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Introduction 

The definition of an urban site 

It is difficult enough to define what i s meant by the 

expression 'urban s±te' in purely archaeological terms: 

the status of many set~~ements is hand to ?Ssess, such as 

those dating from the Roman period (Rtvet 1975) while 

sites dating from other periods,like tells and lake 

villages,could be regarded as b ei n g urba n or rural 

according to viewpoint. In biolo g ical terms, however, 

the expression 'urban site' becomes even harder to define , 

since what is regarded as a town on archaeological criteria 

might not appear so on the bas is of its flora and fauna 

was te g round in modern towns fai rly quickly acquires a 

'rural ' flora and fauna, while i n the past a ny settlement 

such as a farm which radically altered part of 

the landscape, could h a ve given rise to a flora a nd fauna 

hardly distinguishable from those of a town today. 

Because of this difficulty in differentiating 'urba n' 

and 'rural', this study has not been restricted to sites 

which would be considered 'urban ' in archaeological terms, 

but has also included archaeologically 'rural' sites in an 

a ttempt to detect any biolog ic a l distinction. 

Previous pollen studies of urban archaeological deposits 
in · B;itain 

Pollen from urban depositsLhas bee n studied from time to 

time, in, for example, mat erial fro m Godmanchester ( !Junts ) 
& lli c I< s on 

(Dicks on unpubl· ) , Shenstone ( Staffs ) ( GodwinL 1964-5 )and York 

(Cundill 1971 ) . Pollen analysis has :1lso been integrat ed 

with the s tudy of other remains nuch a s plant rra crofossils 

an d insect s at York (Buc Kl and e t al 1g74, Greig l979a, 
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Greig in press). Pollen analysis of urban archaeolo g ica l 

material has also been carried out on deposits from the 
{K~ rber-Gro hne 196 7) 

Feddersen Wierde ' /1 and Hedeby in Germany ( Behr e 1g6g ) 

and Bergen in Norway (Krzywinslci and Faegri 1979). Apart 

from these few examples, palynolo g ists have almost 

exclusively studied naturally formed deposits, so the 

b eneral attitude towa rds the study of pollen from . 

archaeological deposits may po ss ibly be best summarised 

thus: ' ..•. it was thought unprofitable to examine the 

pollen content (Godwin and Bachem 1962, in a report 

on pla nt material from Hunga te, York ) . This lack of 

interest in pollen from a rchaeo lo g ic a l sites may result 
g r ea ter com p l ex iti es 

from the of this kind of work co~pared with 

conventional studies of naturally-formed d ep o s it s like 

lake sediments and bog peats. One problem is that there j s 

much le s s informa tion on the ecology of urban plant communities 

than there is on rura l ones (e g Tansley 1939). Also, 

most of the information on urban pollen deposition come s 

from studies of pollen and hay fever, which is not very 

relevant to archaeological work. On the .other hand, many 

studies have been made .of pollen deposition to aid the 

interpretation of pollen diag rams from natural sites 

{e.g. Birks & West 197.3). ~L'here is also some difficulty 

in many towns in findin g deposits in which pollen is 

s ufficiently well pre s erved. l! uma n ha bitation tends to 

f a vour well-drained s it e s whil s t pollen preservation i s 

favoured by waterlo g g ing or a ciditv. or. in rare ins t a nce s 
Bea l a n d others , in pr e pa r a t i on) 

by c opp er corro s ion products (Greig 1971 )t conditions only · 

occ a siona l1y found in towns. 
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Pol1en dispersal and rep~esentation 

It is important to discuss s ome aspects of pollen production 
to set_ out the theoretic a l bac kground, 

a nd dispersall\before considering how po _Llen from urban 

archaeological deposits can be s tudied . Pollen dispersa l 

(Ta uber 1965) a nd relative pollen productivity a nd 

representation (Andersen 1970) ha ve mainly been s tudied 

in n a tura l fore s t vegeta tion to provide an aid to the 

interpretation of pollen diagrams. Urban deposits, 

however, neces sarily date from a time when the landsca pe 
--

was already much a ltered by human activity, a nd come from 

a place where such activity was concentra ted, so it mi ght 

be predicted tha t pollen dispersal, relat ive productivity 

8nd repre sent a tion in towns would be different fr om that in 

forests. Althou ~h s tudi e s on p o ll en d i s per s a l a nd de position 

in popula t ed l~mdsc <::t pe s a re pr oceedin :.:, ( e . 6 . b erg lund 197 1, ) 

there a r e so far v e ry few results available for towns,apart 

fr om those pre sented her e. 

Some possible pathways of urban and rura l pollen dispersa l 

a re s hown in fi g. l to illustrate how the principle s ari s ing 

from work on rural s ites could b e extended to towns, a nd 

to s ummarise s ome of the results di s cussed l a ter. 'L'he 

land a round this to wn i s shown a s a mo sa ic of pasture 

a nd arable land s upporting a r a ng e o f crops. 'L'he fields 

could be enclosed by hed g es or fen ce s, or they mi ght b e 



Figure l. A model of urban a~d rural pollen dispersal. This 

shows the main features of a town set in a landscape containing 

natural woodland, bog, scrub, heathland, pasture and arable 
by natural means 

land. Possible sources of the pollen arriving~at particular 

sites are shown by s inbl e Jines , and pollen dispersed by humalli 

agency by double dushed lin e:J. The pollen components are in 

capitals ( s e e text ) . 'l' he pi c t u r e i s in t ended t ~ show the 

generalities of pollen djspersttl rather than any particular 

site or period. 
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manag ed on the open field s y s tem wi th fewer bounda ries 

(Bennett 194 7). ~'here would proba bly also be some scrub 

and wast ela nd, a n d perhaps places where the soil had b ecome 

so de g raded t ha t it would only s upport heat hland. There 

i s likely to ha ve been woodland near mo s t towns, too, 

mainta ined to provide valuab le n a t u ral re sources s uch as 

firewood, fencing, pannage a nd timber. ln this form it 

would ha ve been very different from th e ori g ina l forest 

cover; the l ast ~ssentially primeval forest is believed 

to have disappeared by about 1150 AD ( Rackham 1976). 

This varied l a ndscape with it s wide rang e of ve get ation 

would produce pollen of ma ny different ty pes which could 

become d i spersed in vari ou ~> ways. 'rh e relative amount s 

of the v a rious kin ds of ~ollen c a rried by the wind would 

only b ear a n inoirect r ela tion s hi.p to the rela tive 

a bunda nce of the plants producin6 them. For example, 

Quercus (oak ) a nd Alnus ( alder) p roduce a b out eig ht time s 

as much pollen per unit area of the ir c a nopies as do 

Tilia (lim e ) a nd Frax inu s ( ash) (Andersen 1970 p 80). 

There a re fewer data for the polJen representation of 

herbs to compa re with those from tr e es, but wind pollinated 

p l a nt s like Humex (doc ks , sorre l s ) a nd Urtica (n ettl e ) 

produce l arge a mount s o f far-travelled po llen compare d 

with insect-pollinated one s s u c h as Rubiaceae (b edstraws et c) 

or Geum ( avens ) ( Bradsh:l.w i n p res ~-, ). Thu s t here i s a 

e:,e neral s carcity of pollen recordn f rom entornophilous 

pla n t s in mo s t pol l en 1liu ~, r:t ms fro m natural depo :_; its. 

Some of the pollen fr om the v egetation of a l andsc a pe 

like that in l"igure 1 WC. ll .t lCI be c a rried by the wind for a 

c o n:1id e r:::tble di s t .s.nce from il. s s 0urce ;-Lnd mi ght be mi:xed 

.... ' ·, 
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with other pollen a nd distribut ed a r o und t he whole re g i on; 

t h i s i s the ' r egiona l p o llen c or11p on e nt ' ( 'l'au.b e r 1 965). 

Thi s term was orib ina lly a ppli e d t o t h e p oll en, ma inly 

f r om trees , which wa s blown a bov e a f o r es t ca nopy a nd 

c ould then travel for s ome dl f.:t a n ce in the winc1 b efo re 

se ttlin g . Thi s term may a l s o be <L ppli e d t o poll en whi ch i s 

we ll di s per s ed a r ound a l a nd s c a p e li ke t ha t i n ~i ~ . l. 

The compo s ition of the re ~iona l p o l len lan~ing a t a 
upon 

6 i v e n point would depend · t he p ro x imity of th e va riou s 

type s of ve get a tion a nd c the n a ture of the polle n 

dispe r sa l o f the p l an t s in it. Fo r a nat uru l s it e like 

a p ea t bog s urrounded by woo d l a nd (Fig l, lower left), 

the re 6 iona l pollen would b e ri ch i n tr e e pollen, with 

smaller amounts from more di!->t an t ve~ et ation such as 

fields. Many pollen di ae:, r a ms f or deposits formed in the 

last few thousand years show a l a r g e pollen component 

which could be of regional ori g i_n, fr om such a s o nrc e. 

Pollen diagrams for town depo s it s , how e ver, may be 

expected to have a regional pollen c omponent which is 
c e nt re 

different (Fig l, top left, _ rl ght). 

Not all kinds of pollen are widely dispersed, a nd many 

plants liberate small amounts of pollen which may only be 

at a ll abundant in the immediate vicinity of the parent 

pl a nt. The pollen from ma ny ins ect-pollinated plants is, 

f or e xample, poorly di s persed in the win d . Another factor 

l eading to poor pollen disper sa l i s th e ' habit ' ( g rowth 

form ) nf a plant, for low-growing pla nts are often s heltered 

so tha t little pollen is c a rri e d into the ma in s tre a m of the 
Such 

wind. pollen
7

which h a s on l y tra v el le d a s h ort d istance 
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prior to deposition 1is termed the 'local pol1en 

component'. ·rn natural deposits this pollen usually 

comes from plants growing, for example, in a l~~e or 
-- ' autoch thonou s pollen') 

on a bog (Moore & Webb 1972}! a nd it falls directly i.n to 

the a ccumulating deposit where it can be preserved and 

later recovered a nd detected(Fig l, lower left). In such 

a cas e the local pollen c a n oft en be distinguished from 

the regional (in natural non-fluviatile deposits) by 

examining macrofossil remains which may confirm which 

plants were growing there. 1'he local pollen component may 

be expected to be harder to identify in urban pollen 

spectra. Some features, like mo a t s and ditches, ma y have 

s upported ve getation so tha t the pre sence of both pollen 
there 

and macrofossils of wetland plant s ·, may be a sign of loca l 
also 

pollen deposition. Human ac tiviti es , however, ma ke the 
i.-

understanding_ of archaeological deposit s much more complex 

than n a tural ones. The loca l pollen component in urban 

deposits can also come from dry-la nd vegetation growing 

nearby. Towns would have provided ma ny habitats for variou s 

kinds of vegetation, such as weed communities. The scale 

of this man-made mosaic is much smaller than that which is 

usually resolved in interpretation of pollen from na tural 

deposits, which adds to the problems. 

A third component which is likely to be import a nt in 

spectra from archaeological deposits is that which has 

been transported, eit~er directly or indirectly, by human 

a g ency. Thi s can be termed the 'human component.' in the 

absence of a s u.it :J.blA pre-ex isting term, for words like 

' anthropo g enic' are r a ther ambiguous and ones coined from 
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Greek and Latin words tend to be obscure. th is ' human 

component' would include pollen transported with a ran~e 

o f plant materials such as flowers or other plant parts . 

in the many plant product s used for buildin g , f ood etc. 

It would also include pollen tra n sported by domestic 

animal s, for example in th e gut of herbivores. The ma in 

cha racteristic of this com ponent is the presence of pollen 

in circumstanc es tha t cannot :Hte·Juately be explained 

i.n terms of loca l or re g ional .n <t tu ral deposit ion -

Some of the possi ble s o u:r·ces of the ' human pollen 

component' are shown i n Fi e:; . l and t h e tra n sport i s indic a ted 

by double das hed line s . Even deposi t s which ma y appear 

to be of wholly natura l orig in c an ha v e a ' human 

component', for example when there i s evidence tha t flax 

or hemp have been retted in a lake or b og (Tolonen 1978, 

Hall et al 197 9 ) . 

Another exa mple of the ' human po ll e n component ' c omes 

from the results of the poll en a n a ly s i s of samples in a 

s ucce s sion which included the odcupation layers of a Swiss 

lake village (Welten 1967 ) . In the se cultural layBrs 

there were unusually larg e amo unts of pollen of Tilia 

(lime), Acer ( maple ) a nd He dera (ivy ) . ~L'hese were int erpreted 

as evidence that leafy bra nche s (to g ether with the flower s ) 

had be e n broug ht to the site for cat tl e fodde r . Ulmu s 

( elm) branches were probably aJ s o gathered in thi s way, 

but si nc e the f lower s wou l d ha ve f a llen by the time tha t 

the lea ve s had f~ l ly developed, .no corresponding peak in 

e lm pol len would be expected. 1'h e ' hum:=tn rol1en component ' 

as id entif ied in the pre s ent s tudy is further di s cu sse d 

below. 
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Another pol]en component which has been studied in 

some deposits is thought to result from the a ctivities 

of insects such as bees (Bottema 1975), which selectively 

gather pollen and take it back to their nests. This may 

be termed the 'insect component', and it is a lso di s cus se d 

later i· 

Methods 

Avenues of research 

fhere a re several ways of studyin5 urban archa eolog ica l 

pollen spectra. One method is to compare spe ctra from 

as wide a range of de po s it s a s po ss ible a nd then to note 

the similarities and difference s betwe en them, to s ee 

whether any pattern can be identified. The results from 

urban and rural archaeological deposits ca n be compared 

in this way, and also those from n a tura l deposits like 

bo g peats. The model of pollen tra nsfer illus trated in 

Fig . l can then be tested in the li ~ht of s uch informa tion. 

fhis •extensive • approach (Dimbleby 1962, p 7) has proved 

very useful in the present work. 

Another approach is to obtain serie s of pollen spectra 

from each deposit and to integrate the results with other 

evidence such as that from plant macrofossils, insects, 

molluscs etc. 1'his 1 intensive ' approa ch (Dimbleby 1961-. ) 

is nec essarily very time con suming , and may involve 

collaboru tion with severa l specia lists as well as with 

the archaeo logis t concerned, but the re s ult s can be ex tr emely 

rewa rding see, for example , Greig (l97 9 b), Urei5 e t 
Thu s 

:-11 (in press ) , Kenward et a l ( 1978 ).1 ~he intensive app ro a ch 

has als o proved to b e vnluable 
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The study of modern polLen transfer is also very 
s upply p r a cti ca l d e mon s tru tion of 

important because it cun _ w~ys in which 
C ou- ld 

particular lJo llen spectra h~ve arisen ( e. g . fics· ·; ) 

h rzywinski 1979 ). This work is in its earlies t stages, 

and it will tu.ke a l on 0 time to assemb le evidence t o 

val ida t e or di s prove the vurious aspects of the 

propo sed model of pollen tra nsfer {¥ig. 1). lt is not 

alwuys s t raightforward to s tudy rnodern pollen transfer for 

th i s purpose,bt:cause plant communities in the past may 

have differed from their modern counterparts. ~hus some 

cornfield weeds which u sed t o be common are now rare, such 

a s Centaurea cyunus ( cornf l ower ). 

A fin-tl approach, which has not be en ad opted here, i s 

the use of statistic~l techni ~ues to detect patt erns a nd 

to ex:J.mine the d~ta lflOre obj e ct ively. l 'ollen u rw.lysis, 

... de s pite ull th e c omrne noable attempts to pluce th e 

interpretation of p o l le n di;i 6 rams tlJ?On an objecti ve plu ne 

•.•. still rema ins l a rgely a n intuitive process ( Moore and 

Webb 1978,118 ) . It remains t o be seem whether statistics 

prove useful in thi s field in the future. 

Sites and deposi t ~--~~~~~ne d 

The results discussed here are from the a nalysis of 103 samples 

from 26 archaeo log ical site s ; the fu ll det a il s of these 

are g iven in 1l'able l. 1l'he 'extens ive' approac h is based on 

results from sites which u re m:J.inly in the midlunds and 

Yorkshire/Humbers ide regions of Britain, dating fro m t he 

lron Age to the post-medieval, and both urban a nd rura l . 

The 'intens i v e ' approach is based on the result s 

fr om the s tudie s of · pollen 
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spectra, plant macrofossils, insects, etc. from 7 s it es ,v. 

The results so f a r ava ilable from s tudi.es 

of medern pollen are discussed in a separate s ection. 

Field and labor~tory methods 

Sa mpling for pollen a nalysis is .norma lly c a rri e d out by the 

palynologist, who is best able to cons ider the problems 

of sampling technique a nd t!le recording of the releva nt 

stratigraphy and other da ta. Many of the re sults di s cusse d 

here come from series of s a mples t a ken from profiles a t 

vertical intervals such as 2 .5 ern, 3 em, or 5 em. Th e 

practice of 'column sampling ' with a luminium boxes o.f 

25 x 10 x 10 em allows a complete profile to be sampled 

in segments. 'l'he boxes ar ~ pu s hed or ha mmered into the 

section to be sampled, labelled with details of depth 

and the top end marked. They .are then du g away with the 

contained blocks of sediment, a nd wra pped in plastic. 

This method makes it possible to do much of the sub-

sampling and sediment recording in laboratory conditions, 

which can be useful if time, weather, water inflow or works 

make sampling and recording difficult. Larger bulk s a mples 

of about 2--5 kg are usually collected in a ddition to the 

columns, for the recovery of ma crufos s ils; otherwise th~ 

number of seeds a nd beetle rema ins recover e d would be too 

small to be significant. Sing le pol l en s.cun pl es c a n b e 

c ollected by cuttin~ out a lump o f the se dim ent which 

may be Gub-sa mpled by cuttin (; out a. block of a bou t 1 ccm. 

However, it i s 1n ore d e::->irn bl e t o r e plicat e r: : !lb- ~>Hmp 1e ~ : 

l"rom a g iven depo s it t o de t e rm j n e t h~ var i ;d Ji.li t y of p o l len 

co nt ent. 
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Pollen preparation methods a re too well known to need 

further elaboration here (see, for example, Moore a nd Webb 

1978, 22-27 ) , save for a few points which are import a nt in 

the preparation of archaeological material. Disagg regation 

of samples ~s improved by the addition of liquid detergent, 

and also in the final wash, when it ma y halp to prevent ,, 

clumping. Hydrofluoric acid treatment(to remove 

silicates ) is usually necessary a nd may ha ve to be 

repeated when material is rich in s ilt and clay. Acetoly s is, 

on the other hand, does not always seem to be necessary. 

It is important to record the state of pollen preservation 

during counting ,beca use it c a n vary considerably a nd a ffect 

the interpretation of the r e sult s--poorlY, preserved 

ma terial may appear to have a g reater proportion of robust 

pollen g rains if the more de lica te ones have disappeared, 

a case of differential pre s ervation. Another aspect of 

pollen preservation is its size; s ometimes pollen in 

archaeological material is s hrunken a nd crumpled, and 

this can make the use of size characters in identification 

difficult ,, however the micro structure cari us~ally be u s ed as 
contrast illumination is u s ed. 

ba sis i'o r identification, e s pee l o. ll.y wh en pha se 1\ ~lie pollen 

reference collection necessary for this kind of work must 

be extensive, since a much wider rang e of pollen types may 

be encountered than in more conventional work ( o~ a cid pea t 

material, for example ) . Apa rt from pollen and spores, 

pa rasite ova a nd soot particle s can provide valua ble e videnc e 

a nd s hould therefore be recorde d. 
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Presentation of results 

The data to be considered a re c omplex; apart from the lurg e 

number of pollen spectra themselves, pla nt macrofos s ils 

\ ma inly seeds ) and insect remains from the same de p o s it s 

provide useful evidence, and there are the a rchaeolo g ic u l 

circumstance s of the va riou s de1.J os it s to be con s·id ered to o . 

'J'h. i s po t ent i a lly unwi e l dy m< . Ls~; of i n :fo rma ti_on haf; l> := en 

pre s ented with a view t o cL ~ rity : the pollen a n aly::;es h:nre 

been s u.mma ri sed in th e L' o rm or· hi~·; to e; ram s (Fj_ gs ~and 3 ), 

:tnd the ori g inal prepa r at ions · ~. nd pollen count s heets are 

a v a il::t. ble for checking ut .o :ir mi.n .:)wrn. JV!ucrofossil r esult :: 

from the C omposit a e a r e pre sent e d in a not her hi st o c,r: tm 

(¥ig 4 ) , modern pollen re s ult s in Fig 5, a nd the conc lusio ns 

a re summarised in Fi e-:, . 6. lnsect a nd .'"J rchae olo g ical data 

are presented in the text at the a ppropri a t e pqints. 



) ! 

l• ' i 6 ure 2. 'rhe ~; ample ordel' is d e t e rmined partly by the type 

of site (more n:::t. tura l at the top) a nd pa rtly by tree pollen 

values (hi g h at t;he t o p). l{e s ul t; s from some sample series 

with the s a me ty}Je o f poJlen a :ss embla5e have been a vera g ed. 

'J.'hus in sample 2 , 1 30-4e (7) 1 show s that the results presented 

here are th e averue:, e fro m 7 3a. tn p les, 30 - 48 em depth in 

the profile. 
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Results 

The pollen evidence 

Thi s is s umma ri s ed in Fig ure s 2 a nd 3 am di s cussed bri efly 

here, because the re s ults of pollen a n a ly s is a re much mo re 

s i gni f ic a nt when c ompared with d a ta fr om p l a nt ma cro fos nil s 

a nd ins ects, tha n i f t hey ha d b e en cons i de red in i s o l a tion. 

The most important f e a t u r es of the p olle n da t a are di s Cll ss ed 

in more det a il in the int e rpr e t a tion s ection . 

The pollen results a re di s cus s ed in the s a me order in 

which t h ey a ppe a r in the hi s to g rams. ~irst a re the record s 

of Quercus ( oak ) , Tilia (lime ) a nd Ulmus ( elm ) , which h a ve 

been g rouped t og ether be c a u se it wa s thou g ht tha t they mi g ht 

b e r egar d ed as ind ic a t o r s of f orest, s i n ce t h ey were the 

princ ipa l t re e s of t he or j_gina l ' wi ldwood ' ( Rac kham 1 976 ) . 

l n mo s t c ase s Quer c u s ( oa k ) i ~ > the mo s t a bun dant po l l e n typ e , 

bu t t here i s on e s p ectrum with a hi g h va lue of Tilia ( lime ) 

( l ) a nd unot he r on e wi th h i g h Ulmus ( e lm ) (8 ) o 

~he a mount o f f o re s t t re e pollen i n the spectra v a ri es 

cons iderably fr om s it e t o s i te : tho s e with l arger amount s 
6 

( > c a 4%, l, 2 , 3, ' 7, 8 , 9, 10, ll, 21 ) c ome .f rom n a t ura l 

type s edime nt s l i ke pea t bo gs a n d from arc h a e olo g ic a l depo s it s 

i n d it ches , po n d s a nd we lls , both urba n a nd rural. It i s 

s urpr i sing t hc.1..t s ome of t h e a r chaeolo g ic a l depo s it s i n town s 

can c ont a in a s much fo re s t tree polle n n s do s i t es i n mo r e 

n <:tt u.ra l ~> urroundine>s ,w here f ;1i r .ly u ndis tur be d f o re s t mi g ht be 

e x pe c t ed t o hd.Ve t, r o wn nearby . 'l1 h w ; the r e l a tions hip b etw e en 

': h e fo res t tr ee po-llen v:t.ln e~ ; ·;_nd the t ype of depo s it s does 

n o t :.tpp e a r t o be a simp l 8 0nc . 

The pollen 0pe c trcL wit h th e least for e r; t tree poll e n 
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( with v : ... lues as low a~ l/.) cJ. re ffl<:i.in ly from qrb cHl drn, o ~d ts 

( as mi~ht pe r haps be expecteL1 ), such as ponds o.nd dii.cl1 es 

(lG-19 ), well s ( 20 , 23 - 25 ) a nd from organic occupa tion 

deposits ( ~6-30 , 32,33 ) . TIH:: low fo1·est tr ee pollen vc.l u es 

could be a re:.1l reflection of the lad~ o f s uch tr ee:.; j n l.he 

vicinit y o.f t he s ite s , or tl te:r collld resu lt from :3wu.nqd.ng 

by relat iv ely lur e;e arn otw l. ~.-. or non-tree pol.len .fro m :J t i ,er 

di :=; per~~ ed by hu m;:~.n agency ( t, h e ' hq Jr,:tl1 cn .r.ponent ' ) ~ J,;J.yers 

l ik e fl oor s which ::tcc umuL.d.r.~ .; ·i n !:d rJe bviloint:,:.> (l<'jL · 1. , tor-· 

centre ) mi e,ht r1 s.ve been ~3 1 t icl ded t' rom a t mospheric ;:, o l 1E-U1 

been deposited there " 

contexts. Alnu ~; ( ::thler ), n :' LULJ. ( L1irc11 ) :tn <l Cory.lus (h :t7.e J) 

a re the most a bund::tnt ty l'CG , <t tHl ~;ome s pec !;r:l ha v e 

espe ci a lly l a r g e amo un t;->, !::i U Ch : i.S a buri r~c ;::nj_ l with )Otjr, 

1\lnu s ( alde r ) pollen (5 ) , ·. · t~ l ·ic;h i:J dj~;cu!:_;~-;ed l ater . Fraxi.nus 

( as h ) j_s O•; Ca s jona l1 y a, bund :J. nt (6, 7 ), a noth e r o f thr:) treP.~3 

a n cl ::-;h ru.b :..--; which a re c onunon j n a n rJ :t rOIJ_nd town r; t oda.v 'l.G tltey 

evid8ntly we re ;J. .l so itJ tl.t 8 l q ~ ; L., Sa11 h J J O U~> ni€;,ra ( e lder) 

. :l tcl: ;-,_s Ac er ( .:t · , 1·! r~ )! I I \ I. I I . c.. ' 1 J - I' \ ; ~ t">. 
._; I . 1 • ;, _ _ _ .:.. ..:. ' ' l ( e • g • !! a wt horn ) , l. ·r· u lH.l :..; ty:J= 
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type (e. g. s loe ) and Ile x (ho .L.Ly ), U(!pear to be br e~J t ly 

under-represented in ~he lJolJ on record b e c a u se of low 

productivity and di spe·r·s: · . .L , f o r t hey a re a ll insect--

pollina ted. Sue h tr ees clnd ~ ; hru b s ma y , tJO wever , ha ve bee n 

an importa nt featu r8 of tl1e IJ •3t':...e t u tion in certain p l a c es , 

for example in h ed~=, er o>~;~; ( Gro e nman-va n Wa a tering e 1cn8 ), 

and the pollen record s are the refore much more impo r L.n i; 

than they mi e.ht a t f ir s t '---· Pl-'ea r to be & Modern poll e n re:.; u. l t c; 

on the representation of s u.cr1 lJlants a re badly needed. 

'l' h e occasiona l re cord s of J u bla ns ( walnut) pollen are v e ry 

intere s ting bec a u se litt le i s s o far k n own a bout the hi s tory 

of this intro duced tree in b rit a in ( Godwin 1975 , 248 ). 

Finds of wa lnut s (e. b . Willcox 1977) c ould eas ily be fr o m 

importee food, but th e pollen proba bly r e pre s ent s tree s 

b rowing in this c ountry . The poor p ollen representation 

of many tree s a nd shrubs s how s how incomplete a pollen 

recprd may be p re serv ed by pollen, and ma kes it very 

difficult to estimate how ma ny tree s g rew nea r thes e si te s o 

Gra mineae ( g r as s) po llen i s very a bunda nt in mo s t of these 

spec tra, r a n g ing from l0ru - 1 ~o of the pollen sum. Since 

g r ass es grown in s uch a wide r a nge o f habitat s , only a limited 

interpret a tion can be ba sed on a bundance of their poll e n 

a lone, a part fr om the presence of g rassy v egetation. 1 h e 
( > c a 3 51'o ) 

hig hest Gramineae values 1 co me from buri ed soils ( tl-, 5 ) , pond 
...... 

and ditch deposits {3 , 11, 1~, 16- 19), we ll s ( 20, 23 , 2 4 ) 

an d s ome occupation depos i ts ( ~ 6, 28 , 29, 31, 33 ), not a ll 

where s i gns o f e::, r a " s woulr1 perhn pD be ex rJ ected. 

Cerealia (cereal) po.l.l e n c n .n u s uul l y be fai.rly clearly 

di s ting uish e d f rom the smaller g rains of the other Gram in ea e 

( t_, r us ses ) except wh e n lihe pollen is very d i storted. Alth o u t:: h 
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. DIAGRAM of POLLEN SPECTRA 

Figure 3. Pollen records of a ran g e oJ · less abundant taxa have 

been omitted, but are mentioned in the text. 

The taxa are arranged in three main L, roups: Grasf:;es and pollen 

records thought to mainly represent g raDsland fJla nts, c eren. ls 

and pollen records probably represe ntin ~ weeds of dist11rbed 

t5round, and pollen records pro ba hJ:/ repr esentin g other 

habitats. 
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deta iled st udies of the morpholo gy of Gereal i a pollen have 

been ma d e (Andersen 1 9 7 ~ ), consi st ent separation to generic 

level (i.e . whea t, ba rley, oats and rye ) has not proved 

possible -- thi s was tried in the case of some of th e 

material from the Lloyd s Bank s it e , York. Cereal po lle n 

ma y occur in l a r g e amounts, a nd val u es of ll% - 79% were 

rec ord ed in thre e 5roups of spectra from ditches und po nds 

(1 ~- 14 ) and a ll but t wo of the occupat ion depos it s ( 26- 28 , 

30-32, 34) , the exceptions ha ving v ery hi gh Gra mineae po llen 

values instead \ ~9 ,33 ) . Such hi g h cereal pollen va lu es 

contras t wi th the mu ch lower levels reco rded from na tural 

deposits like pea t bogs ( 2 , 3 ) , and are a characteristic 

feature of ma ny u rchae olog ical depos i ts, espec a ll those 

from towns. Since it is very unlik ely that c ereal cropB 

were ever g rown ins ide t owns, high Cerealia pollen values 

can u sually b e int erpreted ns the re sult of po ll en 

d i spersed by human a~ency (Fibure 1, lower ri g ht ) , a n d this 

very significant feature o f so me a rchaeolog ival deposits 

is discussed in much fuller de t a il l a ter. 

Cannabiaceae t y pe pol1en appear s s poradically in 

arch~eological deposits, but it i s very ha rd to identify it 

further, separating Cannabi s sativa ( hemp ) from Humulus 

lupulu s (hop ) . The separation c a n be mad G with more 

certa inty when there i s an a ccompa nyin6 macorfos s il record, 

as a t As kha m Bog ( 2 ) (Ha ll und o thers 1979, Bra d s haw a~ 

othe r s , in press ) . 



The pollen records of Art emis i a ( mugwort ) (Fi g . 4 ) , 
n ·-·-- -- -· ----- ---~ ±I I ··---- . - - . . - - . - - _ _ _. 

Caryophylla ceae (e. g. chickwee d ) , Cruciferne ( e.g. s h eph e rd s 
· a na 

purse ) , Polygonum ( e.g. knotgrass ) , (p rtica ( nettle ) 

proba bly represent we e d s of d i s turb ed 

g round. (So a l s o do s ome of the Compo s itae pol l en record~ , 

di s cussed below) . These plants a re much more a bundantly 

represented in pollen records fro m archaeolog ical depo sits 

than in those from more na tura l d epos it s, as mi g ht be expected. 

The variation between a rchaeo lo g ica l samples, however, does 

not seem to follww any discernable pattern, s o on present 

e vid e nce it is not pos s ible t o tell whethe r there were , for 

example, mo re weeds ~rowing nea r s ome some s ite s than otherso 

The pollen records from Humex ( docks a nd s orrels), 

Llt.munculus {buttercup), J:>o tenti l la (cinquefoil ) , Urnbellif e r ae 

(Umbell if era ) and from other pollen types omittsd from Fig 3: 

( Ca rnpanula ceae ( e.g. ha r e bell), Di)sac a ceae (sc a biouses ) , 

Gera nia ceae {e.g. c ranesbill ) , Labiatae (e. g . mint ) , 

Linaceae {flaxes ) , Ma lva ceae ( e.g . ma llow ) , Poterium a nd 

Sa nguisorb a ( burnet s ) , Rubia c eae (b ed straws ) , Scrophula riaoe .:L e 

(e .g. s peedwell ) a nd Va leria naceae {va l eria n s ) proba bly 

represent grassla nd plant s. Once again, the re seems to be 

no discernable pa ttern in polle n value s o f the se pla nts, so 

interpretation of the results is d i ff i cult. 

Composi tae ' (L ) pollen ( a g r Dup which inclu de s dandello ns, 

ho.wkbits a nd ma ny oth ers ) has va lues which fluct uate from 

le !·iS than l1u to 67% of th e polJ en sum, a nd in th is case there 

i s a pat t e rn: sample s wi th a bunda nt Composit a e (L ) pollen 

often a l s o have i.ibundant Gramineae pollen a lso, a nd s ome 

other pol l en records appeur to correspond as well. 
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Compositae (T ) pollen ( a group which includes daisies, 

marigolds and similar plants) a l s o va ries in abundance in 

the variosu spectra like tha t of Compo s itae (L ) , al thoug h not 

so markedly. This pa ttern is further discussed in 

connection with the plant macrofo ss il evidence, a nd i n the 

interpretation. 

Ericales pollen (from lin~ or heather, hea th s e·tc. ) i s 

present in sma ll amounts in most of the pollen spectra , 

but larger amounts ( 21%, 28'}'o ) wer e fou nd in two cases ( 9 , 15 ) 17 

the significance of which is discussed l ater . 

Leguminosa e pol l en re c ords a re norma lly very s ma ll in 

spectra from na tura l dep o s it s , but rela tively l a r ge amounts 

were found in s ome of the a rchaeo]o g ic u l deposit s , for inst a nce 

9'fo ( 18 ) , a nd there were s i gnificant records ( ~ 1% ) in 8 

spe ctra (11, 18, 19, 22-24, 26 , 3 2 ) . Polle n resembling that 

of the cultivar Vicia faba (bro a d bea n ) , a very importa nt 

crop in the past (Benne t t 1 94 7 ) , i s rarely found in Briti s h 

deposi t s ( see Krzywinski a~ Fae g ri 1979, K~ rber- Grohn e 

1967) . 

Plant ago lanceolata (ribwort pla ntain ) pollen i s ubiquitous 

in archae ol ogical deposits, with occas ional ca s es of a bundance 

s uch as 19~~ ( 16 ) , a nd 10% ( 18, 23 ) . Simvlarly l arge a mon n t s 

ha ve a lso occasionally b een recorded in spectra from na tura l 

deposits s uch as Bishop Middleham, Co. Durha m (Bartley a nd 

others 1976 ) . Th e archaeolobical deposits which ha d t he 

greatest ~lantago lanceoL1ta va lue s were ponds and wells. 

Pollen of t he other two plan t a ins, P. major ( g rea ter 

plRntai n ) a nd P. me dia (hoa ry plan t a in ) i s found only in 

small a mo unts, which i s su r pris ing , s ince the plants a re 

such c ommon weeds toda y, per ho.ps a c ase of poor repre s enta tion. 
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Cyperaceae (sedges et~.) pollen is very often f ound, 

occasionally in large amounts, a nd mainly in samples from 

mo a ts and ponds (6,11, 16, & 17) . These amounts are s i milar 

to those obta ined from natural depo si t s where the sediments 

formed at least partly f rom the remains of sedge vege t a tion 

which g rew there. These a rchaeolo bi cal depos it s may t herefo re 

a lso ha ve had sedge ve get:ation gro wing at the margins. lo l len 

from other wetland plants occur s spa rsely in tt rchaeolo g ical 

samples. 

Spores of Pteridium (bra cken) and other fern s a ls n occur 

in archae olo g ical dep osi t s , but in thi s s tudy l a rge a mount s 

wer e only found in on e sample ( 5 ) , a burje d s oil. In thi s 

cas e, the spores ma y have come f rom bra cken g rowing on the 

site, or ha ve been brou5ht wi t h soil wash in f loodwa ter 

(s e e Peck 1973, 57-8 ). Some samples ( 27-30 ) contained 

fr agments of bracken frond but very few spores -- in th i s 

case the brac ken ma y have been gathered when it was young, 

be f ore spore formation 

Ova (eggs) from parasitic intestinal worms ha ve been found .in 

a number of pollen preparations, for they are of a simi l a r 

size to pollen a nd survive the pollen prepar a tion proce ss 

with their diagnostic outer s hell layers inta ct. Two 

nematode taxa have so far be en identifiad, Trichuris a nd 

Ascaris ( J ones, this volume 000-000 ). 1'he larg est numbers 

of these were re c overed from a l L,.trine ( 26 ), which is. not 
oi' 

· · In ot ~1 er pla ce s , ova c a n provide evid en ceLihe s urpr l sJ.ng. ~. 

presenc e of fae c a l materi~, as in a pond (1 5 ) and a n 

OCCUpation layer en), a J.thOLl/)1 i.t ffi:J.,Y not alway s be pOG Sible 

to distinguish human from an j_m: -d wa ste . 
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In s ummary, it can be seen th a t some of the pollen spectra 

obtained from a rchaeologi cal deposits (l, 4-10) are quite 

similar to those from n a tural sed iments ( ~ ,3). Some of the 

other pollen spectra are abv iously diffe rent, with unu s u a lly 

large amounts of Gramineae, Ce re a lia , Compositae, Plantago 

lanceolata or Leguminosae pollen, a nd the significance of 

these is discussed below. 

Pollen and plant macrofossils 

The results of pollen a nalysis al on e pro vide only one par t 

of the botani cal informat i on tha t c an usual ly be obt a ined 

fro m suitable a rchae o lo g ica l s amples. Plan t ma crofossi l s can 

provide vit a l clue s to the und e r s tanding of pollen da ta , a nd 

the conver se is a l so true. Evidence from f ruits a nd seeds 

i s ma inly cons idered here, but leaves, wood, bud scales a nd 

whole plants (in the case of mo sse s a nd liverworts ) can a l so 

supply us~ful informa t ion. 

Hecords of many of the common wee ds identified to species 

fr om macroscopic re mai n s a ppe a r to correspond to pollen 

identified to family of g enu s level. Thus , weeds like 

Stellaria media/ne g lect a (chickweed ), Chenopodium spp. 

( g oosefoots) and Raphanus raphan i strum ( c harlock), the seeds 

of which are commonly found, ma y b e the source of the pol l e n 

records of Caryophylla ceae , Chenopodia ceae and Cruciferae. 

Likewise, seed and pollen r ecords of ~olygonum ( e.g. 

lcnot g rass), Rumex (e.g. docld, Tl rtica (n e ttle ) , Potentilla 

(cinquefoil), Ha nuncu l us ( bt!ibL erc up ) , members of the 

Umbelliferae ( umbellifers ) and, j_n s ome ca!Jes, Compo s it ae 

(see l~j _ g . 4) appea r to COJ'I'eL;pond to one a nother. 'l'he s e 

rnacro:fo su il rec o rds provilie exLr· J cvjdence of the plant 

corrununj_ties r ~pres~.r_1: t e d by poLlen . '.l'he a mount f; of poll e n i.n 

Sl .l.C h c a ~::; e s are of t e n 1 e:3u u,·,.n '/1< L o !; : d . , hn t L l1e seeds 

ma y comprise r..:!O";u - 30'}'o of tl1e !;otal ~;r~cd ~: nm, p1·obably 

"'h,..... n, , , ,r ... _ +lr'lo ,.,nnrlrt n.,..,nri1 tr•n c•11(•h .,h,lnd•,nf"'n nP ooorlo 
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Sometimes , the r e a r e s ub s t a ntial pollen records from 

plant groups wh i ch a re not r e corded among the macrofossil 

~~s Qlt s , ex c e pt in trace amounts. There are va rious 

expla nat i ons f or thi~ d if f e r e nce in representation 
seeds 

one is poor see d s urvival, for some&_ like those of Quercus 

(oak ), ar e not v e ry r e~i s tant to decay, while similarly 

mo s t of the ma crofo s sil records of Ulmus (elm) come from 

identificat~ons of wood or charcoal (Godwin 1975, 243), 

a gain prob a bly b e cause of poor seed survival. Pollen 

of Artemisia (mugwort ), Pla ntab o (plantain), Le guminosae 

(legumes ) and Sal i x (willow) is often found in archaeological 

ma terial, but the se e ds r a rely, if ever, probably because 

they are not eas ily preservable. The s carcity of seed 

remains of Graw inea e ( g ra s ses ), Cerealia (cereals) and 

~lant ago ( p l a n t a in ) ma y be the result of poor preservability 

a nd a lso bec a u s e o f th e dit'ficul ty in reco gnising the 

fragments, s uch as ce r e a l p eriderm. The fossil record of 

g r a sses, c e r ea l s a nd the r a re f inds of legumes come ma inly 

from material preserved by char11ing (see Hillman 1978, 109), 

circumstances in which pollen does not survive. Another 

possible cause of sparse seed records compared with those from 

pollen is low se e d production not all plants produce 

s eeds as abunda ntly as the common weeds, and some hardly 

ever, like Arrnora cea ru s tica na {hors eradish ) . A further 

factor may b e poor s eed di s persal, and heavy fruits of plants 

like Tilia {lime), Ilex (holly) a nd Corylus (hazel) fall near 

·i:h~ p a rent -tre8.-- 0nly there will large - number s -- of seedsbe--

present, unless they are c a rried by water and concentrated 

in tha t way - di s per s al by birds a nd animals would result in 

a spars~ s catter of se ed s . 

At other time s the convers e is true, a nd little or no 
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pollen mu.y b e fo und f r om plunt g roups known to have been 

present fro m mac rofo~.:uJils remuins in the same d eposit. 

Poor poll en ~urvivul wuy b e the cause of this di sparity in 

some c ases ( e.~. Junc u s (ru ~h ), ~opulus (poplar )) . 

Otherwise , low pol l en ~reduction a nd poor dispersa l, 

usually from insect i)Ql linated plants, is proba bly t he · 

reason why there u re such in s i t:,n ific a nt pollen records fr om 

families like the bora~inaceae (forge tmenots etc.), La biatae 

(mints etc.), Papav eraceae (popp ies, etc. ), Scrophularia ceae 

(figworts, etc.) and Violaceae (violets, etc.) even though 

seeds from plants in those groups are often abundant. 

The rela tions hip between po llen and macrofossil records 

of va rious Compo si t ae t:,ro ups has proved to be complex, and 

the results which a r e so far a vai l a ble ha ve been presented 

in a histogram {Fig.4 ) . ~his shows tha t the record s of the 

various Compo s it a e pollen types ar e matche d by corre sponding 

macrofossil records in sowe cas es, but not in others. 

ihis is mo st evid~nt i n the Compositae (L ) pollen a nd 
16 , 17 , 1 8 , 20 , u.wl .2 ') 

1na crofossil records (l"j_6 · 4, right): samples 1\ conta ined 

po llen bu t few or 

the other sample s 

no seeds f rom tha t g roup, while many of 
c'. 4 , .-6 , .'~~ ' "~ 9 , J O a nd 3~ 

{e.g. J\ ~ ) cont a ined both pollen a nd 

s eeds in s u bstantial amount s . 1hi s unusual pattern can 

a lso be detected in the records of some of the other 

composites, such as Tubuliflora e a nd the Cent au rea nig r a 

(knapweeds) t,roup. Lither Co!llp o s itae records do not show 

this pa tt ern, eithe r bec ause there were no seed records 

(Artemisia (mugwo r t)), or bec a use pollen was not found 

(Arc t ium (burdock), Carduus and Cirsiwn (thistles)), or 

bec a use the records were too sporadic like tho se of 

Centaurea cyanus (co r nflower)· 



material dating from the 9th-12th century AD (15, 30) , 

and later. The medieval and later occurrence of the 

remains of cornflower has also been noted in Germany 

(Kn~rzer 1976). This unusual pattern in which the Compositae 

pollan and seed records correspond in some cases, but not 

in others, does not appear to have been noted before, 

perhaps because it does not become evident until a large 

number of samples is examined, as in the present work. 

"--- ---- -.- ... .., ..... 0 ............... -­

The s ignificance of this 

pattern is discussed below, after consideration of some 

othe r important factors. 

Pollen and insect remains 

Insect remains (pr;ncipally Coleoptera (beetles) and Diptera 

(flies) are often preserved in deposits with pollen and 

other plant remains, so that a fauna and a flora may be 

be extracted from the same s ample. The evidence from 

insect remains can be very useful for the interpretation 

of pollen analyses, and these variou s lines of research 

should always be considered as 1ntegral parts of the 

complete biological analysis of :_1. particl.l.lu.r sediment. 

The remains of other insects ;lre also found (e.g. bees, 

parasitic wasps, and ants) and othe r Arthropoda (e.g. 

I ' , ~';'; I." . -.;.;.:
' > , 
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Fi gure 4 . Compo si t a e po l l e n n nd mac r ofoss il re s ult s. Seve r a l 

po tlen ty pe s ( e. e; . ll ld e n ::-~-l.yp e :.tn d /intherni s - typ e ) have 

b ee n co mbin c Cl in C o rnp n~; i Lt ~~ ( 'J' ) . i\ r t e r1 i. ~;i : t macro i' o s ~> i 1 s 

th e d Lu E:, r a m. 
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Thi s unusua l pattern in whic h the Compos i tae pollen a n d s ee d re c ords 

correspond in some cases, but not in ot hers , do e s not appea r t o ha ve 

be en noted before, perhaps bec ause it does not become evi dent until 

a large number of samples has be en examin e rl , a s in t he p re sent wo r k . 

'l'he re cord s of Centa urea cyanu s (co r n f lower ) a re pu.r ticu l u r ly 

intere s tin g b e c uu ~ e they rep r e sen t on e of the few important 

we e ds whic h ha v e di s t inct ive po l l en. C. cyunu s i s a 

c ornfi e l d weed , IXt£· ti.s ularly in rye crops 2;rowing on l i f-;h t 

s oils , :.1nd l t i.tJ) lJ <2,ll ' 8 t o ha ve spr e<..:t d with the inc reuse of 

ry e c u l ti.vu tion vmich s eeun.; to hav e t <:. ken pl a ce i n Lhe Iron 

Ag e and early ho mun ve r io d. Thi s is seen in pollen diagr a ms 

from na tura l de posit ::.; in Gerrna ny (Behre 1976), Pra nc e 

( .D ea l und ot llers i n [Jr e v ), a nd pe rha ps a l s o i n l owla nd 

llri t a i n ( Kt r tl ey :J.n c.l o t he r s , 1976 ). 'l'h e r eco rds of t he 

re ma ins of co r nfl o we r .t" .r o m u. rc l1aeo l o c_; i c a l dep os i ts , on U1c: 

other hand , ~3ee J fl t o li::t t e t row t rw medie va l per io d un d late r. 

'l'b e pollen :..tn d Ul <.~~ c rof os::d~ l r ecords pr esented her e do t his , 

and so :..t.lso do illuC r o i'o ss i l reco rd s fro m Germa ny ( HntJ rz er, 

1 97 6 ), whi l e Pul s ( 1 97 6 ) notes the unexpect ed ab senc e of th e 

rema in:3 of c ornflo we r f r o!n a n eurly me dieva l s ite in Hol l a nd 

where ubu nd unt ry e was ~o und. Thi s di ff erence b e twe en the 

res ult s obL a ined fr om nu turu l de pos it s and fr om archaeolo gical 

s ite s may refle ct ::; ome c hang e in crop hu s ba ndry me thods which 

happened in the b e ~innin~ of the medieva l pe riod, a nd would 

be well wo r th furt he r inve s tigationu 

Pollen and insect remains 

Insect remains {pr;ncipally Coleop t era (beetles) and Diptera 

{flies) are often preserved in deposits with pollen a nd 

other plant remains, so that a fauna and a fl ora may be 

be extracted from the same s a mple. The evidence from 

insect remains ca n be very u s e f ul fo r the interpreta tion 

of pollen a nalyses, a nd the s e va rious line s of re s earch 

s hould a lways b e cons idered as inte g r a l parts of the 

complete biolo gic a l a n a ly s i s of ~ L pa r t .i. c u ht r se d iment. 

The r e ma ins of other in s ect s ;L J' e a l s o f ound (e. g . bee s , 

pa r as itic wasps , a nd a nt s ) n.n ct o ther Ar t h ropod a ( e . g . 

d. 
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spiders u.nd mi Ge!::l ), ( ~-;ee Gi r .Line, 1978 , Denf o r d 197 9 u.nd in 

p re :.:; s ). 

'l'her e a re dit'.t:eren t k ind s o f b eetle f a unas fro m 

arc haeo lo ~ical site !::J ( e.g. Os borne 1971, Girling 1977 

a nd Kenwar d 1978), a nd a suuuna ry from a p a ly nolo c,ist' s 

po int of view c anno t d o jus tice to them. However, one kind 

of ~iuna which may add va luable information to that fr om 

pollen is one containing a larg e number of beetle species 

eac h represented by s mall numbers of individua ls. Such 

beetle assembla~es are considered to have form e d s lowly, 

a nd in the o pen, oft e n being extra cted from the sediments 

of d itches (10 ) , ponds (16) and wells (25) . The water surface 

(or well opening ) u~purently tra pped insects from many 

sou rces to 6 ive such a ' backg round fauna ' (Kenward 1976 ) , 

and the pollen i~ likely to hav e been deposited in a similar 

manner from re e, ional a nd locd.l sources. 'rh e pollen spec tra 

fr om s uch s ite fJ a re ric h in Grarnineae (5rass ) , Plantago 

(plantain) and :nuy be rich in Compo s ita e ( L ) pollen with 

f e w s eeu !;j . Jt muy lhus be possible to characterise su ch 

deposits in terms of faun a as well as flora, a n d the 

;c.~. ddition: .l inlo r Htatj_on can be very v a lua b l e in interpretation. 

The e v ide n ce from be e tles can, for example, sho w fr om the 

abun danc e of certain dun g-inh[tbiting spe cies tha t c a ttle or 

ot her s toclc Ht<:J.Y have been kept in the vicinity, thu s 

p i'Ovidine; the pa l yno loe,ist with certain clues a bout 

lan d use. 'l'he presence of certa in phy tophages (pla nt 

feeders) can b e secon dary evidence of the a ppropriate 

food plants , a ltho u gh the botanical result s do not a lways 

s upply c o rresvondi n g record s , and ma y differ -cons iderably. 
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Other f a unas a re species-poor, with some taxa repr e sented 

by very l a r g e number s of individual::> ('supera bundants' of 

Kenward 1978). ~n ~uch c as e s , i ·t c a n often be s hown tha t 

ttte i nsects were as s ociated with the deposit as it formed, 

b ecau s e l a rva e a re p re s ent, s uch as fly puparia (Buckla nd 

et al 1974, ~la te VI). Such a deposit may provide a wealth 

of info rma tion a bout the ways in which it might have formed 

u nd what it may have originally consisted of. For example, 

fly puparia (ma ggots ) often require considerable warmth to 

s urvive, and their presence in a deposit may demonstrate 

the 'compost heap' conditions that must have preTailed in 

order to create the right temperature. The pollen spectra 

from such deposits ( 26, 28, 29, 30, 32 ) are often rich 

in Cerealia (ce r eal) pollen, providing the basis for another 

characterisa tion on the plant and insect remains. 

Another example of entomolo gical data of use to the 

pa lynolo g ist comes from 'outdoor ' and ' indoor ' faunas 

( Kenward 1978 ) . Some occupation depo s its contain 

faunas which a re more cha racteristic of those found 

outdoors, and which may therefore ha ve formed in the open (31); 

othe rs, o f t en in the s a me series of layers, have faunas 

of insect s which a r e g enera lly f ound inside buildings und 

which wo uld not survive in the open ( 3 2 ) o This is a useful 

6 uide whether the pollen is likely to have come from reg iona l 

an d loc a l source s (whe r e there is an ' outdoor' fauna ) , or 

perha ps from elsewhe re, when the r e i s an ' indoor' f a una. 

Modern pollen s tudies 

Practical results ·from the ~tudy of modern pollen production, 

dispersa l and d epo s ition a re very important for the 



·~l,t-" •' I • -" oj ~. 1 .( • "· 

number of Cereal1a pollen gra1ns J.G. 1979 
crushed crys I al malt · 1,8001 CH 3 wholemeal flour : 40 I CM 3 oat cake . 9,0001cH 3 

no per panic! e 

45.000 

rye bread : 20 I CH 3 

(4,500) per Sfli ke 

\500 3.000 

\ ·.1 1 ~=398 "i~9.13 
p . :/ . "" /.• 

138,20 0 I ~200 32JJ00 
0 
0 
0 
0 
{) 11 II •/ ', 

. : fli';. 
~ I . 

gram 'chaff 

" " 
~= 286 I=676 

BARLEY WHEAT 

chaff 

1,.500 Cereal1a 
4,200 Grammeae 

'iOG Urtic a 
30 Papaver 

200 va na 
per 10 em. straw 
"i = 281 

OATS 

tea cake witn 
currants : 50 Vili. 
50 Cerealia per cm.l 

~ = 34 

GRAPE 
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(VICi a fab<! ) 

400 Rosaceae per fruit 
QUINCE "i = 117 

I Hordeum vylgare) (Triticum aestivum) (Avena ~atival (Vitis viniferal !Cydonia oblongal 

COMPARATIVE POLLEN CONTENT (absolute numbers of grains) 

~i gure ). Pr ~ J . iwinury resuJ . t~ or pollen content. Whole c ureul 

pLu.nt;:_; wer ~ ~oJ.lecLLJ Ll <LL lt:trve:..> L 'Giwe tram i'ields in 

Linc: o ln ~hi1 · e, Lhe Ll' : Li i J <trHJ Ctli.l.J'i' ~ elJ<.t.I'<:Lted by hand from 

a ~ jn6 le :..;p iKe ( wlle :.tL u.ncl ll ul~]E;y ), and unalyued for poLl en 

content. The result~ from strdw are bused on culm and 

.Leaf'. Acid llydroly::.-;i s wu::J found helpful in making some ot' 

tl'!e prep<.t.r u tions 1'rou1 !'u od. 



unc1er~; ~ :.l nd:Ln L:, o1' a ll l'u ~J:...; i l po ll en s pectra . Pollen s pectra. 

ct r 8 a n e e L: ::->}3<..-H' ily bias ed a nd incomplete rec ord of pas t 

ve 6 e t a ti on ; u.lthough it i :s of ten difficult . t o demonstrate 

ho w certai n fo s:...; il ~ollen spectra could ha ve arisen . by find ing 

equiva l ent mo dern s v~c~ra being formed , this i s a vit a l part 
Preliminary 

of pollen a naly s is ( e . (:-., . .Birks 197 3 282-297) ·1 t e sul t s from 

s ome investigations i nt o sourc es of some pollen spectra 

of t en found in archae ological material are reported here. 

Large value s of Cerealia {cereal) pollen o f ten occ.ur in 

archaeolo ~ ic a l material. { e.~. 13 , 26, 27) . This, it was 

s uspected ( b uckland e t al 1974 ), was polhen which h ad 

persiste d on part s of cer eal plants, ~nd the retention 

of pollen by ba rley g rains wa s demons tra ted by Robin son and 

liubb.ard ( 1977 ). rrhe pollen content of centa in foQds' and its 

s urvival of the hl.lfJla n d i gesti v e proce ss were s hown, in the 
-· -· Y' 

case of bar l ey mea l by Krzywin s ki (1979 ) . To further 

inve s tiga t e pollen c o nte~ a nd retention, samples of cereal 

plants were te s ted. Fol lowinc; a su~e,estion tha t . the poll e n 

analy s is of brea d rni b h t be instructive {M.R . Robinson in li tt.), 

prepurat ions were ul~;o mad l.. fr om mu l ted g r a in, flour, oatcake, 

and so me k ind s of br ead. Furthermo re, t h e persista nt flower 

remains from s ome rip e Cydonia oblonga (~uince), a cone from 

seeded Humulu s lupulu s (hop ), a nd a ripe pod of Vicia f a b a 
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(broad bean) were prepared. 

The results (Fig. 5) show tha t mo s t of the per s i s t a nt 
retained 

cereal pollen was in chaff, which a l so contained s ome 

extraneous pollen from weeds. Chaff rema ins in archaeolo ~ic a l 

deposits would therefore prove to be a rich source of 
\ 

cerea l pollen, tbe origin of whi c h mi g ht p rov e ha rd to 

detect if, for example, the chaff ha d been used as a nima l 

f e ed. Wheat and b a rley g r a in a l so r e t a i n e d s ubst a ntia l a mount s 

of cerea l pollen, but very littl e f r om o th er plants . 

Gra in products also ret a ined c e r ea l p ollen, but much 

less tha n mi g ht have be e n e x pect e d fro m t he 6 r a in r esu lt s ~ 

in the case of wheat flour. In ry e bread, c e re a l po l l e n was 

outnumbered by that of Umbellifera e wh i c h c ou ld ha ve come 

from Carum carvi (caraway) seeds. The t ea c ake prepa r a tion 
even thoug h the seed coat ha s ~en removed by mi l ling 

showed that cereal pollen survive s in white bread(;_ 

from malted barley that it s urvive s the s proutin~ and 

r oas ting process in a n a mount c o mpa rab l e t o tha t of fr es h 

gra ino It is evident, then, tha t c e r e a l .and other types 

of pollen in archaeological depo s it s c ould h a ve come from 

a wide range of grain products u s ed for huma n food and d rj_nk, 
especially 

and animal food, Lwhere there i s ev id. e rJ. C'3 o f :f: te ce s. 

The results frotn the stra w were v ery int e r es ting b e ca u se 

they show tha t a surpri s ing ly l<-tr g e amo unt of cereal a nd 

other pollen ma y a dhere to the ve g eta t i v e pa rt s o f s u c h 

pla nt s . Stra w, e v e n witho qt : :. ny chai ' f , co u ld th e r efo r e he 

a n impo r t an t so urc e o f c e r f), l l p o I J e n :i :1 : l . rc l ~ :- l P.Ol o ,., i_c:Ll_ 

d e po:3:Lt s f ormed f r o rn i t s re ~rl : t"L n r. . 1 (; WO!tld :1 Js0 be Lh e 

s ourc e of pol.Le n of a r a n t·,e o C r' ·>rn J' i P. l rl wee ds , :,-t ;; l l ~ ~ te d 

(]f':i.g. 5) an d thi s loc a l ,:,o l .IE' Il c o mpo n e nt from c ornfj_el rlf-' 
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c ould eas ily be tr·1n upo rt ed by hu.m:....n :.t ction. It wa s 

i n t e r e::-:; tin t:J t o n o t e t ba t t he poll e n of .1:-' ;._t pa v e r ( poppy) wa s 

fo und t1ere , : ... lt hou. 6 h the r e c ord ;.:; f r o111 archc.~e o lo g ic a l rn<..t t E:: rial 

a r e very spur·s e. 

'l'h e oLller :noJ0 .r·n 1•1jlJ u n r e:..Ju. lt :::i s how ca se s of fJUll en 

per::; l :..J "t <..tn c e vm i c h may n ut y e t ha v e be e n detected in 

: .t rchae olo ~;,.i ca l ifJ<. i.t e rLL.l, ll u. L wlli cb c ou ld ea sily oc.:cur. 

'l'h e re s ult:.; f rom •.1u.in ce s how tha t the persistu.nt rema in::-; of 

f lowers c a n ret u in s i 6 ni1icant amount s of hosaceae and other 

pollen in fruit s uch as apvles and pears . which could po s sibly 

be f ound in deposit s of f a ece s . The results from hops show 

that even fe~ale flower s ret a in pollen, so that s ome 
c ould 

Cannabia cea e pollen r ecord s fo und~represent the remains 

of brewinc was te, eve n if j L bad been used as animal feed. 

Other plants which were used in place of hops until supplanted 

(c a . l t~ 50 i n br it a in, Cor r un, 197 5) might o.lso leave a 

po llen r ecord, s uc h :.:L":i lilyrica ~:,a le ( sweet ga le), f ruits 

o t which we r e fo un d i n 'l u. antity i::.Lt Svendborg, Denma rk 

( ,Te n sen 1q7 9 7 l - 3 ). 'l' h e p e r s l s t c:~nce of Vicia f a ba pollen on 

~he pod:..; or· tr oad be:...tn:; i s intere s tine.., for the pollen of 

the let:,wne s i s 1JOOiL' l y r ef.lresented compared with tha t of other 

plunts l ik e cereal s . b eans do, however, appear to pro~uce 

e nou~h po l len so t ha t re ma ins like bean straw are 

detected by pollen re c ord s when theY occur in archa eolo g i caJ 
( K orb er- ~ r ohn e 1967) 

c.J.epo s i tsl_ lVla c(Uofo ss ll evidence (Hillman 1978) and a lack 
were not 

of po.Llen recorus, su t:,gests that beansf\as widely grown in 

Bri t a in &s in other c ountries (e.g. Germany, Norway ) . 

Po l len pers i s ts in s ome surprisin~ materials, such as the 

t e a ca ke prepa t a tion which conta ined an appreciable amount 

of Viti s vin ifera ( h r a pe ) pollen from the raisins, showing 

t hut e ven f ruit which has no persistant flower parts ca n 

st ill c onta in pollen. The remains of honey can also conta in 

f.lO l l en, as shown by Dickson (1978 ) . 
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1. U +· 1 1 1 1 11 1 1 I tJJman-dispersed natural 
2. R + I I I I II I I I natural 

3. R I + I I I + I I I natural :sma ll catchment 

4. R I + I I I + I I I " " " " " " 
5. u + I I I I + I I I natural 

6 R + I I I I II I I I " " 

1. u + I I I I II + I I mixed · s- c + human 

8 u + I I I I II + I I .. .. " " " " 

9. u + I + I + II I I + .. .. .. " .. " 

10. R + I + I + II ? I I mainly natural: s/c 
11. u I I I + I + I I I natural · small catchment 

12. u I + I I I + I I I .. .. " " .. .. 
13. u I I I I I II +- I l I human dispersed : Cerealia 
14. u I I I I I II + + I I I .. .. .. .. .. .. 
15. u I I I I I II I +------+ + .. .. " .. .. .. 
16. u I +-+------+-+-+ I I I I natural: Gramineae -1 oc al 
11. u I +--------- -+ - - -- •• + I I I I " .. " " " " 

18. u I +--+--+-+------+ I I I I " .. " " .. " 
19. u I +-+--+--------. + I I I I .. .. .. " " " 

20. u I I I I + I + I I I I 1 natural : Gramineae - loc al 
2lR + I + I I + 11 I I I I mixed natural spectra 

22. R I +-+--+--- ---- + II I I I I natural : Gramineae - local 

B.R +-+--+··-- ---+-+ I I I I " .. " " " " 
24. R I +-+------+-+ 7 + I I mixed : Gram.- loc. +Cer.-hu . 

25. R +-+---- --+-+ II I I I I natural : Gramineae - local 
26. u I I + I I +-+-+--+-+ tJJman : Cereal ia + hay 
21. R I I I I I II I + I I human: Cereal ia 
28 R I I I I I +-+-+-+ I human: Cereal ia +hay 
29. R I I I I I +-4------+ I " " " " .. 

' 
30. R I I I I I II +-+ I I human dispersed : Cerealia 

• 31 . u + I I +-+-+ I I I I natural: Gramineae - local 
32. u I I + I I II + + human dispersed : Cerealia 
nu I I I I I + I I I I indeterminate 

34. u +-+- .. - --+ I II I + I I mixed : Gram.- loc . • Cer. - ti.1. 
I - II - I-UMAN · DISPERSED ' NA URA LLY ·D ISPERSED-

l:<'igure 6 • A s urrunary of the results: the main cgaracteri s tic 8 

of the samples s tudied, and a br ief interpretation of the 

pollen source. 
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Interpreta tion . 

'l' lw V '..J. r jo \.l.: j l i n e:J of ev i de nc e , i..L .lready di s c w:.;:.:; ed inciiviuuul ly , 
.£ i g 6) 

cun n ow be bJ.·out_)rt t oce t i,e r Lt o Le:Jt variou s af3 [J e ~t !:i of 

trw rttode J of poll e ll de p o:_; tti on O'i e; . l) . Th e r e :.mlt s 

Lcorn 1 n8.tur.cd . cJe pu::.d t ~ ; 1 ::> hould be usefu l in pro v iding 

1Ju.Cl{ 6 rou n d inl'orrna ti on on the v e 0 e t u ti ona l s tate of LlH-: 

c ountry s ide d l'Ound u t own . l t c a n , howev e r, be di f f i cul t 

t o f u lfill this a im : tb e upper leve l s of pla ce s o f t he gr eatest 

value to the u r ban archaeo lo g i s t, like lowland pe~t bo gs, 

repr esent i n &, t he mo st re c ent de po s ~t s , may ha ve ha d pea t 

~~~t ~~g , hemp re tting , dra inage ditching or other d i s turba nc e . 

Thu s the f irs t c onclu s ion a bout the study of ' na t u r a l 

dep os it s ' i s tha t it i s very import ant to study the pla nt 

macrofoss i ls a nd insec t rema ins a s well as the pollen in order 

t o ha ve suff icie nt inf o r ma tion on the extent to which such 

dep os it s c a n r eally b e s ai d to be n a tural . in ori g in. 

I t is a l s o wi se to sample such deposits by c oring in 

d i f fer ent p l a ce s so tha t there is evidence from t wo or three 

profiles ( us a t Askha m Bog ) so tha t di s turbance is more likely 

to be de t e cted f r om diff erence s between the va rious re s ult s . 

'l'he :.unou nt of ba ckt!, r o und i nforma tion on the c ount r y s ide 

wh ic h c w b e obta ine d fr om s uc h pollen diae;r a rn s a l s o 

depen ds u~on the pol l en s our c es : modern pollen re s ult s , 

for· ex c.untJl e tho s e f r om the u p-pe r mo s t (modern) depo si t s in 

t he ;no a L at; Co wi e\{ ( Gre i ~S , un publ. ) ,show tha t a few tr e e s 

brewing ov e r u s i t e l ike th is , s uch as Alnu s ( a ld er ), ca n 

aeuo s it l a r "'- e arHo unt s of po l l en ev en though the s \lrround ing 
( e · ? ·· . 10 ern f r om :..; urface , A lnus~3 4~" poll en sum) 

country side i s l argely tree.lessL Sucli a loca l po.Llen 

r a in, coming fro m bog t:,y woodla nd, could be the s ource o f 

muc h of t h e tr ee pollen in 'na tura l deposits' ( such as . 2 , 3 )
1 

.,......__,.~-- -----. 
or i n th e buried s oil with l arge a mounts of Ain~ ~ p~llen (~) 

whi ch co u l d ha ve come r rom local veget a tion or from f lood 

wa ter . The re ~Siona l po l len r a in, with its eviden ce of the s t a t e 

of the c ountryside as a whole, ·ma y there f ore be the le s s obvious 
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aspect of such pollen diagrams. Th ese effects of di s turbance 

and local pollen rain probably dominate the results from s uch 

sites to so great a n extent that it is very difficult to tell 

what the surroundtng countryside would have bean like, except . 

in very general termse Various types of disturbance are 

illustrated in Fig l, lower left. 

In the case of semi-natural deposits like ditches and ponds, 

where a man-made fe a ture has filled with sediment which may 

ha ve accumulated there by na tura l processes, t he likelihood 

of dis turbance is obvious from the a rchae olo g ical context 

of the deposit. Here , too, evidence from plant macrofossils, 

insects and other remains can be very useful in determining 

how a deposit formed and where the pollen mi g ht have come 

from. Some of the pollen spectra from the se semi-natural 

deposits such as those from smdls {5,6 ), moats (6,7), a ditch 

(10) and one from a pond (9) are s imila r to those from 

'na tural' d~osits discussed above, consisting mainly 

of tree, shrub and grass pollen. Similarly, the tree a nd 

shrub pollen can often be shown to be mostly. of local origin 

when corresponding macrofossil remains are also found (e. g . I). 

The vegetation of the l a ndscape as a whole would probably be 

represented by the large amounts of pollen fro m herbs 

such as grasses, composites, plantains, etc. which mi g ht 

have come from · a largely treeless countryside. Thu s it . may 

be possible to make a fairly p reci se int erpre tation of such 

pollen spectra .-------- the signs of trees a nd s hrubs in mos t · 

of the examples mentioned a bove can be inter¥·eted as the 

- The faint 
reauJ_t . of local ~LL~ heK than ret,iono.1.--YLQ...Q_d lapd .. _ 

s i gns 01 1nsect-pol~inated trees and shrubs of hedgerows, 

alt hou g h s ometimes slightly amplii' ied by macrofossil evidence, 

are hard to interpret in any detail, at presento 
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Some o f t hese s p e ct ra ha v e un u s ual1y hi gh valu e~ of 

Compo s itae (L) (3 , 4, 12 ) , Pla nt ago l anceola t a (9 , 10), 

Le c,umino sae (ll) or Gra mineue (3 , 4 , ? , ll, 12 ) po l l en 

c ompa red wi t h mo s t convention~! pollen dia~rams . Thi s i s 

p roba bly b e c a u s e s uch s ite s , which cover s ma ll a reas ( l e s s 

tha n 100 m f rom sampling si t e to dry land ) ha ve le s s pollen 

f rom loc a l bo g s urfac e ve b eta t i on tha n do more ·exterisive 

s it es . Conver sely, the dry l a nd ve g eta tion is much closer, 

a nd i s the r efore better repre sented in the pollen r a in there . 

Sma ll n a tu ra l s ite s with Comp o s it ae (1 ) rich s p e ctra include 

peat bogs (Ab erae r on, Ta ylor 1973) a nd buried soil (Gr e i 5 a n d 

Kee ley 1980 ) . Hi~h ~lunt a6o l a n c eo l a t a va l u es ha ve a l s o b e en 

o b t u i n e d i'rom ou r i e d s o ils (Dimb leby 1973 , li- r oenrnan-va n 

Waat er inc,e 1978 ) a nd fro m p eat b ogs ~ueh a • Cla r a ch (1'aylo r 19?.\ ) 

a n d Ha l lowell Moss ( Do naldso n a n d Tu rner 1977). Thi s 

l as t site ha d l a r g e Le gumino sae pollen va lue s hn the u pper 

levels. Such ' s ma ll c a tchment ' p o llen spectra are discussed more 

f ully below. 
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The pollen spectra from the Homan sewer a t York (1) 

seem to be exceptional bec a use they conta in more fo(est 

tree pollen (especially tha t of Tilia, lime) than a ny other 

discussed here, even the ' n a tura l ' deposits ( 2 ,3). The s ite 

is in the middle of Roma n York, however, not a pla ce where 

the signs of a n apparently undist urb ed lime fores t mi ght be 

expected. Two of the sewer spectra also cont a ined l arge 

numbers of fern spores, which could be a s i gn that some 

pollen had been washed int o a watercourse with soil (Peck 1 973) 

a nd then transported into Yo rk, perha ps in the w~ter supply 

. . 
cha nnelled from a stream flowin g throu gh an area of- forest 

some d i s t a nc e a wcy ( Gr eig l CJ 7 6 ). Another poss ibility i s tha t 
~ l8'io 1'~) 

some of the pollen c a me fr om peat l aid dovvn a t the tinie'(31-~~) 
for the se spe c tra are s imilar to s ome oLtuined from Askham Bog (AB~/4 5 : 

the forest mux i mum (c a . 3000 BC ) ,A br on ~::, ht into Homan York,. 
a nd . A 

Tilia-r ich pollen spec t ra hn,ve also been r epor t ed from 

ma t er i a l interpreted as the r emains of honey ( Dicks onl978 ). 

Another exa mple of a s ite with unusua l pollen spect ra 

i s the well from which a sampl e of moss ( 21 ) conta ine d far 

more tree a nd shrub pollen than tha t from the rest of the 

sediment ( 22 ) . In this case t he eco lo g ic a l aff inities of 

the moss ( for woodla nd ) ad d to the evidence from the pollen 

spectrum obtained from it, s howin~ tha t the moss probably 

collected the loca l pollen rain ir1 woodlcl,nd where it would 

hnve e,r own, a nd was then 6a thered a nd brouGht t o the 

site (the well). a clea r £-)Xamp l e of a human pollen 

component. 

A final exampl e of unu sual pollen spectra from a semi-

n:d ur:.~ . l s it e comes from the sediments of a p o ss ible brine­

pit ( 8 ) with very hi t:, h value s o f Ulmus ( elm ) pollen. 
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This pollen is not normally present in more than trace 

amounts in archaeological samples, so a s e ries of spectra 

with lQ%-25~ Ulmus is noteworthy. Elm trees might have grown 

over this particular site, or alternatively elm wood may have 

been collected for some industrial proces s , such as the 

manufacture of brine pipes. 

Archaeological deposits: l. Spectra with hi g h Gramineae etc. 

These spectra are characterised by a n a bund a nce of Gra mineae 

(gra ss ) pollen ( )ca. 35'}'~ ) , Com:posit a e (1) ( >ca. 51o), 
~ 

Plantago lanceolata (ribwort ~ lant a in) (>ca . 3% ) , and 

sometimes Legumino sae (;:>c a . l% ) . '.i.'he re s ult s from pla nt 
( Fig. 4 ) 

macrofo~silslshow that d eposit s with thi s pol len spectrum type 

often have very few seed rema ins to corres pond to the abunda nt 

pollen record of Compositae (1 ) . This is a lso true, but to a 

lesser extent, of the Composita e ( T ) po llen a nd s e ed records. 

Deposits with this type of pollen and plant ma crofossil 

assemblage can also be characterised by results irom the study 

of insect remains, for they often have the s pecies-rich 

'background . ~ . typ~ _ o~ fauna. The results with most of these 
summarised 

featu~es are A in Fig 6: ( 16, 17, 18, 19, 22, 23, 24, 2 5, 

31, 34 ) . The archaeological features from which th~se-samples 

came are ponds, wel1s and ditches, and a few occupation d eposits. 

This type of assemblage does not appear to have be en 

noted before, . because there are so few sas es where the results 

from pollen, seeds and insects f rom the s Rme depo s it s have been 

studied together. Such result s f rom individual s i t es mi g ht 

have been regarded as exceptiona l, but wh e n they a ppe a r from 

s uch a rang e 6f different sit es they a dd up to a signific a nt 

'-;.' 

pa ttern. Individua l fe<J.ture s ( s uch as hi g h Compo s ita e (L) va lues) 

ha v e a lre a dy been mentioned as f eatures of ' s ma ll cntchment' 

I 
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sites. 

!he simplest explanation for the origin of th i s type of 

f lora a nd fauna is that the pollen, seeds and insects ail 

~rrived in the f6~min~ deposits by the same me a ns. The 

similarities between the pollen spectra and some of the fe a tures 

of 'small c a tchment ' natura l sites s uggests n a tura l depos ition, 

a nd this view is supported by interpretations made of 

' background f uunas ' , which are conf irmed by the r esult s obtained 

by trapp ing modern de a th assembla 6 es in places like roof butters 

and druins , These demonst r a ta tha t the ' b a ckg round f a una ' can 

a ccumulate in the same manner today as it is believed to ha ve 

done in the past (Kenwa rd 1975, 1976, 1978). Similar studie s 

of modern pollen r a in in t owns bad ly need to be done, but 

without such confirma tion it would appear that the pollen in 

such deposits comes mainly from r a ther local sources on dry land, 

in contrast to the mixed dry l an d a nd wetla nd pollen spectra 

from the semi-natural a nd natura l depos it s. It therefor e 

seems appropriate to refer to this pollen spectrum type as 

'Gramineae / local'. 

There are other possible sources of at least some of the 

pollen in this ' Gramineae/local ' spectrum. The palynology of 

hay and herbivore dung is to be studied although it is probably 

more impoEtan~ in connection with the next spectrum type ( se e 

below). Pollen could a lso have be e n carried by in sects, for 

it has been sut!?;gested tha t bees could be responsible from 

a bunda nt Compositae (L) pollen in oome a rchaeolo gical deposits 
mostly 

( !:lot tema 1975 ~but in the~_:rvate rJ egged spec tra c.on sidered h ere 

bee ne sts a re not a likely source of this pollen. Pollen 

could u l so have been carr i ed by ins ects such as bees a~ pollen 

eat ing ·beetle s like Meligethes, which could huve dropped into 
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the deposit s with their pollen loads. This is a difficult 

po s sibility to test, but in8ect pollen loads mi ght be expected 

to lJrovide h i g hly l oc i...t l pollen concentrations in depo s its, 

unliK e the s erie s or v e ry s i~ilar spectra which a re usually 

obta ined. On e s pe ctrurn (not presented here) conta ined 45% 

Sumbusus nigra ( e ld e r) pollen, uncl Jni t,ht possibly have arisen 

in this way. 

The reason for the diverbent pollen and macrofossil r~qordp 

of the Compositae is not yet clear one explanation for 

the abundant pollen but scarce seeds might be that the deposit 

was formed early in the year, or from materia:l gathered then, 

when the pla nts had flowered but not yet set seed. A more 

likely hypothesis i s that the pollen came from composites ( like 

Hypochoeris (catsear ) , Leontodon ( hawkbit ) 

a nd Ta raxacum (da ndelion) which have a ver~ efficient seed 

dispersal mechanism (the ' dandelion clock' ) which scatt.ers 

the seeds so widely tha t they are not concentrated in a ny one 

place. 'l'his may e xpla in why seeds of these plants are usually 

f ound in such small number s c ompa red with those without i..l 

I 

' c lock ' . La r t_S er co n c entra tions of thes e seeds would only 

oc cur in deposit s form ed from the rema ins of plants which 

had been ~athered up with other vebet a tion, as in hay or 

s traw, so tha t natura l s eed di s persa l could not occur. 

Such appa rently na tura l 'Gra mineae / local'assemblages 

would appear to come from ve~etation with grass, composites, 

plantains and legumes (perhaps clovers). These plants are 

typical of the vegetation of short grassland such as would be 

found on grassy banks in and around towns today. It remains 

to be seen whether modern pollen studies can confirm and 

a mplify this interpret a tion. 
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Spectra from archaeological deQosits: ~. High Cerealia etc. 

This second distinctive spectrum type is mainly chara cterised 

by abundance of Cerealia (cereal) pol~en (~ca. 10%). Further 

evidence comes from the moderate values of Compositae pollen 

with a corresponding seed record (especia lly in the c a se of 

Compositae (T)), (see Fig. 4). Depo s its from which such 

plant assemblag es are obta ined often a~o have a cha r a cteristic 

insect fauna consisting of few t a xa, some of which are pre s ent 

in very large numbers of individuals (' s upera bundants' ). ~he 

presence of immature insects shows that they were actually 

living in the deposit as it formed, a s does the fauna of a 

compost heap today, rather than having f a llen into it. Such 

'indoor ' faunas often come from organic occupation deposit s . 

These cha racteristics a re s umma rised in Fig. 6, showing tha t 

samples 13, 14, 15, 30 a n d 3 ~ a r e typical exa mples. Thi s kind 

of spectrum is so distinctive tha t it was noticed when re s ults 

from the study of pollen, seeds and beetles from such a s ite 

beca me available (Buckland and others 1974). It is clear 

that much of the pollen has probably been dispersed by human 

agency, so this spectrum type may be termed 'Cerealia /Human'. 

One interpretation of this spectrum type is that it represents 

a deposit formed from the rema ins of straw or chaff. The 

great retention of pollen by cerea ls shows that this io 

possible ( Fig. 5), and further evidence comes from the 

ma crofossil record (Fig 4) which s hows the a bundant seed remains 

of pla nts which were trouble s ome cornfield we e ds in the pas t, 

s uch as Anthemis cotula ( s tinking ma yweed); Chrys~ themum 

s egetum (corn mari g old), s p ecies of Sonchus ( s ow thistle ) 

a nd Centaurea cyanus (cornflower) (thi s l a st only in medieva l 

deposits ). Stra w wa s pr o ba bly u s ed ( a n d re - used) for a number 
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of purposes, such as for flooring, roofing, animal bedding et c. 

and much work remains to be done to try to tell more than merely 

that it was present. 

Another source of the l arge a mounts of cereal pollen in 

such deposits is from the remains of cereal foods. The 

retention of cereal pollen in 5 rain and food has been shown 

(Fig 5), as has its survival of passage throug h the huma n gut 

{Krzywinski 1979 ) , so faeces containin~ the remains of ~rain 

products could also be the source of some of the cereal pollen 

in such deposits. This likelihood i s demonstrated if there 

are also parasit~ ova in the pollen preparations, and high 

power microscopy of fragments of periderm can s how which 
(Knrber-Grohne 1964 ) 

cereals were present~ Animal faeces could a lso contain pollen, 
;-

if st ock had been fed ~ruin, or straw , or perhaps brewin~ 

wu s te, a nd won-k is needed on the palynoloe-,y of vari ous kinds 

of dung t <1 investi sa te the possibilities of identifying s uch 

materials. 

Spectra from archaeological deposits:~ Gra mineae/ Cerea lia 

-
This spec t rum type has , as its main characteristic, a 

large amount of Gramineae pollen, to ~ether with other signs 

that most of the pollen was huma n-dispersed ( ~ 6, 28, 29 : Fi g 6 ), 

in contrast to the other spectra with hig h Gramineae pollen 

values discussed above. It can be inte rp reted as representing 

the r~mains of grassy material such as hay, a nd the lack of 

present knowledge a bout what hay might have consistedbf in the 
/ 

past makes it an interesting subject for further study: 
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The remains of hay mi g ht be expe cted to be variable, according 

to the type of meadow from which it c a me, a nd the system of 

management in operation. Some tn eado ws which a r e maint~in~d by 

an ancient system of management are floristically intere s ting , 

such as Pixey Mead, Oxon (Tansley l939
1

5b? ) , and it is 

po s sible that future work on archaeolog ic a l re ma ins mi g ht 
bay further 

demonstrate the presence of A crops from suc h places. A {!roblem 

in the study of the rema ins of hay is tha t it conta in s a range 

of plants which a re ma inly wild, un d remains of these could have 

come from loca l vege t at i on ·us well as from hay. 

Another complic a tion i s tha t very little is known abou t the 

pa1ynology of a nima l dun g , and the a mount of pollen from meadow 

plants which could be transported in this way . Insect remains 

often supply good evid ence whether dung was present . 

Spectra from archae olo ~ical deposits : 4. Ericales 

Ericales pollen ( include s l ing , heather, heat h s etc. ) 
represents 

a g roup of plants which are unlikely to have gro wn in 
town s, 

values ( 20-3 00/<·) a r e s ometimes obtained from yet hi g h pollen 

urban deposits, 
and there is often a macrofossil record to s how 

that the pol1Len came from whole plant parts r a ther than from the 

atmosphere ( 9 ) . 

for a va riety of 

a n o ther example 

upper left. ) . 

It appears tha t h en ther wa s brought into towns 

uses such as for flooring or roofing 

of a huma n-dispersed pollen component 

mn t e rinl, 

( Fig l, 
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Di s cussion 

The cha racterisation of natural, semi-na tura l a nd some 

archaeological pollen spectra and associated plant macrofossil 

a nd insect as semblag e s serves to provide a n outline to sho w 

wha t a potential ther s i s for urb a n pol1eb a naly sis. The se 

t y pica l s pectra, however, only concern a few of t he pol1en 

records of the many obtained, and the others ma y prov e much 

harder to characterise and to interpret. Purthermore, some 

importa nt aspects of archaeologi c a l deposits may prove hard 

to detect from pollen records. The se a re discussed below. 

Weeds 

Although some kinds o f man-m<:l.de deposits see m to g ive clear 

palynolo g ic a l clue s as t o wh::tt they co nta ined , other p l ant 

materia ls are harde r to t race. The pollen record s which 
a n d grassland p l an t s 

proba bly repre sent a range of weedst ( e.g. Cheno podiaceae 
1-

( ~oosefoots ) , Cruci fera e {e. g . shepherds purse ) , Polygonuceae 

(e. g. knotgrass), Ranunculus (buttercups), Umbellifera e 

(e. g . hemlock ) a nd Urtica (nettles ) ) seem to ha v e no dis c erna ble 

pa ttern a nd neither do the correspondin6 macrofoss il records 

either. Such we eds are likely to have been p re sent in plant 

~~terial broug ht in from fields (e.g. s traw, hay ) as well as 

in weed communities growing in the towns themselves . The lack 

of pat itern in tine records may b e a reflection on the many 

different source s of the pollen and seeds of such plants, a nd 

so the int erpret at ion of we ed r e cords is s o far provin g to be 

very diffi cult. 

Wetla nd ve ge t a tion 
often 

1'h e pol l en records from a rchaeolog ical deposi t s do not Lha v e 

stron g si gns of the presence of wetla nd veg etation s uch as 

sed ~ es, yet t h e evidence from pla nt macrofo ss il s and insect 
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can 
faunas.be abundant. Pollen retention in some plants, like the 

( .. 

Cyperaceae, seems to be much lower tha n in the c as e of the 

Gramineae, for high Cyp eraceae pollen v a lues only se em to occur 

in deposits which had be en wet enough for the pla nts ·to 

have gro wn there, s uch as pond s (11, 17). 'Floor deposits 

s eem to have much lower Gyperaceae va lue s , e v en though s ome 

of them appear to have been built up from flood deposits, like 

s ome of the Lloyd s Bank si t e floor lay e r s at York. The pollen 

records of othPr aquatic t axa su cl1 as He:t.nunc u lu s t richophy J. lu s 

type (e. g. water crowfoot) a re als o very lo w, e v en wh en 

a bundant tna crofos s ils are recovered,so it is d ifficult to de tect 
we tla n d ve g etation by po llen analys i s alone . 

Mixed deposits 

Archaeological deposit s are , by the ir very n a tur e , lia b le to 

have been disturb e d or mad~ up of a mixture of different 

materials, a nd this hetero g eneity ma ke interpret a tion very 

difficult. Even if the remains of f a irly pure p lant products, 

like thatch, straw, h a y or faeces were f ound, they would 

present enough difficulties in interpreta ti on; when a deposit 

might represent a m~ture of such sub s t a nc es with a contribu tion 

from local pla nt communities, and even the remains from 

industrial processes, formed indoors a nd then dumped Ol~tstde, 

the problem becomes extreme. The di f ficulties of work on 

s uch deposits (often organic occupa tion ma terial) serves to 

emphasise the point that pol l e n results should not be 

cons idered in i s olation, a n d n o r s hould tho se from plant 

ma crofo ss ils or insect s either -- the inte{',rated approach 

i :c; the only wa y oi' aBsemb lin ~__, enou t,h evidence u pon which to 

b:1se a n d CCura te a nd detaij_ed -Lnt e rpretation, s o f'ar a r; j_!; is 
( 26 ) 

possible. A l at rine depositt_ for ex ~-u n }Jle, whtch contained 

the expected evid e nc e of faeces a nd the r ema ins of cereal food, 
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ha d an insect fauna which was no t associ .::t ted with thi s aspect 

of it. It showed t hat the plant rnatter in the latrine ha d 

proba bly been indoor s , pe rhaps as floor cover inb , for the 

insects cOuld not have lived in the fa ece s . ~he p l an t 

ma crofo ss ils showed tha t hay a nd straw had been present, a nd 

a r a n g e of stones of food plants which wou l d not ha ve 

b een s wal lowed, but r ather spat out on to a f lo or. The results 

from thi s deposit therefore s how some thing of the fields 

a nd orchards in that area, th e domestic floors, a nd fin a lly 

the fnecal deposit itsel f , ~ tno its epidemiolo gy. 

Urban a nd rura l s ites 

The result s from thi s work can be examined in relation to the 

a rchaeol o gy of the site s from which the samples were obtained: 

s ome sites which a re rura l on arc haeological g round s , su ch as 

the Roman farmsteads at Barton Court a nd a t Rud s ton, ha d well s 

from which were obt a ined Gra mineae / loca l pollen spectra 

( ~2 , 23 , 25 ) , as did some archae olo g ically 'urba n' si te s like 

Hibaldstow, Droitwich and Worc este r ( 17, 17, 1 8 ) . Poll en s pectra ol 
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the 'Ce~ealia/human' type were a l s o obta ined at both rural s ites 

like the motte a nd bailey cas tle a t Hen Domen ( 26, 28 ) a nd 

urban sites such as a t York (3 0, 32 ) . Conversely, pollen 

s pectra with l a rge tree pollen value s which occur mo s t often 

in material from rural s ite s, a l so come from urba n material 

such as a buried so il (5) o r in a pond( 9 ). It therefore seems 

that there i s no palyno logical (o r inde ed biolo g ica l) 

distinction b e tween th e result s ob t a ined f~m sites which 

would be considered, on archaeo lo g ic a l grounds, to be either 

urba n or rural. 

Roma n a nd medieval s ite s 

~ore s i gnificant, perha ps, ar~ the di fference s 

b e tw ee n the re sults fro r.': P.orilan und from medieval sit es ; 

the Gra mine u e/ loca l type of spec trum c ame mainly from Roman 
ICl 

deposits (16 , 17 , H3, 19, ~2 , 23 , 25 ), while the ~ereal/hurnan 

spect r um was obtuined fro m medie val s ite s only. One s it e, 

with deposits which seem to span the whole period, has pollen 

s pectra first o£ one type, t hen of the other: the lower 

l a yers of the Ebor deep trench, con s idered Roman { Kin~ 1975), 

have s ome of the Gramineae/loc a l poll·en characteristic s (1 2 ), 

whil € the upper layers which seem to be medieval have s ome 
'C erealia/human 1 

of the · · · pollen characters (1 5 ). This seems to 

agree with documenta ry records which may rela te to the same 

si te ' o •••• J ames Birke by enjo ined to clea n s e the comm on c, ewer 

in hi s garden a nd to se tt a s111ffysent gro. it a t his 6 arthyn g 

door at Sa,int Ellyng La n e e nd 1
, in 1580 (York City Record s ). 

·Th e 'C erealia / huma d 
/\type of polle n spectrum is also to b e obtained from L:t ecal 

deposits fro m l a trine s , which a r e a typ i cally med ieva l type 

of r:1truct u re ( At kin and Smith l<;l7CJ )~ 
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1'he striking differences be~ween pollen spectra from 

Roman and from medieval deposits seems to confirm the traditional 

view tha t rubbish ac cumulCLtion vrn.s a ma jor problem in wedie val 

se ttlements ( heene, this volume ) . 
perhaps bec a use 

Romo.n sites were a ppureotly so clean /\ 

there ma y have been much less use mnd e of organic materials 

in Homan times , for the use of bricl-: , tile a n d l'ottery then 

6 a ve way to medieve~l pr:J.ct.ice wit!': wattle a nd daub v,rallH, 

tha tch roof s , herb- strewn floors ~ nd many wood and leuther 

con t ai ners in pl ace of pottery . Even so, the presence of 

dam e s tic a nimals on itO r:mn t i:nes wou.ld st ill have l eo. to the 

need for fodder and beddin e:, , and a corresponding requirement 

for the disposal of dung . Perhaps anima ls were not so 

extensively kept in towns as t hey were l ater. 'l'he 
d ispo sal 

~rchaeological evide nce fr om Homa n towns s hows tha t rubbish 

was h i ghly org'=!-nised, so tha t wc.t. ter s upply and dra inage 
provi ded 

systemsla means for the disposal of liquid waste, s uch as 
' \ 

the Ho ma n sewer system nt Yo rk ( Wh itwell 1976 ) . Solid waste 

s eems to have been taken outside the towns for disposal , 

tLS at Cirences t er where quarry pits were used (Esmonde 

Cleary 1979). Thus th e pa lynolo g ical inf orma tion seems to 

but the agree wit h t hat fro m ~J. rchaeolo e;y, in this ins t a nce __ , 

r e8..s on why so many Homa n sites seem to have been ~3urrounded 

by short grqsslund i s still a mys~ery. 

- I 
;~i etho dolO t)Y and fu.ti.II'<?_ __ WOl' t< 

'Che tre·1 trnent of polle n by com pon(:nt s , a.Lthou g h the divi ::::io n s 

mu nt remain largely L ltr~ore ti cal , i..s probably lo gica l, bec·: u se 

I · ··1· 1- [)nJ ·1 en t." nes i~> ~~o i mportant i n the sourcie of th e CJ~ · eren~ ,, r -

interpretation. 'J1 he results ~.:; how tha.t the scheme of 

pollen dispen·J,J.l (J•i g l) :1.ppe ~ 1.r ~> to be j u s tifi ed. 

I •' 

'• 

\ .. · , :>h( . ·~ 
·. :; ) t 
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_provid es 
The intensive approach a v e ry useful me thod for obtaining 

enou g h da ta for a full interp r e t at ion, but it is also 

extremely time-con sumin~. lf it had been relied upon too' 

heavily results coo ld on ly have b ee n con si dere d from a few 
' 

sites, a nd some o f the po llen spect rum types idebJtified a nd 

discu ss ed here ,mi t,ht hav e been dismissed as r a re exceptional 

oc currences or ha ve bea n mi sse d al to g ether . 

On the other hand, ov er-emphasis of the exten s ive appr oach 

would have resulted in u gr eat r unge of pollen spectra withrnJ t 

the vital evidence from se ed s a m in s ects to confirm a nd 

help · interpret such da ta. The ext en s ive a pproach has 

proved valua ble in showin g importan t differences between 

parts of ra th er uni form pr ofi 1 en (() :16 , 1 2 :15) which ca n 

demo n s trate the need for rrore _intensd.ve ~> tudy. Both approac he s 

n e e d t o b e a p p l i e d w j t h c au t L u n , L o m · 1. l< e s ur e t hat t 1'1 e y are 

c o f_-; t- e t' f e c t i v e -- Jl o l L e 11 o. 11 : t ly ~ > L c o u J d be u s e f u l i n t e s t in g 

a s eries of s ample s fro m a parliculn.r ~ 1H order to s how 

the potential for more inte nsive wo rk in the __ mini_~~~- ti~c. 
Se rie s of s a mple s from moats an d po nd s seem mo s t likely to be 

to 
uni f orm in c ont e nt o n d therefo reLneed a selective 

a pproach (7, 8, l4 )o 

Thi s study has posed mone question s tha n i t has provid e d 

a n s wer s to existing ones, but that is only to b e expected 

in a fair ly n ew line of [; tudy. Mo r e r esult s a re badly needed 

J'rom exte nsj_ve,. intens ive, JD.O C.0rn pol -len a nd, ab ov (~ all, 

int egra t ed Ht ud ies l;r) u !t ow wi1e t 1-1e r ~ !1 ese pr e U _mj_ nnry result f; 

dernon~:; tra Le the ~~ eneraL f' :1 tLern r)f - f'O\Jen ::_;p e ctra from 
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~~& more pla nt materials id entifi ed by the ir pol len spect ra . 
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SITES AND SAMPLES DISCUSSED TABLE 1 

· 1. York, 9hur ch Street (Roman sewer ) . Exc a v a ted December 197 2 , 

pollen a n aly s is from 3 samples by J. Gre i g : ave~age £ 200, results 

in Greig (1976), exc a vation : Whitwell (lq76 ), finds : Mac g re bor 

( 1976) e 

2. Askharn Bog, nr. York ( SE570 480)(peat bo g ). Excava t e d July 1976 

(core s 1 & 2 ) a nd July 1977 (co re 3 ), pollen a na ly s i s by J. Greig, 

7 samples fr6rn A.Bl presented here, a v era e; e ·z; 37 3' , J' esult s in 

~enwar d and o thers (1978), Hall and other s (l979) n nd unpubl. 

3. ~ t afford, ~ing ' s Pool ~J 9 2 5 23 4)( pea t bo b ) . ~x cavated May 1q77, 

6 -]50 em, pollen analysi s by S.M. Colled 6 e , a verag e E; 

1. York, Skeldere;ate (?pre-Roma n buri ed uoil, exc~vated 1g77, po -llen 

a nalysis of 3 spectra by J. Greig, a verage ~ 267, results: 

Greig (in press ). 

5. York, Coney Street (Roman buried soil) exc a v a ted 1 976 , pollen 

a n R. ly s is of 1 s a mple by J. Greig, '8 495, r esults in Grei g :(.l97 9a ). 

6. Cowick, nr. Sna ith, Humberside (SE 652 20~(medieval mo a t) . 

.JcJxcavated f.llay 1976, 110 em profile sampled e very 5 em, 5 spectra 

presented here, analysis by J. Greig , average ~457, result s unpubl. 

7. Birmingham, Smithfield market s ite (medie v a l/po s t medieval mo a t ) , 

exc a v a ted May 1975, 60 em section sampled by S . Limbrey, 6 s am ples 

presented here, analysis by J. Grei g , a v erag e ~ 4~ \ , result s in 

Ancient Monuments La bora tory report ~q 19. 

8. Droitwich, Wares, Friary Street ( Hereford & Worce s ter County 

Museum, site No. 600)(? medieval brine pit ) Exca vated Oc tob er 1977 

24 em section sampled every 2 em, poJ.len a nd macrofessil a n a lysis 

of l sample by J. Greir::,, pollen a n a l ysis of 9 s amples by 

S.M. Colledge,( a verage 8 206 ) , unpubli s h ed. Archae olog ical 

interim report, Worcester Museum News Sheet, 1979. 

9, 16. Hi b a ldstow, Lines. 0E g57 027)( pon~ i.n s mal l Roma n town). 

Exc a v a ted 1 977, 60 em. sect ion sD.mpled eve ry 10 em by P.C. l:ll lckland. 

Polle n a nd plant macrofossil analysi;; by ,r . Grei{"; , average pollen 

'L 4-7 2, re s ult s in: Ancient Honurnen i;s .LJab o r :,to ry report No. r-: f> 7 f1, 

insect ana lysi s by ~n.A. GirJin c, , w1publi ;,hect . 

10. l•'i sherwick , Staffs ( SK 187 Ot32 )( ditch associ;tted with I ron 1\ t~ e 

Battlement. Excavated ALJril 1 975, po Uen Hnd pl:tnt ma cro fo~· ~ · i l 

analys is by J. Greig ~; 250 , re sult r> j_n Grcj g (J.q? () b). 

i n sec t anrll,Ysis , P.~T. 0 s borne Jn :3 nlith (l'J 7C) ). 
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ll. Alcester, Warks, Dull's Head Yard site (?Roman a nd lat e r 

pond or river channel). Excava ted 1iia rcg 1977, 60 ern profile, 

sampled at 2 em interval. Pollen a na lysis bf J. Grei g , 7 

spectra presen·t ed here, averag e L.' 5 27, unpublished. 

12, 15. York, Ebor brewery site, Aldwark: Ebor Deep Trench (? pond 

deposit; see King 1975). Excava ted November 1974, ~ 30 ern 

profile sampled at 5 em interval. ~ollen analysis by J. Grei g , 

1 2 spectra presented here, average~ 3 22 , unpubli s he d. 

~-~. '• ... 

ll. Ta mworth, Staffs, 71 Bolebridg e St. s ite (medieva l d itch) , 

excavated April 1978, sihgle sample from Layer 87 s a mpl e d . 

.tlollen ( ~ 410) and plant ma crofossj_l a nalysis by 

S.M. Colledge (unpublished). 

14. Nantwich, Cheshire, 'The Crown ' c a r park site (medieva l ditch). 

Excavated June 1978, 70 em profile s a mpled at 5 em interva l, 

pollen (average"(:____ 439) and plant ma crofossil analysis by 

S.M. Colledge, interim report: McNeil Sale (l979 ) . 

17. Alcester, Warks, Coulter' s Ga rag e site (?Roman pond de po s it). 

Exc a va ted May 1 97 9 , 1 50 em prof ile s a mpled at 5 ern interva l 

by P. boo th , po l len ( u verag e ~ 313 ) and pla nt 

m~ctofossil a n a lysis: L. Woodw~rds ( 1979 ) . 

18. Droitwich, Worcs, Friary St. Howling Green site (Hereford a nd 

Worcester County Museum s ite No. 600 (Roman ditch).Excavated 

June 1978, single sample from ¥eature 530, layer 559 col l ected. 

Pollen ( ~396) and plant macrofossil a nalysis by J. Grei g ; 

unpublished. 

19. Worcester, Sidbu ry ( Hereford and Worcester County Museum s ite 

Ho. 177) · ( Roman ditch). Excavated Au gust 1977, 50 em profile 

sampled at 5 em interval. Pollen analysis of 3 samples s o 

far completed (average G 406) by J. Greig, unpublished 

20. Alcester, Warks, Blea c hfield St, Explosion site (Roman well). 

Excavated April 1977. Layer 182 L s ampled, pollen ( 2.. 737) a n d 

plant ma crofossil a nalysis by S.M. Colledge, unpubli s h e d. 
( su 506 97 3 ) 

~ l- ~ 4. Harton Court Fa rm, nea r Abin g don, b erksA(wells ) . Ex c a va ted 

L976, Fea ture 83 2 s pits 4 & 5 , Fea ture 9 50 layer 5 (Homa n), 

:.1. nd l•'e a ture 1083 layer 4 ( Saxon). Samplinf:, , pla nt macrofossil 

a ncl insect a nal:Vsis by lVI. hobin s on (Hobin s on, in pres _ ), 
(E "?l06) 

pollen a nalysis[, J . Greig : Ancient l•1l onume nts La borat ory he por t 

No. ~846. 

I ' 



TABiE 1 (cont inued) 

(TA 089 668 ) 

~5. Rudston Roman villa, E. Yor k s~( Homan well). Excavated l9G6, 

sampling and insect analysis by P.C. Buckland. Pollen ( ~359 ) 

a nd pla nt macrofossil ana l ys is by J. Greig , results in Stead (l980). 

~ 6. Worcester, lnner Relief Hoad site (medieval barrel latrin e ). 

Exc a vated De cember 1975, pollen (~' 2 43, ova 450) plant ma crofo ss il 

and parasite ova a naly s is by J. Gre i g , insec t a nalysis by 

P .J . Osborne, c loth studi ed by E. Orowfoo t , interim result s : 

Ancient Monuments La boratory Re port No. ~439. 

~7 -30. Hen Domen, ~ont gomery ( SO ~ l498l) (pit in motte and bailey 

castle ~. Excavated August 197 5, sumpline, , pollen ( avera~se'S362 ) 

a nd plant ma crofoss il analysis by J . Grej_g! insect a n a ly sis by 

1~ .A. Girling, flies a na ly sed by P. Skidmore, re s ults: 

Greig and others(in press ) . 

3 1-33 . York, Lloyd's Bank site, 6-8 Pavement (Anglo-Scandinavian 

floor layers ) . Excavated March 1 973 . Pollen a na lysis 

( average~ 318 ) ; J. Greig·, p l a nt ma crofo ss il s : D. Willia ms, 

insect s : P.C. Buckla nd, H.K. Ke nward. ~reliminary publications: 

Buckland and othe rs (1974), Ke nwa rd (1978). lt' i nal report s in 

preparation. 

34 . • St afford, Cla rke St. site ·. ( Saxon occupation s ite) . Excavated 

~ ugust 1975, Polle n ( E200 ) a n d plant macrofossil a na lysis fro m 

sample 1215 by J. Gre ig, unpubli s h ed. 


