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SUMMARY 

Tho usefu 1 ness of the scRnni ng Pl ec:tron mi cr0scope to archaeology is 

discusserl with examu],-,s of work on wood, f'lbren, insects and eggshells 

carried out at the Ancient Monuments Laboratory, 
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I am ,;rateful to r.li"~ M Girlin'" (A!i,L) for her c-omments on insects and 

for supplyin.-; pl11te VTT. Plate VITI wac. token by Miss J Bond. 
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r:i acobi ni 1973, Boyds 1972, Chaloner and Colli neon 1975, Chen and Sohni tzer 

1976, Echlin and Gres;ory 197~, Heywood 1971, Peat and Lloyd 1974, Todd, 

Cre>mack and Knubon 1971,, W:inter 197~). A Jeol JSM-S1 ((which operates at 

either 4 or 10 Kv) was purchased by The· Ancient Monuments Laboratory (AML) in 

1974 and has proved to be of value in the" examination of archaeological materials. 

The object is placed in a vacuum chamber and scanned by an electon 

beam. This causes the emission of secondary elect pons. from the 

atoms near the specimen surface. Some of these are collected in a 

scintillation detector. The resultinf'" signal is amplified and used to 

alter the bri.~htness of a spot on a cathode ra.v tube. The spot scans in 

E.vnchroni nation Hi th the he am on thP. ~n0ci mrm. The re&1tl tinP," picture 

resemhlAs thP. 8Urface of thA ob.iAct rr1n'~i fi Pr1 many tjmep;. Topo~aphic 

information it=:: ohtnined mainly lH~cauf~P thP nnrts of the Rnec::imen n~arer to the 

detActrn· RnJlPrJr bri n·Pter (for fnr-t:h0.r f'jf!i.Til;. see Heerle, Sparrow and Cross 

197?). 

Thn rnni n ;=lfiv.-:mtrtfl"AB of the SFl~ ;Jrr~ i. 'lc:~t hAtter resolution and a very 

hir:h depth of for>1s are obtainwl cnmpared ;,j th optical microscopy. This 

enables a clear, three-dimAnR:lonal imao:P. of the spe0imen surface to be 

obtained di redly at maP,Tiifi cations of up to 10 000 times or sometimes more. 

1 
Fairly large objects (up to about 1 r.m ) mRy be examined. Combined with 

the ability to alter magnification easily, this mMns that a detailed study 

may be made of an area while its relation to the entire specimen is known. 

Sample preparation is generally fairly simple and involves drying and 

sti eking on to a metq.J. ..stub. Non-conducting materials are 

usually coated with a thin layer of a conductor such as carbon or metq.l 

BV'l.ROrated·. under vacuum. Gold-yalladium is uRed routinely in the AML. This 

helps to prevent the build up of an electrical charr-e which could cause 

image anomalies. 
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There are ver,v fevr archaeolo;rical rnateri:ds which might not be 

investigated rewarclingl,y with the !o1cM. 'Pile mineral cleposi ts themselves 

can be examined (eg. Keller 197o 1 NGiiez awl Alhonen 1974). Artefacts may be 

studied to obtain technological information (e.& Tite and Maniatis 1975), 

and material of biological origin can be examined to aid taxonomic and 

many other studies (e& Conolly 1976), Examples of work carried out at the 

AML are discussed below. Most of this falls into one of two categories 

that of an investigative nature,and where the ~M is used merely as a 

convenient method of i llttstration, \·/hat ever its function in the 

archaeolo.~ical context, however, it is important that standards recommended 

for the lar.u;er scientific community (Clark Rnd Glagor 1976) are still 

applied. 

Much of the SF.l~ work at the Al!L has been on wood, Routine identifications 

may be carrie<! out by standard optical methods. The SFM has, however, proved 

to be partic•llarly usef,!l in the st•1d·r of poorly preserved or altered wood 

remains. 

N!ineralised remainE, which commonly occnr when _wood has been buried in 

contact with a met~l obJect, had previo•,sly presented many problems in 

examination. 1I'he material superficially resembles wood but often consists 

entirely of metal corrosion prod1~cts (eg. "rust"). It is usually fragile and 

opaque and cannot be sectioned eosily for examination by transmitted light, 

Exposed surfaces or fractures tend to be uneven and difficult to observe at 

high magnifications using ref'lected li-sht, In the SEM the apparent oells 

are often found to be separate tabes with walls composed of corrosion compounds, 

The structures observed, including bi-convex discs between adjacent "cells" 

(plate I), suggest that " la,yer of corrosion products is deposited on the cell 

wall which later decays away (Keepax 1975a), The discs represent the casts of 
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pit-pairr>. ft''urthor r.epot>ition !lltt'f fill the rern.::.inin•: cavities. 

Preservation of the s11perficial. form of woorl by mineral deposits 

occurs freqnently in archaeolor~ical deposits v1hen wood is next to iron 

objects (Keepax 1975a and plate I). Exmnples have also been observed of 

replacement by copper (eg. Keepax 1977b and plate II) and lead corrosion 

prod11cts, Copper and lead tend to slow down wood decay, therefore examples 

are sometimes found with copper or lead corrosion deposits in the cellspaces 

of preserved wood, This then appears as mineral casts in areas where the 

wood has pc.rtially or completely decayed away (plate III). Replacement by 

other substances prese11t in the burial environment are also observed; for 

example, calcium carbor,ate complexes (Keepax 1975 and plate IV) or natural 

iron pall depor;i ts (Kcepax 1977). 

:.1ere1y identifying· the t'/pC of rep]acerl organic material involvec1 is 

somet imec d 1 fficnl t. For exc1: :}• 1 f:-' 1 a Roman brass sheet from Colchester (}~ssex, 

~~L ')6~) 2_~o) harj Pl3l·: remnant[· of or ~;~nlc •naterial on the cnrface. ~rhese 

consisted :nair;l_; of lo:r. r 1fl:,_!., !l'~r: .. llel-~:iderJ fra,c~ments, crerun in colour or 

displaJ 8tructTires i ie~-ltical in appr<.:.rancc to corrosion - replaced 

wood. (Keepax 11777a and plate II). ~·Jood shavings would resemble the remains 

in size and ehape. 

~An alternative example is provided b,y some material from Mucking, 

(Essex5TQ G7) 80.)) which wac thought to rcoemble wood. Examina1ion in the 

EEr.l, hm.;ever, revealed ntruct:1rBs c&nparable to impressions of grass 

epidermis (r:eepo.x and Keeley 19711 c:•1d plnte v). 

Some archcteological textile cn.~nples h;:we also been examinerl in the SE!.t: 

again, it ic po.rtioularl.v useful for poorly preserved exa-nples. Use of the 

S"'Er er.ables t.he entire ~J~P)ple to be r; 1ickly ccannerl and r;mall areas displaying 

recognisable features sturlied in riet;-Jil (plate vr). 
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.:me. i e. n t 
:1l!e ~~~·-~ :1.-.~· bt...:(.:n i~iJ•. 1·i ;J::o..:f'.l i:, Un: · y:: ... i:t•tti,)tJ of~i)i'2~ct remains. 

(Girliw: 1'.!'/'l :mel phte VII). Cert.c-d.n ::.:peciQ:=-_: ur·e difficult to separate, 

and the SEf-1 is useful for hl:~:h ma;--p-dficatiou ;,_,tudy of small details such as 

cuticle ornamentation which aid idt:utiflc;Jtio:J. 

'!'he SW>l hac; also been use<l to ii>Vetiti,c;ate the possibility of identifying 

birrts' egg-shell from small fra,:ments founrt on archaeological sites (Keepax 1977c), 

It i c hoped to uce fine details obBerved in the Sl~~ together with features such 

as shell thicknAss to enable tentative identifications to be made. Preliminary 

ex ami nation of archaeo 1 o:;i ca.l B{~#f-che 11 r; has chowr. that recognisable 

structures are precerved (plute VIII). 

of COI.:-·irh-'r~~Lle ·1~:e UE a tool for ~,he examtrt.<:.tion of archaeolo.~ica) materials. 

It dJo-Jl::i nvt be ~-_;een ar: an end t~-. it.:~elf, bdi: a~: a means of investigation 

compl ementari to other technioue;-,. It, i ~; 'lt>c~f·Jl both for research anti as a 

in these ways by other scientists wot·kinn;- in archaeolo~y (~g. Kenward 1978, 

Kry<;ko anrl Lehrhe•Jer 197b 1 O.idy 1'!7'. 1 Pdcher 19oR 1 h'erner 1 Bimson and Meeks 

1975) and seems likely to be userl: even more in the future. 
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PLAT liS 

T. Wood rerln~ed hy iron corro~i on nr,,rlucts (l~ucking) showing bordered 
nit-pair c;,r.t~. \J<l:JO X 

IT. Material f-rom snrface of brass shP.et (Colchester) identified as 
replaced wooct. 0000 X 

III. Wood near lead (Muckinr-) with casts of rav cells and cell wall 
partially surviving. 0000 X 

rv. Calcium carbonate-replaced softwood ( Southwark ), 0000 X 

V, Possible replac.ed grass from surface of copper alloy object 
(Mucking), 0000 X 

VT. Charred textile (Bolton, Lan~s) showing interweaving bundles of 
fibres, 0000 X 

VTI, Beetle elytron 1 Apion aeneu!!! (F.), (Breiddin 1 Wales), 0000 X 

VTII, Eg.'('-she lJ (I ckli ngham, Suffolk): inner surface with partially 
<>rod ed mammillae, OO:JO X 
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