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~dlehester, Essex : 

, p",rt, 1 ~ Deseripti ve eatalop;ne 

" $~AG' 

'N! No • . flite No. Descrij)'bi on 

. '.72;237994 
722384 7.50 
722382. 1338 
722383 16<')3 
.7:::;:;384 .. 14011-
7.22385 11+05 

. ~ .. !7~2386 1406 
"'7?2387 14 07" . " - - , , 

, '",' 

.' .... ;.(22B~8 .. :14p8 
0'722389 .. 1409' 

':;?2~390 .. 44'10 
-0:,'. ' 

722391' 1499' 

722392 
'?2~395 

1767 
1770 

0' '722397 1772 
.722398 1773 

722399A 1775 
722399B 1776 

slag 2 

• 
• 

slag 3 
slag 4 
slag 5 
slag 6 
sla~; 7 

slag 8 

Iron~ricli fuel ash slfll?; , 
Hearth lining (thin) .•........ 

, J:JIni thing hearth bottom 
. 8fu;i.Vhirlgslaf:'; and fue~e$~ljlll'g with 
Hee,rth linipg (thte¥') . 
Smithing hearth bottom, '., 

'.Smi thing sleg ., . ",' , .... , . 
Smithing, slag) fUel ai;'lp~lag.~)1.Q. 

. inelnding a poss:iJ:f),e tUYHe· 
'J?\1E;l1 ash slag, ..•.•. . •.... 

, ' iHea'ctt~,. lining and 'iron'"(ii~4~~.ei· 
: Smithing slag (de~s e:lC'tben ~l131,\a:L), ., . ' .. 

'$nd; iron."rich fuel'esh13lagl ...••... •. " 
f31!li ~hing slag ineluo,ipga:t;tea,rth ·pottQm 
1 "n'n ' , ",' "-' ',', :' ". 
"" .... 0-. g , ' ' .,', '. 
Heart'h lining and ir.qn-rich fUE;llash ,slag" 
.FuE;ll ash slag and Marth lip,ipg'witb.athchE;ld 
smithing slag ,..... ", " ',. "', 

.Fuel aah sleg with copper i,l.l'l"y '," . 
:Heerthlining . ,"" 
Hearth lining, smithing slag and fuelasl;t slag. 
Smi thing slag .', 
Bmithinp; slag including a h.eaJ;'th bott01l1ari4nearth 
linin~ . . 

u 
Hearth lining, fuel ash slag pnd smithing slag 
Fuel ash slar: 
Hearth linine' 
Smithing s 10 [j 
Smithing slap; 
rich fuel ash 
Fuel ash slag 
diameter 

and fuel ash slag with copPElr alloy 
and fuel asbslag 
includin[,; hearth bottoms and iron~ 
slag 
and a tuyere with a hole of c'3 cm 

slag 9 Hearth lining and smithing slag 
slag 11 Fuel ash ~lag 
slag 12 Fuel ash ~lag, hearth lining and smithing slag. 
slag, 13 lron~ridh fuel ash slag 

(, . 

Glossary of slag descrj.ptionsr ,I.A:livel· '.' 
BmHhin9 slag is produced inharge ~uantities when iron blooms frplTl{ . 
a smel tlng furnace are forged clown. to make iron bars and also! . ;in, 
smaller quanti tie!>, when the bars are further wqpked and tv.pned·. 'i." 

'into objects. Tl1e smithing slag fl'om this site is mostproba'p;Ly 9~':",,( 
the latter type .• $ome of it is in the form of hearth bottolTli3 ,the,:.:;:' 
solidified pool o~ fllag that; collects in the base.Qf a'J'org~i h.e!l,~'!<:B.f.\ 
Most smithing slag is veryoark grey .... brown, highly ves;Lqu"lar,and'\'" .ii' 

relatively dense. F:)omeof .the sllig from this. site Ceg;.7223.90):i,IJI·[' ""ii 
densler] than, nd0:;:,matla~df<:}o:rrh' :shPonQ.tihhg').y .ll'lsslVtesiculli~'iTh~i;'ltt~~··;.\ .•.... ,:.: •. 1j.· 
nsna.y an 3-n lcBoro' s,., 19.er .. " .. s,n norma . emper?'v\\+13 ) .. :Q.: .. ",:e:.· .' 
hearth though thil3. i.$ :Q(Yti.' the OnJ,y .• f@ctor which. affect.sith.ei' .:. i" I",il 

f th . 1 ' " , ," "1.\(;;.~ appearance 0: :,. e.Sf-(g. .' .... , '.' " ..,;·:."ii~,.,"'; 
1<'11el ash slags are tUe 'products of tl;l.e ash fr.Om afl-r~. P€l'l'\ct1ng. ',··i •.. · l 
with a siliceous' m.aterial (usually clay or senil.) at hi.'glJ, .temperatU:l1e!il 

.' :,' • " ' -,", ' , '" " • -:', , :" "_ / ',":." f ,(,,:, 

Irhey are effectl vely acc3-d.fJnt."lly ;fox-med, gla(,]ses a:p.d· a1Ce lJsui,l..llY·,Y,'. j 
>; " , ,\"I"}; ,0_',,/' 

H1Badnell
Text Box

H1Badnell
Text Box

H1Badnell
Text Box
Poor quality original



'. '. SO prbd\IC e 
[lU!!-;.J.er:t'6uS metals'( eg AM 

traces of .coPper. 13 ,. 
I~:r~~!~~'~l (\onnA.'r.·· allay meHing ,'. ." '" . . .. ' .... ,..... . .· .. 1· ... 

. ~"Cr:-,,-;.::·: .. ,;:· .just 8" hollow in . . ~round and th$,$urface6f .....•. 
·is ,in contae't with. th!'lfire may become.60ate)d,!with 

: PiectlS of this .. heai'bh·l:i,rlingc/.l.n· bE;! rea.dilY .. : '. 
i.ed.asthey ar~ vitreous ortorl:e sm?{aceancl.l>:rade, ~hFough . 

n"tAT'f'-i·i"edclayto ordlnary ba.ked c1\3-Y' ,on the other~-S:ometllIles . 
''piec~s of 11eartl'i lining include wMt may be descdbea as a tuyere' 

- the opening where a bellows was put to blow up the. ftre in fha. 
,hearth.\) . 

ME'rAM,IC IRON 

AM No. Site No. 

722380 
722383 
'722387 
722392 

174-
1683 
11+07 
1767 
slar; 
slag 
slag 
slag 
slag 
slag 
slag 

1 
3 
5 
6 
9 
10 
12 

Description 
Strip fragments 

Plano-convex bnn 

Nails 

, 

Bar of rectangular cross~section, 
end (?cf a 'currency bar') 

slag 13 Nails 
(from Pit 283) 

AE 551 Fragments including sheet 

, 

• 

tapering to one 

Those pieces without a description are miscellaneous lufnpsand . 
fragments without a di'scernable form. None have been .x .... rayed .\~h1.ch'·'t; 

':'.:Y . .... might show more detail. They are ,listed here onlybectllusetheytql'llt'1'i 
,\S'!tk·/W.};".ij3tibmi tted tol' ~xa:n'!ination.as part or all of .a' technologioeJ' .' ....... 1.1". 

!':I~.,k'F.\X,$.,ample. 'l'heyare no more .l~_kely i;o berelat;ecI to the;iro,n,,-wot'ki'ng i 

";~:·~':"\;":'on, site than m"ny pf the.' iron obj'ects! of'si;milai s~~ea.'nd'lack 
;:<;!.;.!.~.:.'f,:,!qfsha.pe. 80memay be offcuts or ravvmateri.al (?slag12) fOp, the ....•.. 
'X;;!i,';"lltnithbut ,. others are' objects (slag i'J).' Or parts qfthem(Ar1722380) .•. 
.'.(C;X~ i:J/hepnly piece of definite technologi9alsignific?ncE'l t\,st.he· .',' 
1-;;;;:,>;,;.,; pla'no~convex bun (slag 1) "I'oic11 isdescriqed in deta:t1iinl'13rt 2.,' 
~,;~,{':t'j~~~:j~(}:":'\ " . '" . ' , ' " , " ;, ~ 

:~~~:ii~;1: ~iE~~!;;~: f~:: ;:::;~~,'; ~1:[~f~'~:1~::: o~~~~~~n~"' m~i: ioS 
r.,!;?~~, hearth Jin:i ne;( "'r fo A. It":~t of 0. ffw ~.) 
',.{'.¥ ,; 

',' ), 

) ",.,~,,' 



,COPFEH ALLOY 

.. ' 

I\M. No. 1>ite No. Del3crtption '. 

?2~2382 
?22383 
?2239? 

1338 
.. 1683 
1772 
slap; 

Blob 
Dribbles 
Blob ~ith/in fuel aSh slag 

5 . BlobS in fuel ash s].ag1.'[hich:i,s in p,rt:lts •. . .. '. . . 
Dribble 
Dribble 

.PoQl 
',,\s . c"st;, b10wholey piece. The 

.. ·of ·~rectl).ngul"r ingot, varying 
43~ '15mm .. ... ' ........ .' '.' . 
Os st;!:.ufj; s:i?ruethe·'surplusmehli J,,'l, J-t+I'!Ie;;) .. "."'~""., 
rUnP.e:):aha in~gElte at $mo\lld~ . 
a1?out?~i5 em square#!tl1 .all 
circulatqqss sect:lcpu(9'C11 1ll1ll 
is !lotrace o,f a .fls'IllJ;i,line uggeliltii, .. Pcg •. ·\i; 
tormed-llt an investmehtmouJ,d ·,,~ .• ~n 

.... te"'j>4r"".-II\j ",i/<lI.eheoi n. ~. ,Ne.c:e~o 
),[i; ·5;;1 J?r.agl)len.ts of r.od. ax+qs.fI..eet met 

. lattW' with L'ivets through; 
broken objects , possiblY· .• ·.j;' . 

. No definite off-cuts or·fo s'df. 
noted. but most of this mat" ....... "' ... WI'S deeply 
corroded (ind tbllS aHelPed in size and <lhape sin.ce . 
burial. 

(fJ,'om pit 283) 
Also a pool of spilt lllolten metal 
Blob, D-section strip, square section rod and. 
sheet fratF,lIlents. 

(frOm pit 161~(~))Small dribble 

A number of these pieces have been examined metallographj.cally and 
most have been analYl3ed qualitatively by x-ray fluorescence. ':rhe 
'resu~ts Bre Biven and discussed in Part 2. 

\ 

Tn addition to t;he above finds the excavations also produced a 
large sheet of brass (AM. 75"'2.0) which has already been published 
in some detail. (Musty 1975). 

. CHUCIP,I~EG 

AI'! No. [~ite No. Desa.ription 

722275 11- A nearly complete shallo'1hemispl:leriea:t bowl. 
(diameter 6 cm) with a pOl;lringlip pinqhed .. out 
the rim and walls c. 7 mUl thick (cfHawkes and '.nu+,&, .. , 
194? ],iG 65-1). '1'he fI;lb;r:ic is a reriuced . 
sandy ware. wtthS0J)1e .1;:J,'1'g<$,;r;':seJIii-rounded .. ·~~:,tt 
grits. There is a thick 'gl';;ts<lY laye+, aU c 
ins tde '.' 9ve'\'the .:t·im an~.·i:q .. ;i:g4tly (J,9wll.pnt .• 
outside ~ Thisi13 weath.el"€l,(lol,;rthe,sJ,lrh(;l 
apPears 'Co. be illainlY'i':'lr.e.er,t·.with patcheS 
an\l.'efJpecia1ty opaquil'r!).\'Lnear< the rim. x-raY 
:fl~lO;Pt3SCanc~" detected :ma:Lt11y leE!d W;i ..•... ~ ,", 1\~.,~J-t.'}!'1·1W'''''.t. 
pfironana. co;pper.:Anal;i'.eI!iJnc;luding· 
rnl;ltaLdropli3tGl).Bar .. tlll"prim:glwe [)ijlli 
snggeGting; thl;ly wereof:les,d.'J;he .•. 
;;;j;lller,lr(31itti].e affequi;lC!;PY'hea.t e~Q 
f3ma.lla.re<J,s, nilar. thEl IP,iJl) w4ich are 
ves:i,cuJ"a.r. 1 . . .. . 

~~' , ' 

., !> " 



, , 
. i 

;'iMNo~""""'~ite No. 
,I,', ' 

72,2;;'76 . 5 

0/22278 
~" 1;, ,~." " 

····.··7 
"":~; .! 

722,279 8 

" 

• 

7222(10A 10 

\ 

" ,_, ;; '" ", i, " ,,,.' 1'\'" 
A rim frag;rnent of a ... ther. deepervesSeJ, 

'. and HuJ.]. 19117 ,O'ie 6f>"..3) with a diame;te;r 
10 om and walls. 7-tO.mDl thick .• It appe 
an9: is reduced fired' and oi:l? si ,t:"..h1'1" 

.l\l"1 722275, .. thoue;h $()Ij)(ilwha.t softer.. ~j~;:~~,~~1~~i~~~~1~: 
surfecesMws sli~httrace$ of aves .1 
but the:!?\;) is nqevidenc<l wh",P, if.ia· 'll;'j't):l;i;l:lg, 
)nelted i~ thisvel;l$el. d .• ' •.• 

Bod~' sherd from a. of i>1.iufl",r . 
· tQ AM .722276 •.. Itilos \:lc1t;Lre,d 
redn,.c(ldc9re) and ·np. sS,Su .. of ..•. '."'V,:.1,'J.I:\ .. 
use.d. asa 'crucible. 
'fLl,m!i't's,glllen t '. 
qt'tl:\;j,ckIl,es$ 
ein .•.. · lj'abric s. .... .. ' . 
pf;lmispherical bpwl 
Ei5-2}. '):here ii'1 a sman 

. pea!" the base bub:x;-,r";V,f];l,tores 
f?iled to detect anyelemenbs ".~ )x~;e.];lt 
clay\fabric so it is ,J;.rpbablya 
glosse,ry of slag descripttons). TheX'e 
to su§gest wh91twas IDe;J,tedin this y(j.s 
A body s tlc;;rd from a (? )bag.,.shapc;;d C .. L····~C,J.,U'.L" 
maximum diameter of about 7 cm and· v.' racIC"""" 
of 0.9 !lim. '],he fabric is similar to' .of 1\.1"1 
722276 but the form cannot be paralleled among 
Hawkes and Hull's (1947) published orucible,s, being 
relatively deeper and with the mouth smaller than 
bhe maximum diameter of the vessel. The exteri.o.r 
surfaoe is vitrified, appearing." pale green (oolo.ur. 
due to iron from the clay fabric) w:l.th,small red 
p'atches (colour due ttl copper). 'The outer third of . 
the fabri.c is vesicular indicating that the crucible 
has been slroucly heabed from below. X-ray' 
fluorescence .; "tect eO. iron , titanium (both probabl;y 
from the clay fabric), copper and.zinc on the 
inside Hurface. . 
Three rhr' sherds from three different vessels. 
(1) Fabric similar to AM 722276 and the form, a 
shallow he-niispherical bowl, similar to those ',' 
illustrated by lIawkes' Clnd Hun (19'+7 ,Fig 65), but ". 
with t~l~, dUference that the rim of this. exa~pl1l i$.· 
not tlnnner t han the rest of bhe veSSel (c .13 . 
.The crucible had a diameter of '10";'13 pm, and. ' . 

· strongly hea t ed, the .fab:riceinge.){tensiT,..,.,v 
vesicu18r nea:e the rim and v.esicu]:an ::i'ts!o'. 

, -, ":. " ,"I; 

outer surface. 'rhe. glas$y. . iue a:r 
base was pale grey-green.i·;l.n\l..,Slup.,J.~q.' 
AM. 722278 ~ . There waB no, no\§·l.].g;p.;I"s 
had peen melted in:bhis'" '''~,.'''' 
(2) Form end fabrjc 
:was. 7mm. thlck and ""'''llllC: 

· c .6 eli.l!" l.t, h~d a . rUOl\: g~:FJ.S "lY 
.'. "ll.;tr:f;'f'..ce; wi.th a rid§j'l: :ru:n!'lil,r\g.::p~lre 
:bhe,':pim" and' about a " 
th.e edge ofa pool, 
jAe g~?SE. \appears , 
;Lt C?U be seen to 

'thj'1 <;rilj1 "hereche 

I' 
,,,'i-,,.,<;!.;,,o-. m\:'!~M i _."'ikt 
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\ . 

, '" 
, , 

AN No. , I .', 

" 722213011, 
.. (con,t) 

.72 2282 

'l'10ULtlS 

" 

i"'l 

;, -

11 

1180 

'<)03 

, '. ' 

1.(\39CJ.'iPt i on' 

(Jf,:re.etl 11.[;1 th red ",. ),q'f.'",;h"," 
oJ tJ)'f!~{lq,GS .de 
,mel G<;\P1?eJ;" . 
(3 ).]'qi:l;-m .4'11,1 f,,' !.',L".J.''''' 

."Wpf3, p .• If ·Jum thi.g. 
"ebml~i~1ll0ter. ~t 
'paral,leltp the 
,i;he eX~lIlPJ.e ab 

. 'sur:f/;lQ!ilbwl;b.G . 
g1'!PGU,.,l:\lnOer, ''''4i:'IJ,"!;l 
.fl:u 0 J;1JlI s6 e p,ce lzY~d;\'l., .• Q,f1,!;.t Ji!'l',./l!:;kl,jl\3f!! ;'Jlret;e:~vt;~!li;. 
t ogi;ljj~)~f: 1;J.:i ".' 

'b:J,PQi;(,P:r:q1ii;lbl;7 <;' 
the6Jle,9~' j 

Ul1lilR$ .. "tj:JI' . Ilest.o· 

rila d it, :\,~h~, 9· . 0 Xl 9' :,:);'!3 ;W~~"Jll 1, "t;~~:~~I~~lr~~~~f~~.j~~lp~l~: and: f,6;it;+(i}~fBb:¢:J;,c IJ 
risin~;·upwardCl . ·,'WI~:t·.li:i 

:12 iplllit:h~clc. and' 
~hiSWl1s, .il fax'la1'· ge','\.'. 
c;ruc:ii1;lRep·,. '.1'he 'vu·.,',·~ 'iii'''''' 
J.aYG;r;"l.qf leSS r 
vit:IJH:i,eel and hibuJ.,y, 
'10-15 mm) ; 'I'b 13 

is 4sQslightly 
. iG i. si.J!1i. l.ar.' to that 

'. ('I '.)4?"Fig 65-4) .;, 
A sm!l.11 rim frap.' Tn An'i; 

It apPGarS to qG 
crucibles but the form 0f the vessel i~ not 
It. is I'!3c1uced fired, 'but shows no signs' of. " • .'.'.' • 
vitrif'ipstion nor I')ryt~aces' of metal to sl.u;;ge!;rt.:< 

" , ' 

, 

FourpieCBG of clay mould (none joining) ot a 
simila1.' fabric to the' softer crucibles. (~g Al"l 
722276). Tbey are Q~idised tired with thin 
laYfil+ ,next' to the mClde11 ed surface. 
being cast appear,~~:t be bl')sicallycyl 

.. ri bsruro.ning rounq., thell) and ,dia'meters 
Th lll~yb.e s;Lruill1;J;' tQthe1 

" .' trag;m9i,!1ii 
by . anel Hl:llJ,J,X11l4-7,346 . 'is. 
tohel'e\ p'l;~cI\'S~ '" 
fr . nt"nH~l<.;l,ds,~q. 'v!1,fi),:!',Al,?l1'13 t ..... "",',' .. ' 



1-: 

'.'{~\,\ 

... A1'fN6. 
j 

. 722283 
. (co~t) 

722284 ." ' ',-0' 

AN 'No. . . 

7222'70' 
'722271 

'7222'72. 
'722273 

294 

GLAY 
Si~e No. 

'1 
2 

3 
319 

PIGT-1EI:FL18 

... AH Np.. ;J it e no. 

. 'DescrIption 

Gaining rather than as .a 
as Sellwood (19'76,65) suggest~,Thel,abel 'll\0\ill:1J.:i~"1" 
is misleeding in tllis context ail ·the .. met;,al " 
not intended to cOnfO:qll to the sllave'o:t: t,he .nits, 
in the cley shbe. . ic' ",",; .. , 

T/w in-gete and r,lnners part of a Clay" 
main runner is about 6 mm in diamete+: 
splits into two, both with a diameter 
mm.. '.~he diamet er· of the top of . t'\:l~!le:kcsh!l:P'ell~I::~, 
'in-~at 0 is o.b01J.1.; 1.1,:, Hlll1." ]:his .:1 f), ',i,\elf"""'''' 
entered the mOllld i · and Was clis tr.Hlute,d;ii!;·Q 
yaI'iouspartJ;lofii'i,. Wraces .of·· ',(N:pper .. !:l;tj:g. ~;~n'I<' 

. 1rJeredeteeted U);y,i':'ray fluorescenee 
.. ·that '\;l1e, mou.ldwas'i1>eing \lsed 

\ . ' 

,gesc:r:iption 

Part of ' a high-fired prick. 
Briek(?) fragment, not veryhig];l 
homogeneou.s. It is 6'· em thick at; .' ... Y,..,. bY 

thick 3-Lj· cm from the edge where there 
(diameter 1.5 cm) straight througl1. A s milar, 
sized brick with a perforat:Lon ha!! regentlY 1:leen' " 
noted among finds from Wroxeter. . . . 
Part of a high-fired brick. Most prObably 
Poorly baked clay fragment, about 12 cm long. 
appears to be the end ofa PJ:op or stand and is' . 
made of a coarse fabric with a roughly smoothed 
surface. It is reduced fired. . 

Deserirrcion 

Pellet of Egyptian Blue; diameter 2 em. 
Pellet of Egyptian Blue; diameter 2 cm. 
Lump of sofb powder;y haematite about 2 cm across. 

~Egyptia/BIUE), (Not seen but reported with glo,:ssY';<.:(., 
)'J 

<':',,',)~':A;',' 
.c:gyptian blue is a glass frit and was ground up and used, as a blu~ ,.,:" 
pigment in wallplaster painting. It is interesting to note that 
H!'iwkes and Hull (19 i f7, 3'+5) report "pieces •• ,of a blue vitreous '. 
substance, ." blue frit." but they suggest it may, be, associate!i, 

66 
67 
(3,56 
150 
162 
165 ) , 

'\ 

'wit~ enamelling •. 
Haematite is commonly used to provide reds 
so this piece could h.$.ve been intElYl\led fOl'. 
also have been usedl,l.s a fine abrai!!ive eg 
bronze work,and $.S Such m<;l.;y pe associqted 
ousii;e.. . . . , 

t' .' 

'!,q!1%,!):/1;;':;'~-t,'1~'" ",'ii, it';'; ;'r'·.,; ."1' . ,I: 'I; 



''v,_,::,_ .. -.~-" }-'ro" 
/i'::-:~' 

]>a1't 21 .. llieCu$si?nl1n~Int£\i£P;~t~t;'o~, 
'! l' "i, 

, "~etwo lIlain~h4,v.s1;ri!!S'l,'~pre!ileAt\'l\l.!i\rJ? 
wOr'k;ing.lna.ddi tiQn.1,4etlla;-e'.~lIIallnUDIb\'lrll!lffind.s~U~gflating otll!!:t'" p, ~!~i~ 

, ' ',-" -'" , ' - '" I . 

w~re!j,li1fl \being CQ:t;1'~!ild. ou~ ~'T4E) .,v:ld(i)pce i.:f911(i)Qcl:!ia d.iIlCUS!ilE)d.,· .... ~. ". ,I;.'I"!"· 

'>. 'I'l+ili ... o.~ ,\)t~~a:E'thi1,!).m,ongi;lle exc!j,VIj, i;~rl ifE)",tU~I,I\ll!I;Y at.;r':).l"i~li ill~·"l.~ 
, .. ,,;( .!)..l1ttlE); wfilming "~" .•. ,!I. 'iluPPfilSed,ly .1ndu~ t:E'i~~. a~ab),ltit, ,lilhO),llrl.·. \IE) .' ~. ~1!!1~lJll1'~~ 
1';'::",. ': ~~t'!h~,<,q:E'j.lSinal, ,g~9~d 1,I~:E'fa~e has been .1!l~~lY ~Jll9V9A~,T4e .1:.. ea.] ~'tn.llI ."'j;1r."F 

i'\,{,'i$,;+ '.p~q~bl:;y'noi; 'vel17\ll!1I;l.;vlil .. ~o j;o:t; ... l d,eat+'UQj;:I,~~;;il!lqu1 t~poslJ1b~e~ 

;~\;i~ '. i;. '·'·~~:tjlp.~~l'!e.sbi;lE),!l:E'\W~ve.t'ed.;t':t;'om th!l.l5Ii t., ~1!I,ib.$'r.\!.bb1ehdep()l5Ii.teg, '¥l .'»i~,'t~r.':,·ii!1~ 
i,,':: ,>'W;,-:" ;,,";' < ", ," i"': ",; ,_"':,:" _" " '_'. ,'-"-(.!,-,,-:,,;';, ":,C,',, "" '-, 

:",,', :\"i'l'?!~?-~.".~~i~?J'Ol!j,l:Y:f!'~,'I\,i,nCtU~~d ·t~ he!).~tlii~"JU~~h .~QUld.l1ave 
':i., .• ,':,:':, .• ,'.\.;;.f.~i.;.'. :.\<..i~~:;~llifli~hQ:ge".:SQl1!e ,q,ftll!l:l1u:E'/),t ll!j,u~~Qimd.;~l¥',q{!;t':t'()~ t4e • .....' .'. ,'," .". . " 
t\,::d.Q:~~~~~(lE)solJlep~{!ce~;~)~¥e"':E'tl:! ;Unin~(~~~)~~9~e>~;' " .• ,"",' . 
':;{if . "t::'~''11lI,~<;?-~l!t;r1b),l~iptl'p~the .fin~ a!il~o~j,!!!;J;~(lllt~;t!).Q v~+:I,P~i1 ·.~;r(~,!:'!1l;III1!~'Q •• ~~ 

',"":'.. ~~fI~~~i~,$l1.QWins:'an~~mo.s;J; total QilPI;l:E'at:ton·~ri~n.l;lnd. QQ.pP~l: 1'~H:(1)"l'\iRl~ 

,:: 
~'i 

"',"\'~"i"-"i il">"'_,!!,,'':::' .'''' '" ",<' __ :,', ;",-"",>0 ,,-' '" : '::',;/, ".-" ',':, -,"J,::,: ' " ,'':. 
(.,~!llleQOllllp,ents a:r,bl;lSQd On tile find.s lilubmit1;e(l 'liQ tl:1#.'" .M •. !,a.l:! •. 

'" '. ;';r' ,;;' _' .','.-, :', "', . ,,! '_ • -- ", ' '" ~ ,.J"',,' :',\ "", , -,,', 

T4Qq:E'l;lf"l;ll~avFltj,QI'J: :E'Qp0t't m\'lntiollil \'lg •. ooppeI'l!ol~o;rI!Qrap and a Ql'!1clQjlqlil. 

':r:ra8;1llelJ,t'l¥4iQ4~Ve npt b~~n sflen. Thfl total fin(ll! ~y npt t!).e:E'efOl:El 

• lilpati~ill-nd telllpo:E'al04at:E'ibutionl! suggested b.S't'lj,) lloth ind.Ust;1.'i~I!'re\l.Uinti" " 

. $imj,la:E' ',faci;L1 ties ~ 's)1elte:E'ed wO:E'king spaoe and a fi:E'il blown up t~ giv\'llJ,j,~e:r.; 
tEllllp\'l:E'atures than those available in a domeElt:ic hea:E'th being the 1l)0l!'t. illPO:E''j;an1; 

so it is PPeeible to envisage 'metal worke:E's' sharing facilities. On Shellpen 

thiaappears not to, be the case I presll!IUlbly b.otl1. induet:E'iee we:E'$ too la:E'ge' to ., . 
wO'l,'k togethe:E' so the easiest way to arrange m!).tters was to group cl'aftsmen 

working with the same materials togethe:E'. • 

• All the industdal waste associated wi th coppe:E' alloy working was found 

in area I. This includes the slags containing cOPPS:E' alloy, the scrnp metal, the 

c:E'uc~ples and the moulds (except the coin pellet mould which is Belgic rathe:E" 

"than Roman). It has been suggested (see e;x:cavato:E'S d:E' .. ft) that the sCOOPIi' in 

compound 1 we:E'e associated with the coppsr alloy metal world.ng and Qertainly th~. 
~ .. 

Claud,ian deposits in .~a I did p:E'oduce the majority '.ot' the copper containj.ng 

. slags and so;t'ap metal, howeve:E' the cruei bles and moulds all came i).'om Cla),ldio~" 
Ne'I,'Qnlano:E' Ne:E'onian depoe~ te. It is not eaflY to eilCplai,Il.1ohili IIpll;t;of ma'~ElI;i\i~,.t 

. whiChl1!ay' befQi't).!;ito.\!.l5l0:E' due to the ir:E'egu+lI.:!! d,~et;t'j.put~on of, 

small(j.u.tmt~:t;YOf nnds, Some or all of t4e lilt!!:!! ~~;#~l may be :r.:eli!l!.,(WiiI,l. •. (~ 
. ,,:~', ' , " , ' , .~: ~', !~, : - ;" , '_:- ' ,J", _ -',' -, .' " 

summa:ry, c.9?~El;rIl<il-loYfil~etsce:E'tainIY belpg JJ?l'lf,eq.~n.~;reaI 

p~;io(i)~di.:ij;~;i~~~d,~l!tti ,~'4ave' conti~e~l~~~~~i1it~o •. 
" " ~ ... ,t'~:-! "',j;'?'" ,', (";;"_'>;'-;-" ,:, '_','-',; ~,i" :;"", ;"",_' , " (:,' ";""".'1;",\':" ,.:, ';'''-''' ,.', 

•... r');.'11lI,e.;;t1pIl~~~~ne;·.in~1\j.al;tY appl!~:E'!l'+!'~';8IlQ.~ntl'lI.ted. 

i9\W,!ii.l a;ril!~~:+I(\~~~!lJ;)l:~~;:tV. a!:ld. YI. ThEl.~;t;k.~;·~~~ve;r was ·fo,!P.~ ~i;!i~1!~,:!r:f:(;'~~:I:{! 
~~d, ~:t~~':in\i¥(I!':'f~tl~~f~~7~M~~~t .the ~oma~:;~¢~~ti~~~;'i.t4e';si ti .' '. ~t. ( 

.1aii1il\l;t'c~Eleo):l1~ :JI!!~~.~QP~~~{~.r.llo),l!liocan lEl¥~Mi~$Ele'(P;Peiill'1;o ~Ve(oE.l.e .• 'll(·~n~l.!·s 
ni~,j9fi~~n" VfO::~t~g'~~~e .~~~~l\l:th~ filqC"fli/)!Wo.~',~~~.Qe!l fQf!~~n ... ~\l~ J~~~!l~, .... ' ~.~ ... l.;~iI!S. ,."""'1"':.,' 

. ~ec4an,c!lf~n,i$:p;~~ nll~~~~ifj;ly 1.'!lItl>t¢4.jl1:the ;ipdv'\f!ltri~l aoj;~'{ ...•.. ' ....... , 
"'!", . - -' , . ", , , '. ".!,. ",;~. ,,' ,'., -',' >-, " 

,':;',j: . 

\.'1::,1,. \, ,;,' 
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;Ir'oB 
from 

working ns .~'.gcri~~al_··tDrm. Carl o~~~r,the, 
itE\ OL'eC1 ,the ,;m:Lt;hipE" of thp\,rud,(~ 
(l!no the w3Du;faGtu;ri>lof objec.'l;s" ... from 'ii:rop 

. i .' 'I 
'C" "'O:}:'t,, 1" lr : "1-,, '('e 0, : he' ',0. r.t; '''' "" Q. h' ,n """",(" .. 1,r,e""I,Py,l1· .'11 .. ' ro, ,.I,oq,\l;,,~,,~'lW 

,I',;en er(",Hy J(()t. :'N'f;lsqrved ,"the" onJ,iY'l\l'~o'ence 
tbp'V+Ws !';lnGe:of'.pl1{[j$.ot va,r:um:;>, j;;l'Ji~e,s unp. 
p.l:g~n;!;i))if)il;ted P\:lJ eCiqS.,.V'!hel'O the1::<)1 d,$' POlUO ',L,llL.l.+ 

.. :\:I9~1"il,lg;'qhe:i;r:'op.o:ti;}(i';¢tt:;"' tl!OIll8elv~~!JIHiJY. be 
· SiY:;I,de)!iqe~qrth~t~I'Ile " Q:fthl,nsn, 'beJ;lJ~,m,'I'1~:, 

i~ :-":'1:"':: :)':. ,.:'{/'/' ... __ <'_ ':.' ': ,"-- .. ::' .. ,',::-; --: j;-.; :'I;;' __ \P/~·:::. '. \:. ;\.,. <'.' ,'" .,.' ',- :':~-':;J'.; 
:::I'M:J~1:!,~.$ (s~e J{#t:::,0)i,~i"ovide nS;,i;lvtLdency 
'P!Q&'irl;!';lq:e?~' m!';lji~\k~fl . tl';r:-Stl (" ~1f'S11'p':)w.si ""C.""U"U'~ 
, JJ,"~'i;i:.f i·i .;,~D:yJ E;:90h:Q~~ It\) q,~s G,;n:\;"\l0 d l. Vi £lG'f; q 11 0 W 8 

':~' ,,_j>: ";;;' ·<.F ,'.: .·f ". ," i ":;,, '_ : "»~ __ '"'' : ... '; ,_,: . ~' : .. " .-: ': ... )":.':'~,_\ 
" ~l[X!h~S)11W . C) 1;ii.s;lrJ,Y.Wf3b:t:lii'tic II cake "~ 1,ll9f'lSlvr.il1cab01,1t 
'end"h&:v:Lng a l[ia"iul),lII\"tJ;d:ckneHs ·of f) c)ll,' It. \,Ias fi'L",,,,v~C'l}'}V,e.~:I';~'Th' 
Sh<!:\l'" 'lil.ndvI9:ighqd1 k~ •. A ,":,~cHon wjls'retllQVerl' 

" !l'h:i,$ . showl'1d . £l l~J)1in$t;blQ.eC;f'ec t, with lUr;!ta:LceUl9o,t 
'rus'c O'L' slag,. It ,]fjlemeCi blwt (l.l.;o,'G of mcti'll b,ad' 
'iflqctel1ed beforE! they 801i,11f:;.'3<1.1t consists mainly . 

I wit)coL'roded g~ainbo1,1ndarie8 wbich. may bsve been far 
',J'ha, . structllI'e i.e{ maip,IY' equ1aXEld. but hore. and there fir .. · .. ' .. '.'Il.:rlDu'P 
'. ofcolmnnar' 2:rcL~nG wl)icl) ,look ('Eltl.er likc". the long: C;L'a,.' 

c f2'mentite t 1::r3C o"ne C$ts iIi a vJhite cast iI'9n", lj:l.i,Q 118lrd w~s' 
fairly cCJnc:isteiit veryi.n[: fron ."'!O to 2211· !JYI which i$ ,i,n'"gree
Ulent wit:' a fer~ite+ pearlite stL'ucture. I would P1,1t the Garb~n 
content at .Ct'iHjlJ(; O.6f2', in W)'.':i.cn case the melt.inc; point iW.Quld·,!'b:e: 
DliO'lxt 1/1~J)Cc .. It .j ",-" 

} l' 
,{ ~ C0jl1p8r~_'\d it t:~) £l :: imiln [' \.-,~)jnct fl'Orr! Gc:.:t1nctl1.orpe (I:;l.' HoroUl-l 
",ite i-J]~o jYl I;~scx) of \<,Jl,-iC'L (if "'OIJlIH~I1Lec1 :- III think it ls' . 

'very. u111[l:c1,; I--:at hi!:; iD :?1il~tLini: product 'cD i.t is eomplect;i)ly 
'devc)id O';~ a. _;Jae: phase excer.~t ()2'\, tll.O i3\L".face~ I i;Jould favour 'a 
iilll")lt:in,'; ur'ic;in" Ve 110ve fOI)GJ(,I'yJ.ec:ote eG 01 1971) thot j.f 
t;}je rucl/or,'" J:'8t::i.O of ~ s.,lne1t it'll!': Ol_:c:r,:d-;ion 1;;3 r{~isnd, it ,is .. ', '" ,oJ i,',: 

,)o;·;.sihlc to ,~et enst :i-von '}'~"icll rJii..:~·)li:1ce:~; t:--:'1~ alec tHH1. fal.lp·,;~·q".::.! 
· r~bc bc\ttorn o.t (3 tlo()m~r;y fu:r'nz)Cn~. It ["1: ;Jhoul0. be n.oted :Qowever, '\ :' '~:',o 
1;hat Glich 8 piec:e of iron w0uld net have ~oen worksble'in the, 1 
l:Dytbc;t; nOT'llwl.blooms wBl'e; it r,;QJltainsTflore' oarbon 'thGp,ord;Lnar,'l. 
I'Jl'ouC:ht iron 1')11', is tlwrefor"" m:wl,. hnrd ,,;0 ,I'erhap$ . tJ,@.t is . )<Thy .. ' 
it r;uPv:!V8S compl.ete " ... ,lj;ept a.s nn ·Lntruc.t:abl.e ou;rio oy a "puz,z:\,e<lc 
bladc:i.:ml.i;h.. .' ,.e:' •. " .. , 

· Apa.ct .. fromL~\e p.i,\j'.;el.;&e$G;~.l)edab?)1(';_ 
olmpst qertrnnly a.l~!.e"$90C1a~:(:d Wlt~J .tron 
of;tI'oh C';) j oct s :f~9'J)I·,#'eta.l [larD •• ,. ",[Ibero 

· ino'l)xr.hn,g ,.¢).~ 10:8:;lV"Qll\),;t)J.,7oJ:>o(.clII,g8) 
h'. '" a!1d:l'lotell.~,c . Trb:ll,8,eo.i~.iqtiSof.t;!) 8' en.(:;a 

, '[3'\.ZQO't' ;the tqY0il'e;(d,Ji~.m3G!Il) 11i0$n8 it 
•. 1:i.s s?c,:Hrte,

o •. vIi tl::\;;L,tb;0,(.;t):~.a.1l!6ClRPE!r alloy 'd'~'~~;%~:~I~~f 
Gi;J.9,~:,i;'11;y.eredlam~,;t;~~!'1I;Ii>J:\!.1! (' 'Clflf1re . nlo,,'r,p' 

>' .. ··~;?,:./(-'.:::Jt:··-!:"ir.\,· " : 1 ':-" J,'~, <~.~:' ,.J,,' '\"-;";.: ':'" ,j, \; 

:j','\' ,. \j;:;"i\':,',ii~L:i:"!, ' " 
.-,- -,,', 

"', i:, I ~:.':; ~";-

·,·.1;;:.I.
i

,;-'>\:,. 
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"jIVIO pieces of: metqlUc irollvlereeXarrli'tled !:lflt81l0P:I'!'PP~ 
. Prof: H. :D'. IL'yl~Co'\;e 'wbp:L'eJ)0rtl3 eG/ol1owfl;- . 

": ":n8;;12" ccm'tqined.8 pieco 'of typiq!l.J., bloomerY j,ro'n 
,forc;e(land fair;ly frrie ,of . "lag. ",[Ihe ci.l;lrl::ionCoJ;ll;el1t v 

, , .' 0 to about 0. 11)1 nndtbe""Wl,'.lmanst etten.s truct\lre'. tH1VW13 
,.~. ,ha~ been CQoledfairly ~Bpidly to iive :aferrit 

. stl?Uc'turE~. IJllle]Je1Jr],i:~!3i'-l !,lot ra'solvable, at'X', 
'., .... " it W,qS !lot. ulow cool.ad: ·tljr()u~;h ·nlf,800o -. 600°{,) . .),.'<;.[1"; 

',.';Pai<IXlG,iilB of an areal-lith: O,J:;: co+,):)on) b .23LkHVI.· 
'.fo;!:' s .<L,1Jl?E'l . f,'lts)el. anti ,Wl1iQ'h nU~I;gjlsts: that it con'V ,.!O~'";:;> 

oit; 'Borno other Iiw:):i;d (ijbJ;lttion (;;lOlllel),:t.. '; 

. 'lump (partof'?~~392)' 'W~s .m(~S]:i),:I 
::P,ee9;;4e,$:. :. 'Ii;; was .d:l.:rfi<luJit toe1:; 
;:\\1 i'ba:j.'uhd''l;here WO\$ffi.<lI!,lted evide. Yl<;le',,!g;t) 

'.'bp;t,;Ja',o1'; wb.ic'h '::l1..1ggeat s' /a' .. hig h pnt) 
,":of ,"coJf.in,g irl':l.ic i'J'b:~:p'g' pho $ph.ol'1J"l "e 
·'··";)l;eas.,:.y{hHe.th(;l : hiSllel? c6ll?bon· C~ 

of O. 029f).etches ali'btle •. ']'he liE) , SI.'. lI!.as'.'i'il '0W," 'J;fi'rp'flj,e<: 
21l~UV:r; . (no, nitride) '~o 330 ".VI ("'Jitb ., ,i.\Lq;\;l) 

• a. high phosphorus wnlught iron \\lith high 'n;!: 
It h8[3 been coo1ecl slowly enO\l[)l in tbe low 
(300° ;.. LI,OOO) to precip.i.tal;e I;t\e nitro"en as ni. 
thoni~l?ogen comes from the pir blest; I do not 
has been introduced by some form of cementation in dung, ., 

• 
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. ',copv"r AJ-,lo~' M",tal Worldnr:;; .•.... ' . ...." 

In t)::IG Roman rerj.c;>.el object;s I,jere made' of cOPI;er ail 
mo1.n t'lI$.Y,s.. 'L'bey ~J~:re e~,thor cus !-~ '.I il~ piece nIr)ul,ds ': 
moul,t",· or they were ,writhed. In the 1<;lttor cose . 
ca"l; .1)10n], was.lJ8mmereq,. into "heel; .or bar:;; o:~' rods 

· thE:m .f4edo frqm theso selili-mrmufoccurod Hl"te:d.al,;, 
obJ ed+;Cl ~,ave b()thc&.(\ten:lslllil;hedparts. . 

- , . ,,- '-' 

· On Gl~eep<m tho;t;e" is i10 evicience thl1tconp~r w"" be in 
from j~. or.'e" but:Lt:ts cle"n;' thl).t qopp6r alloys we' 
8,1.;1 ca':',:t'. 'J"';er8; aDO, gr1J.cible;3, coppery, ,,;lo[,;s,-, clay; : 

" ... G. ,C .•. l .. i, .. · .. b .. :.i ... n ...•. e; .. I1[l1'.lle.. "'11(.1 .. m, .... an ... Y.··.·.'bl. ObS,. '.'l,.r.'.1."1.)b.lei3. I3nd cP o.olf'.; Of.' .'" .. p -1..L, i me.'l;!'l,l." '(noe COPPE,lrAiloy "n:l. O"'uciblo,, ,.;ecthm.s ot I' 

·fq:r;I;i.,,{~aj,lB.) On the <lm:ttl:il1L~ sideLhe eviden,Go is, 
'l'h'}~e;;tr8 many sOi'aI's. pf nnd.i;J)ed Gopper f3110y"" l:'0 ,'t $. 

·.Cl;'O",.s'r-,s,eo.ti onane\ ",hoet ('or di .. U;erentthipknesse$. t;:'".:;.!'t,;('v? 
'in:a'~i'n'ia\l hO\1eV$1;' lnaylJe parts of .bro'\;;eq qbjects ''''Rt'h'flT' 
objects in the mal~in:ef 'J'h8['e ('Irq no piocr)s that ,0,;,';;"'"'' 

". ,id';')ntified a;'1 Qfi'cutG mid muny ,sre obviously part" 
. (eg;piec8B of, "heetheld to[wl;her wj,t~) .!'l" rivet &1jq..' 
strip with an engraveq. defJign), it' 

'r}~elClrc;o orass sheet (JIll 7~;1e20) ,md Lhe ('n ingqi; c OOrnel' .. 
(AfL 1.22365) are probably best interpreted ae raw ll)"l1;;erit;'ll,sJoI?, 

• thiB metal 1'IOrking ind1Js try. 'l'he r31ll.3l1 corner has.,;dq:t:i.nite:).y·;' 
been cut (with a large chisel) from 8 big[,;er piece, perhap,s'ret;'ld;y: 
to.,o in'co a crucible for rOIilE;lbnU'. 'r11e crueible" !'l,I'e'not 'VrHYY," 
informative us o)11y one (IeI'! '1'2279) provides Dny pOf;it:i.ve·evideRe~. 
for copper Dlloy fiie1'cinr~ althOUGh I,be majurity vlero pI'obabl,y 1,.l~ed 
in n ;:;i.rni Inr "lILly (but ::-lee: C L 51C'.::r T'roc(;sses beJo~I'J) .. 

f"l'uch oJ' the ,scrap' meted wrk, eX81:J.LneJ -l~() see wtl8t f;orts of copper" 
alloss were be'inc; nS(';i}.. J L i~~; known, thot tll8 H(}illanS used many 

~ different: alloys - t);[,8S~_J;S ((;(Jrjlj('~r and zinc), bronzes (copper and.
tin;' and c:unm,;tnl:3 (copper Ell) t in awl "i.nc), ;,n:1 all but tbe 

· brtJ::\f3CS 'v"J"i t_~h v8r:ri,n,~~ OiLOlJll Ls of lC-::~td ndded. coo CP,C:-Iylf~Y et 91 
forthcominG)· 

,i!leis':Llograll],ie sect:i om, ' erA lJ,alie l,y 1 pof. 1l. Tylecote amI his 
deGeriptions allpe8r belo\v. ,,\,n]] llGraplJy shown the strueture of 
1;1;e metal Emel it;" workinc: hiutory - whetber it is "as CAst" or,' 
has been Gmithed and/or ~nnen].eci. IL eannot differentiate betwe 
fairly Gmu11 umounts ofti.n Bnd zinc in an alloy aB the met all 
braphic s'cructureG t:,ey pruduce look the same. fl'he ha.rclnes 
the metal can "o,met:irneB :3UEEP8t one or tho other. as mor.e ~."'~k 

,1'1ost of tbe pieces 'were alsc' analysed by x-:ray :(:).IJorellcellco:;, 
'l'his indicate:" I,hp 01 ,:l;int:·· ,1"", •• ",.1; in thesfJ.rface oftl).e o.t)il~?C}:!<.".,,\· 

, Wben metal alloys decay Dome clementE react rnor~ rOfiq.i:).y 
,," ot'h6rB with thegr;ou)1d \~ater ,<)0 the composition Q:f¢ol"ro 
····',.:product,s is usua.Uy not vor~' elose.ly related to that 

. \; Qr':~gipa.l object.. }1'O:l;' lll,i" rea,;on .no attempt has 'r' .'j<V.," 

'. ~J;ljt;'lntUy~he re,sults, theE)lernent$ are r$,nged in. 'eGJ'$'iHl;h'igJi!!&iP.q;,~~ 
. ,Qt. sd~;n41strengtb detected.' It s.l:tould. 1).e.poter11lo·we'lTe:t", 

.. 'I,' ~g·~.1JOS:.~ of tin· in' a p1'9n:';6 ,';i veS a fa:!) loJ.,aker s LI',ueJ. "1n;ii~.p, •• !<1'r'lqi~.:· 
ih;'~*;ncin'a braJl,s<SQtbfJ order in which the elements .i\i~;'!;;.:!l( 
"'i:d'eces,si,1l;'J,,;l,ythoir 'aGtpel ~h oJ'der. . 

"":;>, \",,';< -' ,:,~ ','-: '. , " , . 
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As can be Beerl from the 'Ta.l)le below L1:Jere :i>::f3' w:Lde I;'anfW9;f, 
"lloy Lype t,huue;h rupst ,leem to cuntain detectc!ble 13IUoUntfJ 'oJ' 
both tin andz;i.nc (c\etection lirn:i.'t',l for zinc 3ce welll un¢lell 1% 
and for till not thCl~ milch hic\her·). 1'be lead coni,ent vfJ.r::ies· 
w;kJ.ely .BrL!.·is 'probBblY .• detect/) ble ]lY X-l"BY fluocescfmee:BoG 
~Do loW to be Been meta11Qgrophically. . 

'erIE> :Jiq,e l'(1;)C~) oi:Bl;Loys detected in the spilt molten 
<l1-lgge I') L" t]IBt the' 0 btl ec·t pHic1c'i.e h "l.re 1(1101' e ofv13ri 13 b 1e C o)ll.P')9;~.1,l;+q·:t'l.·~ 

! 1'1l.e. hb:i.~hed . objectpfrOllli;he si;te (~dtb thHexee . 
p,x:(loc.:hes) bave not bEH'>ll una1.yl') ad so :L t1 snot . P Of;l En 

tbeyJi!:Ltror t.hiro VQr'ii>bil:Li;Y. . The ]n·oochQ$. !JQwevec 
b:l'liIpSt,3S( 80e sf;lperaJ'!\l:L'oport fotd.otails), . 

-, , v', ' "'; ,: <,': f _'~ ~, ," ': ,'" - " ",' 

.UGf.1,l 110CiraphicrelKOrb 9nqoEP,'r.oUo;y: vieees 

.'l::y+eco;~e) ,', • ' . 

. pit 28;'2 

Sections were lllqde from'tln:ee aeperate. pittces 

'(1) Sheet 2 rum t},ick.~ A well-alloyed copper~basesQltd. 
. fine c;:c .. rined, equil,lxed an,'ltV/inned. 'I'h,e haX'dnf;l[lS·:i.,s 
w1:l.ic1. mlce.befOtc,; D well-homo.:;erd.[l(}(lbigh tin bconze or 13 
brass. As there are no Sj,,~J1E~ of ~old workin~·i·t .seenlS I 

it mUfOt P,' Q bronze ~d t.ll [l1·('u'l:; '13;,; Bn. . 

A ":;)"- ec ticmed strip. I.e.,. fJ ye 110w than tl',c, allceve bvt thi.s 
~-,;h_O\·1~3 ;3i:~~:nr~ of l;h~) cielt3 tl~3C ant] is co:ced.. iI1YI8 hordneS's 
ifJ 12:) HVI wbi.chincl:ic8te:.'; iJ C;"lf:L t:Ln bronze Vlitl about 135( i3n ~ 

. (3) A b'l"" 0 .,"rf)X'lm'J "e,] v:\ '11'1 '·.·.1·')[·(' o1i'~"" ~('I'e conn."['y ·tl""ll .el'+he'·~.· Ll C...L. OJ.,!.' __ , C,l) ' __ ,;~. ,_j, .1.'- __ ". 12,;.c..L. ill~. t'r;"'"", ,C, ... U ... ..J.,.,~ 

of U<, 111::ove. j, oOP.l·er-bu'3c !wl:i.d '301uLi on lNhicL Vlar; d.iffioult· 
to ~]tch.. ',1"_'8 ":I£1rclner·'::. ~i u 1C nV} '\.Jlricle'l .(:;lJ_ggests 8. G\lfl-mctal 
liJ-LLh ni leEn:;t -:O~~:~ -Lin Ci..d11'i .. \/Dlc;:d,: CJn+~-Zn) .. Ii; ;~hows no traee 
'of eor::' ,,'n thElI'Elfcrc 'J" b ell vlell homogen:iscd. 

"')')7.07 
(.--{-::~:.~ 

r(~e pleces \vere cut from tbeseo 

A c;ox'X'ocled cored tin, bcollze with cleltabut noleacl. The 
he.rclneS8 jt) '1L10 IlVI:'· ']". i" h, a Gas'\; tin'bX'onze ·1trit;h .abOut 
1';:;;; Gn. 

(2)'A cOred alpha 
"-:J't· C 01.1 lcl bi,' a 

",', 

copPQ.r sO,Jid solution. 1'1)e hcl'!::\'lnaqs.'i\'s 
ca:t~;t Qndhomogcmised brass .or a.Jqw'iI'!;l.J;) '·.'ib!t'o·i!i2,ei.l'ii;· 

: : ( ~ . : " -,:' :' ~ , . , 

(;.) . Uc)thEX' like ('1), 'A cor.e1 tin:' hv.omle· \vi,'th . eno'"G;p 
jndic13tEl cJilout' 11:'!i ,Sn •. 'l'he l1i3.rdneSS is "110 BV):. 
·prr~·sent (1. e . ),€i:Jijl . 'l;l;)QIl 1)1!',) , ," ..... 

:- j' 

AW 751.··· 

"': •. ' 

l' ~ , 

',,: ' 



.;"1 , 

• 

, 

AQopp0r-ba8~ alloy dribble. ~lhi8 is aD equlaxed 
:Jolid solution ,lith aliLl;le,lIelta phn::e ancI clorae 
.(.~oItr()i3ion. rt ;':::1ii,)i",'S sign~';' of :ce~:d_dlJ,[Jl Gori.ng'~ 1111).6 
'6~:! :'HVI :;i."',lli\~I~~'e~;t;n low tin conL0nt,_' 'I1hE;'lrerOre I ~1Q.ll1d 
"tlaJf:i 'jj:; Q ff~:3t-c,oqled tip hronze t'ji'\ich hac;" be'{;:r~~ 'p 

e):10\1,£11, \;0 J'O~)OV({ mnch oft1,,· Go:l'inr:; but noto\) cJiIErs 

ph8~Je. It prob;;lbly Goctoi)J[: about 7-<3i'· .Gn. ' 
~, ':" "','. . 

• 

"1' " 5 ''O', ~16 ' 

( '" ' ,) 

(2) 
( :z \ 

, ),/ 

ell 

en 
C1.1 
C::U 
(;1). 

en 
eu 

JOb 
n 
1:111. 

Zn 
Pb 

(PbSn) 
:~)n (ZIt),) 
Pb (:3n) 
J->b iJ!1 

c::>pi'~er 

-- z.i nc 
C;n 

":rb .-
-~~j,Y.l 

lend 

" 

foP}!. ('lcmr~nt~~' in hr'r'('," eLs are n_ot 
lJeteet(;(l \'Jit')1 :,;n,/ c8rtc-1inty or L~t 

~)ueY' low l~:\veJ.;-~ l~li:-lt i l-:e;~' ere 
l)nlilc,~ly to bf.:: IJ(~libeT'c'Jte fJClcl:Ltionfl 
(-f) t .. }!8 ~,'llo~y. " 

"" 

, .. ,j 



, , 
'ther Px',)ceG~.f:. 

One interesting; [Sl?OUP is t)le three critGibJes wiPri 
depOsita in them (AM 7Z2?75, 'l22280A (1) & (2»)~ Trie ~ 
s.llshow tbe presenCe Qf,coiH3id.Eq:'fJ.qleI;Jmount[0 6,f J.\!ol>d 

'tbattllese o1'e, del:Lbol,:'etely wade gJass rathex' ths.n 
p:cocivqed' '81[;\g 'deP9.eits,'. ,'OdnBidel~8bl& nimiJ"ar; 
,haVebeQ)'l found in fit'l,tcentu:cylevels ,( 
?5i f"" ;;) Vlhore it; ",)S sU(je;est,'cl t,hat the, 
~l,fS$ they contail1ediJ'Wd.boen used [is, ,",,','P'I''' 

OX,' whate,vpr colour cQnt&q,n at loa,sG 
, :197,~,;:G:i.ok o~,al ,'fQ;t:'thGoming) tllOUGh ,quonrt 
,/'" (,lnl"',}de:po,bly ,,";SOl(\E;, <::;010urc; "no edin\.': l(J.rge;r 

<l(iV"')),PP'!;\,ul1y.< Both iron ,and COIlPt3J:" (the 
,,+rj.'t,!:),~~hSkl(lrPos:itsf c~rL give,rh!8 ,~;o e 
cnlQUDpdepencllng on cheu' c~onco;ntPet,lOl) $hp. ".fo,.H'U.'",,'.',> 

,;ve.':r,'ie't;:y 9:e .colo,u'[j noted nere mC\~~ ther.fifore 
,j;nM\dofE~ne;ity in the Glt;lsscompoun.decl Wi/ill 'T~".' 
"~,it;ate:;l/' In tho ROlDan period highlearl. ~laps 

..•.. f'\l'lame11;i.rlt~b\)t; .. 8.1:;'0 for .,1111811 objectsg\UC.tl a,s. 
'pi,eqeq, / 'Without furt1;'er evidence it is not ;PO(lG 
,'e:x:acG:lybow tbe glass from tho cruci)J:l,I':;'\1aSused. 

;~",.-" '" " , -,.' : ,-

: Ih a, COl!lplomcntarJ. SOrJ'Je it ~J()ulrl be interestinG til kno,,, if ,tho' 
,b;lnofrit Hawkes 8" Flull (191\'7, 3115) mention is in :fact b;l),lE;'l. 
EW8Ulel or who thor it iG the pigment ]i;gypt:.i.an bllW, " AlthQugh 

'thero is no l'Ol)l30n "IllY ;;C;Jptian blue :;,hould not be meltr:d IcI,?Wn 
to make a :la:3s (Brin (19 , 126) RllGgeGts it aG a po:;,si1;lle 
step in 'rho disGovery of (1lass} it soems il,1' UI'UE;'lceE3sar:i,ly 
c ornpli.cat e;l a ncl lonc;-'tJi.nded proce,Juro. 

~he pres811ce of p1[IOents amoTJt~ the finds is something of a 
sU1'prise 88 no stone buildings were found.. It is unlikely th(J.t 
timber or vJattlo [) (1011b SGT'lJc\;uTes, Wh.lCh must bove bad a 

• liElj.Lec] life., would l-'Jnve be'3n painted vIi.th exoti.c, and. p:res\Uoably., 
ex.pensive, colourf;i SlJC:'1 o.s ption blue" 

" _ 1~ 

'L' " 
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. ·Il.e;feL'enecs 
-,~----..,. 

B'~yl~::?( J ("1978). ;:Phe Homc)yt CT'UC -L blsG from CTlapol 
'i.n Down, A· Chi~;est~r (lXCBvoLi.ons 3 254-5. 
C~'hi c IJf~,s t 81"). I' 

13.8']18.:'" 
" ,.", '" .; Jete1 (!orthcomJnc):- . 

J3ny1oy J, Butcj!er ,,: 'Dnel, Orosi;] I. '.I,~,. 
'PTOoel].f'''.! from nJ.cblorough. ["ort, KenJ;. 

':1, ',A:co11~1e,ornet;('.y ConT. ~,-, }\l:.LnbuTbh.) , 
'<).11(1 . . . 

Jiayhoy J, JnQ Bntehel' G .. Vad.<iJtions in 
'. pf'FqmJn tlJ:oocl.es i (Prge. j,80 A).cj1ee ~'\'''y", 

Hawke8 OPO Dnd Pull fiJ}( (": 9!! 7) CnmuloounulJl. HOGoarch Hep01.'1; 
:3cJcj.ety (j'f iinti;:.;-uarj.n;::;, l.jonclon. 

['1u:::l;y J 

:3ell\iJ~)o': D (-"1976) f":in!::iE:-': .i C'I I-',~;roni'. 'I) n',il(i. ]_:~,cu\'rl) Do. I_':.(;wan' crafts" 
,,~ !::l.lc1<\1ortJlj, JjOI1,-,?~'n)-'·· -

':"l ::', i_:\:'T,-'",' ,,,._L, Q l 1 11'1":" 'f (' :". (' ,- .1. ".' , ~ '-' .•.. 1. , ",.,J • "., , 
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