapusproasiefuury Ao syl SEbmgppp hp Sdwidy Swpbpbl <b> mwnpl be
Lounply quisgudbnulpuls dp hp Sydupnep 1265f Uebumupuwbf odp o869, quip-
puitiupnens’ Popna aohpbp hogdt (ob's SEP BPURUBUL Uh-
PU.Fdb, Armenian Art, Puppy, 1978, £9 136, wwpumul 99) :
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SEM-EDS}  fbpynednedibpp hunnupnibguh gnpSudbind
JEOL JSM 35C (Japan Electron Optics Laboratory USA, Peabody,
MA) giling byblpnpnt Fwlbpwgfunwl Spunby ncubiegng Noran
5502 (Northern Scientific, Middleton, WI) ned wmupurdng R-Bu
gy O neumgunnlbpugufy s Ribn fbwl FbFamibpp be qop-
Spop Whwpwgpnund by wynep®:s Updw@bgbibbpp  whiffwp
wulyubibyne Swdup' npnynibgue gfpbbp Euffuphby ns—lpnpdu—
Swpwp muppugpuselwl Jbppncddut: Updw@bobibbpp mpu-
Fungpnimd bpy puimpup Fwpnep fpSwhnd, nkik df gucbpbog
dwppneftbut hud sprprpincfpeh whipudbyn thp Gwfs pul
bppnisdut, be whpngdndph wignpnfe Shwghl pilncfFhus
grpSbpulbpypy puffugppi: biblnpnl dwlpogfowhp wion
funnngp whing bp pugnikp wdpngfuljubinc@budp pligacibne
Swiwp pUlincffhuh bufwplninyg pepwpubspep wnoplui, npoe
gbnbgnidp wuwlwhidhy juckibuy dwdwiwl: Uy wpdw@bybi-
Sbpp wyppwh FkS b, npgup np gepSpep fpiy Swliegamm—
chwopbl hwpguenply. wekyf FbS wnwphwibp gibbyp wpop
bk Ufny ibpne Phoyppulets fhaginfunc s

Uty bqulf pufbpgned wsmwgnebgue pepuwpwbspep wupum—
et Quy s Smbusp s Uslipunfrnudyfy 1..,..1,.,1. dusagfe Ybpusgupui—
eby wwldwhincFubpncy upunnt bpp neancd-
Lusnfrprebguls ppbig 1,.11,,.,_.7,1,,.41.: l:/..,m gi/flru_bguu_ bpkp fuy-
phpky’ Shwpwquppnond bpbupb Spyn fbqgpabbh, falalph
Spyn hbgpaukl be binbef Gugdp BF) Fhopl dpay qun Snepp
Shnpp dp dE9: Rty SEM-EDSp dulibpbup qrpShjulbpuy dpb k,
winwgnmd wpghiiphbpp $hy hupnguiep grpegiby wp$wf@h-
qbifp puqugpacflut quignuedp Qud wy anoplogpl befele-
Yushs Fhimwnudngp . wyy dulbpbup Swpumagned, Fwhgnmned,
wguljubned Snqgbh fud Fuppneffhwl binpbpbl diugud wwp-
php yqubufy Sbpluy b Bpndwhwl 10p @by Snowg wwppbp
4piwls Bbplusy ppuyy puyg phunnfugopbl sh hptuup Ypdupncpy
Yot puslonlyp mpryncfy wyu qopdbpulbpup phfdog et
3. S&'w VULUUY ne fn'w;i,, <% nupne blpunpbu-upbupuqod huj-

Yulwl wpdwp gy LG £00nphil p>, Pug-
durfbuy, 1999:
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Rilin fflwhy wpnfrebpbbpp phduyncnd bl Ugpeawly 1y 7£9,
pusqrpannn [t Swdup Fphumby nchbbupnd SbfFacdf Swuwpuly
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Yoyl wuppbp wnpfads Pepwpwlspep wpdwf@bgbl fjugdnoes
b wpswft Fhimgudnggny (bnosgugnh 86.5%) be froninimd
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fuyulul wpswpbntilhpny Jbpiaiénutlbp gopswdbny SEM-EDS
(42pnObpp wn hwphipad)
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wuph, Fugibgpnidf, upplnip be bppbdy wipedpincdp $bun-
ebp: Ywupuph ne nulpl Swewbwpwp Fhuuqudng b FEY Wkp—
Fnednond pywl ppphe GpYupupbul wpdwfh pugugpps dusf
Sbwpbp: Uibwewhulml b np dwgbpgpned, wipedpined b
upyplynts bquwd prpat Swfeleleb wpSwh Shnwgudngfih po-
qungphs dwap- ppbiy Sbpluyncfpcip Swosbwpup hp grpagbl
Snnp wgulppBinedp ke Qud Swfulpl dwppncfbwl $bmgbpp:
Dnunp, $nidp b pinpph Wdwioybe whwewialwl § op pg—
(s Basfuloenlyurls Fhmugudn g bl puqugpps Fwop, pugg bpp bhp-
Qury b, hpinls dblhwpubncfy pppbe wpgpihp phdpulul fin-
frwgrbgn Pl wpdu@bgbp be ,_,.g..,.,l..m.[. SpPbe:
Slunbuspup y prpwguiighep wnmpluf gfrumulpusls of bp-
(redduwl wpnpelphbpp wpmepupnnond By b,.l,.u .{1"_...1 hanf
pungluwhineg nnljnue gy mncbuy, phgubu np apngnewd b oqgnpp-
obl fnqdk, pufbpgnims’ By smumbbpapy malnund s b lpnp
neqqniwd innckuy mnljnuny  Suynep wnbbpnd wpduff aqfudp,
nulipp be Qugupp Swdbdunncf@h b, Gwfulljot Fluuiguw—
dny s bifwgpnond puqugpalpst mwppbpp s Degqnond Jbppne-
Snedibipp gogg e wul, PE gnpa quipwgaibpn Sufiehul
Fhnwgmdngp Udwl bp 4l:pm_.f Puquenpp wpdwfd gpudibpnes®,
wqurprciulpbyref 90 TED dfughe 94.6 wn Swppep wpwfF, Fiugu—
Sph ‘rba....lmuiu.._p[n_ba Mm[n.[ u,,l[yild Swewlnpup wpunpuiu=
nnewmd’ Sefus fusls grpdbyulbpagnd
hfqu,gu ‘lbpz /lrznuub' £, Jmlllr,.lm[:i: fbpynedncdubpp hpp-
Gewls Bygppun gwpime gusginky wowplogf dp qubgnondfl puige—
aprefpeip: Uybnomdbinyipe, Of pubp qunSwnibpne Sudwp,
wyu fbpynednediohpp qunn Sweninupump gpbfFl iy gnpughbh wp-
SufFlngbubibpne hnphaph bbpppt pugugpncfpclp, np ncbfb quin
b dwigmnncd be Fulbpbuf BnosgqugnyB wyulwincd: Bwgph
Jpurgble mniinund puffbpgnofibpp gngg foo mwl Fulbpbuf LY
Surypbl dpeup puguyppncfhut guguennc@lhuby Fwip ke
Sbp, npnip hptuel grpughby ginpdwnaljul upougBbp fud wi-
wbunckipp @b mwppbpncfpciibp Fwlbpbuf spuljobee-
Pty FEY, puyy Swdpiglwbnig wpppchpibpp ubpm wnpl-
srffiets nibifpl: Liglwlbpugbo, znlul uln.ulpllul[[l J‘nll[bplnl['fl
gtgm.ﬂ..up[umhm puriwlpmip ppwpne. ip y i

5. S&'u ULP-RULD +. U., Uphlbwl Lwjwunwlh ¢%. qupnt wpdwp gpu-
Gbpo 8 Wbwwnuanyjps, Augdlwdbs, 1999:
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Summary

CHEMICAL ANALYSIS OF FOUR
MEDIEVAL ARMENIAN SILVER ARTIFACTS

LEVON A. SARYAN, PH.D.
ROBERT F. DRAGEN
CHARLES A. HAJINIAN D.D.S.

Four medieval Cilician Armenian artifacts, discovered in Mersin in 1992 with
a hoard of Hetoum I silver trams, were analyzed chemically to determine their alloy
composition. A silver bracelet with a clasp, two open silver bracelets, and an
ornamented silver cross were generously provided by private collectors and dealers
for non-destructive determination of surface chemical composition. The artifacts
were ly by i electron mi with energy dispersive X-ray
spectrometry (SEM-EDS).

The analyses show that all four artifacts are composed predominantly of silver

(90.7 to 94.6%) with lesser amounts of copper, silver, and gold. Minor trace

(silicon, i and i ) from soil and or cleaning agents

are present. The alloy used to fabricate the jewelry is very similar to the coinage

alloy used by King Hetoum I, and was probably prepared by analogous
metallurgical procedures.

The chemical analyses provide strong evidence of the authenticity of these
artifacts, and supports their attribution to thirteenth-century Cilician Armenia.
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