
Glynis 1.:..dwards Gctober 1983 

G'J.ic.el nes 1'or wi th r~,8. ter ial 
i'rom s tes ic re.:.ains 
~ave en pr06Grvc0 by metal 
corrosioL p~ cts 

http:G'J.ic.el


TITLE ~';ir1r.:.' 'T'LPC: PC'"!" <j:;",linr- '~'it~ "'l8:~ri~1 Prom f'ites \~he!'e, 

cr~~nic rem8ins ~8ve been Dresenved bv metal corrosion 
ored~lc t . 

AUTHOR G 

DATE (Jcte er -l0Pi~ 

ABSTRACTS 

~nc des classification of types of materiAls and tyoes 
of deposits involved. Lists pcintp to be t~~en into consider~tion 
OL site and in the laboratory. Gives e Y 8Dples of information 
ctt~iLed from spec list examinatl'on c~ or~gnl'~ m~te~' 1 

- .~ ~ ~. ~ ..n _138 so preserved. 

~xc8vation: examnatien: organic mqterialp: metals 

THIS REPORT IS Level III 

.THE INFORMATION IN THIS REPORT IS PROVIDED ON THE UNDERSTANDING THAT ITS 

AUTHOR WILL BE CONSULTED IF THE mFORMATION IS TO BE EDITED FOR ANY 

FURTHER PUBLICATION. SUCH CONSULTATION SHOULD ALSO INCLUDE PROVISION OF 

PROOFS FOR CHECKING AT ALL STAGES IRRESPECTIVE OF WHETHER ALTERATIONS HAVE 

BEEN MADE TO THE ORIGINAL TEXT, AS WELL AS FORMAT, LAYOUT, AND FRAMEWORK 

WITHIN WHICH ANY CONDENSED VERSION IS TO APPEAR, ESPECIALLY IF ATTRIBUTION IS 

TO BE MODIFIED. 



GUIDELINES FOR DEALING 1,riW.d l>1ATJE!1.IAL mo:rvr SITES WH.ERE ORGANIC RmAINS 

HAVE BE'::"1~ ffiESERVED BY MErAL COHIWSION PRODUCTS. 

Over a number of years, \'lOrk in the Ancient Honuments I.a.boratory on the 

examination and conservation of metal objects, particularly those from 

graves , has resulted in the isolation of many fr,:;.gments of organic 

1
mate~:,ial preserved by metal corrosion products. From these remains 

specialists have been able to identify some of the materials used, and 

2
also report on technological details in cases where these are preserved. 

Guidelines have now been developed from this work to ensure that the 

maximUI!l a::Jount of evidence can be cbtained from or:3'PJlic materials 

preserved i:l this way. 

,any orL~anic m,·terials in close contact with metals in the ground can 

be preserved b~r corrosion nroducts. fIne first task is to decide whether 

any such "reserved m~terial has relevance to the object or its context. 

'The conservator may need to discuss this point .lith the excavator, and 

possibly ,dth the apT'ropriate speCialist. 

A di_stinction can be made betvreen organic rlater.ial in its 'natural' state 

and that ,,'hich has bee!'! fashioned into an artefact. Deposi ts nr~y be 

na tural, ac6cJental or deliberate. A rough classification of the t~'pes 

of evidence has been ~roduced, dividing the orcanic material into three 

major gr~)Ups ....ri th subdivisions rel2.ting t,; the kinrl of aeY'osi t. 

a) Hando:'n deposits of veget1'io!'! in which metal objects become buried. 

" 
This can be derlonstrated a 0TouP of iron currency bars which Here 

thought to have been bound \<J3.tL leatll.er, bu"; on closer examination the 

smooth patches with a suggestion of a pattern were found to be 

leaves. 

b) Natural occurences of org7:nic material may become incorporated in 

a celiber2te dcposi t. Pupa cases f)f insects vthich fes upon the bJ;:; may 

be preserved on metal objects in ,,_ grave, c;nd a -I; least one eXi:u::ple of 
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c) Natural organic material may be deliberately buried. The preservation 

of grass on the surface of metal grave goods has suggested that in some 

cases the burial was covered by this. Human skin may also be preserved 

by close contact with metal objects. 

2. 	ORGPJHC AR~@ACTS IN ASSOCIATlm; ',-.rITH I-rG'TAlS 


a) ~races of an organic object such as a textile may be preserved on 


a metal object .lhich was accidentally buried in contact with it. 


b) A met~l object may have been vcrapped in a textile or contained in a 


box, and renains of these items may be preserved. 


c) '.i.'races of orGanic artefacts may also be preserved by chance association 

in an intentional deposit like a burial "dth metal grave goocis. Fragments 

of the coffin may apnear on any metal object \.;i thin the grave, as may 

evidence for a cloak or b12nket covering the body, and any garments present. 

Larger organic objects such as shields may leave traces on metal objects 

not directly associated with them. 

\" .
a) Ure'E'.m.c objects ,.Jithm8tal fittings like shields and boxes may leave 

• Coffins and leather belts are also included in 


this croup. 


b) Some metal objects hc.ve organic ~rts, examnles the handles of 


knives and the hil ts of SI-lo!.'d~. 


c) Urganic artefacts may also be closely asc..'ociated wi L metal obects, 


althOUGh not of t~lem, scabbards for swords being an example. 


It is the responsibility of both the 	 t and the conservator 

to ensure tl1a t this evidence is 2vailcble for 

clenning the metal objects 8':"ould be carried out on si ta, 211d crea t 

care should be t8.ken \·!hen the :rl8. tcrial is Forked on i:1 the l~bo!.'a tory. 

"JUch evidenCe! can be nbtp.ined from deposits such (1,8 [';.raves ",'here metal 

o'~ ;':Te buried in clo:-::e conto,ct \Oli th or::'['.11c artef2octs, 2nd essential 

infor.rr:z tior, for tl:.e dCt2 iled s t',d;, of c traces :is c::n:"tG,ined in 

,-;rave 'Olems. Co-o'C'€-ra tion bot\;e€:1 excaw::or, conse:-vf'. tor .'lne s:ecicclist 
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is necessary so that the potential information may be recognised and 

relevant records kept. 

ON SITE 

As mentioned above grave plans can prove essential in dealing with complex 

groups of material, and addition8.l details such as which way up in the 

ground an object ~~s lying, and if it was on top of another object, may 

shed light on organic traces. 

lhe organic l'Il2.terial is often in a delicate contition, and care should be 

~,,_ken to ,protect it by leavinE' a coatine of soil over the surface and 

careful packinG'. Conventional liftinc methods using polyurethane foam or 

p'astc~r of cem be used to 1i ft groups of objects, but at times 

the confined space of a 1:,T~ve and the rroximi ty of other objects and the 
w 

skeleton can make tLis impossi_ble. Objects C2n be lifte(i in :3 small block 

of surr~undinc soil, b"nflace as su"po:::-t, but no consoliciilnts should 

be u.:::ed as these c:"' n l:1C1,k,J l" ter cLal1in :.nd identJ.ficatiol! d..t...L'fl.cul t. 

Great care must be taken h'hen cleaning metal objects if there is a 

chance of orgrmic rna te:dal being preserved. 'l'his should always be carried 

out under magnification, the a 10\-[ power binocular 

microscope 1"i th a variable r:lao:ifica,tio.'l. 

All objects from a c::::ave r;roup s'.:ould be exanincd and it should be 

remembered that s;lield besses, {;rips and rivets forn: p2rt of one object, 

as do box fi ttin"'S and sDearheads and ferrules, 2.nd theSe shoc:.ld not be 

trea ted as BTC'UPS of ,'bjects. 

If several objects are lifted in a block it is essential for the 

thE: exc:;wator. .i.bis is a c'.;ntL'.w.tion of 

the excavationnd apTopri2.te records should be made in the laboratory 

as in the "'ield. 

',hen c:e,;;c:>:'ibin,~' the preserv:ticm of tLe orU'nic ;~:'1tcrial care sl:'0uld 

be -tc'1(r:;!1 in C}le c,,::;ice of ter:ns sc that ~"O cmfusio:-:: arises. surviving 
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material can be divided into two main groups, that preserved on copper 

alloy (and possibly:lead), and that preserved on iron objects. 

In the first case the bacteriostatic effect of the corrosion products 

i~libits decay of the organic material, '.ibe material is still organic 

and may be subject to shrinkage and warping. It mc~y be stained by the 

corrosion products, but in some cases the colour has been preserved. 

In the second group the iron corrosion products coat the organic 

material which Can remain inside this coating in varying stages of 

degradation, in some cases becoming a 'replacement' \lhere the organic 

material. has totally decC'~yed leaving a cast of its surfFlce or structure 

in the corrosIon products. This latter distinction cannot generally be 

made 'Ii thout the use of high p01t/er mac;nification, so unti.l such 

exa~cination h.?,s bee11 'U.:1dertoJ:(?n it ,.;ill be best to describe the materie,l 

2,S 'mineral preserved' on c'~;p"')er alloy ()r iron, and perhaps abandon the 

3term replaced which is not strictly true in many cases. 

'Replacement' does not apea.r to result f!"cm preservation in contact 

Hith copper alloy, but confGsioC'l might arise l:here iron pins and springs 

2.re presen' on copper allo~' b!"ooches rend the preferen,ial corrosion of 

iror. pre8.rves the orca:',ic r:- ther th."!,n the copper corrosio:1. 

'Until a v Q,:,rtific·tion has been made it is safest to describe 

the rna teri;'.l as 'organic' as certain materials can cause confusion 

which will be discussed belm,. ~,;bere ;-,os i 'ole it is desirable for the 

specialist to sec the rnaterial L: rcsi tion on the object, and to take their 

ovm sa.mples ','~en necessary. If s;}.'r:.ples h.?,ve to be taken b~' the coservator 

the position of them must be clearly recorded on a drawinG or a photog:t'C',ph. 

Consolidants sho·';.ld not be used before specia.list examination h~s been 

carried out, as de-;;ails can be obscured, '~hotog!."6.phy can be difficult, as 

\.;ill identific?tion using a scanning electron microecope. 

Jtabilisation meticr)ds for the .mt.t;-t4\S can also be ''''c:stricte0 ~f oY'ganic 

m'l te"ial is present v:r-Lich needs to be preserved.1'he rs~:Llu.::1 organic 

rem~ins on iron objects can be adversely ~ffectcd by some treatments for 
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iron. Even if the surface of the organic material appears to be unaffected 

damage may be dome to the structure. Any coatings such as waxes or 

laquers will obscure detail and make later examination difficult. 

-f.he organic material on copper alloy objects can be affected by immersion 

in liquids causing shrinkage on drying', and any crystallization of 

benzotriazole can destroy the structure completely. Unlike iron where 

the organic material has become part of the surface of the object and 

cannot be removed in one piece, it is sometimes possible to detach the 

organic rraterial from cop~er ~lloy objects without its destruction. 

Ideally specic:.list exa-ination should be carried out at an early stage 

i~: the conservatLn :c:>rocess, before any s tabilisation methods are used. 

If this is imnossi'81e consideration should be given to keeping the metal 

objects in 2~ sealed (:'ry enviro!1.ment, 1L"'ltil the orCdPic material can be 

studied. 

Unce the nrGanic ;;:ao:erial r.as been iSDlated specialist exar.!ination can 

provide infonration on the materials used in many oruanic artefacts. 

:ruch ';Jork he.s al:r-eady been cone on the iCI_enti:ication of viood and fibres 

used in textile. ~"owever some :;]aterials may be misleading at first sight. 

ca!1 he shol,m in the case of h:mc'Ges on l::nives where some examples 

\'>lerE: ini tic:.lly thought to be ,,,ood, but (lTI closer exa!T:ination were found 

to be horn Whl' ~resen;blcs HODd in its det,--raded state under e_ 101>.' magni

fication. uther materie.ls used for !'k'lw'les and hilts include bone,antler 

4('md ivory, and these sh"uld not be disco1mted.

Another l112terial ,,:hich can cause confusion is crushed and dCGTaded 

textile ,-thich can apneaC-~ to sho\l fibre b-..mdl('s si;r,iliar to leather. 

Lea ther car' be :r1entified unc:er a 10\·! ::l2.[7cific2,tion if the surface showing 

t.ern is still ~:r-escnt, but '~1Tt:::cr ,.!O!':~ he.s tC) be dOlle on the 

lis t ,::ar.:ination is the r10.:crl;,tion of a::.y 
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been done on the preservation of the construction of textiles with 

descriptions of the weave, spin direction of the threads, the count 

and in some cases details of remaining selvedges and stitching details 


6
being recorded. Another field where useful information can be obtained 

is woodworking, where construction of boxes has been worked out from 

grain directions of~the wood preserved on metal fittings. 7 

The construction of shields may be worked out from traces of wood 

preserved on shield bosses, handgrips 2.nd rivets, while traces of organic 

material on SWO::'0S may sho..! 8vir.ence for scabbarc.s made of woud, possJ.bly 

bound 'vi "h lea "ner and lined \::1 vh s .. "eys!:in• 

'l'he study of all these remains c n r'rvV1.ae a useful addJ. t1.vn 

to the archaeoloGical record, 8.nO the importance of IT'u;"lldnc 1:hem available 

for examination should be taken into account at all staces of excavation 

and conservation. 
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