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CONTAMINATION OF ARCJIAEOLOOICAL DEPOSITS BY MACROSCOPIC BIOLOOICAL 

MATERIAL (CHIEFLY SEEDS) OF MODERJ; ORIGIH (WITH PARTICULAR REFERE.'lCE 

TO THE USE OF FLOTATION MACHmES). Carole A,Keepu (Ancient Monuments Lab,) 

It is now recognised by flotation machine users that a large proportion of the seeds 

recovered are often of modern origin. For example, a 11Cambridge 11-type flotation 

machine1was in continuous use on the fairly well drained gravel site of Bedfont in 

2 1972. Muny uncharred weed seeds were obtained, although it seemed extremely unlikely 

that they had been preserved since the Iron Age in the non-waterlogged conditions on 

site. The fact that most of the seeds were of modern origin was confirmed by subsequent 

germination of about 20% of the total during storage. 

This degree of contamination has been observed on other sites, and would seem to be 

of widespread occurrence. When a flotation machine is in use the recovery of all seeds 

is greatly increased and any contaminant (eu:en if present in fairly small quantities 

per unit deposit) ic more noticeable. 

A number of possible sources for this contamination may be suggested:-

l. "Dirty" excavation and careless collection of samples. 

2. Aerial contamination (seeds blowing onto the sample while it is exposed 

to the atmosphere). 

3. Cross-contamination (from a more recent deposit) in the flotation machine. 

4. Contamination of the archaeological deposit before excavation. 

The first three are self-explanatory. They can be very important souroe~ of contaminatio1 

since a few grams of topsoil may contain surprisingly large quantities of modern seeds, 

and there are many wind-borne seeds at certain times of the year. However,. with care 

it should be possible to greatly reduce contamination. from these sources. 

A short experiment was carried out by P Murphy using the M3 flotation 111achine3. A sample 

was precessed in the usual way, then a test run was carried out without::t,11.11 addition of a 
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new sa111ple. The amount of materiel Jbtained frorr. this rU!1 rel-!'e:ser.~.ts th;;:.t v.rhich wou::.u 

hav<2 acted as a contw-:Jinant hati a second sample been processeti.. Eight .sn:r.p] eG were 

tested in this way. The weight of the f:ot.obtained from the test run expressed as 

a percentage of the original !lot, varied from 0.15% to 2.02% (mean 0.87%). This 

would see:n to demonstrate that cross-contawination in the flotation machine may be 

slight, even if the machine is not .... ~l£;aned between every sample. 

will vary with the machine and other conciitions. 

Obviously, this 

At Bedfo:1t, stringent measUl'eo were taken to eliminate contamination from the first 

three sources, but significant quantities of modern seeds were still obtained. It was 

therefore apparent that the foutth source of contamination was an important factor. 

There are a number of ways in which modern top-soil and/or seeds can penetrate i~to 

buried archaeological levels:-

1. Ploughins can incorporate modern seeds lying on the surface of the soil into 

the plough soiL This would only be of significance on very shallow sites where 

the plough has disturued archaeological levels. 

2. Root holes and drying cracks (particulnrly in clayey soils) may penetrate 

into archaeological levels. They would often be expected to fill up with soil 

from the surface layers. 

3· Earthworms are active on most archaeologiaal sites. They would seem to be 

the single most important factor in the introduction of contamination. 

Other burrowing animals (eg ants and moles) may be locally important,' but would 

not be expected to have the widespread effect of earthworms. 

The importance of earthworms in the introduction of modern seeds to earlier levels 

was clearly demonstrated at Bedfont by the observation in sections of earthworm burrows 

running through archaeological features, displaping a mass of small seedlings along 

their entire length. 
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The activities of earthwornts were described iH gr(·.c.t lictai::'.. by Don>Jin, 
4 a1~:i fwve 

t h - 5,6 Gub.scquently been discusst~U in relation o nrc aeoJ.ogy, . Wor:ns :;,a;y be founLi in 

large numbers in wast con.iitiJ!ls ex~__,ept in '.'L•ry ::•ciu, peaty, JJa.terloggPd, or sandy 

soils. Although they are moot active in the top ;:>Ocrr, of the soil they will burrow 

to much greater ciepths, particularly if it is dry or cold. They burrow partly by 

forcing the soil apart and partly by ingestior: of the earth. Food is also obtained 

by the passing of soil throue;b the body. IngestPd earth is either voided into empty 

spaces in the soil or cast onto the sufface. Burrows usually have a thin lini:.g of 

dark coloureci earth to facilitate movewent. 

The main source of contaJilination is th.,reforE' topsoil which is m·.-allowcd ar.d voided 

into the soil lower down or else used to line tile burrows. The max;irautL cii1.oension o[ 

material that can passed unharmed through the gut cif the earthworrr, is about 2n;m. 7 

Therefore, contawination from this source would be restricted to the srr.aller weed 

seeds, etc. 

Earthworms burrows are often observed in archaeological sections as dark lines running 

through deeper, paler, layers. Darwin considered that this was due to the dnrk linings 

forming a solid band after collapse of the burrows. However, in non-friable soils 

where collapse of burrows would be fairly slow, it might be suggested that washing 

in of topsoil from above could occur. This would explain why many of these "dark 

streaks" are the full thickness of an uncollapsed burrow (the dark line formed by a 

collapsedlining should be much narrower). An alternative explanation suggested by 

4 
Hensen was that earthworms used old burrows to cast into, but Darwin did not agree 

with this. Washed-in material could theoretically contain seeds of any si~e, but it 

may be that only finer material is deposited. This could be determined by experiment. 

It is not unusual to find earthworms at depths of 2 metres or more. In extreme 

environmental conditions they will burrow deeply end curl up i. .• , spheric,,l aestivation 

chamber which they usually line with sn1all stones 2.0-5.0 nun in diameter. As many of 

the large see<is (eg cereal grains) are in this size range, this is another means by 



which modern seeds iilight be incorporated into earlier deposit~;. It is already io:ow-n 

that earthw:n'I.1S will UGC t::eeds a.s \11011 as stones to lint the aestivation chv..mber, . 

D . 11 d ' t arw1n recor ec, nt· uuc 

for this pur~se. 

During Slnall-Gcale sampling it is possible to reduce contamination by avoiding obvious 

earthworm burro;m but this is impossible with large scale sampling, so it is clear that 

a certain amount of unavoidable modern contamination will be present in most flotation 

samples. The problem is therefore to establish mc,thods of distinguishing ancient 

material from modern. The following suggestions might be considered:-

l. Radiocarbon dating of seeds 

On occasions where there are sufficient seeds for " radiocarbon date, it might 

be assumed that this could clearly establish their age. However, it is quite 

likely that many deposits will contain a mixture of ~;ncient and modern seeds, 

in which ease any date would be m<eaningless. 

2. Concentrations of seeds 

In the light cf the aboVe' dbcusbion it r.1ight be expected that the degree o:!' 

contamination slJou:U Uirainish r,o:newhnt with depth (ss earthworm activity declines), 

reaching zero only at great depths where there are no earthworms. A concentration 

of modern seeds might conceivably occur in the pea-grit zone (ie where there is 

build up of aestivation chambers at a barrier to further earthworm penetration). 

Apart fro~ this, there is no reason to suppose that a concentration of seeds 

should build up at a particular level. Therefore, any layer with high seed 

concentrations sandwiched between layers with very few seeds might reasonably 

be supposed to consist largely of genuine ancient seeds. However, there may 

be occasional exceptions to this. One notable example at Winklebury is biling 

studied in the Ancient Monuments Laboratory. 

3. Species present 

Where the species identified are quite diffcl • :'. t • those available from th-e moderll 



'ir:gctativn, there r.tay be groundb for assurr.ing theJYt tc be ancie.nt. However, 

care must be taken, for example the modern vegetation :rtight ha-.·e cha:-Jgecl recf)r~tly. 

4. Preoer'.·n tion 

This is the rnost widely used rcou:ms of distinguif;hing o,odern from ancient seeds. 

In waterlogged conditions uncharTed seeds may be preserved relatively unchanged, 

but there is not much danger of modern contamination because there.is usually 

little earthworm activity. In rnost other soil conditions it is unlikely that 

uncharred material will be preserved for any length of time. It is therefore 

a simple matter to reject all uncharred seeds as modern in origin and to consider 

only the charred material as genuine. Undoubtably, this selection greatly reouces 

the amount of .. 1odern contn:ninotioa which <r.ust be considered. However, before all 

of th~ renl£'\indcr is assmncti to be ancient, it is necessary to ensure that there 

is no possible modern source of ch~rred seeds. Before this possibility i5 dis-

regarded, a nuwbcr of points sh~uld be considered:-

8 a. Experirnrmts have been carried out in Ca1wcia to determine the amount of barley 

(Hordeum vulgare W that fa'-ls to the ground during harvesting by the windrower-

combille method. This was found to vary frou l.5 to 5.1 bushels per acre. ThP 

variation was influeHced by crop maturity and weather conditions. Although 

different crops and harvesting tech01iques would produce different figures it is 

obvious that fairly large quantities of modern seeds may be present on the soil 

surface after har\·esting. 

b, Burning of fields as a means of straw d~sposal is a standard practice. 

St ubble burning is a long standing habit, but since the reduction in demand 
'-J 

for straw ac ani:oal bedding and the introduction of combine harvesters which 

do not remove it from the fields, straw burning has become very widespread, 

(an estir.~ted 36.6% of total straw production being burnt each year). The 
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ucreeice burnt ·1.'1rie:.; fror~: o.rea to area, but is mote than 50% of the a;:rent;;e 

-'ireas. 
') 

c, Caaun:_ nl_~sr:-r'lHtior~ of fields after burning t·;ugges1s thnt somE.' of the straw 

bf~.:::orr:es ,~hnrrc,.i. T1w,.1rotiGnlly, cerce.: t;rain layir:g on the surface ')f the sJil 

might 13 ;_, 1> become cnrbonised. 

d. Charred cere"l grnin10 of modern origin might iJecoro8 incorporated into deeper 

levels by the proccr>ses outlined above. 

It could be argued thnt the· postulated sequence of events ia unlikely to contriuutF 

significantly to the nu~nber o! cereal grains recovered frorn archaeological lf:vels. 

This is possibly true for sites containing large quantities of carbonised Grain. 

ll.:>w"·:er, o.1uny sites produce very little grain. For exalliple, at Bedfont 1008 buckets 

of processed soH yielded ubout twenty cereal gr~ins (from six sarr.ples). In these 

circumstances a very sllc"tll :aodern component could be highly significant. 

5. Size and morphology of cereal grains 

It ::1uy be possible to recognise modern grains of some species by slight lllorpho-

logical differences when compared to thc·ir ancient counterparts. The best criteriol 

which !:iight be used to distinguish the two is size. However, this is not completel; 

10 reliable s.~, so~ne ancient sz·aino r.tey be surprisingly large. 

SUJIJt.AilY AHD SUGGESTIONS 

It is appare.nt that on many sites there aay be large scale modern contamination. Son:e 

of this may be eli:,,iMted by care ar.d cleanliness in sample collection, storage, and 

processing, but some (chieily that caused by earthworms) is unavoidable. A suitable 

record might be kept of earthworm activity on each excavated site. 

It should be usefu: to record the modern vegetation originally covering an archaeological 

site so ti1at tile species likely to contribute contat::in .ants are known. The seeds 
'-._./ 

present in the modern soil and their distribution with depth might be studied on each 

site. 
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recent l.'ulti tH>e pr[lctices in the vici:lity of nn excavoted site. This question .should 

be in-restigated before Rll charred grcti:-1 recovE·red in flotation 1!lachines is auto-

matically nsswoef{d to be contemporary with the deposit in which it was found. 
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