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HENGISTBURY HEAD: THE VEGETATIONAL HISTORY. 

Rober-t G Scaife 

We ar-e for-tunate that Centr-al Souther-n Engl and now has a substantial 

cor-pus of data on Late-Devensian and Flandr-ian vegetational and 

envir-onmental changes This is due lar-gely to the ear-lier- pollen 

wor-ks of Seagr-ief at War-eham , Dor-set and Nur-sling, Hants. ( Seagr-ief 

1959 ) and Cranes Moor-, Hants. 

analyses ar-e those of Haskins 

Seagr-ief 1960 ) . Mor-e recent 

1978 in the Poole Har-bour- and 

War-eham r-egion; Scaife ( 1980 ) in the Isle of Wight and Waton (1981, 

1982 ) acr-oss the souther-n counties. Fr-om these studies it is 

possible to obtain a good insight into the likely envir-onment of 

Hengistbur-y Head during the Late Devensian (zones I, II and I I I 

Upper- Palaeolithic ) and for- the Flandr-ian I ( Pr-e-bor-eal and Bor-eal 

ear- Iy Mesolithic ), Flandr-ian II (Atlantic later- Mesolithic ) and 

Flandrian IiI ( Sub-bor-eal and Sub- Atlantic later- pr-ehistor-Ic per!0~5 

). Site specific data for- Hengistbur-y Head her-e r-elys upon tne 

ear-lier- wor-k of Campbell (1977) and two new pollen analyses of the 

peats in the Easter-n Depr-ession SZ175905 ) and a palaeasol Ibur-ied 

old land sur-face under-lying a field bank and ditch boundar-yon the 

west side of, and adjacent to the Eastern Depr-ession. In or-der- to 

pr-ovide an e nvi r-onmental backgr-ound to Hengistbury Head a 

chr-onological discussion is given her-e which attempts to embr-ace the 

available data noted above and which pr-ovides an outline of th9 

vegetation and envir-onment r-elevent to the archaeology discussed. 
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I) THE UPPER PALAEOLITHIC: LATE-DEVENSIAN 

This period spans 12,000-8,300BC embracing the upper Palaeolithic 

vegetation and is therefore contemporaneous with the Mace-Campbell 

site. Organic, waterlogged sediments suitable for pollen analysis 

spanning this period are rare in southern England. Tentative evidence 

for the Zone II Aller~d interstadial (10,000-8,200BC) has been 

obtained from Morden 'A' in Poole Harbour ( Haskins 1978 and from 

Gatcombe Withy Bed and Munsley Bog, Isle of Wight ( Scaife 1980, 1982 

). These data are comparable with other areas of Britain in showing 

the presence of Betula scrub woodland of the often described 'Park 

Tundra' character' with a strongly herbaceous ground flora component. 

This undoubtedly relates to the climatic amelioration of the Aller¢d 

interstadial and the pioneer responses of Betula colonising bare open 

ground rich in nutrients/bases. Campbell's ( 1977) analysis of Fhe 

mlner~genic sediments of the Upper Palaeolithic site has no~ here been 

replicated. Although the published diagrams of Campbell contain 

details of only tree and shrub taxa, there is indication of such an 

open heliophilous herb vegetation throughout the Late Devensian with a 

marked response of Betula to temperature amelioration in Zone II and 

which is commensurate with the findings of Seagrief (1959 ), Seagrief 

and Godwin (1960 ); Haskins (1978 ) and Scaife 1980, 1982 ). At 

Hengistbury Head the Older Dryas (Zone III ) Which contains the 

upper Palaeolithic habitation site dated at 12,500+-1150bp (Barton 

and Huxtable 1984) in Campbells work shows evidence of typical 

late-glacial cold flora contain.g Helianthemum (of the few herbs 

which are recorded). The identification of Betula cf. nana and 
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Juniperus by Campbell must remain tentative since these minerogenic 

deposits are not suited to the detailed identification of these taxa. 

More detailed analyses of sedimentary deposits spanning this period 

have ben carried out within the region and from which a clearer 

understanding of the herbaceous flora has been forthcoming. Seagrief 

(1959) Seagrief and Godwin (1960), Haskins (1978) and Scaife ( 1980) 

have shown that Betula woodland was growing in this region from the 

Aller~d onwards. From analyses of 'two sites in the Isle of Wight 

(Scaife 1980,1982) it has been shown that a rich and varied 

heliophilous herbaceous component was present. This has 

characteristic phytogeographical and floral diversity and for which it 

has been suggested that the environment was during the Younger Dryas, 

one of largely open character. It has been argued from the presence 

of such herbs in the works of Seagrief and Haskins that a similar 

environment pertained for Hampshire and Dorset (Scaife 1980, 1982 ). 

T~e relatively g~eater percentages of both Pinus and Betula in these 

areas may in part be a function of these earlier pollen diagrams being 

calculated as a percentage of arboreal pollen rather than as a 

percentage of total land pollen which is a more appropriate 

representation of the contemporaneous flora (Scaife 1982). It may be 

argued therefore that the Aller~d shows the presence of open Betula 

woodland (identified by Seagrief as~ pendula from macroscopic fossil 

remains). Pinus seems unlikely to have been present at any site 

during the late Devensian although the small percentages found are 

enigmatlc since they may have derived from sporadioc local growth or 

as seems more likely because of its pollen dispersion characteristics, 

from long distance extra-local origins. 
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In contrast to this sparsely wooded environment is the markedly 

divers. herbaceous flora evidenced in the pollen record from all 

sites. This reflects the variety of microclimatic, edaphic and 

geological conditions present and which in turn created high levels of 

inter-species and community competition. In spite of certain problems 

which exist in the interpretation of plant communities from the pollen 

evidence (Moore 1980), it is possible to recognise a number of plant 

community types which were present during the Upper Dryas (Zone Ill) 

(Scaife 1980,1982). These have been based on contemporary analogues 

and include the following. Shrub communities; composed of Juniperus, 

ericoid taxa, Betula nana and Hippophae rhamnoides. Short turf 

communities; of similar character to that found in Upper Teesdale and 

mature chalk pasture today. Helianthemum and Dryas octopetala are 

characteristic indicators. Tall herb communities; in moister areas, 

these are evidenced by the characteristic taxa Thalictrum, Sanguisorba 

officinal is, Filipendula, Polygonum bistorta type (including P. 

viviparum), Polemonium caeruleum, Valeriana , Scabiosa, Succi sa, and 

Tr~llius europaeus. Disturbea soils; intense periglaclal activity 

and resulting soil instability is reflected by the presence of 

Chenopodium type (including Atriplex), Polygonum convolvulus, Plantago 

and Artemisia species. Moister situations; wetter 

topographical situations of valley fen and mire supported sedge and 

Sphagnum communities and more eutrophic conditions of spring flushes 

contained floristically rich reed swamps. 

From this evidence of openness of the environment auring the Upper 

Dryas it can be suggested that this period was harsher climatically 

than previously postulated since there is strong evidence of reversion 
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f~om Betula woodland in Zone II to open heliophilous he~baceous 

vegetation in Zone III. This view is now commensu~ate whith that of 

coleopt~~an wo~ke~s who have shown that ~apidly changing climate with 

declining temperatu~es in Zone III annihilated ea~lie~ mo~e 

the~mophilous Zone II elements of the fauna (Osborne 1971,1972,1974). 

A~chaeologically this is inte~esting because the upper Palaeolithic 

site of Hengistbu~y Head spans the ea~lie~ pe~iod of Zone I and II 

(olde~ D~yas and Aller~d) and the absence of a~tifactual mate~ial f~om 

Zone III may be a ~esponse to these ha~sher environmental conditions. 

THE EARLY MESOLITHIC; FLANDRIAN la-Ic. 

Rapidly ~ising temperatures at 10,000 bp initiated the successional 

rise to dominance of the Flandrian forest. This period from 10,000 bp 

to 7,500 bp within which Hengistbury Head Mesolithic average date 

falls early (9750+-950 bPI Barton and Huxtable 1984 is one of 

dynamic vegetation throughout Europe. Early pollen work postulated 

that p~ogressiveley riSing te~perature in the early post-Devensiar 

period saw the development of woodland elements in response. Here 

again the coieopteran evidence shows that temperatures rose more 

rapidly to high mean annual temperatures shortly after 10,000 bp 

(Osborne 1974). Distinct vegetation changes evidenced from central 

southe~n England (Seagrief 1959; Seagrief and Godwin 1960; Haskins 

1978; Campbell 1977; Scaife 1980,1982; Kerney et al. 1980) 

therefore ~eflects a complex response of plant communities to changing 

environmental cnditions and especially to competition and dispersal 

facto~s and maturation of soils. Synonymous with this domination of 
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arbare~ elements is the diminution of those herbaceous plant 

communities referred to above. 

The commencement of Flandrian temperature amelioration is marked in 

the first instance by the expansion of Juniperus representing a 

transitional period of dynamic vegetation between the open vegetation 

of the late Devensian and the first appearance of true pioneer Betula 

woodland. Campbell's Hengistbury pollen diagram does not, however, 

illustrate this for the Zone III/Fla transition with only an 

increasing dominance during the earlier Zone I/Zone II amelioration. 

Juniperus has always been a problematic pollen type from both its 

recognition and preservation points of view and its absence at the 

Zone III/Fla interface at Hengistbury is probably due to these factors 

in the unsuitable minerogenic deposits. This early pioneer has 

however been evidenced from the Isle of Wight( Scaife 1980, 1982); 

Poole Harbour (Haskins 1978) and Surrey (Carpenter and Woodcock 1981 ) 

and from which it can be shown that mean July temperatures of greater 

than 12 degrees Celsius had been reached by 9,970 +- 50 bp (SRR-1433: 

Scaife 1980,1982). Subsequent to the Juniperus expansion and 

ultimately ousting it, Betula rapidly became the domlnant woodlana 

element in the pre-Boreal (Fla; Godwin's pollen zone IV). This is 

illustrated from Campbell's work on the Head and is undoubtedly a 

widespread regional phenomenon. Pinus pollen values also increase in 

the immediate post-Juniperus phase showing the real growth (as opposed 

to extra-regional long dlstance transportation) in the region. The 

Mesolitnic archaeological site is apparently dated to 9750 +- 950 

years by thermoluminescence (Barton and Huxtable 1984) and this falls 

within this early phase of Betula dominance. By FIb (Godwin's pollen 

PAGE 6 



zone V), Pinus had become widespread and the most outstanding feature 

of the early Boreal (Haskins 1978; Scaife 1980 p213) in most areas, 

ousting the preceding Betula woodland. However, Haskins (1978) has 

shown, some local continuation in its growth in the region. The 

massive spread of Corylus throughout Britain has been widely 

recognised and its association with Pinus, gave the often described 

Boreal pine-hazel forest of the Mesolithic. From numerous C14 dates 

now available, a markedly non-synchronous expansion of Corylus across 

Britain is indicated (Smith and Pilcher 1973). This is thought to be 

due to differing refugia providing sources for its migration. In the 

Hampshire Basin a relatively early date for its growth is apparent, 

after which it maintained its importance initially with Betula and 

Pinus and subsequently (FIc; Godwin's pollen zone VI) with Quercus and 

Ulmus. Interestingly, while high values of Corylus are illustrated in 

many pollen data already cited, Campbell's composite diagram fails to 

show any indication of such a maximum during the Boreal. Mesolithic 

conotations regarding hazel are widely known (Smith 1970; Jacobi 

1978) and it can be noted that this is the period correspondlng with 

Mesolithic occupation of the headland. Whilst in the past, arguments 

have centred on the effect of Mesolithic anthropogenic activity 

promoting Corylus growth, it might be postulated that its absence here 

may be due to Mesolithic forest clearance and occupation. Those 

relatively low percentages recorded by Campbell would therefore have 

derived from areas of regional dominance illustrated in other pollen 

data. 

A further significant vegetation and therefore environmental change 

occurred in the early and middle Boreal with the arrival of Ulmus and 
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Quercu~ which largely ousted 

The expansion of these taxa even 

the Pinus forest of the early Boreal. 

over the small area of southern 

England now seems to be asynchronous with the rational limits of 

either taxa starting at different periods represented in a number of 

pollen sequences (Scaife 1982). Although as yet not accurately dated, 

the arrival and establishment of broad-leaved woodland may be placed 

at around the middle Boreal period (and was in fact used by Godwin to 

delimit his zone V/VI transition) at c. 8,500 bp. The archaeological 

implications of this change in environment have been discussed in 

terms of a change in artifact typology to small blade industries. 

During the late Boreal (FIc; Godwin pollen zone VI) 's there was 

regional variation in the relative dominance of Quercus and Ulmus. 

Godwin had used such variation to delimit his pollen zone VIa and VIb. 

Realistically, with more pollen data available for Southern Britain, 

it seems more plausible to postulate local edaphic circumstances as 

playing a greater role in determining the nature of the dominant. 

Aithough reaching sUbstantial importance, Quercus and Ulmus apparently 

failed to remove Pinus totally and the latter's presence is noted 

during the later Boreal at Gatcombe Withy Bed and Munsley Bog, Isle of 

Wight, where it was only ousted at the onset of the Atlantic period 

(Flandrian II; pollen zone VIla). This again may serve as an 

important aspect of environment consideration in the economy of the 

Mesolithic by providing diversity of habitats. Timber resources from 

these coniferous and mixed deciduous forests coupled with wetland 

valley areas and presumed low lying marshy areas of the Solent and 

English Channel, and the later establishment of the sea coastline in 

the late Boreal/Atlantic means therefore that the environment in 

general was more diverse then than at any period until the late 
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prehistoric. 

THE LATE-MESOLITHIC; ATLANTIC PERIOD 

There are now a number of pollen sites in Dorset, Hants. and the Isle 

of Wight which span the Atlantic ( Flandrian II ; Godwin's pollen zone 

VIla c7,500 to c5,000bp. Evidence from these suggests that the 

period was the culmination of the early Flandrian succession described 

above and which resulted in the full establishment of deciduous forest 

dominated by all the major tree types and which included a number of 

thermpohiles. The Atlantic has, in many earlier palaeoecological 

accounts and in recent archaeological literature been described as a 

period of climatic optimum having mixed deciduous forest ( QUERCETUM 

MIXTUM). From the pollen of thermopohiles present and evidence 

throughout North West Europe, such a climatic interpretation seems 

correct. The idea of mixed deciduous ( monoclimax forest seems 

however less plausible and that of a polyclimax vegetation Godwin 

1975 ) is more likely. Scaife ( 1980) has discussed this in relation 

to the Atlantic vegetation of the Isle of Wight and southern England 

suggesting that the arboreal dominants were controlled to a large~ 

extent by local edaphic, lithologic, hydrological and topographical 

factors. Quercus and Ulmus woodland may have only been of substantial 

importance in valley clay soil situations. Other arboreal elements 

also of a thermopohilous character such as Tilia and Fraxinus Were 

apparently dominant over large areas of the chalklands and areas now 

supporting heathlands on sandy/podzolic substrates ( Scaife 1980,in 

press; Scaife and Macphail 1984. 
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THE EASTERN DEPRESSION: PALYNOLOGICAL RESULTS 

This forms an area of 1 hectare on the south side of the Headland 

which contains a maximum depth of 70cm Of dark black highly humified 

and structureless peat. The deposit occupies a 

depression narrowing to the south where it is exposed in 

longitudinal 

the cliff 

edge section. The cliff exposure of these peats has been 

progressively reduced during the period 1979-1985 by coastal erosion 

with the result that the peats of some depth occupying a narrower 

channel have since disappeared. Similar sections are found on the 

south west coast of the Isle of Wight where their fossiliferous 

character has long been recognised Clifford 1936; Osborne-White 

1921 land their possible Atlantic age given (Clifford 1936; Scaife 

1980 and unpublished data ). Placed in this context, it thought 

likely that the Eastern Depression forms the head-section of a similar 

and possibly related valley/topogenous mire occupying a former 

tributary of the Solent River system, as is the case for the Isle of 

W'gnt (Everard 1954 ; Wooldridge and Linton 1933 ). This has now 

largely disapeared leaving only the upper catchment basin like 

depression. 

The depression now contains a relatively dry heathland flora 

although some Erica tetralix, Molinia and Juncus spp. remain from what 

must have been a damper, wet heath community. This fact is evidenced 

in the fossil pollen record which includes a number of taxa of damp 

ground and mire. This record includes that of Radiola linoldes a rare 

but characteristic plant of wet sandy heaths and pond margins ( see 

appendix III ). It is thought that truncation and reduction of the 

valley soligenous mire on the south side by coastal erosion may have 
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been re~ nsible for this subsequent dehydration. 

The now destroyed cliff section was initially sampled for pollen 

analysis in 1979 by S. College ( Birmingham Univ. ) and in 1980 by 

Scaife ( unpublished data ). Preliminary pollen analyses showed that 

the peats were rich in pollen being dominated by arboreal taxa. 

College ( see appendix III ) also sampled the podzolic soil horizons 

and looked at 8 samples from the Hh and Ea horizons. These showed 

variable pollen preservation but as might be expected ericaceous and 

Gramineae pollen was present in the uppermost horizons. In the basal 

levels some tree pollen was present but in low frequencies. Those taxa 

recorded included Quercus, ~s, Tilia nad Corylus type and Ulmus. 

These preliminary data are in accord with those found in the analysis 

of the sub-bank old land surface presented in this paper. College has 

also noted quantities of Pinus in the uppermost sample and this is 

likely to have derived from Pinus plantations during the last two 

centuries. This is a phenomenon seen in the uppermost most recent 

levels of a number of pollen diagrams from southern sites where l~ 

is often a useful indication of a modern date and also whether 

stratigraphical truncation of sediments has occurred. 

During the excavation season of 1983, trial trenches were dug 

throughout the area of the Eastern Depression ( see section .. ). One 

of these trenches was selected for pollen analysls and a sequence of 

samples at 2cm intervals was obtained. Samples were prepared using 

standard techniques for the extraction of the sub-fossil pollen and 

spores ( see appendix I). The results of .the analysis are presented 

in diagram form ( figures 1-3 ) with pollen calculated as a percentage 

of the total pollen sum. Spores are as a percentage of total pollen 
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plus spores. A number of changes in the stratigraphical pollen record 

are evident and have been designated as local pollen assemblage zones 

(HHl-3l. These are given from the base at 124cm upwards to the 

contemporary land surface. These changes are described and discussed 

below: 

HENGISTBURY HEAD: EASTERN DEPRESSION 

HH:l 70-62.5cm Characterised by higher values of the pollen of 

Ulmus, Tilia, Fraxinus and Gramineae and spores of Dryopteris 

type, pteridium aquilinum and Polypodium. The zone is dominated 

by high values of Quercus, Alnus, Betula and Corylus type. Also 

noted are small quantities of Erica, Calluna, Filipendula and a 

peak in Rumex. 

It is apparent that the environment was locally dominated by 

Quercus and Alnus and it is likely that the latter was growing in 

the wetter areas of the depression. Low Cyperaceae percentages 

and the presence of Alnus suggest that the site accumulated in a 

carr woodland environment with fringing woodlands comprising 

Quercus and Corylus. Other arboreal elements were probably only 

local to the site in small numbers, or as is likely, the pollen 

may represent a wider more extensive growth. High percentages of 

spores may be due to differential preservation in the basal 

mineral sediments but their good preservation as with the pollen 

element of the would suggest that these 

vegetation at this time. 

were an 

Dating 

important 

of these basal sediments is 

problematic (see below, since the peats, being highly humified, 

compacted and penetrated by rootlets, preclUded reasonable 
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sa'"pling for C14 assay. In view of the changes seen, two 

possibilities exist. Firstly that this zone represents the 

period prior to the broadly synchronous and widely recognised 

Ulmus decline at c5,OOObp and secondly, prior to that of the 

TiJia decline ( recognised as being an asynchronous phenomena 

variously dated from the late Neolithic to the late Bronze Age 

see discussion section ). 

HH:2 (62.5-34.5cm) is delimited at its base by declining values 

of Ulmus, Tilia (seen more clearly if pollen percentages are 

calculated as a percentage of AP and not total pollen as given in 

Figure 1), Gramineae and spores and by increasing importance of 

Betula and Ilex. Two pollen assemblage sub zones have also beer 

rcognised HH:2a (62.5-42.5cm)and HH2b (62.5-34.5cm) the latter by 

increasing Quercus, Ulmus, Gramineae and pteridium percentages. 

Plantago lanceolata becomes constantly present. Betula, Quercus, 

~~~~S and Corylu5 remain the dominant pollen taxa. 

The vegetation throughout this zone remained dominantly 

Betula, Quercus, Corylus as in the preceding zone. Again few 

herbs are present with the exception of Gramineae which increase 

in the top of HH2a and throughout HH:2b. Cereal type pollen 

becomes consistent throughout the zone and it is possible that 

this zone represents a period of increased anthropogenic activity 

on the headland. It is within the zone HH:2b that the pollen 

analysis of the sub-bank old land surface ( see below) may be 

correlated and the zone here broadly represents the Bronze Age 

environment of the headland. 
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HH:3 (34.5-0 cm). This zone is delimited by the massive increase 

of heathland taxa including Erica, Calluna and Empetrum. 

Potentilla type, Rumex, Plantago spp. Gramineae and pteridium 

may also be related to the heathland ecosystem although their 

pollen morphology does not allow their separation to more 

ecologically diagnostic taxa. Pollen of Radiola linoides is also 

of special note here ( see Appendix II). Total arboreal pollen 

declines sharply, although increases in Pinus, Ulmus (32-27cm), 

Corylus, Fagus and Salix are evident. Herbaceous diversity also 

increases sharply. 

This zone represents a major ecological and environmental 

shift from conditions of deciduous woodland to its current status 

of open heathland. The heathland/ericaceous taxa noted above have 

low pollen production and/or dispersal characteristics and these 

attest their autochthoneity. The preceding zone HH:2 has 

indications of progresslvely increasing anthropogenic ac~ivlty 

with the rise in herbs and some indication of woodland canopy 

opening with Ilex. No truncation of the peat profile was noted 

and the continuous /smooth pollen 'curves' for a number of taxa 

further confirms that this ecological change was contiguous with 

the underlying woodland environment. It seems therefore, that 

widespread clearance of this forest was carried out. This, 

however, post-dates the youngest levels of the soil pollen 

profile dated at 3,350+-90bp for the humic horizon ( see 

discussion of Scaife <> Macphail ). The initial levels of HH:3 

show a peak of pteridium which was perhaps a response to this 

clearance by fire or to soil deterioration consequent upon soil 

leaching. It is also noted that this is accompanied by relatively 
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higher frequencies of cereal pollen and weeds of disturbed ground. 

HENGISTBURY HEAD II: BANK OLD LAND SURFACE. 

Pollen analysis was carried out through the old land surface from 30cm 

to 59cm. Samples below 59cm, extending into the b-Bhs and b-Bsg 

horizons, were also processed. Absolute pollen frequency (APF) 

calculations were made using the additioh of known quantities of 

exotic pollen and normal techniques were used for th removal of 

organic and inorganic detritus (see Appendix II). Pollen was only, 

however, found to be present in sufficient quantities from the middle 

of the b-Ea at 57-59cm upwards. This is thought to be due to the 

effects of repeated groundwater fluctuations occurring in the lower 

soil horizons (Macphail pers. comm.) 

In the buried ground surface three broad horizons are recognised 

and whicncorrelate with the primary pedalogical dlVisions recognised 

(Macphail this volume) and the spectrum represented by the overlying 

bank soils. 

I) b-H. 42-44cm. The uppermost humic horizon has been 

radiocarbon dated at 3,350+-90bp (HAR-6186; see Macphail <> 

Scaife). These levels produced remarkably high absolute pollen 

frequencies (up to 22 million grains per gram) with preparations 

resulting in pure pollen of well preserved character. This is 

undoubtedly due to the acid character of the raw humus horizons 
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which have at other sites analysed by Dimbleby have roduced high 

absolute pollen frequencies. Because this horizon has not 

apparently been truncated it can be postulated that these levels 

ar~ representative of the vegetation of the site at the time of 

construction of the bank. This spectrum is one of vegetation 

dominated by woodland elements which include-Betula, Quercus, 

Alnus and Corylus with few herbs represented. Ilex is present 

becoming more important 21. but note that this taxon is usually 

grossly underrepresented in pollen spectra due to its 

entomophilous character and small pollen production) and its 

significance is discussed below. 

I I ) b-Ah 44-53cm The five levels of this zone similarly show 

high values of arboreal taxa ( Betula, Quercus, Alnus and Corylus 

type with some Ulmus and sporadic occurrences of Tilia). This 

and the overlying humus (b-H) have the highest representation of 

Quercus ( up to 651. AP ). Shrubs are also represented with Ilex 

and S~rbus type Including Cra~aegus). Total quantities c~ 

herbs are low in frequency and diversity. Gramineae is present 

in higher values than the b-H although still of relatively lower 

values than the b-H although still of relatively low values to 

71. TP+Spores) and less than the preceding zone ( 101. ). Cereal 

type pollen is present being defined here as Gramineae size >50u 

with large pore and annuli and relatively coarse columellate 

structure. 

It is clear therefore that the vegetation of these upper 

soil horizons reflects a woodland ecosystem growing unusually on 

acid podzolic soils. Such a phenomenon has been previously 
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dj--ussed by Dimbleby ( Dimbleby and Gill 1955 ) and is further 

discussed here ( Macphail <> Scaife). 

III) b-Ea: 53-59cm This is the basal zone of the soil pollen 

sequence. Vegetation of this zone as in subsequent soil horizons 

with dominant arboreal and shrub pollen comprised Quercus, 

Betula,Alnus and Corylus. Herbaceous pollen are few with 

Filipendula and Gramineae the only significant occurrences but at 

relatively low frequencies (10% and 2% TP respectively). Values 

of spores of Dryopteris type and pteridium are high ( 40%TP 

). The existence of high frequencies of spores in the basal 

levels of soil profiles has often been noted in such pollen 

studies and as shown by analyses of the absolute pollen 

frequencies is often due to the effects of differential 

preservation in their favour. However, the high values of 

Pteridlum (P. aquilinum although difficult to interpret for 

this reason, may here represent the initiation of sOlI acidity 

which allowed the preservation of subsequently deposited pollen. 

This is important and is likely the first indication of soil to 

be deterioration see Macphail<> Scaife ). This may be due to 

the first effects of prehistoric anthropogenic activity or to the 

natural processes of soil deterioration on sandy soils through 

build up of raw humus and contained polyphenols. 

IV) THE BANK STRUCTURE Pollen analysis Was also carried out on 

the lower 12cm of the bank, which has a sUbstantial humic 

content. As with the in-situ sequence, the pollen spectra is 

domlnated by arooreal taxa. The only exceptional characteristic 
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of the bank profile is the marked increase in llex. Because it 

is often underrepresented in the pollen spectra it can be 

irr 'ied thst it was an important constituent of the local flora 

in the area from which the soils were obtained in construction of 

the bank. It can be noted that the uppermost level of the 

in-situ 'H' horizon has a similar value of Ilex. This level was 

undoubtedly the top of the land surface and it is possible 

therefore that soils used in the bank were 'scraped'from 

surrounding areas. The Ilex present in the 'H' horizon may be 

further interpreted as due to the opening of the forest/woodland 

canopy in the period immediately prior to construction of the 

bank. Ilex today forms an important under storey shrub to Quercus 

and Fagus woodland in the New Forest and Parkhurst Forest, Isle 

of Wight. In situations of dense wood canopy and low light input 

flowerlng is sparse but may increase markedly with canopy 

opening. This may have been the case in the Hengistbury forest 

caused by increased anthropogenic activity. 

Minor variation in the relative importance of the tree and 

shrub pollen spectrum occurs. Corylus type (22 I.) and Alnus 

15-301.) have slightly higher values than the preceding/in-situ 

soil levels. Betula (15-251.) and Quercus (20-301.) have lower 

frequencies. From this it can be suggested that the soils were 

obtained from areas of locally greater dominance of these taxa 

and thus illustrating some local variability in the structure of 

the woodlana. Macphail (1984) has suggested that tne bank was 

constructed from turves taken from the surrounding areas. 

Palynological data here fail to show conclusive evidence of this 

but, however,it is possible that degrees of soil disturbance 
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during bank construction and the markedly high pollen frequencies 

may have masked any such evidence of turf structures as can 

sL .. ,etimes be noted in such analyses ( Scaife in press ). 

A DISCUSSION OF THE LATER PREHISTORIC VEGETATION OF HENGISTBURY HEAD. 

It is unfortunate that the peats sampled from the Eastern Depression 

are of such highly humified degraded character and as such unsuited to 

radiocarbon dating. ( The peat as noted above also contained numerous 

fine rootlets penetrating from above). In view of the consistency of 

the forest as represented in both pollen sequences,this poses some 

problems in the dating and interpretation of the pollen spectra and of 

the individual pollen assemblage zones. Pollen analyses of the two 

sections are however informative in showing clearly that the headland 

was forested throughout the later prehistoriC period. Combined with 

Cam~bell 's work, lt is apparent that thlS sltuation was prevalent from 

the early Flandrian until the change to heathland represented in zone 

HH:3 ( Eastern Depression). The changes in vegetation and environment 

can be seen to be one of a 'classic' early to middle Flandrian 

vegetation succession from Pre-Boreal pioneer Betula woodland through 

Pinus in the early Boreal. to the establishment of deciduous forest in 

the late Boreal and Atlantic periods which remained with some 

modification into the first millenium. 

Pollen assemblage zone HH:l has a pollen sUlte which although 

dominated by Quercus, Alnus, Betula and Corylus has values of Tilia, 

Fraxinus and Ulmus which are not represented in the soil pollen data 
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from the sub-bank old land surface. This immediately poses the 

problem of dating because two interpretative possibilities exist. In 

regiona pollen data the Atlantic period (FII) these taxa are 
, I 

frequently represented prior to the Ulmus decline at c.5,OOObp. This 

might therefore mean that HH:1 is representative of the Atlantic 

climax forest just prior to the Ulmus decline and subsequent 

Neolithic activity. Alternatively, the presence of Tilia in southern 

England has been widely discussed (Scaife 1980; Baker ~ ai, 1978 

and its asynchronous anthropogenic decline recognised ( Turner 1964 ). 

This decline has been variously dated from the late Neolithic at 

Borthwood Farm, Isle of Wight ( Scaife 1980) to Saxon in Epping Forest 

(Baker et al. 1978 ). For the Hampshire Basin region a 

preponderance of dates, however show a middle Bronze Age reduction in 

its area of growth. The dating of the declines in Tilia and Ulmus at 

Hengistbury Head HH:1/HH:2 ) 1s therefore enigmatic and requires 

further investigation by C14 dating of the lowest peat levels from 

i~corpo~ated wood none was f~und during excavation of the trenches 

I. Here, it is argued that the decline is later ie. the Tilla 

decline although ocurring at an earlier date than the middle to late 

Bronze Age dating of this event as often evidenced in the Hampshire 

Basin. This argument is based upon the following points: 

i) Diagram HH:II shows no continuously high values of Til~ and 

Fraxinus although the top of the sequence has been dated at 3,350bp 

HAR • • • a • • I . If a middle Ilate Bronze Age decline had taken place 

it might be expected that Tilia would be represented within the pollen 

profile especially in the lowest levels of the b-Ea where Tilia would 

preserve well in the poorer preserving conditions of the sandy Ea. 

ii) A marked secondary Ulmus regeneration is clearly seen in 
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pollen diagrams throughout the region and which relates to middle or 

late Neolithic forest regeneration (Whittle 1978; Scaife 1980 and in 

press This is not seen in these pollen diagrams and indicates 

therefore a later date for both pollen spectra. 

iii) Tilia was widely dominant on sandy soils during the Atlantic 

period and after until its demise through anthropogenic activity. At 

c.5,000bp when Ulmus declines in many pollen stratigraphical 

sequences. Tilia often remains important until its decline in the 

late-Neolithic or Bronze Age after which it displays only sporadic 

records. It is, however, accepted that because of its entomophily and 

poor and local representation, any discussion of this taxon must 

remain site specific. Here, Tilia declines at HH:1/HH:2 from what are 

relatively low percentages to sporadic occurrences and which probably 

relates to growth not in very close proximity to the sampling site. 

iv) Fraxinus, whilst undoubtedly a constituent of the Atlantic 

forest as shown at Hengistbury by Campbell 1978 ) tends to show an 

increased response and more consistent record subsequent to the first 

Neolithic activity which is generally associated with the Neolithic 

Ulmus decline at c.5000bp. This is due to opening of the forest canopy 

allowing better pollen representation, or due to its colonisation of 

areas previously occupied by Ulmus. Here, Fraxinus is present at the 

base of HH:l in low frequencies but subsequently declines rather than 

expands and which may therefore be construed as increasing human 

activities in the pollen catchment with forest clearance of areas of 

woodland. 

y) Pollen of cerealia type is present in all zones to the base 

of HH:II. Whilst there is some evidence of pre-Ulmus decline in 

cereal pollen (Edwards and Hirons 1984 ) this is by no means 
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unquestionably the case in southe~n England whe~e the fi~st ce~eal 

pollen ~eco~ds occu~ in close co~~espondance with the Ulmus decline ( 

Scaife .n p~ess). Pollen assemblage zone HH:1 is the~efo~e likely 

to post-date the fi~st int~oduction of a~able ag~icultu~e in the 

Neolithic. 

Although the a~guments a~e somewhat tenuous and the necessity of 

adequate c14 assay obvious, it seems plausible that the pollen 

assemblage zone HH:l/HH:2 bounda~y is not the 'Ulmus decline' but a 

late~ decline in Ulmus and othe~ a~bo~eal taxa pe~haps due to 

anth~opogenic o~ natu~al facto~s of dete~io~ating soil base status, 

not on the site, but at some distance. The ve~y highly humified 

natu~e of the peats in the Easte~n Dep~ession and the co~~elation with 

the sub-bank soil pollen spect~a ( see below) imply that the 74cm of 

peat in zones HH:l and HH:2 a~e a compacted and ~elatively long 

tempo~al sequence which f~om the above ~easoning must extend back into 

pe~haps the middle o~ late ~eolithlC. 

The soil pollen sequence of Hengistbu~y Head II may be co~~elated with 

pollen asemblage zone HH:II in showing the domination of woodland 

p~io~ to the const~uction of the bank and ditch at o~ just afte~ 

3,350+-90bp ( l,400bc). Within the soil pollen diag~am the~e is 

little indication of the majo~ envi~onmental change to the heathland 

ecosystem which is ~ep~esented in its enti~ety in HH:3. This change 

must have occu~~ed afte~ 3,350bp and therefo~e heathland is of 

~elatlvely ~ecent o~igin when compa~ed to the various dates for the 

expansion of heathland (Dimbleby 1962, 1974 ) obtained fo~ the a~eas 

of Te~tiary and C~etaceous sands of the Hampshi~e Basin and Weald 
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respectively. These saw the expansion of ericaceous communities from 

the f •• olithic as at Iping Common (Dimbleby in Keefe et al. 1965) 

and Oakhanger Warren ( Rankine et al. 1960 ) and a massive expansion 

during the Bronze Age (Dimbleby 1962a; Scaife and Macphail 1984 ; 

Scaife in press ). At Hengistbury, radiocarbon dating of the soils 

'H' horizon provides only a maximum age for this extension. It is 

likely, however, that the construction of this late Bronze Age bank 

marks the initiation of forest clearance and soil deterioration which 

was subsequently maintained in the late Bronze Age and Iron Age 

onwards with the extensive anthropogenic activity known to have 

occurred on the Headland (Scaife<>Macphail this volume). 

IMPLICATIONS OF THE VEGETATIONAL HISTORY TO ARTIFACT DISTRIBUTION IN 

THE SOIL 

From the preceding discussion, it will have become clear that 

Hengistbury Head, for much of its history, (10,000 to c. 1000 bc) was 

covered by woodlano and that the later and contemporary heathland is a 

late phenomenon. The archaeological artifactual tephonomic problems 

outlined by Barton (Section •••• ) must be considered in relation to 

this historical vegetation ecology. Whilst the heathland flora itself 

growing on acid podsolic soils might have been expected to fossilise 

the relative position of the flint artefacts and debutage Within the 

soil by the cessation of faunal (earthworm) miXing, thiS mIght not be 

PAGE 23 



expec. j to be the case under deciduous woodland with mull humus. 

However, the pollen analysis of the old land surface and pedological 

investigations by Macphail illustrate that there is present here, an 

unusual acid podzolic soil which developed under a woodland canopy. 

Deciduous woodland with more normal and characteristic brown-earth 

soils would have suffered a sUbstantial degree of worm sorting and 

soil (including pollen) homogenisation thus bringing about the 

disjunction of conjoined artefacts. Such an acid woodland soil as 

witnesed here probably had few earthworms which may have minimised 

such disaggregation. Any disturbance is likely to have been due to 

large scale root penetration and from tree-throw effects. It may 

also be postulated, that with the exception of large root bowl 

structures, the numerous fine rootlets of trees occupying the area may 

have had a bonding effect upon the soil and contained artefacts which 

thus mini~ised th~ overall level of stratigraphical and spatial 

disturbance. With regard to the absence of upper Palaeolithic 

artefacts in the sands below the peat in the Eastern Depression, 

which contrasts with numerous finds in the adjacent area, it is likely 

that fluvial activity resulted in surface erosion of the Eastern 

Depression. Such an erosional regime may have been caused by 

prehistoric activity on a local scale causing higher ground water 

table and surface water run-off consequent upon forest clearance. 

Such an effect has been evidenced in larger scale valley sedimentary 
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alluvial sequences in Sussex (Scaife and Burrin 1983; Burrin and 

Scaife 1984; Scaife and Burrin in press). Initiation of peat 

accumulation may also be attributed to anthropogenic activity by 

similar processes of evapotranspiration reduction and consequent high 

ground water levels (Moore and Wilmott 1978; Scaife 1980). It must 

be noted, that there is only minor evidence in the pollen record of 

the basal peats of the Eastern Depression to attest to this. It can 

be pointed out, however, that much land has been lost to coastal 

erosion and that we are only here looking at the extreme upper flush 

area of a once more extensive peatl fluvial system. 
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APPENDIX 1: POLLEN METHODOLOGY 

pollen diag~ams have been const~ucted f~om two sites. Fi~stly, highly 

humified humic/peat deposits in the Easte~n Dep~ession, and secondly, 

f~om the old land su~face unde~lying the bank/ditch featu~e ~unning 

along the weste~n edge of the dep~ession. These sites have been 

designated HH:I and HH:II ~espectively. 

HH:I. Standa~d techniques we~e used fo~ the ext~action of the 

contained sub-fossil pollen and spo~es using p~ocedu~es outlined in 

Faeg~i and Ive~sen (1964, 1974) and Moo~e and Webb (1978). Sampling 

inte~val of 4 cm was adopted using 1 ml of sample fo~ the pollen 

p~epa~ation. This involved the deflocculation and disagg~egation of 

the sediment using 10% NaOh. Coa~se~ mate~ial was ~emoved using 150u 

Sleve; nvd~ofluo~ic acid digestion of silica; HCL (10%) fo~ silica 

fluo~ides; and E~dtman' s acetolysis of plant cellulose mate~ial.The 

concent~ated pollen was stained with saf~anin and mounted in glyce~ol 

jelly. The contained pollen was ext~emely ~ich and in good state of 

preservation. A pollen sum of to was counted at each 

level. These have been calculated as a pe~centage of total pollen 
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(Diagram 1), and as a percentage AP in Diagram 2. Spores in both 

diagrams were excluded from the total count and are represented as a 

percentage of TP. 

HH: I!. Absolute pollen frequency techniques were used on these soils. 

A 2cm contiguous sample interval was used except across the 'H' 

horizon immediately underlying the field bank. A sample size of 1 

gram dry weight for the humic levels and 2-3 grams for the more 

minerogenic levels (b.Ea; b.Bhs and Bsg ). was used. Calibrated 

measures of exotic pollen ( Garrya elliptica ) were dded at the start 

of preparation. Subsequent preparation followed that outlined for 

HH: 1. Pollen was again well preserved, extremely rich and attained a 

highest value of 22 million grains per gram of sample in the uppermost 

level of the in-situ mar/raw humus b.H horizon. As is normal with 

soil pollen APF, these diminshed to 7000 per gram at the base of the 

soil profile at 57-59cm in the b.Ea. Below this pollen was too sparse 

for counts to be made. Samples were prepared to a depth of 91-92cm ( 

comprising the b.Ea; b.Bhs; and Bsg ). Although below 57-59 cm ( in 

pollen sums o~ 300 rains in the lowest soil levels the b.Ea 

analysed to 1000 grains ( in the humic) were counted. These are 

represented graphically being calculated as a percentage of total 

pollen and spores as is normal in soil pollen analyses ( Dimbleby 

1962a ). 
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APPEND,. I I : POLLEN of Rad i 01 ali noi des ROTH ( ALLSEED ) 

Family: LINACEAE Clapham, Tutin and Warburg 1962 ). Is a small 

annual herb ( 1.5-8cm ) having numerous small white flowers ( has a 

dichasia1 cyme ). 

Ecology: grows on damp bare sandy or peaty ground on grasslands or 

heaths. Widespread but very local occurence over Great Britain. It 

has a more frequent occurrence in the Hampshire Basin. 

Pollen: Spherical C3P3; large one size elements with centre spinu1e 

to bacula (Andrew 1984). 

NOTES: A rare p1ant- known from sandy heath and wet heath areas of 

tne new Forest ( eg. Hatchets Pond). This t3xon is not mertioned in 

Godwin (1975) and its pollen records from Zone HH:III of the Eastern 

Depression may well be a new fossil pollen record. 
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D£f'TH 9 11 13 15 17 19 11 23 " 1 '1J 29 31 3 

m'M 36 10 31 48 48 25 '" 41 31 2 26 22 lB 3 

PIHUS 1 1 a 0 0 0 0 1 4 3 3 11 1 0 
ACER 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

lJl.Irn 0 0 0 0 1 0 0 0 0 8 B 3 5 1 
.I\I;LIffi 1 0 0 0 0 0 0 0 0 0 0 0 0 

FAGUS 1 2 , 0 0 0 0 0 1 0 

0UEP.ClJ5 10 11 17 22 39 ~ 19 14 18 1 ~ 41 36 • 
rILIA 2 0 0 0 0 0 3 0 0 0 0 1 1 

AL>IJS 50 10 13 45 52 14 .. 37 51 3 39 28 36 6 

CAAPItIJS 0 0 0 0 1 0 0 0 0 0 0 0 0 

F'"l<AXlt&JS 0 0 0 1 0 0 0 0 0 0 a 0 0 

'l'RICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CORYUJS TYPE 3'9 26 '" 7S 57 3() os 67 <4 <19 2S 42 5 

ILEX 1 0 0 3 3 0 6 3 1 0 4 3 

~1YPE 0 0 0 , 0 0 0 0 0 0 0 0 

SORl<LG TYPE 0 0 1 0 .) 0 0 0 0 0 1 0 

RUl<JS 1m 0 0 0 0 1 0 1 1 0 0 1 0 3 

KEDI'M 0 0 0 0 0 0 0 0 0 0 0 0 0 
HIPPOPHAE 0 1 0 0 0 0 0 .) 0 0 0 0 0 
LIGt.lS'IRI..tl 0 0 0 0 0 0 a 0 0 0 0 0 0 

VI_ 0 0 0 0 0 1 0 0 0 0 .) 3 0 0 

SALIX 0 , 0 0 0 2 

LVI'ICtRk 0 0 CI ,. 0 0 

CALl.li<\ 154 101 175 331 175 180 ~e 150 134 8 88 135 l'n 

ERICA 22 ~ 19 4 1l 6 11 1 13 31 10 5 

INIIl:HULf. 0 0 0 0 3 0 3 4 0 0 0 0 0 

l*ETI<tl\ 0 0 0 0 0 0 0 0 0 0 0 1 0 

RIID<!JlACEAE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

fI<EIIOHE 1Y!'E 0 0 0 1 0 0 1 3 0 0 0 0 0 0 

RIIDill.lS 1Y!'E 0 0 0 0 4 2 0 0 1 3 3 0 1 5 

CHELIOONIItl 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

~IATYPE 0 1 0 0 1 2 0 0 0 0 0 0 1 1 

SIHI<'IS 1Y!'E 0 1 0 0 0 0 0 0 1 I 1 0 0 0 

VIOlA _IS 1Y!'E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

POLY(;ALA 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

Hll'ERICLI1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 

D IfVm-LIS mE 0 1 1 0 0 0 0 0 1 0 0 0 1 0 

STEJ.I.AAI' 1Y!'E 0 I 0 0 0 0 0 0 0 0 0 0 0 I 

S!'ERGtJU\ 1Y!'E 0 I 0 0 0 0 0 0 0 0 0 0 0 1 

DID<OPODIItl 1Y!'E 1 0 1 1 0 1 1 0 I I 0 3 0 

RADIOtA 0 0 1 0 0 0 0 1 3 2 0 I 1 

PAPII.IOHACEAE LtIDIFF. 0 0 0 0 0 0 0 0 0 0 0 0 0 

r1EDICAGO TYPE 0 1 0 0 0 0 1 0 0 0 0 1 0 6 

VICI' TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

LaM TYPE 0 1 0 0 0 0 0 0 1 1 0 1 0 

AS!RAGALUS 1Y!'E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ROSACEAE lIIDlFF. 0 0 0 1 2 4 1 0 0 0 0 I 1 2 

FILIPENDiJlA 0 I 1 0 1 0 1 2 0 0 0 0 0 0 

POTOOIllA TYPE 11 1~ 6 7 12 13 9 9 9 9 6 16 1 

~YS05PLENIllI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

lIIBEllIFERAE 1 0 0 1 0 0 0 0 1 0 0 1 0 0 

POLY(;(W\ PffiSICARIA TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

RlI1EX 2 3 • 5 14 5 14 8 2 2 3 0 19 7 

TABLE 1; Peat Depression 



URTICA TYPE 0 1 0 0 0 0 0 0 0 1 1 0 0 0 
Hl11lIUJS TYPE 0 0 0 0 0 0 0 0 0 0 (l 0 0 0 
SOLAMUl'l 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
S!:ROI"Wl..ARIACEAE lkIDIFF. 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
SCROf'HI.JLA TYPE 0 0 0 0 0 0 0 0 0 1 1 0 0 0 
DIGITA:.IS TYPE 0 0 0 0 0 0 0 3 0 0 0 5 0 
RHINAIflWS TYPE 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
I'IELAIi'YIi'Ul'l 0 0 0 3 0 1 0 1 0 0 0 0 0 2 
tlEHTHA TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
THYI'lIS TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
PRUNELLA TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 1 • 
TEUCRIUI'l 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
PLANTAGO MAJOR TYPE 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
P. LANCEOLATA 3 13 4 3 24 28 11 11 11 1 15 b 8 8 
P. COROOOPUS 1 1 3 0 , 1 1 0 1 0 0 3 I 1 • 
CAl!l'AHULA 0 0 'J 1 1 0 0 0 0 1 1 0 0 0 
RUBIACEAE 1 0 1 0 0 0 0 0 0 0 0 0 0 0 
SUCCISA 1 1 5 0 1 I 0 0 0 0 0 1 1 1 
BIDENS TYPE 0 0 0 1 0 1 0 1 1 0 0 0 1 0 
AmR rtf'S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
CIRSIIJI'l TYPE 0 0 0 0 'J 0 0 1 1 0 (} 0 0 0 
ARTEI'IISIA 1 I 0 0 I 1 0 2 0 0 0 0 1 1 
COOALIREA SCAmOSA TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C. NIGRA TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
LIGULIFLORAE 1 2 4 0 , 4 3 4 7 1 1 0 b 1 '.' 

GRAi'\ I HEAE 159 267 6182 120 ,""' 369 155 109 7 0 33204 112 , .0, . . 
CEREAl. TYPE 0 4 I 2 ,. 1 I 5 2 4 4 1 3 2 
CYPffiACEAE 1 3 1 0 1 0 0 1 0 0 0 1 1 1 
CAL THI\ TYPE 0 0 0 0 0 0 0 0 4 0 0 0 0 0 
HYDROCOTYLE 0 0 0 0 0 0 0 0 1 1 1 0 0 1 
OSl1lJHDA f:EGAi IS 1 0 0 0 0) 0 0 0 0 0 0 0 0 0 
DRYOPTERIS TYPE 0 0 1 4 0 1 0 0 I 1 1 3 1 1 
P1F.RIDIUI'l 12 4 10 4 14 15 5 4 b 4 4 5 19 3 
POLYPODJUII 2 0 1 2 1 0 I 1 1 1 1 0 1 1 
SPIlAGHUI'l 0 1 0 0 0 1 0 0 1 0 2 0 2 5 • 
Li'lIDEHilFIED 0 0 0 0 0 1 0 0 0 0 0 0 

", 



Dll'TH 33 35 37 :-9 " 43 45 47 49 51 ;3 ~ 5 

JlE!\JLA 3>0 M 106 116 125 113 141 172 159 138 194 164 9 

PII'-'S 0 0 0 0 0 1 0 1 1 0 0 0 0 
ACER 0 0 0 0 0 0 0 0 0 0 0 0 0 

lJLi'!JS 1 1 1 1 2 0 2 3 1 0 3 , 
.n.o;l.AHS 0 0 0 0 0 0 0 0 0 0 0 0 

F<\GUS " 0 0 0 0 0 0 0 0 0 0 0 
_:ellS 48 159 217 207 1'9 200 198 223 211 200 m m 
nLIA 1 3 6 5 2 5 ; 6. 2 

ALNUS 68 321 304 263 ?S7 115 109 104 126 1«> 129 122 1 
CAAF'HllS 0 0 0 0 0 0 0 0 0 0 0 0 
FRAXI<JS 0 2 1 0 0 1 1 1 1 2 1 

I!l'RlCi< 0 0 0 0 0 0 " 0 0 0 0 

CORl'L1JS TYPE 55 82 79 65 98 " 104 112 118 113 126 110 

!!.EX 4 7 4 10 10 14 8 13 12 9 

PRltlI:- rm: 0 0 0 1 0 0 0 0 0 

SORBUS TYPE 0 0 0 0 'J 0 0 • 0 0 

FtfM TYf£ 2 1 1 0 0 0 1 0 0 'J 0 

KEDERA 0 0 0 3 0 1 0 0 1 0 2 0 

HIPf'OPWtE 0 0 0 0 0 0 0 0 0 0 

I.IGl.tST~ 0 0 0 0 0 0 0 0 0 0 0 0 

l}lBURtlIII 0 0 0 0 0 0 0 " 0 0 

3AL:') 0 0 0 0 2 

LOI-UC::1\A 0 0 0 0 " '0 

CALlm> 38 4 0 0 0 , 0 0 0 C· 0 0 

ERICA ; 0 1 0 0 1 0 0 0 0 0 0 

VPLCI~I~ 0 0 0 0 0 0 0 0 0 C. 0 0 
EI'f'rrr:u1'l 0 0 0 0 0 0 0 0 0 0 0 0 

~~W 0 0 0 0 0 0 0 0 0 0 0 0 0 
_TYPE 0 0 0 0 0 0 0 0 0 0 0 0 

RmIDJUlS 1'YF'E 5 2 1 0 0 2 0 1 0 0 0 0 

CHELlDON!LI'1 0 0 0 0 0 0 0 0 0 0 0 0 

OORtmIA mE 1 1 0 0 0 0 0 0 1 0 0 0 0 

SIiW'IS 1'YF'E 0 0 0 0 0 0 0 0 0 0 0 0 0 

VIOr" IOMHSIS TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 

POLYGAlA 0 0 0 0 0 0 0 0 0 0 0 0 0 

HYPERIM 0 0 0 0 0 0 0 0 0 0 0 0 0 

D l/ffitllS TYPE 0 0 0 0 , 1 0 0 0 0 0 0 0 

STELLAAIA mE 1 0 0 1 0 0 0 0 0 0 0 0 0 

S?Ermu\ TYPE 1 0 0 0 0 0 0 c 0 0 0 0 

CHE>IOPODI'" mE 0 0 0 0 0 0 0 0 1 0 0 0 0 

RADIOr" 1 0 0 0 0 0 0 0 0 c c 0 C 

PAPILIOHilCEAE OOlFF. , 0 0 0 0 1 0 0 0 0 0 1 0 

rlEDIu;;D TYPE 6 0 0 0 0 0 0 0 0 0 0 0 0 

VIelA i'I'F'£ 0 0 0 0 0 0 0 0 0 0 0 0 0 

LOM TYPE 0 0 0 0 0 0 0 0 0 0 0 0 

AS'Tf<IIGAll.6 mE 0 0 0 0 0 0 0 0 0 0 1 0 

ROSACOO: OOlFF, , 0 , 0 0 1 0 1 0 1 0 

FlLIPlWJU1 0 0 3 1 0 0 1 1 0 , 0 0 1 

POTEHTIIlA mE 10 0 1 0 0 0 0 0 0 0 0 0 0 

CHRYSOSfl3{i1R'1 0 0 0 0 c 0 0 1 0 0 0 0 0 

ll'IBElllFERAE 0 0 0 0 0 1 0 0 0 0 0 0 0 

F'OLYGOH..r. PfRSlCARIA TYPE 0 0 0 0 0 1 0 0 0 0 0 0 0 

ROOX 7 , 1 5 2 4 0 1 1 , 0 1 0 



LRT I CA 1'Yf'E 0 0 0 0 0 0 0 0 0 0 0 0 0 

ImJLlIS TYPE 0 0 0 0 0 0 0 0 0 0 0 1 0 

SOlA'Ul 0 0 0 0 0 0 0 0 0 0 0 0 0 

SCROPflILARI ACEAE lkID IFF. 0 0 0 0 0 0 0 0 0 0 0 0 0 

SCROPtULA TYPE 0 0 0 0 0 0 0 0 0 0 0 0 1 

DIGITALIS TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 

RHI~ TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 

!1ELAI'f'YI\1J'1 2 0 1 2 0 2 0 0 1 0 0 2 1 

KENTHIl TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 

THYl'US TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 

PRl.tffiLLA TYPE 1 0 0 0 0 0 0 0 0 0 0 0 0 

TEOCRIlk! 0 0 0 0 0 0 0 0 0 0 0 0 0 

PLAHTAGO MJOR TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 

P. LANCEOLATA 8 7 0 6 5 3 2 0 4 6 0 2 0 
• 

P. C()R(JN()PUS 1 2 0 1 0 0 0 0 0 1 0 1 0 

C.AIi'AiL'LA 0 0 0 0 1 0 2 0 0 C 0 0 0 

RUBIACEAE 0 0 0 0 0 0 0 0 0 0 0 0 0 

5UCClSA 1 1 0 0 0 0 0 0 0 1 0 0 0 

BlDEHS TYPE 0 1 0 0 0 0 0 0 0 0 2 1 1 

ASTER TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 

CIRSIlk! TYPE 0) 0 0 0 0 0 0 0 0 0 0 1 0 

ARTEl'IISIA 1 0 0 0 0 0 0 0 0 1 0 0 0 

CENiAlJlEA SCABIOSA TYPE 0 0 0 0 0 0 0 0 0 0 0 0 0 

C. NIGRA TYPE 0 0 0 0 1 0 0 0 0 0 0 0 0 

LIGL'lIFLORAE 1 0 0 0 0 0 0 0 0 0 0 1 0 

GF:AMINF.AE 275 154 68 67 43 41 28 11 14 19 ~ 11 3 

CEREAL TYPE 2 7 4 8 3 
, 3 :; 1 4 7 3 6 v 

CYPE.'W:EAE 2 0 2 0 0 0 0 0 C 1 0 0 v 

CALTHA TYPE 0 0 0 0 0 0 0 0 0 0 C· 0 ' 0 

HYDfOCOT:'l.£ 1 0 \; 0 0 0 0 0 0 0 J 0 0 

0E""Ii,)j])A REGAL I ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 

DRfOPTER15 TYP, 1 2 12 17 1< 10 " 16 10 4 jO IS 1 .. .. 
,'TERIDllA'l 35 28 32 2.7 23 20 28 19 14 '" !~ 16 1 .-
POLiPODJi.,1'! 1 0 0 C' 4 1 

, 
1 3 1 0 3 1 • • 

SWAGloU' 5 0 0 0 0 0 0 0 r;; 0 0 0 0 

UNIDENilnEli 0 0 0 0 0 0 0 0 0 0 oJ 0 



DEPn; 57 59 61 63 '. OJ b7 69 

BETULA 9() 93 122 46 ~ 22 36 
PHlIS 0 0 0 0 3 1 0 
AGER 0 0 0 4 0 0 0 

ULl'I.JS 0 3 3 4 12 5 17 • 
,TtX;LAtlS 0 0 0 0 0 0 0 

FAGUS 0 0 0 0 0 0 0 

Q\JE!\WS m 231 ?2J 201 232 126 189 

TILIA 2 2 3 0 11 2 12 

AlMlS 152 422 215 2Bb 499 453 473 

CARPIIUS 0 0 0 0 0 0 1 

FRAXllUS 2 3 0 0 8 2 3 

KYRICA 0 0 0 0 0 0 0 

CORYLUS TYPE 147 155 125 120 124 80 e3 

ILEX 9 6 I 5 1 0 1 
f'fi'lIDl TYPE 0 0 0 0 0 0 0 

SORBUS TYPE 0 0 0 0 0 0 0 

RLWS TYPE 0 0 0 0 0 0 0 

HEDERA 0 0 0 0 0 I 

Hli'f'OfM 0 0 0 0 0 0 0 

LlGUSl'RI,JI 0 0 0 0 0 0 0 
1.Jl!<Uf1Ul 0 0 0 0 0 0 0 

SALIX 2 2 1 0 0 2 1 

LONICEllA 0 0 0 0 0 0 0 • 
CALWiA 0 0 0 ! 5 7 7 

ERICA 0 0 0 0 4 1 2 

'JACCIHILl'l 0 0 0 0 1 0 0 

moE':'"t<IJ'I 0 0 0 0 0 0 0 

RAI'~JHC.'IJiC~ 0 0 0 0 1 0 0 

!ViEl'1ONE TYPE 0 0 1 0 0 0 0 
",/!.KULIS l"!n 0 0 0 0 0 0 
C:..I£U ~~~ I Lt* 0 0 G' 0 0 C 0 
:-1l:)F;;·tllf.l!; TA 1:1='6 ') 0 C () 0 0 0 
3:w'IS rf"E , 1) ;J t) 0 >oi 0 
ViOLA ",':1*15 TYPE :j ij 0 0 'j 0 0 

f'OLYc.'u\ 0 0 0 0 0 0 0 

HYPEf:r~ 0 0 0 0 0 0 0 
r: :ANN.JS TYPE 0 0 0 0 0 0 0 
STE!.l.AR:A T'!""E 0 0 0 0 0 0 0 

Sf'ERG<JLA TYPE 0 0 0 (\ 0 0 0 

CHEHO;:"CDlJi TYPE 0 0 C 0 0 0 0 

RADIOLA 0 0 0 0 0 0 0 
PAl" I LI VNACEAE Lffi) IFF • 0 0 0 0 0 0 0 

IlEDlCAGO TYPE 0 0 0 0 0 0 0 

VIeIA TYPE 0 0 0 0 0 0 0 • 
!.or,1S m'E 0 0 c 0 0 0 0 

ASTRAGAWS iYPE 0 0 0 0 0 0 0 

ROSACEAE cMc IFF • 0 1 1 I Co 1 1 

F:LP!)<['HA 1 0 0 1 2 3 :; 

f'OTEi'iT:;,',A 7YPE 0 0 0 0 (~ 2 0 

CiflY,i)CJ'LP,:J'! 0 0 0 0 'J 0 0 

L'MllELWERAE 0 1 0 0 0 0 1 

POLYGONLl1 PERSlCARIA TYPE 0 0 0 0 0 0 0 

RlRlEX 0 0 0 0 0 6 0 

5 



II<T I CA TYPE 0 0 0 0 0 0 0 v 

HI.R1ULUS !YPE 0 0 0 1 0 0 ~\ 

SOLAlUi 0 0 0 (l v v 0 

SCROfillLAF:iACEAE lMlIFF. 0 0 0 0 0 0 0 

SCROf'-ilLA mE 1 0 0 (I 0 0) 0 

DIGITALIS TYPE 0 0 0 0 0 0 0 

RHINAN'l'lUS TYPE 0 0 0 0 0 0 0 

mli.A!'F''tR''-'1 1 0 1 0 1 3 0 

~ TYPE 0 0 0 0 1 1 0 

THYMUS TYPE 0 0 0 v 1 0 0 

f'RtJ.'lEl.lj, TY1'E 0 0 0 0 0) 0 \) 

rt1.1CRIUi 0 0 0 0 0 0 1 
PLANTAGO ~IOO TYPE 0 0 0 0 0 (I 0 

p, IJKEOLA!A 0 0 0 1 0 2 0 

1', COOONOftIS 0 0 0 0 0 0 0 
CIlIIPIWLA 0 0 0 (, [';) 0 0 

'lUPIACEAE ,) C' c' . C' ) 

SOCClSA 0 0 0 0 0 0 • 
SIDEIlS n'PE 1 0 2 0 0 • 
ASTER TYPE 0 0 0 0 0 0 

CIRSIlkl TYPE 0 0 0 1 0 0 1 

AI,'TEl'IISIA 0 0 0 1 1 0 0 
CENT AUREA SCAIfIOSA TYPE 0 0 0 0 0 0 1 

C. NIGRA TYPE 0 0 0 0 0 0 0 

LIGULIFLOAAE 0 0 0 0 0 0 0 

GRAM:NEAE 3 8 12 12 44 36 32 
CEREAL n'PE 6 2 0 0 2 0 2 

CYf'ERACEAE 3 3 3 2 2 1 1 

CALml n'PE 0 0 1 0 1 0 0 
HYDROCOTYLE 0 0 0 0 0 0 1 
0Sl'IIJIDA REGALIS 0 0 0 0 0 0 0 
DRYOPTERIS TYPE 15 18 17 38 leo 122 120 
rm:lDIlkl 10 11 9 18 240 45 51 
POLYPODIlkl 1 0 0 8 4 5 10 

" 
SPHAGIUI 0 0 0 0 0 0 0 
UNIDENTIFIED 0 0 0 0 0 0 0 



. 
~~--~ ----:--. 

Pt.=-'TIi 3":' 32 J' 3< '. ,. 4(, 42 42 '14 " 4' " 51 ~3 55 57 

BtTJLA 147 15V 1<0 141 107 102 105 2V6 190 117 90 111 12 89 53 31 

F'IItJS 0 0 0 0 0 1 0 .J 2 1 0 1 2 1 

l/IJ'IJS 3 2 0 0 J 2 1 6 4 11 2 3 1 
IlUEl;WS 210 180 192 181 161 145 197 191 169 169 197 152 150 32 76 52 

TILIA 4 6 5 4 1 3 3 2 3 3 4 1 0 1 2 

AIJI.!; 93 115 1<0 154 178 211 102 77 81 163 223 15.1 83 83 107 76 

FRAXlitlS 1 0 1 1 0 0 0 1 0 0 0 0 0 0 

COF;yWS n'PE 12< 15V 122 155 169 162 161 102 100 49 51 85 45 15 30 'lJ 

;lEX 10 17 2"; 16 17 1: 12 1 0 0 2 0 0 0 

PRlHJS n1'E 1 1 0 0 0 0 0 0 0 0 0 0 

SORE\JS Tt?E 0 0 1 1 0 1 2 5 1 0 0 0 

THELYCRAAIA 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

I'IYRlCA 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 

VII<JFm1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

SALIX 0 0 0 0 0 0 0 0 2 0 0 1 0 

HEDERA 0 0 0 0 0 0 0 0 0 0 0 0 0 

ER1CA 0 0 0 .J 0 0 0 0 0 0 0 0 0 

CALUffi 0 , 0 2 2 0 0 0 0 

~WSm'E .J 0 1 1 0 'J 1 1 0 0 0 0 0 

I'IEDIC~ TYPE 0 0 0 0 0 0 0 .J 0 0 0 0 1 0 

ROSACEAE oolFF. 0 0 0 3 0 6 0 0 1 1 0 0 0 1 

FIi.IPfJIDULA 0 0 0 0 0 0 0 0 2 0 1 1 0 5 3 

POiOOIllA ITPE 0 0 0 0 0 0 0 0 0 C' 1 1 0 0 

lfffiEll.If1J<AE 0 0 (I 0 C' 0 0 0 0 0 0 

~j!,rm 
, 0 , .j 0 c· 0 (> 0 

~'OJRIHLIS 0 0 0 0 0 0 0 0 0 0 

"""'" 1 0 1 0 0 0 0 0 0 0 0 

11E!.IWYRt!1 0 1 0 0 , ':. 0 1 0 1 0 0 0 

,bMTIOO lA<ti<lbl!A 0 0 1 1 0 4 1 0 0 3 0 0 0 

~OROI<:)PUS TYPE 0 0 0 0 1 , 0 0 0 0 0 0 0 0 0 

iWl.A TYPE 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

IIDENS TYPE 1 0 0 0 0 0 0 1 , 1 1 1 0 0 0 

AilTEH1SIA 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 

CIRSIIJ! mE 0 0 0 0 0 0 0 0 0 " 0 0 0 1 0 0 

CGiTAOO:A SCAlilOSA TYPE 0 D 0 D 0 0 0 0 0 1 1 0 2 1 2 
LlGtll.lFLORAE 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

G''''''IHW 6 22 14 17 2e 47 14 ~t- 35 45 10 18 27 14 19 

CEREAl. TYPE 0 1 0 2 4 4 0 2 14 0 0 0 0 

CYPERACEAE 4 , 0 0 0 0 0 0 0 3 1 

DRYOf'TERIS TYPE 21 5 B 1 11 5 12 ~, 41 80 55 21 42 55 73 

PTEIllDlll< 9 7 12 14 10 18 16 12 1~ 71 92 33 39 65 1% 124 

POLYPODIll< 1 2 2 6 1 1 6 , 1 1 7 0 0 1 1 

ltHDEHTIFIED p()LlJJ.I 0 0 0 0 0 0 0 0 0 0 0 0 0 

TABLE 2; Buried Soil 


