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:;arole Kecpax, Ancient Monuments Laboratory, Departr1ent of' ;_;,. ·:r:,: 

2) Sa vile l·.ow, London ·;il 

:. t has long been recognised that remains of wood may be discovcn·<Jct .. ·"'· 

surface of corroded iron objects, ( Bie:C, 1969) • 1rhese remains aro oi't<>n 

to identify to species level using conventional light microscopy tec'm:tir. :~h·:•:· 

·:re brittle and must be embedded in a suitable medium before tne ].cci>o:~: .·., T:·. 

of' 'sectioning. Observation of a fresh break under reflected light :;Lco>J: 

' 
.i.nformation because it is usually impossible to obtain one of the. sl:re.c·.;,,_,.,, 

s·cctions, a~d the break tends to be very irregular. Examination of F:'.:· ..... 

3amples of this type using a scanning electron microscope has ooen ;·,.,. : .. : ·. 

. >:wcessful, allowing species identification of many of the samples. 
, . 
_;_•: ·: 

·,,tion has also been obtained about the mechanisms of wood 'P''''"'' · 

"-':.cnty.::.five of the samples were removed from corroded iron obj··ct,o.: .. -; .-

·c;·.e Saxon cemetary at Mucking, Essex, (Jones, 1972) ,'a site whici1 c1.,.s 

pi·oduce uncharred wood. Most of the remains were· <lrange in colour e.n'l v ·; 

crumbling into powder when touched. Fresh breaks were obtained and tw ·:; ' .. 1.•· 

· ·:::trr•:lncd in the S .E .lA. 

·.~·low magnifications there are often few o.bserved differences bct•,:r: .. 

( hieylan and Butterfield, 1972) and the Mucking wood. However, at hiec,0 r 

rrt,;gnificationsthe apparent cells are found to be widely spaced wi;)1 

by tubular outgrowths between the 1 cell walls' • These 1 cell walls' are 

be composed of iron compounds displaying a crystalline structu:ce rc,d.:i.;t+ · 

plane of the cross section ( see Pl I 1). It is suggested that ',;(!i.e; .: •. :~ 

f Jrmed by the deposition of a layer of iron corrosion producto on U:·•• ·: 

· ·ll wall soon after burial, followed by decay of the origiwJ.l coD. ''''· 

· Ltnen tlw 'cells' therefore represent the area originally occupi"i; o:; 

LL \'-.'a~_L>, ( neo }'ig. 1) . 



''.d s suggestio" is strongly supported by the presence of bi-convex discs b•:':· .. 

i,icccent 'cell casts (see Pl I 2), These structures are obviously intc,·r: ' 

tli:: pit chambers of a bo;roered pit-pair, A thin indentation is often v::.s~':.L•· 

:u: ":v;o hal vas of the disc, indicating that the iron compounds could not p;m•oL"c L 

:: ... rit memorane (see Pl I 3), Fractures usually occur where the pit cast j•JinJ ·:t•e 

].nternal,cell deposits ( ie.~the site of the original pit aperture) kav: :;: 

a small protuberance on the exterior surface of one cell cast, and both hal VG2 c'' 

it:•: pH-pair still attached to the adjacent cell cast (see Pl I 4) , 

L piral thickeni~g (originally on the secondary cell wall) appears as l:i:;.n ::. t 

L" U.ons on the exterior surface of the iron corrosion deposits, On the inn•tr 

enlarged and blurred in appearance (see Pl I 5), 

" ; .. 1t0rnal cast of the vessel is usually a hol;Low tube of fairly 8•:. : . 

. ,.,,thin each sample. The interior surface of the tube •occasional1y dispb_y:; 

.>'J O"face similar to kidney ore in topographical appearance. The central ca vl cc . 

. , : ..':times 9ompletely blocked by f)lrther iron deposition, but this is u.sur,n.;' 

·1· 3tinguished from the primary deposits by its granular or spongy teKCC·~··:. ..,. 

"''' c:d' tl,eposicion sometimes blocks all of the remainint; spaces, ol't ... ·: :; ::·1 .• 

. . •tdn.:; the structural evidence, 

.:,,., casting process seems to occur similarly in all parts of the woGd. Moat obsr>rved. 

' 
::.vcphological differences may be explained by variations in the original cell 

': .·ucture. F·or example, tubular casts of simple pit-pairs occur on the mJ :<:: .• <:" .. 

· 'b ( see Pls I 6~lt1).0ne type of internal deposit (homogeneous, dotte.~ ,.,..:.',, . 

. ;-'.-...::s;· sometirr.Gs fills the entire cross-sectional area once occupicrl b.)· i :, ~ 

LJJ·e, .tracheid, or ray cells. This may represent the pitted. cell 0!:(: :;:.:11-: 

·.re masked by iron deposition. In the rays, there is sometimes an intern'"''~"· 

.•. ,,,,. 'Jetween thn cell casts. This seems to occupy the position of' '"'"' c:··.' 

••l'·:· larnell•c and primary cell wall. 'It might therefore be sucrcstc(l ""' · 

.·: .. ~;:.:.!·_:,.. cGll ·:.·~1-ll deteriorated slightly in advance of the rerna:!~1 

:.11 o·:1ing iron deposition to occur there, 



.. ·,~r seven rH.t!11ples were obtained from a Roman well at Ruclstan, i')T>-:~. 

':laterlogged conditions allowed the preservation of actual 

r.:r:.s iron .stained or replaced to varying degrees from close contc~ct ·:.<.t:-

01:s, The samples are difficult to interpret, but it seems that a nu01be:: "' 

· '"'d replacement may be traced. 

c: ;; c~:<ses the wood is still completely preserved, but some iron compo:_tn•J:·. 

,i,:posited ill the lwnena. S orne vessels have only a thin layer of' iron rh ·.: . 
. , 

"' liK: secondary cell wall, partially blocking the pit apertures. 

,, :• ,c; !,',ucking, there was some suggestion that the primary cell wall may of ton •c, :. ; . .'/ 

. ,.e the secondary wall. The outer layer of the secondary cell wo.ll, C::1·:. 

:·c;·:wce, is often exposed. Pit casts protrude· slightly from the sux·f'2.ec jr: ;·, 

'·p~ce thus produced between adjacent 

... , e:.,3 to be filled' with iron corrosion 

cells ( ~ee Pl. II 3) • In sor.:<> 

(see l'l II 4) 
productsfr The,midnle lamella 

for s,,me time after the decay of other parts of the cell wall. I
,, 
v 

::; as torn remnants around the pit casts (see Pl II 5) • The l,o:\:e scu·vi. v< , 

n: d.Uo l1tmella and replacement of the cell wall from the primary wall :ir.·:,ar·::" '·:•.J 

:.Ln why the cells often seem to retain their original outlines (as initial1j 
• 

, , v. by the r.liddle lamella) even after further iroh corrosion deposits he.vc r::· · · 

Ji" ~-~18 remaining structure. 

'""' areas of certain samples the wood has completely decayed away, lcau.i"( r-· 

c:: ·.,; etc. as at Mucking. However, all of the remaining spaces are oJ:t·3:1 bloc:wci. 

t:;· 3ccondary deposition of iron corrosion products. No spaces remain betwe0n thee 

· ·, 'J ual 1 cells' , but fractures sometimes occur along the boundaries separating ti, · 

r: ·,,us phases of deposition. Therefore, pit casts may be visible _as protubc~·a::c·cn 

o:· 'o c;a ti ve impressions in the iron ·compounds occupying the spaces left by the 8<. .!.:' 

'· + :rer. may also occur between these 'cell wall' deposits and the initic.J. c.''" , i 

Pl II G\ • 
' . 



> t:tge of iron deposition reached was found to be extremely variabl2, '"v-

.·-'<' s::mll sample. It is also to be expected that the details conccrdrc :1! :' 

·cay of the cell wall etc. are likely to vary from site to site, ever: L·c:~: 

"::.plc. However, it seems probable that the general observations C<:dCc:•c:· 

· \: i ~tl preservation of" the form of wood by internal casting of lumcna :-~?1•5. J 1:]. '" 

-.:c'. •rities will be generally applicable, 

is inte'resting that there was no evidence for the actual prevention ol' v;; .• o:: , :.<:et:J. 

·;,,:!;act with the metal, as is _sometimes the case with vopper (Biok,l~JG_3) ·: .. : c!, 

· ""' to possE!ss· bacteriostatic properties, Copper deposits have aJ.s'' · ', . I 
,, 

ti1e luol:m.:. of sor:w wood cells (Hosking, ,1965). However, :':': , : 

c~:.st.ins process similar to that described above may also occur'·::.-;.<_:, ,_,_,· 

·r·<):Lio::.. products. 

: ';<>uld like to thank Dr J, W. Levy (Imperial College, London) and Mr L, Biol: 

·' c.mt l.ionuments Laboratory) for their helpful comments. 
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~ic:; .. '1__ Di:-;_,~r'a!r. of: ~.s. and C,S~ of' wood cells,sho\7ing (from left to right) proDce::.sive staz,;;;.~ 
::.~·srlr.LGerr:en. t by iron coYTO~~.ion prodUcts. 

iron oorros ion products If .1. II 

~~) 
(c) 
(a) 

secondary cell wsll-----------4~ 

primary cell wall-------'-----fi 

pit chamber ~· 

pit membrane -----------1 

pit aperture 
• 

cell lurnea--------~~~--

middle lamella ~ 

(a) (b) (o) (a) (e) 

A bordered pit in the cell wall of normsl, wood. • 
A thin layer of iron corrosion nroducts on the inside of the pit cavi~ and cell lumen. 
Pit cavi~ filled· with iron corrosion products,bufwith the cell wall still present. 
and (e) ·Cell wsll decayed away ,leaving nit-pair cast and internsl cell cast. 
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FLA'l'ES 

.<d~e wall of a VeJssel containing fungal hyphae coated with iron cce·c·r• 
,_,t·_od.ucts, C.S. 1X 1)130 

Jnternn.l casts of b9rdered. pit-pairs, L. S. I l\ 1,13c 

) Casts of pit-pairs between internal casts of vessel and tracheirl cell,;, : .. 

Internal cast of a vessel crossed by rays, with pit casts, R.L.:::. I xcrcc 

' Inte;cnal cn.st of a vessel (broken). 
spiral thickening, L. S. I )1. 11130 

: :• .. , showing impressions ": 

Ray cells in T.L.S., displaying casts of pitting on end walls. 

•.cay cellS in' R.L.S., displaying casts of simple pit-pairs and tw.Ji'-c•o:c·,:·::.· 
•Jit-·pairs. hd,i30 

'·"tu1·nal c9.st of a tracheid viith bordered pit-pair casts ana. br.,..:'< 
e}:~:osin(~ fungal hyphae, L.S. l X 1,1~0 

• .~ .: ,; Exposed secondary cell wall of a vessel ·with slightly protrudinc; pit •::.:: ·. 
and internal :!.:con corrosion deposits .• i:w, ,. : L.S. IX.I,l:?.L' 

:~:· . . :!'i'orous secondary cell wall of tracheids with internal and external ;,,. c·c, 
corrosion deposits,. L·. S. I 1<. I, 130 

i'it casts and torn remnants of middle lamella, L.S. 1'1.510 

TJ () "lracheid with iron corrosion products blocking space initially 
i· .. ., 

cell wall. I~< I, r;; D. 
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