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Introduction
Kp"Oc{"4234"Ot"Fgtgm"Cddqvv"rtgugpvgf"Ýxg"ktqp"pcknu"htqo"vjg"ukvg"qh"Kpejvwvjkn"kp"Rgtvjujktg."
Ueqvncpf."vq"vjg"Cwuvtcnkcp"Pcvkqpcn"Wpkxgtukv{"Encuukeu"Owugwo0"Kpejvwvjkn"ku"hcoqwu"hqt"cp"
archaeological discovery in 1959 of hundreds of thousands of iron nails buried in a deep pit 
cv"vjg"ukvg"qh"cp"gctn{"Tqocp"hqtvtguu0"

Dghqtg"rwvvkpi"Ot"CddqvvÓu"itqwr"qh"pcknu"*vjg"Cddqvv"itqwr+"qp"rwdnke"fkurnc{."vjg"owugwo"
eqookuukqpgf"vjg"cwvjqt"vq"cttcpig"eqpugtxcvkqp."cpf"vq"tgugctej"vjg"pcknuÓ"rtqxgpcpeg"
cpf"ocpwhcevwtg"kp"qtfgt"vq"rtqxkfg"gxkfgpeg/dcugf"kpvgtrtgvcvkqp"qh"vjg"qdlgevu"hqt"owugwo"
xkukvqtu0

Vjg"kpvgtrtgvcvkqp"qh"vjg"Cddqvv"itqwr"jcu"vyq"curgevu0"Vjg"Ýtuv"tgncvgu"vq"vjg"itqwr"cu"c"
fkuvkpev"eqnngevkqp"qh"ctvghcevu"ykvj"kvu"qyp"wpkswg"uvqt{."kpenwfkpi"jqy"kv"ecog"vq"dg"kp"Ot"
CddqvvÓu"rquuguukqp."vjg"uvcvg"qh"eqttqukqp"qh"kpfkxkfwcn"qdlgevu."cpf"vjg"eqpugtxcvkqp"pggfgf"
vq"uchgiwctf"vjg"qdlgevu"hqt"vjg"hwvwtg0"Vjg"ugeqpf"tgncvgu"vq"vjg"pcknu"cu"rctvu"qh"c"dtqcfgt"
ocvgtkcn"ewnvwtg."yjgtg"vjg"vgejpkecn"kphqtocvkqp"ingcpgf"cdqwv"ktqp"ocpwhcevwtg."vgejpqnqi{"
cpf"rtcevkeg"ecp"jgnr"vq"kpetgcug"qwt"wpfgtuvcpfkpi"qh"vjg"ctejcgqnqi{"qh"Tqocp"Dtkvckp0""

This report starts with an account of the known historical background of Inchtuthil nails, pieced 
vqigvjgt"htqo"rtkoct{"cpf"ugeqpfct{"uqwtegu."cpf"vjg"cpgefqvcn"kphqtocvkqp"cuuqekcvgf"ykvj"
vjg"Cddqvv"itqwr0"Yg"nqqm"cv"vjg"rj{ukecn"rtqrgtvkgu"qh"vjg"itqwr."rctvkewnctn{"vjg"tgncvkqpujkru"
between deposition and corrosion, and details of the work necessary to conserve and prepare 
vjg"pcknu"hqt"gzjkdkvkqp0"Hqnnqykpi"vjku."vjg"rcrgt"gzrnqtgu"jqy"vjg"pcknu"oc{"jcxg"dggp"ocfg."
dcugf"qp"qvjgt"gzcorngu"htqo"Kpejvwvjkn."cpf"vjg"ukipkÝecpeg"qh"vjku"kphqtocvkqp"kp"jgnrkpi"
vq"kpvgtrtgv"vjg"rcuv0"
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Historical setting
Vjg"Cddqvv"itqwr"ku"eqppgevgf"vq"vjg"hcoqwu"gzecxcvkqpu"cv"vjg"Tqocp"ngikqpct{"hqtvtguu"cv"
Kpejvwvjkn"*cnuq"Kpejvwvjknn+"qp"vjg"pqtvj"dcpm"qh"vjg"Vc{"kp"Rgtvjujktg."Ueqvncpf0"Kp"vjg"3;72u"
cpf"3;82u."Rtqhguuqt"Kcp"C0"Tkejoqpf"cpf"Ft0"L0"M0"Uv"Lqugrj"wpeqxgtgf"vjg"hqwpfcvkqpu"qh"
c"Tqocp"hqtvtguu"cv"Kpejvwvjkn."dwknv"kp"CF":5"cu"vjg"cfxcpeg"jgcfswctvgtu"qh"Citkeqnc0"]3."4_"

Chvgt"c"hgy"{gctu"qh"qeewrcvkqp."vjg"ukvg"ycu"cdcpfqpgf"uqogvkog"dgvyggp"CF":8"cpf";2."
rwtrqtvgfn{"yjgp"vjg"ngikqp"*Ngikq"ZZ"Xcngtkc"Xkevtkz+"ycu"ykvjftcyp"htqo"Ueqvncpf0"Vjg"
Tqocp"htqpvkgt"hgnn"dcem"uqwvj"ngcxkpi"vjg"hqtvtguu"ygnn"kpukfg"vjg"vgttkvqt{"qh"vjg"Ecngfqpkcp"
vtkdgu0"Dghqtg"tgvtgcvkpi."vjg"ngikqpctkgu"fkuocpvngf"cpf"fguvtq{gf"vjg"hqtvtguu."fgoqnkujkpi"
cpf"dwtpkpi"dwknfkpiu."uocujkpi"rqvvgt{."cpf"Ýnnkpi"kp"ftckpu"cpf"ugygtu"vq"gpuwtg"pqvjkpi"
qh"wug"qt"cuukuvcpeg"vq"vjg"gpgo{"ycu"nghv"dgjkpf0"Wpcdng"qt"wpyknnkpi"vq"vtcpurqtv"vjg"
jwig"uvqemrkng"qh"wpwugf"ktqp"pcknu"kp"vjg"yqtmujqr"*hcdtkec+"qh"vjg"hqtvtguu."vjg"Tqocpu"
fwi"c"6/ogvtg"fggr"rkv"kp"vjg"eqtpgt"qh"vjg"yqtmujqr."dwtkgf"vjg"ktqp"cpf"vjgp"tgoqxgf"vjg"
uwrgtuvtwevwtg0"Vjgtg"yqwnf"jcxg"dggp"nkvvng"qwvyctf"vtceg"vjcv"vjg"ngikqpÓu"yqtmujqr"qpeg"
uvqqf"gtgev."ngv"cnqpg"gxkfgpeg"qh"vjg"xcnwcdng"ktqp"uvqem"dwtkgf"fggrn{0"Kp"3;7;"Tkejoqpf"
cpf"jku"vgco"vtgpejgf"cetquu"vjku"rctv"qh"vjg"ukvg"cpf"fwi"fqyp."Tkejoqpf"hcoqwun{"dgkpi"
vkrrgf"qhh"d{"c"ejcpig"kp"vjg"uqkn"eqnqwt"vq"kpxguvkicvg"hwtvjgt0"Vjg"gzecxcvqtu"ecog"cetquu"
c"jqctf"qh"ktqp"pcknu."eqortkukpi"qxgt":97"222"kpfkxkfwcn"qdlgevu"cpf"ygkijkpi"cdqwv"ugxgp"
vqppgu0"]4_"*Hkiwtg"3+

Hkiwtg"3<"Rjqvqitcrj"qh"pcknu"gzecxcvgf"cv"Kpejvwvjkn."3;7;0"ÆTq{cn"Eqookuukqp"qp"vjg"
Cpekgpv"cpf"Jkuvqtkecn"Oqpwogpvu"qh"Ueqvncpf"*222/4;;/;;:/479/T+0"
Nkegpuqt"yyy0uetcp0ce0wm

Tkejoqpf"ugpv"vjg"jqctf"vq"vjg"Pcvkqpcn"Owugwo"qh"Cpvkswkvkgu"qh"Ueqvncpf"kp"Gfkpdwtij0"
Vjg"owugwo."kp"vwtp."eqpvcevgf"vjg"Ktqp"cpf"Uvggn"Kpuvkvwvg."cpf"vjg"Ýpfu"ygtg"vtcpuhgttgf"vq"
vjg"Fcn¦gnn"Uvggn"cpf"Ktqp"Yqtmu"qh"Fcxkf"Eqnxknng"("Uqpu"*Eqnxknngu+."c"Ueqvvkuj"ktqp"cpf"uvggn"
eqorcp{"kp"Oqvjgtygnn."uqwvjgcuv"qh"Incuiqy0"Eqnxknngu"uqtvgf"vjtqwij"vjg"jqctf."htggkpi"
kpfkxkfwcn"kvgou"yjgtg"vjg{"ygtg"hwugf0"Vjg"eqorcp{"vcnnkgf"cp"wpwuwcnn{"nctig"eqnngevkqp"
htqo"vjg"Tqocp"rgtkqf<"985":62"uocnn"pcknu.":7"34:"ogfkwo"pcknu."47"2::"nctig"hcuvgpgtu"
cpf"3566"gzvtc"nctig"urkmgu"Ð38"kpejgu"nqpiÑ0"]5_"

C"pwodgt"qh"vjg"yqtmgtu"cv"Eqnxknngu"ygtg"hqtogt"uvwfgpvu"qh"Ot"CddqvvÓu"cwpv."Ocdgn"Ecogtqp"
ODG0"Mpqykpi"ujg"ycu"c"mggp"cocvgwt"ctejcgqnqikuv."vjg{"nkdgtcvgf"ugxgtcn"qh"vjg"pcknu"
cpf"rtgugpvgf"vjgo"vq"jgt"kp"c"yqqfgp"dqz0"Ou"Ecogtqp"mgrv"vjg"dqz"kp"vjg"dcem"qh"c"
ftcygt"hqt"ocp{"{gctu0"Vjg"dqz"ycu"vjgp"rcuugf"vq"Ot"Cddqvv."yjq"dtqwijv"kv"vq"Ecpdgttc"
kp"vjg"3;:2u"cpf"uvqtgf"kv."xctkqwun{."kp"c"dqqmujgnh."ftcygt."cpf"vjg"ictcig"wpfgt"vjg"jqwug0"
*Fgtgm"Cddqvv."rgtuqpcn"eqoowpkecvkqp0+"Jg"rtgugpvgf"vjg"dqz"vq"vjg"Cwuvtcnkcp"Pcvkqpcn"
Wpkxgtukv{"Encuukeu"Owugwo"kp"Oc{"42340"Vjg"dqz"ycu"ceeqorcpkgf"d{"c"eqr{"qh"cp"ctvkeng"
kp"Eqnxknngu"Ocic¦kpg"cdqwv"vjg"pckn"jqctf"cpf"c"hceukokng"qh"c"rjqvqitcrj"qh"vjg"Ýxg"kvgou."
rtguwocdn{"dghqtg"vjg{"ygtg"dqzgf0"*Hkiwtg"4+
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Physical description of the Abbott group
Vjg"Cddqvv"itqwr"eqortkugu"qpg"nctig"pckn"*C3+."vyq"ogfkwo/uk¦gf"pcknu"*C4"cpf"C5+"cpf"vyq"
uocnn"pcknu"*C6"cpf"C7+0"*Vcdng"3+"Cnn"vjg"pcknu"ctg"uswctg/ugevkqpgf"cnqpi"vjg"gpvktg"ngpivj"
qh"c"vcrgtkpi"ujcpm"hqtokpi"c"hqwt/ukfgf"vcrgtgf"rqkpv"*cnuq"ecnngf"c"fkcoqpf"rqkpv+0"Vjg"
jgcf"qh"pckn"C3"jcu"dggp"hqtogf"kpvq"c"tqwij"r{tcokf."mpqyp"kp"dncemuokvjkpi"vgtokpqnqi{"
cu"c"tqugjgcf0"Pcknu"C4."C5."C6"cpf"C7"jcxg"Þcv."fkum/nkmg"jgcfu"cpf"kp"cnn"ecugu"vjg"jgcf"
ku"geegpvtke"kp"tgncvkqp"vq"vjg"ujcpm0"

Rtgxkqwu"tgugctej"qp"vjg"Kpejvwvjkn"pcknu"kpenwfgu"c"pckn"v{rqnqi{"rwdnkujgf"d{"Cpiwu."Dtqyp"
cpf"Enggtg0"]6_"Cpiwu"gv"cn0"fkxkfgf"vjg"Kpejwvjkn"pcknu"kpvq"ukz"ockp"itqwru"dcugf"qp"jgcf"
v{rg"*r{tcokfcn"qt"Þcv"jgcf"fkum+."ngpivj."cpf"fkogpukqpu"qh"vjg"fkg"wugf"hqt"hqtokpi"vjg"
jgcf"*fgvgtokpgf"d{"ogcuwtkpi"vjg"ugevkqp"qh"vjg"ujcpm"dgnqy"vjg"jgcf+0"Vjg"Ýxg"Cddqvv"
pcknu"*tghgtgpegf"C3/"C7"kp"vjku"rcrgt+"ctg"v{rqnqikecnn{"eqpukuvgpv"ykvj"vjg"encuukÝecvkqpu"qh"
Cpiwu"gv"cn0"cu"hqnnqyu<"

Nail A3"ku"eqorcvkdng"ykvj"Cpiwu"gv"cn0Óu"Itqwr"C*k+"Î"nctig"pcknu"ejctcevgtkugf"d{"vjgkt"ngpivj"
cpf"r{tcokfcn"jgcf0"Vjg"jgcf"qh"C3"jcu"cp"crrtqzkocvg"crgz"cping"qh"342"fgitggu"jqygxgt"
vjg"rtqÝng"qh"vjg"jgcf"ku"pqv"u{oogvtkecn0"

Nails A2 – A5 ctg"eqorcvkdng"ykvj"Cpiwu"gv"cn0Óu"Itqwru"D"cpf"F"Î"uvcpfctf"Tqocp"pcknu"
ykvj"c"Þcv"fkum"jgcf"qh"ykfgn{"xctkcdng"uk¦g."qhvgp"geegpvtke"vq"vjg"ujcpm0
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Hkiwtg"4<"Rjqvqeqr{"kocig"*cwvjqt"wpmpqyp+"qh"vjg"Cddqvv"pcknu"ektec"3;82="enqemykug."
starting with largest nail, is A1, A2, A3, A4 and A5
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Yjgp"rtgugpvgf"vq"vjg"owugwo."pcknu"C4"cpf"C5"ygtg"gcej"ugewtgf"ykvj"c"vjkp":"oo/ykfg"
eqrrgt"cnnq{"enkr"pgct"vjg"jgcf"cpf"c"uvggn"uvcrng"eqcvgf"ykvj"cnm{f"tgukp"cv"vjg"rqkpv0"Vjg"
nctig"ktqp"pckn"*C3+"ycu"wpugewtgf0"Ot"Cddqvv"gzrnckpgf"vjcv"pckn"C3"jcf"yqtmgf"kvugnh"nqqug"
over the years but that it too had once been held in place with a staple at the point and a 
eqrrgt"enkr"cv"vjg"jgcf0"*Fgtgm"Cddqvv."rgtuqpcn"eqoowpkecvkqp+"Vjku"ku"eqttqdqtcvgf"d{"
hcuvgpkpi/jqngu"kp"vjg"rn{yqqf"dcug0"*Hkiwtgu"6"cpf"8+""Pcknu"C6"cpf"C7"ygtg"ugewtgf"ykvj"
qpn{"vjg"tgukp/eqcvgf"uvggn"uvcrngu0"Jqygxgt."rctv"qh"pckn"C6Óu"jgcf"ycu"fgnkdgtcvgn{"godgffgf"
kpvq"c"tgeguu"kp"vjg"rn{yqqf"dcug0"*Hkiwtg"7+

Hkiwtg"5<"Dqzgf"ugv"qh"Cddqvv"itqwr"rtkqt"vq"tgoqxcn"

Vjg"kvgou"ygtg"rtgugpvgf"kp"c"jctfyqqf"dqz"ykvj"c"rn{yqqf"dcug"cpf"eqxgtgf"ykvj"
c"engct"rncuvke"nkf0"*Hkiwtg"5+"C"rtkpvgf"rncuvke"ncdgn"rtqxkfgu"uqog"kpvgtrtgvcvkqp"qh"vjg"
ujqyecug"cpf"tgcfu"cu"hqnnqyu<"Iron nails from Roman legionary fortress at Inchtuthil, 
Perthshire, Scotland AD 83-87.

Hkiwtg"6<"Pckn"C4"*dqvvqo+"ykvj"eqrrgt"cnnq{"enkr"cpf"vjg"rqkpv"qh"pckn"C3"*vqr+"dgukfg"jqngu"
in the plywood base

Hkiwtg"7<"Xkgy"qh"jgcf"qh"pckn"C6"godgffgf"kpvq"rn{yqqf"dcug
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Corrosion and mechanical damage
Cp"korqtvcpv"curgev"qh"vjg"Kpejvwvjkn"ktqp"jqctf"Ýpf"ycu"vjg"iqqf"uvcvg"qh"rtgugtxcvkqp"qh"
ocp{"qh"vjg"pcknu"yjgp"vjg{"ygtg"gzecxcvgf"kp"vjg"ncvg"3;72u0"Htqo"vjg"ceeqwpvu."Tkejoqpf"
fwi"fqyp"ugxgtcn"ogvtgu"cpf"ecog"wrqp"c"uqnkf"etwuv"qh"hwugf."twuvgf"ktqp."yjkej"eqxgtgf"cp"
kppgt"eqtg"qh"ktqp"pcknu"kp"uwtrtkukpin{"iqqf"eqpfkvkqp0"]5_"C"tgcevkqp"jcf"vcmgp"rnceg"dgvyggp"
vjg"qwvgt"pcknu"cpf"qz{igp"kp"vjg"itqwpfycvgt"vq"hqto"cp"qzkfg"etwuv"dwv"d{"vjg"vkog"ycvgt"
fkhhwugf"kpvq"vjg"kpvgtkqt"qh"vjg"ocuu."kv"ycu"nguu"eqttqukxg0"Vjg"etwuvgf"qwvgt"pcknu"jcf"pqv"
qpn{"cevgf"cu"c"j{ftcwnke"dcttkgt"dwv."eqodkpgf"ykvj"vjgkt"eqpuworvkqp"qh"qz{igp."ecwugf"
cpcgtqdke"eqpfkvkqpu"ctqwpf"vjg"kppgtoquv"pcknu0"]7."8_

Vjg"kocig"qh"vjg"Cddqvv"itqwr"kp"vjg"rjqvqeqr{"ektec"3;82"*Hkiwtg"4+"ujqyu"vjg"pcknu"vq"dg"
kp"iqqf"hqto"cpf"eqorctcvkxgn{"kpvcev."ykvjqwv"ukipu"qh"ukipkÝecpv"Þcmkpi"cpf"etcemu"qt"qvjgt"
ogejcpkecn"fcocig0"Vjg"eqpfkvkqp"qh"vjg"Cddqvv"itqwr"pcknu"kp"vjg"rjqvqeqr{"ku"eqpukuvgpv"ykvj"
vjg"tgrqtvu"qh"vjg"eqpfkvkqp"qh"oquv"qh"vjg"Kpejvwvjkn"pcknu"yjgp"vjg{"ygtg"gzjwogf0"Vjku"ku"kp"
eqpvtcuv"vq"vjg"ewttgpv"uvcvg"qh"vjg"qdlgevu"cu"fguetkdgf"cdqxg0"*Hkiwtgu"5Î8+"Vjg"fkhhgtgpeg"
in appearance suggests that the nails have continued to corrode in the 50 years since they 
ygtg"tgeqxgtgf"htqo"vjg"rkv"kp"Ueqvncpf."cpf"vjcv"vjg{"jcxg"dggp"fcocigf"ogejcpkecnn{0"Kp"
vjku"ugevkqp"yg"gzrnqtg"vjg"nkmgn{"tgcuqpu"hqt"vjku0

Hkiwtg"9<"Pckn"C5"*okffng"qdlgev+"rtkqt"vq"tgoqxcn

Cnn"vjg"pcknu"jcxg"ukipu"qh"eqttqukqp"uwej"cu"nquu"qh"fgpukv{."ujcrg"fkuvqtvkqp."rkvvkpi."Þcmkpi"
cpf"xctkgf"uwthceg"eqnqwtkpi0"Pckn"C3Óu"rqkpv"jcu"c"xkukdng"nquu"qh"ocvgtkcn"crrtqzkocvgn{"
42"oo"htqo"vjg"vkr"cpf"c"vjkp"nc{gt"qh"yjkvg"cfjgtgpv"ocvvgt"ctqwpf"vjku"ctgc0"*Hkiwtgu"6"cpf"
8+"Pckn"C6"jcu"c"xkukdng"nquu"qh"ocvgtkcn"cv"vjg"rctv"qh"vjg"jgcf"vjcv"jcf"pqv"dggp"godgffgf"
kpvq"vjg"rn{yqqf"dcug0"*Hkiwtg"7+"Pcknu"C4"cpf"C7"jcxg"vjkp"cpf"lciigf"jgcfu."ykvj"c"xkukdng"
nquu"qh"ocvgtkcn"cv"vjg"jgcf"qh"dqvj"pcknu0

Hkiwtg"8<"Xkgy"qh"pckn"C3"ujqykpi"nquu"qh"ocvgtkcn"cpf"yjkvg"cfjgtgpv."crrtqzkocvgn{"
42"oo"htqo"rqkpv"*ocipkÝecvkqp"8z+

Eqorctgf"vq"vjg"qvjgt"pcknu." vjg"ujcpm"ctgcu"dgnqy"vjg"jgcfu"qh"pcknu"C4"cpf"C5"ujqy"
ukipu"qh"ukipkÝecpv"etcemkpi"cpf"Þcmkpi"qh"vjg"qzkfg"ocvtkz0"Pckn"C5"jcu"c"ugtkgu"qh"Ýuuwtgu"
cdqwv" 47"oo" htqo" vjg" jgcf" cuuqekcvgf"ykvj" tgf" cpf" incuu{" dtqyp" eqttqukqp" rtqfwevu0"
*Hkiwtgu"9.":"cpf";+"
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Qzkfg"rjcugu"eqooqpn{"cuuqekcvgf"ykvj"ctejcgqnqikecn"ktqp"ctg"iqgvjkvg."ngrkfqetqekvg"
cpf"ocipgvkvg0"Vjgug"qzkfg"hqtou"ygtg"fgvgevgf."cnvjqwij"hgy"ucorngu"rtqfwegf"tguwnvu"
eqpxkpekpin{"eqpukuvgpv"ykvj"vjg"Tcocp"rgcmu"hqt"ocipgvkvg"*crrtqzkocvgn{"889"eo/(+0"Vjg"
rcwekv{"qh"ocipgvkvg"tguwnvu"eqwnf"dg"gzrnckpgf"d{"vjg"hcev"vjcv"yg"hqewugf"qp"Þcmkpi"ucorngu"
cpf"jkijn{"Ýuuwtgf"ctgcu"qh"vjg"qdlgevu."yjkej"ctg"oqtg"nkmgn{"vq"{kgnf"ktqp"eqttqukqp"rtqfwev"
cv"c"jkij"uvcvg"qh"qzkfcvkqp0"Pqvcdn{."c"pwodgt"qh"vjg"ucorngu"rtqfwegf"tguwnvu"eqpukuvgpv"
ykvj"Tcocp"rgcmu"hqt"cmcigpgkvg"*く/HgQQJ+0"*Crrgpfkz"3+
 

Hkiwtg":<"Pckn"C5"ujqykpi"Ýuuwtg"crrtqzkocvgn{"47"oo"htqo"jgcf"*ocipkÝecvkqp"8z+

Kp"tgncvkqp"vq"pckn"C5."c"hqewu"ycu"vjg"nctig"Ýuuwtg"crrtqzkocvgn{"47"oo"htqo"vjg"jgcf0"
*Hkiwtgu":"cpf";+"Ucorngu"ygtg"vcmgp"htqo"kpukfg"cpf"ctqwpf"vjg"Ýuuwtg."vjcv"ku."ucorngu"
qh"vjg"tgf"qzkfg"rtqfwev"cu"ygnn"cu"vjg"eqpvkiwqwu"incuu{"dtqyp"rtqfwev0"Vjg"tgf"qzkfg"
rtqfwev"ycu"htkcdng"cpf"itcpwnct="vjg"incuu{"dtqyp"rtqfwev"ycu"jkijn{"htkcdng"cpf"dtqmg"wr"
qp"eqpvcev"kpvq"c"rqyfgt{"{gnnqy"ocuu"qh"vkp{"urkpfng/nkmg"et{uvcnu0"Yg"vguvgf"ucorngu"kp"
incuu{"dtqyp"cu"ygnn"cu"rqyfgt{"{gnnqy"hqto0"*Crrgpfkz"3<"Ucorngu"44"/"48="Crrgpfkz"4<"
Ucorng"45+"Tguwnvu"hqt"dqvj"rtqfwevu"ygtg"eqpukuvgpv"ykvj"Tcocp"rgcmu"hqt"cmcigpgkvg0"
Tguwnvu"htqo"vjg"tgf"qzkfg"rtqfwev"ygtg"eqpukuvgpv"ykvj"Tcocp"rgcmu"hqt"jcgocvkvg."iqgvjkvg"
cpf"cmcigpgkvg0"

Analysis of corrosion products
Vjg"ewttgpv"crrgctcpeg"qh"vjg"pcknu"*rkvvkpi."etcemkpi."fkueqnqwtcvkqp"cpf"Þcmkpi+"ku"nctign{"
vjg"tguwnv"qh"vjg"hqtocvkqp"qh"ktqp"qzkfgu."yjkej"qeewtu"yjgp"wpvtgcvgf"ktqp"ku"gzrqugf"vq"
cp"qz{igp/tkej"gpxktqpogpv0"

Ktqp"eqttqukqp"ku"guugpvkcnn{"cp"gngevtqejgokecn"rtqeguu"kpxqnxkpi"qzkfcvkqp"cpf"
tgfwevkqp"tgcevkqpu0"Fwtkpi"dwtkcn."ctejcgqnqikecn"ktqp"tgcevu"ykvj"qz{igp"cpf"oqkuvwtg"kp"
vjg"uqkn0"Cp"cpqfke"tgcevkqp"vcmgu"rnceg"cv"vjg"uwthceg"qh"vjg"ktqp."vjcv"ku."uqnkf"ktqp"nqugu"
gngevtqpu"cpf"ku"qzkfkugf."hqtokpi"ktqp*KK+"kqpu"*Hg"s"Hg2+ + 2e/ +0"Ogcpyjkng"c"eqwpvgtkpi"
ecvjqfke"tgcevkqp"vcmgu"rnceg"kpxqnxkpi"vjg"tgfwevkqp"qh"qz{igp"ykvj"ycvgt"vq"hqto"j{ftqzkfg"
(O2 + 2H2O + 4e/"s"6QJ/+0"Cv"vjg"uwthceg."ktqp*KK+"kqpu"*Hg2++"fkuuqnxg."ceewowncvg"cpf"uqnkf"
ktqp*KK+"j{ftqzkfg"*Hg*QJ+2+"rtgekrkvcvgu0"Hwtvjgt"qzkfcvkqp"qh"ktqp*KK+"j{ftqzkfg"*Hg*QJ+2+"hqtou"
ktqp*KKK+"j{ftqzkfg"*Hg*QJ+3+"qt"ktqp*KKK+"qz{j{ftqzkfg"*HgQQJ+0"Ktqp*KK+"cpf"ktqp*KKK+"kqpu"ctg"
cdng"vq"hqto"eqpvkpwqwun{"cv"vjg"kpvgthceg"dgvyggp"uqnkf"ogvcn"cpf"eqttqukqp"rtqfwevu."ykvj"
vjg"kqpu"fkuuqnxkpi."ceewowncvkpi"cpf"wpfgtiqkpi"j{ftqn{uku0"Vjg"kqpu"ctg"rqukvkxgn{"ejctigf"
(cations) and attract negatively charged ions (anions) such as chloride (Cl

/
+0"

Rquv"dwtkcn."ktqp"ku"gzrqugf"vq"cp"gpxktqpogpv"qh"eqorctcvkxgn{"nqygt"tgncvkxg"jwokfkv{"cpf"
jkijgt"qz{igp"eqpegpvtcvkqp"vjcp"yjgp"kv"ycu"dwtkgf0"]9_"Kv"ftkgu"tcrkfn{"cpf"vjg"eqttqukqp"
nc{gtu"etcem."Þcmg"cpf"fkuvqtv"vjg"ujcrg"qh"vjg"qdlgev0"Hkuuwtgu."etcemu"cpf"rkvu"gzrqug"htguj"
nc{gtu"cv"c"nqygt"qzkfcvkqp"uvcvg."uwej"cu"ocipgvkvg"*Hg3O4+."vq"vjg"eqttqukxg"eqpfkvkqpu0"Vjg"
eqttqukqp"rtqeguu"eqpvkpwgu"wpvkn"cnn"ogvcn"ku"gzjcwuvgf"qt"wpnguu"vjg"eqttqukxg"eqpfkvkqpu"
egcug0"

V{rkecnn{."cpekgpv"ktqp"qdlgevu"ctg"ocfg"wr"qh"nc{gtu"qh"eqttqukqp"rtqfwev"vjcv"ctg"cv"xctkqwu"
uvcvgu"qh"ktqp"qzkfcvkqp0"Vjg"qwvgt"nc{gt"qhvgp"eqpvckpu"rtqfwevu"cv"c"jkij"uvcvg"qh"qzkfcvkqp"
uwej"cu"iqgvjkvg"*g/HgQQJ+"cpf"ngrkfqetqekvg"*鯨/HgQQJ+0"]:.";.32_"Wukpi"c"Tcocp"
oketqurgevtqogvgt"*855"po"tcfkcvkqp"ncugt+."yg"cpcn{ugf"ucorngu"htqo"pcknu"C3."C4"cpf"C5"
vq"fgvgtokpg"vjg"pcvwtg"qh"vjg"eqttqukqp"rtqfwevu"kp"rtgrctcvkqp"hqt"eqpugtxcvkqp0"Pcknu"C3."C4"
cpf"C5"ygtg"ejqugp"dgecwug"vjg{"jcf"gcukn{"tgoqxcdng"Þcmgu"qh"qzkfkugf"ocvgtkcn"ykvjqwv"
tgswktkpi"oqtg"kpvtwukxg"ucornkpi0"Vjgtg"ycu"cnuq"cp"cko"vq"ugctej"hqt"vjg"rctvkewnctkvkgu"
qh"pcknu"C4"cpf"C5."cu"vjgug"crrgctgf"vq"dg"eqorctcvkxgn{"oqtg"eqttqfgf"kvgou0"Oquv"qh"
vjg"ucorngu"ygtg"v{rkecnn{"wpgxgp"kp"eqnqwt."vgzvwtg"cpf"vjkempguu0"Vjg"tguwnvcpv"Tcocp"
rgcmu"ctg"ugv"qwv"kp"vcdwnct"hqto"kp"Crrgpfkz"30"Ugngevgf"Tcocp"urgevtc"ctg"rtgugpvgf"kp"
Crrgpfkz"40"*Eqtpgnn"cpf"UejygtvocppÓu"rwdnkujgf"Tcocp"tghgtgpeg"ugtkgu"hqt"ktqp"qzkfgu"
ku"wugf"vjtqwijqwv"vjku"rcrgt0"]33_+
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Cmcigpgkvg"ku"c"rtqfwev"vjcv"hqtou"kp"vjg"eqttqukqp"nc{gt"qh"ktqp."ecwukpi"ukipkÝecpv"ogejcpkecn"
fcocig0"]9_"Kv"hqtou"qp"ctejcgqnqikecn"ktqp"chvgt"gzecxcvkqp"cpf"vjg"rtgugpeg"qh"cmcigpgkvg"
ku"gxkfgpeg"vjcv"vjg"qdlgev"ku"eqpvcokpcvgf"ykvj"ejnqtkfg0"]34_"Cu"ogpvkqpgf"gctnkgt."fwtkpi"
dwtkcn."rqukvkxgn{"ejctigf"ktqp"kqpu"cvvtcev"pgicvkxgn{"ejctigf"kqpu."uwej"cu"ejnqtkfg"kqpu0"Rquv"
gzecxcvkqp."vjg"ejnqtkfg"kqpu"cev"cu"eqttqukqp"ceegngtcvqtu"qpeg"vjg"ktqp"qdlgevu"ctg"gzrqugf"
vq"qz{igpcvgf"cvoqurjgtgu"cv"cu"nkvvng"cu"37"rgt"egpv"tgncvkxg"jwokfkv{0"]35_"

Hkiwtg";<"Pckn"C5"tgf"qzkfg"cpf"incuu{"dtqyp"eqttqukqp"rtqfwev"kp"cpf"ctqwpf"Ýuuwtg"
*ocipkÝecvkqp"47z+

In addition, we investigated further the areas of nails A2 and A3 that were in contact with 
vjg"eqrrgt"cnnq{"enkru0"*Hkiwtgu"6"cpf"9+"Kp"vjgqt{."dgecwug"qh"vjg"fktgev"eqpvcev"qh"fkuukoknct"
ogvcnu." icnxcpke" eqwrnkpi"oc{" jcxg" ceegngtcvgf" eqttqukqp" kp" nqecnkugf" ctgcu" wpfgt" vjg"
jgcfu"qh"pcknu"C4"cpf"C50"Vjgtg"ygtg"tgffkuj"dtqyp"fgrqukvu"qp"vjg"eqrrgt"cnnq{"enkr"wugf"
qp"pckn"C4"xkukdng"cv"vjg"ocetquecng0"*Hkiwtg"32+

Hkiwtg"32<""Fgrqukvu"qp"vjg"uwthceg"qh"vjg"eqrrgt"cnnq{"enkr"kp"eqpvcev"ykvj"pckn"C4"
*ocipkÝecvkqp"62z+

Cpcn{ukpi"vjg"fgrqukvu"ykvj"vjg"Tcocp"oketqurgevtqogvgt"*9:7"po"tcfkcvkqp"ncugt+."yg"
hqwpf"vjg"tguwnvu"ygtg"eqpukuvgpv"ykvj"Tcocp"rgcmu"hqt"iqgvjkvg"*g/HgQQJ+0"*Crrgpfkz"5<"
Itcrj"3+0"Vjgtg"ku"cp"gngevtqfg"rqvgpvkcn"fkhhgtgpeg"dgvyggp"ktqp"cpf"eqrrgt."vjg"rqvgpvkcn"qh"
ktqp"dgkpi"nqygt0"Kp"cp"ktqp/eqrrgt"u{uvgo."ktqp"cevu"cpqfkecnn{"cpf"fkuuqnxgu"kp"vjg"rtgugpeg"
qh"cp"gngevtqn{vg"*hqt"gzcorng."oqkuvwtg"kpukfg"vjg"dqz+."ikxkpi"wr"gngevtqpu"vq"vjg"ecvjqfg"
*eqrrgt+0"Vjg"rtgugpeg"qh"ktqp"qzkfg"eqttqukqp"fgrqukvu"qp"vjg"uwthceg"qh"vjg"eqrrgt"cnnq{"
enkr"kpfkecvgu"vjcv"icnxcpke"eqttqukqp"jcf"qeewttgf"kp"nqecnkugf"ctgcu"kp"eqpvcev"ykvj"eqrrgt0

Qpg"Ýpcn"uqwteg"qh"eqttqukqp"ceegngtcvkqp"oc{"jcxg"dggp"vjg"uocnn."enqugf"yqqfgp"ujqyecug"
kvugnh0"Yqqfgp"uvqtcig"cpf"fkurnc{"wpkvu"ecp"gokv"jkij"eqpegpvtcvkqpu"qh"xqncvkng"cegvke"cekf"
xcrqwt"yjgp"yqqf"egnnwnqug"ku"dtqmgp"fqyp"d{"oqkuvwtg"kpvq"cegvke"cekf0"Cekf"xcrqwt"jcu"c"
fgngvgtkqwu"ghhgev"qp"ogvcn"ctvghcevu"cpf"cevu"cu"c"eqttqukqp"ecvcn{uv0"]36.37_"Fgrgpfkpi"qp"
codkgpv"ckt"vgorgtcvwtg."oqkuvwtg"ku"tgngcugf"htqo"vjg"yqqf"kpvq"vjg"rqqtn{/xgpvkncvgf"urceg"
qh"cp"gpenqugf"dqz"tguwnvkpi"kp"jkij"tgncvkxg"jwokfkv{0"Oqkuvwtg"eqpvtkdwvgu"vq"vjg"hqtocvkqp"
qh"vjg"qticpke"cekf"xcrqwt"cpf"hceknkvcvgu"eqttqukqp0
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Yg"vqqm"tgcfkpiu"qh"vjg"gpxktqpogpv"kpukfg"cpf"qwvukfg"vjg"dqz"cpf"hqwpf"vjcv"yjkng"
vjg"dqz"cevgf"cu"cp"gpxktqpogpvcn"dwhhgt."vjg"tgncvkxg"jwokfkv{"kpukfg"vjg"dqz"tcpigf"htqo"
7:09"rgt"egpv"vq"82"rgt"egpv"qxgt"hqwt"fc{u"qh"vguvkpi0"*Crrgpfkz"6<"Itcrj"3+"Tgncvkxg"jwokfkv{"
ngxgnu"dgnqy"57"rgt"egpv"ctg"pggfgf"vq"tgfweg"vjg"tcvg"qh"eqttqukqp"qh"ktqp"ukipkÝecpvn{0"]38_"
Hwtvjgt"gzrgtkogpvu"eqwnf"dg"wpfgtvcmgp"qp"vjg"yqqfgp"dqz"vq"gzcokpg"vjg"eqpegpvtcvkqpu"
qh"cegvke"cekf"xcrqwt"gokuukqpu"rquukdng"wpfgt"eqpvtqnngf"gpxktqpogpvcn"eqpfkvkqpu0"

Mechanical damage
Kv"ycu"uwurgevgf"vjcv"vjg"nquu"qh"ocvgtkcn"cpf"yjkvg"cfjgtgpv"cv"vjg"rqkpv"qh"pckn"C3"ygtg"
tgncvgf"vq"vjg"eqcvkpi"qp"vjg"tgopcpv"uvggn"uvcrngu0"Yg"vqqm"c"ucorng"qh"yjkvg"cfjgtgpv"
cv"vjg"rqkpv"qh"pckn"C30"*Hkiwtg"8+"Vjg"ucorng"ycu"cpcn{ugf"ykvj"hqwtkgt"vtcpuhqto"kphtctgf"
oketqurgevtqueqr{"cpf"vjg"tguwnvu"ygtg"oquv"eqpukuvgpv"ykvj"tghgtgpegu"hqt"ecnekwo"ectdqpcvg"
(CaCO3+0"*Crrgpfkz"7<"Itcrj"3+"ZTH"tguwnvu"eqpÝtogf"vjcv"vjg"yjkvg"cfjgtgpv"qp"pckn"C3"ycu"
c"ecnekwo"ecvkqp0"*Crrgpfkz"5<"Itcrj"4+"Yg"cnuq"vguvgf"vjg"uvggn"uvcrngu"cpf"eqpÝtogf"vjcv"
vjg{"ygtg"eqcvgf"ykvj"cnm{f"rckpvu"d{"ujqykpi"ejctcevgtkuvke"cnm{f"tgukp"rgcmu"*crrtqzkocvgn{"
3952"cpf"34:2"eo/3+0"*Crrgpfkz"7<"Itcrju"4"/"5+"Cnm{f"rckpvu"ctg"wugf"vq"kpjkdkv"eqttqukqp"
kp"oqfgtp"uvggnu"cpf"pqvcdn{"uqog"cnm{f"rckpv"rtqfwevu"eqpvckp"rtgekrkvcvg"EcEQ3 as an 
gzvgpfgt0"C"tgcuqpcdng"eqpenwukqp"ku"vjcv"vjg"cfjgtgpv"qp"vjg"rqkpv"ctgc"qh"pckn"C3"eqortkugu"
CaCO3"htqo"vjg"tgukp"eqcvkpi"qp"vjg"uvcrng0"Vjcv"ku."vjg"gxkfgpeg"uwiiguvu"vjcv"encorkpi"
vjku"rctvkewnct"pckn"ykvj"uvggn"uvcrngu"ecwugf"cdtcukqp"cpf"nquu"qh"ocvgtkcn"vq"vjg"rqkpv"qh"pckn"
C3"cpf"c"vtcpuhgt"qh"ocvgtkcn"htqo"vjg"uvcrngu"vq"vjg"ktqp0

Kp"tgncvkqp"vq"pckn"C6."yjkej"jcf"rctv"qh"kvu"jgcf"godgffgf"kp"vjg"rn{yqqf"dcug."vjg"hqto"qh"
vjg"gzrqugf"rctv"qh"vjg"jgcf"jcu"vjg"crrgctcpeg"qh"c"dtgcmcig0"*Hkiwtg"7+"Kv"nqqmu"cu"kh"vjku"
fcocig"qeewttgf"chvgt"vjg"kocig"kp"Hkiwtg"4"ycu"vcmgp0"*Kp"Hkiwtg"4."pckn"C6"ku"vjg"ugeqpf"
pckn"htqo"vjg"vqr0+"Kv"ycu"uwurgevgf"vjcv"fcocig"vq"vjg"jgcf"ku"tgncvgf"vq"korcev"dnqyu"ecwugf"
d{"hqtekpi"vjg"jgcf"kpvq"vjg"rn{yqqf"dcug."rtguwocdn{"ykvj"c"jcoogt0"Jqygxgt."kv"ycu"
pqv"rquukdng"vq"vcmg"c"nqpikvwfkpcn"ugevkqp"ucorng"qh"vjg"jgcf"qh"pckn"C6"hqt"ogvcnnqitcrjke"
cpcn{uku"ykvjqwv"fcocikpi"kvu"ewttgpv"ujcrg"cpf"crrgctcpeg"kttgxqecdn{0"Yg"ygtg."vjgtghqtg."
wpcdng"vq"vguv"vjku"vjgqt{0"

Gctnkgt."yg"pqvgf"vjcv"Eqnxknngu"jcf"nkdgtcvgf"cpf"uwdugswgpvn{"dqzgf"vjg"kvgou"kp"vjg"ncvg"
3;72u"vq"gctn{"3;82u0"Vjgtg"ku"pq"gxkfgpeg"vq"uwiiguv"vjcv"vjg"qdlgevu"jcf"dggp"fgucnkpcvgf"
qt"vtgcvgf."cnvjqwij"vjg{"oc{"jcxg"wpfgtiqpg"uqog"ogejcpkecn"engcpkpi"vq"ugrctcvg"qdlgevu"
kh"vjg{"ygtg"hwugf"qt"vq"tgoqxg"fktv"cpf"uvqpgu0"Yg"pqy"mpqy"vjcv"vjgtg"ctg"nkmgn{"vq"dg"
ugxgtcn"tgcuqpu"hqt"crrgctcpeg"qh"vjg"qdlgevu<"cvoqurjgtke"eqttqukqp"qh"vjg"ktqp"cpf"fcocikpi"
oqwpvkpi"rtcevkegu"vq"jqnf"cpf"fkurnc{"vjg"qdlgevu0"

Hkiwtg"33<"Rtkukpi"qwv"vjg"uvggn"hcuvgpgtu"qp"pckn"C6="uvcrng"jqngu"ygtg"ykfgpgf"ykvj"c"
rqygt"ftknn"vq"tgfweg"vjg"tkum"qh"htkevkqp"fcocig"qp"vjg"pckn
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Treatment 
Vtgcvogpv"qrvkqpu"cpf"vjg"vtgcvogpv"ogvjqfqnqi{"ctg"ugv"qwv"kp"vjku"ugevkqp0

Options
Yg"eqpukfgtgf"ugxgtcn"qrvkqpu"vq"okvkicvg"ejnqtkfg"eqpvcokpcvkqp"qh"vjg"qdlgevu0"]39.3:_"Vjg"
gzvtcevkqp"ogvjqfu."yjkng"ghhgevkxg"kp"tgfwekpi"vjg"ngxgnu"qh"ejnqtkfg."tgswktg"eqorctcvkxgn{"
nqpi"vtgcvogpv"vkogu"cpf"fq"pqv"iwctcpvgg"vqvcn"gzvtcevkqp"qh"ejnqtkfg0"Vjgug"ygtg"pqv"
uwkvcdng"hqt"vjku"itqwr"kp"vjg"ektewouvcpegu0"Gngevtqn{uku"ycu"cnuq"eqpukfgtgf"cu"c"ogvjqf"
hqt"fgucnkpcvkqp0"]3;_"Jqygxgt."rctvu"qh"uqog"qh"vjg"pcknu"ygtg"vqq"vjkp"cpf"htcikng"vq"wpfgtiq"
gngevtqn{uku0"Vjku"ogvjqf"ycu"pqv"rtghgttgf0

Yg"eqpukfgtgf"rcuukxcvkpi"vjg"ktqp"ykvj"c"ejgokecn"vtgcvogpv"vjcv"yqwnf"vwtp"vjg"okz"qh"
wpuvcdng"ktqp"qzkfgu"kpvq"c"uvcdng"eqttqukqp"rtqfwev0"Kp"rctvkewnct."yg"eqpukfgtgf"vjg"crrnkecvkqp"
qh"cp"qticpke"rqn{ogt."vcppke"cekf."vq"tgcev"ykvj"vjg"ktqp"qzkfg"cpf"eqpxgtv"kv"vq"ktqp"vcppcvg."
c"uvcdng"dnwg/dncem"eqttqukqp"rtqfwev0"Fkucfxcpvcigu"ykvj"vjku"vtgcvogpv"ctg"vjcv"kv"fqgu"pqv"
gnkokpcvg"vjg"pggf"hqt"gpxktqpogpvcn"eqpvtqnu."kv"ecp"uvckp"qdlgevu"vq"cp"wpfguktcdng"eqnqwt"
kh"pqv"crrnkgf"ecwvkqwun{."cpf"kv"fqgu"pqv"gzvtcev"ejnqtkfg"qt"qvjgt"uqnwdng"ucnvu"htqo"cevkxgn{"
eqttqfkpi"ktqp0"Kp"qtfgt"vq"okvkicvg"vjg"tkum"qh"qpiqkpi"eqttqukqp."vjg"vtgcvgf"qdlgevu"yknn"pggf"
vq"dg"uvqtgf"kp"c"ujqyecug"cv"nqy"tgncvkxg"jwokfkv{"cpf"yknn"pggf"vq"dg"oqpkvqtgf"rgtkqfkecnn{"
hqt"cp{"urqvu"qh"twuv"crrgctkpi"vjtqwij"vjg"ktqp"vcppcvg"Ýno0"

Methodology
Vjg"Ýtuv"uvgr"kp"eqpugtxcvkqp"ycu"vq"tgoqxg"vjg"enkru"cpf"uvcrngu"cpf"tgngcug"vjg"qdlgevu"
ectghwnn{"htqo"vjg"yqqfgp"dqz0"*Hkiwtg"33+"Vjg"uwthcegu"qh"vjg"ktqp"pcknu"ygtg"rtgrctgf"
hqt"vtgcvogpv"d{"ectghwn"ogejcpkecn"engcpkpi"ykvj"uvggn"dtwujgu."uecnrgnu"cpf"rtqdgu"cpf"
washing in ethanol (CH3CH2QJ+0"

C"vcppke"cekf"uqnwvkqp"*407"rgt"egpv"y1x+"ycu"rtgrctgf"htqo"vcppke"cekf."fkuvknngf"ycvgt"cpf"
gvjcpqn0"Yg"crrnkgf"pwogtqwu"vjkp"eqcvu"qh"vjg"uqnwvkqp"ykvj"cet{nke"dtwujgu."dtwujkpi"
eqpvkpwqwun{"cu"vjg"cekf"ftkgf"vq"jgnr"fkuvtkdwvg"vjg"uqnwvkqp"gxgpn{"cpf"vq"tgoqxg"Þcm{"ctgcu"
qh"ktqp"vcppcvg0"Yg"eqpvkpwgf"crrn{kpi"vjg"uqnwvkqp"wpvkn"vjgtg"ycu"cp"gxgp"cpf"fgpug"Ýno"
qh"ktqp"vcppcvg0"

C"rtqvgevkxg"oketqet{uvcnnkpg"ycz"ycu"crrnkgf"vq"vjg"ftkgf"pcknu"vq"cev"cu"c"xcrqwt"dcttkgt0"
Jqygxgt"vjg"qdlgevu"yknn"pggf"vq"dg"uvqtgf"kp"c"fkurnc{"ecug"ykvj"c"uvcdng"tgncvkxg"jwokfkv{"cv"
c"nqy"ngxgn0"Ceeqtfkpi"vq"uvwfkgu"qh"eqttqukqp"rqvgpvkcn"hqt"ejnqtkfg/eqpvckpkpi"ctejcgqnqikecn"
ktqp"cv"fkhhgtgpv"ngxgnu"qh"tgncvkxg"jwokfkv{."kv"ycu"hqwpf"vjcv"34"rgt"egpv"ujqwnf"dg"vjg"
oczkowo"cnnqycdng"tgncvkxg"jwokfkv{"hqt"nqpi"vgto"uvqtcig"cpf"fkurnc{"]35.39_"Vjku"oc{"
pqv"dg"rquukdng"kp"c"okzgf"fkurnc{"kp"c"uocnn"owugwo."cu"qvjgt"qdlgevu"uwej"cu"yqqf."dqpg"
cpf"vgzvkngu"fkurnc{gf"kp"vjg"ucog"ecug"oc{"dg"fcocigf"cv"uwej"nqy"tgncvkxg"jwokfkv{0"C"
xgt{"nqy"tgncvkxg"jwokfkv{"eqwnf"dg"cejkgxgf"kh"vjg"pcknu"ctg"fkurnc{gf"kp"vjgkt"qyp"fkurnc{"
ecug."cpf"c"eqpfkvkqpgf"fguukecpv"ku"rncegf"kp"vjg"ygnn/ugcngf"ecug0"Vjg"qdlgevu"ujqwnf"pqv"
dg"gzrqugf"vq"cekf"qt"qvjgt"rqnnwvcpvu"kp"fkurnc{"qt"uvqtcig"htqo"dwknfkpi"rtqfwevu."uwej"cu"
yqqf."rckpvu."gve0"yjkej"tgngcug"cegvke"cpf"hqtoke"cekf0
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Manufacture of the Inchtuthil nails
Kp"vjg"kpvtqfwevkqp."yg"fkuewuugf"vjg"vyq"curgevu"qh"kpvgtrtgvkpi"vjg"Cddqvv"itqwr0"Yg"jcxg"
cntgcf{"hqewugf"qp"vjg"Ýtuv"rctv"d{"tgeqwpvkpi"vjg"wpkswg"ektewouvcpegu"qh"vjg"itqwr"cpf"
wpfgtvcmkpi"c"hqtgpuke"nqqm"cv"kpfkxkfwcn"qdlgevu0"Vjg"ugeqpf"tgncvgu"vq"vjg"pcknu"cu"rctvu"qh"
c"dtqcfgt"ocvgtkcn"ewnvwtg"cpf"yg"uvctv"vjku"kpvgtrtgvcvkqp"d{"nqqmkpi"cv"yjcv"vjg"Kpejvwvjkn"
pcknu"vgnn"wu"cdqwv"ktqp"rtqfwevkqp"cpf"ocpwhcevwtg"kp"vjg"Tqocp"rgtkqf0"

Ktqp"rtqfwevkqp."ocpwhcevwtkpi"ogvjqfu"cpf"gxgp"uqog"hqtikpi"vgejpkswgu"ecp"dg"ecrvwtgf"
kp"vjg"ejgokecn"eqorqukvkqp."vjgtocn"cpf"htcevwtg"itqyvj"jkuvqt{"qh"cp"ktqp"qdlgev0""Jqygxgt."
vjgug"cpcn{ugu"wuwcnn{"tgswktg"fguvtwevkxg"qt"fkuÝiwtkpi"ucornkpi"cpf"vjku"ku"pqv"ceegrvcdng"
hqt"c"eqnngevkqp"fguvkpgf"hqt"owugwo"rtgugpvcvkqp0"Kpuvgcf."gzkuvkpi"cpcn{vkecn"tgrqtvu"qh"
Kpejvwvjkn"pcknu"ecp"dg"wugf"cu"c"tghgtgpeg."cuuwokpi"vjg"pcknu"cpcn{ugf"rtgxkqwun{"ctg"
tgrtgugpvcvkxg"ucorngu0"]6.42_"

Vjgtg"ctg"vyq"uvcigu"kpxqnxgf"kp"ocmkpi"jcpfocfg"ktqp"pcknu<"vjg"rtqfwevkqp"qh"vjg"tcy"
ocvgtkcn"kpvq"uvqem."yjkej"kpxqnxgu"uqwtekpi"ktqp"qtg"cpf"hwgn"cpf"uognvkpi"kp"hwtpcegu."hqnnqygf"
d{"vjg"hqtikpi"qh"uvqem"kpvq"c"Ýpkujgf"qdlgev"kp"vjg"yqtmujqr0"

Production stage 
Cpiwu"gv"cn0"]6_"hqwpf"vjcv"c"pwodgt"qh"vjg"pcknu"vjg{"cpcn{ugf"fkurnc{gf"vyq"qt"oqtg"
eqpvkiwqwu"¦qpgu"qh"jkij"cpf"nqy"ectdqp"ktqp"gurgekcnn{"cnqpi"vjg"ujcpm0"Vjg"ktqp"uvqem"
wugf"kp"vjg"ocpwhcevwtg"qh"vjg"Kpejvwvjkn"pcknu"ycu"engctn{"jgvgtqigpgqwu"kp"ejctcevgt0"Vjku"
ku"v{rkecn"qh"ktqp"rtqfwegf"d{"fktgev"tgfwevkqp"qh"vjg"ktqp"qtg0"

Fktgev"tgfwevkqp."cnuq"mpqyp"cu"uqnkf/uvcvg"tgfwevkqp."ycu"vjg"fqokpcpv"rtqeguu"hqt"
rtqfwekpi"ktqp"kp"Gwtqrg"wr"vq"vjg"Okffng"Cigu0"Uocnn."ejcteqcn/hwgnngf"hwtpcegu"fkf"pqv"
tgcej"vgorgtcvwtgu"jkij"gpqwij"vq"ognv"ktqp"*3758"fgitggu"Egnukwu+0"Kpuvgcf"uwej"hwtpcegu"
ygtg"cdng"vq"cejkgxg"vjgtocn"eqpfkvkqpu"dgvyggp"3372"cpf"3422"fgitggu"Egnukwu0"Vjku"
ycu"uwhÝekgpv"vq"tgfweg"ktqp"qzkfg"ykvj"ectdqp"oqpqzkfg"vq"hqto"ktqp"kp"c"uqnkf"uvcvg"*ykvj"
gpvtcrrgf"nkswkf"ktqp"uknkecvg"mpqyp"cu"unci+"cpf"ectdqp"fkqzkfg0"C"ukornkÝgf"tgrtgugpvcvkqp"
qh"vjg"tgfwevkqp"tgcevkqp"cdqxg"ku<"HgQ"-"EQ"s"Hg"-"EQ40 

Vjg"rtqfwev"qh"fktgev"tgfwevkqp"qh"vjg"qtg"ku"ecnngf"c"dnqqo"cpf"ku"c"urqpi{."rcuv{"ocuu"qh"
uqnkf"ktqp"ykvj"vjg"gpvtcrrgf"nkswkf"unci"hqtogf"yjgp"ktqp"qzkfg"tgcevu"ykvj"uknkec"qt"uknkecvg"
korwtkvkgu"kp"vjg"ktqp"qtg0"Yjkng"jqv."vjg"ocuu"ku"jcoogtgf"vq"gzrtguu"vjg"unci"cpf"eqpuqnkfcvg"
vjg"ktqp0"Igpgtcnn{."vjg"rctvkengu"qh"ktqp"kp"vjg"dnqqo"ctg"eqorctcvkxgn{"nqy"kp"ectdqp"*rwtg"
ktqp+."jqygxgt"rctvkengu"qh"jkijgt"ectdqp"ktqp"oc{"cnuq"dg"rtgugpv0"Vjku"qeewtu"dgecwug"vjg"
¦qpg"kp"yjkej"ktqp"tgfwevkqp"vcmgu"rnceg"kp"vjg"hwtpceg"jcu"vq"dg"cv"c"egtvckp"fkuvcpeg"htqo"
vjg"ckt"kpngv"uq"cu"vq"jcxg"c"jkij"gpqwij"EQ1EQ2 tcvkq"vq"tgfweg"vjg"qtg0"Vjg"tgfwevkqp"¦qpg"

ku"cevwcnn{"owej"eqqngt"vjcp"vjg"ctgc"koogfkcvgn{"ctqwpf"vjg"ckt"kpngv"cpf"kv"ku"yjgtg"vjg"
jctf."et{uvcnnkpg"cnnq{"ktqp"ectdkfg"*Hg3E"qt"egogpvkvg+"ku"rtqfwegf0"Ftqrngvu"qh"jkij/ectdqp"
iron fall to the hottest part of the furnace where they are blasted with hot air and oxidised, 
nqygtkpi"vjg"ectdqp"eqpvgpv"qh"vjg"ogvcn0"]43_"Dwv."fgrgpfkpi"qp"yjgtg"vjg{"ctg"rqukvkqpgf"
kp"vjg"hwtpceg"fwtkpi"uognvkpi."vjg"rctvkengu"oc{"dg"ujkgnfgf"htqo"vjg"ckt"kpngv0"Vjg"ogvcn"
rctvkengu"htqo"vjgug"ctgcu"yqwnf"jcxg"c"eqorctcvkxgn{"jkijgt"ectdqp"eqpvgpv"cpf"yqwnf"dg"
eqorctcvkxgn{"jctfgt"vjcp"rwtg"ktqp0"Cu"vjg"dnqqo"ku"eqpuqnkfcvgf"cpf"hqtogf"kpvq"tqf/ujcrgf"
uvqem."rctvkengu"qh"jkijgt"ectdqp"eqpvgpv"ctg"jcoogtgf"ykvj"rctvkengu"qh"nqygt"ectdqp"eqpvgpv"
qhvgp"kp"wpeqpvtqnngf"cpf"tcpfqo"yc{u."tguwnvkpi"kp"uvqem"vjcv"ku"jkijn{"xctkcdng"kp"ejgokecn"
eqorqukvkqp."cpf"jctfpguu0"]44."45_"

Vjg"pcknu"gzcokpgf"d{"Cpiwu"gv"cn0"]6_"ujqy"gxkfgpeg"qh"jgvgtqigpgkv{"v{rkecn"qh"fktgev"
tgfwegf"ktqp0"Jqygxgt."vjg"tgugctejgtu"qdugtxgf"c"vtgpf"vjcv"uocnngt"pcknu"vgpfgf"vq"jcxg"
c"nqy"tcvkq"qh"jkij/ectdqp"ctgcu"yjkng"nctigt"pcknu"vgpfgf"vq"eqortkug"oqtg"gzvgpukxg"¦qpgu"
qh"jkijgt"ectdqp0"Vjku"eqwnf"kpfkecvg"vjcv"vjgtg"ycu"uqog"ocvgtkcn"ugngevkqp."rtguwocdn{"
dcugf"qp"c"uokvjÓu"gzrgtkgpeg"qh"vjg"yqtmcdknkv{"qh"ocvgtkcn0"

Kp"vjg"ecug"qh"vjg"nctig"pcknu."Cpiwu"gv"cn0"hqwpf"vjcv"vjgtg"ygtg"ugxgtcn"¦qpgu"eqpvckpkpi"
fkuvkpevn{"fkhhgtgpv"oketquvtwevwtgu"kpfkecvkxg"qh"jkij/ectdqp"ctgcu"cpf"nqy/ectdqp"ctgcu0"
Pqvcdn{."vjg"jkij/ectdqp"ctgcu"gzvgpfgf"fqyp"qpg"ukfg"qh"vjg"pckn"qpn{"qt"fkf"pqv"gzvgpf"
fqyp"vjg"ngpivj"qh"vjg"ujcpm"vq"vjg"rqkpv0"Cp"knnwuvtcvkqp"qh"vjku"ghhgev"ku"rtgugpv"kp"cp"ktqp"
pckn"htqo"c"ukvg"pgct"vjg"gctn{"Tqocp"hqtv"qh"Ucvcnc"kp"gcuvgtp"Vwtmg{0"*Hkiwtg"34+"]46_"Vjg"
Tqocpq/Vwtmkuj"pckn"jcu"ocvgtkcn"ejctcevgtkuvkeu"uvtkmkpin{"ukoknct"vq"vjg"Kpejvwvjkn"pcknu"ykvj"
vyq"eqpvkiwqwu"¦qpgu"gzvgpfkpi"fqyp"vjg"hwnn"ngpivj"qh"vjg"ujcpm<"qpg"nqy/ectdqp."qpg"jkij/
ectdqp0"Vjgtg"ku"pq"kpfkecvkqp"qh"c"ygnf"rncpg"kp"vjku"pckn"qt"vjg"Kpejvwvjkn"gzcorngu."yjkej"
yqwnf"kpfkecvg"c"fgnkdgtcvg"lqkpkpi"qh"vyq"fkhhgtgpv"ocvgtkcnu0"

Gzrncpcvkqpu"qh"jqy"igqitcrjkecnn{"fkurctcvg"ucorngu"eqwnf"jcxg"uwej"ukoknct"urgekÝe"
ocvgtkcn"ejctcevgtkuvkeu"kpenwfg"eqkpekfgpegu"qh"ocpwhcevwtg"qt"egpvtcnkugf"rtqfwevkqp"
qh"Tqocp"ktqp0"Hwtvjgt"gzrnqtcvkqp"ku"pggfgf"vq"vguv"vjg"tgrgcvcdknkv{"qh"vjgug"v{rgu"qh"
oketquvtwevwtgu"kp"oqfgtp"gzrgtkogpvu"cpf"gzcokpg"vjg"ujcrg."ejgokecn"eqorqukvkqp"cpf"
ocvgtkcn"ejctcevgtkuvkeu"qh"qvjgt"gctn{"Tqocp"pckn"ucorngu0"
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Forging stage
Kpejvwvjkn"dncemuokvju"ctg"nkmgn{"vq"jcxg"jgcvgf"vjg"tqf/ujcrgf"ktqp"uvqem"kp"vjg"Ýtg"vknn"tgf/
qtcpig."vcmgp"qpg"tqf"qwv"cv"c"vkog."ewv"qhh"vjg"fguktgf"pckn"ngpivj"cpf"jcoogtgf"cnn"hqwt"ukfgu"
vcrgtkpi"fqyp"vjg"ngpivj"vq"hqto"c"rqkpv0"Vjg"uokvju"yqwnf"vjgp"jcxg"tgjgcvgf"vjg"pckn"cv"vjg"
jgcf."kpugtvgf"vjg"pckn"rqkpv"Ýtuv"kpvq"c"pckn"jgcfkpi"vqqn"cpf"ykvj"dnqyu"qh"vjg"jcoogt"cv"c"
unkijv"cping"hqtogf"vjg"uq/ecnngf"tqugjgcf"*vjg"tqwij"r{tcokfcn"ujcrg+"qt"ykvj"ngxgn"dnqyu"qh"
vjg"jcoogt"hqtogf"c"fkum/nkmg"Þcv"jgcf0"Kv"ku"pqv"wptgcuqpcdng"vq"gzrgev"vjcv"c"umknngf"uokvj"
yqwnf"jcxg"rtqfwegf"jkij"xqnwogu"qh"pcknu"swkemn{."cpf"oc{"jcxg"cnuq"dggp"cdng"vq"fkuvkpiwkuj"
dgvyggp"uvqem"qh"ktqp"vjcv"uggogf"vq"dg"rctvkewnctn{"jctfgt"vq"yqtm."cpf"wugf"vjcv"uvqem"hqt"
nctigt"pcknu0"Vjg"uegpctkqu"fguetkdgf"jgtg"jcxg"dggp"tgeqpuvtwevgf"htqo"vjg"ogvcnnqitcrjke"
cpcn{ugu"eqpfwevgf"d{"Cpiwu"gv"cn0"cpf"vtcfkvkqpcn"dncemuokvjkpi"rtcevkegu0"]47."48_

Vjg"yc{"kp"yjkej"qpg/ukfgf"¦qpgu"qh"jkijgt"ectdqp"ktqp"crrgct"kp"vjg"Kpejvwvjkn"pcknu."qhvgp"pqv"
gzvgpfkpi"cnn"vjg"yc{"cnqpi"vjg"ujcpm."ku"c"rgewnkct"hgcvwtg"hqt"c"pckn0"Kp"vjgqt{."vjku"eqorqukvkqp"
ku"pqv"qrvkocn"hqt"gpuwtkpi"vjg"ngpivj"qh"vjg"vcrgtgf"ujcpm"ku"tkikf"fqyp"kvu"hwnn"ngpivj"cu"kv"ku"
ftkxgp"kpvq"vkodgt0"Hqt"vjku"qwveqog."qpg"yqwnf"gzrgev"cnn"hqwt"gfigu"qh"vjg"ujcpm"cpf"rqkpv"
vq"dg"gswcnn{"jctf0"Kp"hcev."uqog"qh"vjg"Kpejvwvjkn"pcknu"ctg"gzcorngu"qh"yjcv"c"oqfgtp"rgtuqp"
okijv"eqpukfgt"vq"dg"dcf"yqtmocpujkr."ykvj"nctig"Ýuuwtgu"kp"vjg"ktqp"tgrtgugpvkpi"kpuwhÝekgpv"
eqpuqnkfcvkqp"qh"vjg"qtkikpcn"uvqem."cpf"ocp{"qh"vjg"Kpejvwvjkn"pcknu."kpenwfkpi"cnn"vjg"kvgou"kp"
vjg"Cddqvv"itqwr."jcxkpi"geegpvtkecnn{/rqukvkqpgf"jgcfu0"Vjgtg"ku"hwtvjgt"kpukijv"kpvq"vjg"umknn"
qh"vjg"pckn"ocmgtu"qh"vjg"hqtvtguu0"Mcrwuvc"cpf"Wpfgtyqqf"fqewogpvgf"vjg"htcevwtg"uwthceg"
qh"cp"Kpejvwvjkn"pckn"*Cpiwu"gv"cn0"Itqwr"F"v{rg+"dtqmgp"wpfgt"godtkvvnkpi"eqpfkvkqpu0"]42_"Vjg{"
hqwpf"c"ugtkgu"qh"hqtikpi"fghgevu"kp"vjg"hqto"qh"etcemu"cpf"Ýuuwtgu"kp"vjg"ogvcn"cpf"eqpenwfgf"
vjcv"vjg"fghgevu"eqwnf"jcxg"tguwnvgf"kp"hcknwtg"d{"engcxcig"htcevwtg"kh"kortqrgtn{"ftkxgp"cv"nqy"
vgorgtcvwtg0"Vjg"ocvgtkcnu"gxkfgpeg"kpfkecvgu"xctkcdknkv{"kp"vjg"ejgokecn"eqorqukvkqp"qh"ktqp"
uvqem"wugf"d{"vjg"Tqocpu"hqt"pcknu"cpf"xctkcdknkv{"kp"hcdtkecvkqp"swcnkv{0"

Hkiwtg"34<"Rjqvqoketqitcrjke"oqucke"qh"gctn{"Tqocp"pckn"htqo"gcuvgtp"Vwtmg{"*jgcf"cpf"
rqkpv"tgikqpu+"ujqykpi"eqpvkiwqwu"¦qpgu"qh"fkhhgtkpi"oketquvtwevwtgu"*nkijv"oketqueqr{."
nqpikvwfkpcn."4'"Pkvcn"gvejcpv+"]46_
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Inchtuthil nails in the broader archaeological context
Vjg"ctejcgqnqikecn"cpf"vgzvwcn"gxkfgpeg"uwiiguvu"c"itgcv"gzrcpukqp"qh"Tqocp/eqpswgtgf"
vgttkvqt{"cpf"ugvvngogpvu"kp"vjg"ncvgt"fgecfgu"qh"vjg"3uv"egpvwt{"kp"Dtkvckp0"]4."49_"Cp"guvkocvgf"
42"222"ngikqpctkgu"]4:_"yqwnf"jcxg"ogcpv"c"jkij"fgocpf"hqt"rtqfwevkqp"cpf"ockpvgpcpeg"
qh"ktqp"ygcrqpt{."ctoqwt"cpf"vqqnu0"Fwtkpi"vjku"vkog."vjg"Tqocp"cto{"ycu"ecorckipkpi"kp"
the west and north of Britain and consolidating its conquests by building forts in conquered 
vgttkvqtkgu0"Hqtvtguugu"nkmg"Kpejvwvjkn."ykvj"kvu"dcttcemu."qhÝegtuÓ"jqwugu."ftknn"jcnn."jqurkvcn."
cfokpkuvtcvkxg"dwknfkpiu"cpf"yqtmujqru."ygtg"nctig"ykvj"gzvgpukxg"uwrgtuvtwevwtgu"qh"vkodgt/
htcogf"dwknfkpiu"cpf"ycvvng"cpf"fcwd"ycnnu."cpf"tgswktgf"uvqemu"qh"ktqp"hqt"uvtwevwtcn"rwtrqugu0"
]4."4;_"Vjg"hcev"vjcv"vjg"pcknu"ygtg"ocfg"kp"uwej"nctig"swcpvkvkgu."vjgqtgvkecnn{"gzeggfkpi"
vjg"tgswktgogpvu"hqt"qpg"hqtvtguu"cnqpg."uwiiguvu"vjcv"vjg{"oc{"jcxg"dggp"mgrv"kp"tgugtxg"
cv"Kpejvwvjkn"tgcf{"hqt"fgrnq{ogpv"vq"pgy"hqtvu"cu"vgttkvqt{"ycu"ugewtgf"cpf"vjg"pqtvjgtp"
htqpvkgt"ycu"cfxcpegf0"]52_"Dcugf"qp"cvvtkdwvcdng"unci"fworu"*vjg"ycuvg"rtqfwevu"qh"ktqp"qtg"
uognvkpi+."vjgtg"ku"eqplgevwtg"vjcv"cp"cxgtcig"qh"582"vqppgu"rgt"cppwo"qh"ktqp"ygtg"rtqfwegf"
dgvyggp"CF"65/322"hqt"vjg"rtqxkpeg."eqxgtkpi"vjg"oclqt"ugvvngogpv"cpf"rtqfwevkqp"ctgcu"
qh"vjg"Ygcnf."Hqtguv"qh"Fgcp"cpf"Lwtcuuke"Tkfig0"]49."53_"Qp"vjku"dcuku."ugxgp"vqppgu"qh"
buried iron would represent about two per cent of the average annual iron produced for the 
rtqxkpeg0"D{"cp{"ceeqwpv."vjku"ku"c"tgoctmcdng"swcpvkv{"qh"ktqp"vq"jcxg"dwtkgf0"

Yg"ecp"gzrnqtg"vjg"geqpqoke"cpf"uqekcn"xcnwg"qh"vjg"Kpejvwvjkn"pcknu"c"nkvvng"oqtg0"Pcknu"ctg"
ukorng."dcuke"ujcrgu"kp"dncemuokvjkpi"vgtou"cpf"ctg"eqpukfgtgf"pqv"fkhÝewnv"vq"ocmg"swkemn{"
cpf"kp"nctig"swcpvkvkgu0"]48_"Uqog"qh"vjg"ocvgtkcnu"gxkfgpeg"htqo"Kpejvwvjkn"uwrrqtvu"vjg"pqvkqp"
vjcv"vjgtg"ycu"jcuvg"kpxqnxgf"kp"hcdtkecvkqp."pcogn{"gzcorngu"qh"cu{oogvtkecn."geegpvtkecnn{/
jgcfgf"cpf"rqqtn{/hqtigf"pcknu0"Yg"ujqwnf"dg"okpfhwn"vjcv"vjg"pcknu"ygtg"wvknkvctkcp"qdlgevu"
wugf"vq"jqnf"hcuv"hqtvkÝecvkqp"ycnnu."icvgu"cpf"qvjgt"uvtwevwtgu"kp"oknkvct{"hqtvtguugu0"Vjg"qnf"
cfcig"vjcv"Òhqt"ycpv"qh"c"pcknÈvjg"mkpifqo"ycu"nquvÓ"pqvykvjuvcpfkpi."vjg"tkum"qh"ecvcuvtqrjke"
nquu"htqo"kortqrgtn{"eqpuqnkfcvgf"pcknu"ykvj"geegpvtke"jgcfu"ku"nqy0"Kp"qvjgt"yqtfu."vjg"pcknu"
ygtg"oquv"nkmgn{"Ýv"hqt"rwtrqug"cpf"ygtg"ocfg"equv/ghhgevkxgn{0"Htqo"rgtuqpcn"qdugtxcvkqpu"
qh"oqfgtp"dncemuokvju"yjq"rtqfweg"jcpf/ocfg"pcknu."vjg"cwvjqt"guvkocvgu"vjcv"qp"cxgtcig"
cp"gzrgtkgpegf"uokvj"ecp"rtqfweg"qpg"uocnn"vq"ogfkwo"uk¦gf"pckn"kp"cdqwv"67"ugeqpfu"kh"vjg"
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