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Abstract

An evaluatory study of the methods used in the reconstruction
of historical vegetation and land-use, with reference
to part of East Sussex, England, by Brian Moffat

This thesis is directed towards an evaluation of the principal methods

used in the reconstruction of historical vegetation and land use. It

is argued here that previous reconstructions by many authors have employed
only one or a very limited range of techniques, and that comparative
evaluation of the resultant data and of the methods themselves has generally
been lacking in such studies.

The present study draws on and evaluates a wide range of evidence from a

strictly circumscribed study area on eastern Pevensey Levels, Sussex. The
evidence principally includes lithostratigraphy, the analyses of pollen,
plant macrofossils (supported by radiocarbon dating) and mineralogy, and

primary and secondary documentary sources. The local archaeological
record is also examined. Consideration is given to the extent to which the

species and growth forms present, and their nature, abundance and distri-
bution, can be assessed. The dynamics of change are reconstructed and
discussed, and formations of historical vegetation are tentatively proposed.

The data from diverse sources are reciprocally tested. Correspondence 1s
discussed, and present-day ecological data are drawn on in the explanation
of anomalies. This enables critical reflections to be made on the

contributory disciplines, as well as more general evaluation.

The main general conclusion is that any one method, were it used singly,
would seriously mislead as to the nature of vegetation sensu lato. The

data en masse yielded includes numerous incongruities, and ecological
discussion and interpretation is offered on these. Particular, significant
conclusions include - the awry representation in the pollen record of the
majority of tree and shrub taxa as a consequence of sustained management
practices; the gross under-representation of low-growing plants en masse
ascribed to inhibited dispersion in a taller-growing general context; the
under-representation in the recent pollen record of the hop, a locally
common cultivar, due to specific management practices; the faulted, vague
and ambiguous nomenclature of many types of vegetation and land-use in the |,
documented record, as elucidated by in situ macrofossil and sedimentary
records, together with the pollen record; the re-assertion of the status of
the oak as the primary forest-forming tree in the study area, contrary to
trends evident in other work on the forest history of south-east England.
The documentation was found wanting in its singular slant-on the reclamation
of the Levels, the nature of extractions from woodland and on the act of
clearance. The means proposed for unifying the twin blocs of evidence,
spatial analysis, was discussed and its rejection explained.
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I - A. The study: its purposé, and 'a discussion of bréviéus cdéﬁate work

This work takes a.multidisciplipary, reciprpcally tested approach tolthe
study of historical vegetation and land-use in order to evaluate the
methods customarily used. To_this end, the study incorporates the use of
physical evidence, the analyses of pollen, plant macrofossils and mineral-
ogy, and documentary evidence, the examination and eva;uation of primary
and secondary sources. It examines theﬂlocal archaeo;ogical recordi It,
moves on to consider the species and grow;h-forms present, and theirhnature
and Qistribution. The dynamics of change are reconstructed and discussed.

Formations of historic vegetation are tentatively proposed.

The entire study has been strictly executed within a circumscribed study
area centred on eastern Pevensey Levels, Sussex, and within the absolute

temporal limits of all data. As far as possible it was in the manner of

modern ecological assay.

Using this data and under this last condition, reciprocal testing of

derivative data has been achieved. Thus, the primary intent, the evaluation
of methods, was attempted. Correspondence was discussed, and present-day
ecological data together with historical land-management data was drawn on

in explanation of anomalies. A review of previous work related to the methods
separately, in vacuo, and in particular tpﬁthe study;areg.will appear in the

body of the thesis (II and III). No analogous studies have been executed in

south-east England. A general review of the contributory disciplines as
recently practised is presented here. Stress is placed on the few attempts

at inter-disciplinary work which have used diverse techniques.

There has been much preoccupation with the application of one or very few
allied techniques and methods to any study area. Yet, appeals for the
multidisciplinary approach have been numerous. They have permeated author-

1tative symposium volumes on "environmental archaeology" sensu lato (J.G.

Evans, Limbrey and Cleere 1975; Limbrey and Evans 1978; M. Jones & Dimbleby

19813 Proudfoot 1983) and were explicit in recent reviews of pollen analysis
l.




(Crabtree 1975; Faegri and Iversen 1975; Pears 1977; Bradley 1978;Moore and
Webb 1978; K.J. Edwards 1979; Mannion 19803 Tooley 1981: J. Turner 1981)

and most workaday pollen analyses. Yet thoroughgoing multidisciplinary work

has been most exceptional. Work directed towards the end of environmental

archaeology sensu lato has tended to be within the structure of discrete

blocs of '"traditional archaeology", "environmental archaeology" and

"documentary history", and disunity in approach has been fossilised. Where

several diverse techniques have been used, integration has been rare. Yet
were a fully integrated science of historic vegetation and land-usage to

be produced, it must originate in numerous local studies. These are to

date absent. Edwards, for instance, has noted the practice of placing
environmental data in undigested appendices, minimally integrated with the

body of an archaeological report (K.J. Edwards 1979, 255-9),

It follows that the findings from one set of data have not been recipro-
cally tested against other sets, and corroboration of diverse data has been

absent. "Regional" generalisations, synopses of our knowledge, have been
pieced together from scarce local studies, each characteristically based on
few allied methods. The upshot of this has tended to be an over-free use

of analogy based on the "typical" nature and pattern of vegetation and

land-usage.

Characteristically, pollen analytical work, which is considered the nexus

of thls study, has usually been complemented by some account of the cognate

sedimentary stratigraphy and plant macrofossils, by radiocarbon dating and

by some survey of present-day vegetation. Less commonly, a more thorough
geosedimentary analysis on the basis of particle-size, chemical and

mineral composition has been made. All these techniques have been brought

into use in the present study. (Dealt with in II).

Some recent developments have been the augmentation of pollen analyses

with the analysis of the assemblages of diatoms, molluscs and insects for

the same site. Recent examples have included:- Mannion on the assemblages

2.
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of pollen and diatoms obtained from the limnic deposits at Linton Loch,

Roxburghshire, and Walker at Melynlynn, Snowdonia (Mannion 1978 a and b;
R. Walker 1978);- Kerney, Preece and Turner on the molluscan and plant
biostratigraphy at Folkestone and Wateringbury, Kent (Kerney, Preece and
Turner 1980); Girling and Greig oﬁ the pollen and béetle assémblages at
Hampstead West Heath,*London (Girling & Greig 1977). The impressive and
plentiful work of the Somerset Levels Projectf(Someréét Levels Papers

1975 - 1982) has inéluded analyses of pollen, plant macrofossils, and

insects. It continues, yet lacks to date an integrated account of regional
environmental- archaeology where unsubservient to an archaeology preoccupled

with 'material culture' (for instance, Coles 1981).

Diatom analysis does not elucidate the nature of the macrophytic vegetation

other than reflect on the freshwater environment of the lake studied.

Molluscan analysis'has been especially deve10pedﬁon calcareous soilé, as

on "neutral and acid soils, shells are never preserved" (J.G. Evang 1972,
233 enc;or*sediin Dimﬁleby and Evans 1974 & Moore 198éb). The ;séils of the
study area ére of the laéter category. The anaiysis of assemblages of
insects and, in particular, Coleoptera, may only be considéred to be
tentative in methodology: In recent authoritative reviews, the fundamental
theoretical weaﬁness of the technique has been repeatedlyiemphasised
(Kenward 1975a & b &'1976; Coope 1977; Osborne 1978): Furthermore, the
desiderafum in such analysis would be where sets of ;axa had ecological
status:soundly1associated, from presént-déy ecological study, with diverse
anthropogenic vegetational change. From the above feviews, this is not
the case. A single paper noted the "loss" of a beetle species associated
with anthropogenic vegetational change, the "deéayingwood habitat"
(Buckland and Kenward 1952). It has been’argued thét the 'new approach!

to the interpretation of urban insect death-assemblages developed by

Kenward (Kenward 1978) has not yet been applied to less immured, extensive

rural conditions (D. Robinson 1981, 279).

3.
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The assemblages of both land mollusca and beetles of Pevensey Levels have
been noted to be species-rich and of great interest (Ratcliffe 1977, I1I,
166); yet no methodoiogical and interpretative procedures have been

established for such a habitat over the period of the last, say, 5000 years.

Diatom analysis is considered for the present purposes, irrelevant.
Analyses of molluscs and insects are judged to be of minimal use in this
study. They would serve to dissipate the endeavours and argument of the

rest of the study, being of no direct relevance. These three techniques

are not further considered.

Numerous works have drawn on archaeological evidence in the interpretation of
pollen analyses. The following published British works covering post-Neolith
times were examined:- Atherden 1976a & b, & 1979; Bartley 1975; Bartley,
Chambers and Hart-Jones 1976; Beckett 1981; Cundill 1976; Davies and Turner
1979; Donaldson .and Turner 1977; Hicks 1971; R.L.Jones 1976, 1977, 1978;
Merryfield and Moore 1974; Moore 1968; Moore and Chater 1969; Oldfield
19633 Roberts, Turner and Ward 1973; Simmons 1969a & b; Simmons & Cundill
19742 & B; Sims 1973 and 19785 Tallis and McGuire 1972; Thorley 1981;
Tinsley 1975 and 1976; J. Turner 1964, 1965, 1975, 1979; M.F. Walker

and Taylor 1976. All are considered reputable. Characteristically, they
consist of a summary digest of regional archaeology from secondary and
derivative sources. Major occupation sites, "monuments" and chance "flnds"
were identified and placed within their period of material culture. The
archaeological'evidence as it reflects the distribution, intensity and
duration of human presence was appraised; it is in all the works examined
emphatically subsidiary, undetailed and superficial. Particular criticisms
may be madef None of these works drew on Ordnance Survey Archaeological
Records. All made use of an implicit, regional model of zonation of
prehistoric 'material culture'. All made scant or no account of the
weighting of importance given to particular sites and imputed practices

of land-usage. All made scant account of the duration of any site's

occupation, and its presumed effects. . All imported, without justification

4.




it is contended, a form of the long discredited "invasion hypothesis"

(Addyman 1976), from traditional archaeology (Briefly discussed: App. 2).

Two individual works and two reglon-wide projects were located which
thoroughly rated and used pollen analytical and archaeologicalevidence;
These were K.J. Edﬁardé working in the Héwe?of Cromar, Hawke-Smifh in the
Dove-berwent intérfluve of the North Midlands, the Somerset LévelsJProJect

ahd a co-operative group wohkiﬁg 6ﬁ theiNorth York Moofé (K.dJ. Edwards
1978; Hawke-Smith 1979; Somerset Levels Papéfs 1975 -;82. Simmons &
Cundill f974a & bi Atherden 1976a & b, 1979; R.L. Jones 1§76, 3977, i§78-
the polleﬂ analyses;T Spratt'& Simmons 1976; R.L. Jones, P.R.‘Cdndill & |
I.G. Simmons 1979; Sp?aﬁt 1982;the_reviews). Edwérds' work hés scarcely
been déveloped iﬁto publication form. His Siteé, excavated and pélleﬁ
analytical, were chosen for nearness. Hisdancillary ééosedimentological
method was thorouéhryet slanted towards (here irrelevant) Lakegd’epos:l'ts..:_1~
Radiocarbon datingqﬁaé intensive. OrdnanéerSﬁery Archaeoldgicél ﬁecofds
were used. His‘excavations dreﬁ oh severél’on-sife assays. Pre;émidently
and unprecedentedly reciprocai testing of methodstand data was undértaken.
Haﬁke;Smith depeﬁdea on digests of othér workeré' pollen anaiyses,

both from a scatfer of archaeblogical sites and the two long-term

deposits of Hicks (Hicks 1971), both of which were eccentric to his study.
area. The monumental work of the Somerset Levels Project is ongoing;
there has been some incorporation of digests of environmental evidence in,
albeit, provisional reports. The North York Moors study has a different
form and emphasis. The nexus is an archaeological and environmental
overview (Spratt 1982), covering prehistory period’by périod. Earlier
reviews (Spratt & Simmons 19763 R.L. Jonéé,Cundillh& éimmons 1979) were

succeeded. The original bolien analyses (5) drew in regional archaeolog-

ical work, particuiarly Elgee (1930), A. Fleﬁiﬁg (1971) and, when

available, Spratt & Simmons (1976). Particular archaeological sites are

rarely cited (exceptions: R.L. Jones 1978; Atherden 1976a & b, 1979) and

never e&aluated.f Fleming's (1971) conclusion, for instance, concerns a

e




calculation on the duration of Bronze Age occupancy of the moors, and it

like all archaeological data is simply not used. Spratt's section on the
environment (1982: Various authors 33-99) used contributions from the
pollen analysts (5). The work concluded that the region had yielded the
acme in the level of synthesis in environmental and cultural aspects of
the prehistoric past (op. cit. 35). Cover of the moors was generally
good. Radiocarbon dates were moderately plentiful, apart from 'later
prehistory' (op. cit. 33), and only one site produced a good set of dates
for the Iron Age/Roman-British period (op. cit. 81). There was a dearth

of settlements, located and excavated, and of field'systems (op. cit. 218).

The entire study is included here with reservations. No archaeological
interpretation of any pollen record is site-based. The above shortcomings
are felt to be crucial. The area of the moors is vast, ani{;e low density
of pollen analytical sites, and archaeological sites operative 1n land-use,
permits only the delineation of sub-regional phases in land-use. In all
four studlies, extensive studyﬁareas were purported to be}represented.
Respectively these were:- 123 km®; 110{km’; 312 km?s 1800 km®. (These
last two are generalised estimates by the writer in the absence of formal

delimitation in the works themselves.)

Accepting the general feasibility of integrating archaeological and pollen

analytical evidence, the scanty archaeological record of the study area

will now be briefly'reviewed. Detailed discussion will be made in the

body of the thesis.

The present research included no archaeological excavation and only local-
ised examination of field evidence (II-B-i). Recent reviews of the pre-
history of Britain and Sussex noted no excavations in the study area

supported by radiocarbon dating (Curwen 1954; papers in C. Renfrew 1974,
Drewett 1978a. All issues of 'Current Archaeology', 1967-1982). The

only major excavated sites have been those at Saxon and medieval Pevensey

(Salzman 1908 and 1909; Dulley 1967). Pevensey was the only known

6.




substantial local settlement in pre-modern times (Cunliffe 1978a; Rivet
and Smith 1979; Money 1978, 39-40; Cleere 1978, 62-3; D. Hill 1978, 174-
89) but has been judged to be "virtually unexplored" (Cunliffe 1978b,
222). One can contrast the paucity and typical superficiality of Wealden
excavations with those on the circumjacent chalk downland. This paucity
1s well shown in distribution maps of sites of all archaeological periods
in the county archaeological review (Drewett 1978a) and £heisuperficiality,
in contrast with the exemplary excavation reports of nearby Bishopstone,
near Eastbourne. That site was occupied continuouslyhfor much of the
time between the third millenium B.C. and the Céth A.D.; fhe excavations
used the range of modern archaeological and ancillary techniques, and

produced monumental reports (M. Bell 1972, 1975, 1976 and 1977j.

Gazetteers on hillforts "and related structures", and prehistoric field
systems, noted no such sites between Eastbourne and Hastings (Hogg 1979;
Bowen and Fowler 1978). There were no soundly executed excavations of .

any gazetteered local "deserted medieval villages", (Beresford and Hurst

19715 Burleligh 1973 and 1976). Site reports although sketchy, were

examined (Tatham 1890 & 1892; Beesley 1939; Lemmon 1963-T).

A map of the distribution of archaeological sites in the study area has
been prepared (Fig. 3) from Ordnance Survey Archaeological Records ("record

cards" and "record sheets") and index records of the Council for British

Archaeology, augmented by reports published in local and national
periodicals (listed in App. 1) and communication with active local workers.

For ease of reference all basic maps appear at the end of Section I.

As can be seen, the abundance of field and archaéological data 1is

associated with ironmaking and ironworking, especially in the medieval

period. The history of the local iron industry is evaluated under

appropriate heads (App. 9 - 1).
This constitutes the entire local archaeological record.

/.




Far fewer works still have used documentary evidence in conjunction with

pollen analytical evidence. Only five works were examined which attribu-
ted more than a most generalised and brief passage to documentary sources
and, by implication, the historical period. This 1s considered a gross

under-use of a vast corpus of transcribed and original documentary data.

It is difficult to generalise on the few lines usually accorded to the
historical period. Historical events which have been frequently adduced
in the interpretation of pollen analyses are:- the Norman Conquest and

its aftermath, particularly in the "“harrying of the North"; the establish-
ment and expansion of monastic estates, and their purportedly distinctive
land-use practices; incidences of plague; the secular deterioration in
climate in the Cl4th; cross-border raids; the depredations of metal-
smelting; expansion of agriculture, particularly arable, associated with
the Napoleonic Waf and following years; expansion of the plantation of

conifers. At a longer-term level, phases of clearance during the "Viking"
and "medieval" periods have often been discerned (Atherden 1976a & b and
19793 Bartley 1975; Bartley, Chambers and Hart-Jones 1976; Cundill 1976;
Davies and Turner 19793 Donaldson and Turner 1977:; Hicks 19713 R.L. Jones
1976 & 1978; Moore 1968; Moore and Cﬁater 1969; 0Oldfield 1953; Roberts,
Turner and ﬁard 19733 Simmons 196§é & b; Simmons & Cundill 197433 Sims

1973 & 1978; Tallis and McGuire 1972; M.F. Walker and Taylor 1976).

Prima facie, very few of. these "events" have any prospect of being manifest
in the pollen record in an unambiguous and distinct way. The crux of the
problem is that such political, economic, social, military, and admini-
strative upheavals have no demonstrably quantifiable manifestation in the
landscape. The pollen record is a "series of distorting mirrors" (Crowder
and Cuddy 1972, 61) in the way it represents vegetation of the past (fully
discussed; II). . Perhaps more important may be the fact that the duration
of the nominate event, and its aftermath, have rarely been related to the

duration of the change discerned in the pollen record. It would seem

3.
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that, given the usual time-scales of preoccupation with the pollen record

as being 10° year increments during 10* year periods (Solomon and
Harrington 1979, 339), there is little prospect of a distinct dateable

historical event being clearly manifest in the stratigraphic record.

The exceptions, prima facie, are when a new species has been introduced,

and is manifest unambiguously in the documented and pollen records, and,

above all, where there have been parallel, long-term comprehensive records.

The typification, par excellence, of this last point 1is plainly the monastic
estates records. It has been noted that there have been from 800 to 1000
religious houses in Britain (Knowles and Hadcock 1971, 45). While the
completeness and quality of the records of these religious houses has not,
and probably never will be evaluated in toto, the sheer mass of transcribed

material contained in, for instance, the Camden Series of the Royal.

Historical Society, and the numerous county record and historical societies

suggests a vast and scarcely tapped resource of information. There is in

addition a valuable overview, a historical geography of the assiduously

active Cistercian order (Donkin 1978).

Many of the activities of the monasteries (Hockey 1970, 1975 & 1976;
Youings 19713 I. Kershaw 1973; Donkin 1978; D.M. Robinson 1980)were in
regions with much pollen analytical work, for instance, North and West
Yorkshire, the New Forest, Devon, Fenland and around the Somerset Levels.
Several pollen analysts have adduced the presence and activitles pf
monasteries in interpretation of the upper levels in the pollen record.
For instance;- Atherden 19?6& & b, 1979; Cunadill 1976 RTL. Jones 1976 &
1978; Moore 1968; Moore and-Chater 1969; Oldfield 1963; Tinsley 1976;
Turner 1964; M.F. Walker and Taylor 1976. Yet none of them detailed the
nature, time-scale and intensity of these types of monastic land-usage,
and all relied on secondary sources. None made use of the nation-wide
assessment of monastery property, carried out upon the Dissolution, the

Valor Ecclesiasticus (Savine 1909; Youings 1971). 1In retrospect, Donkin

2.




noted that for almost a thousand years before the Dissolution, monastic

communities were an integral part of the English economy (Donkin 1978,15).

The estate of Battle Abbey was part of the study area (Fig. 1) for about

five centuries until the Dissolution. 1Its archives are extensive,

and have been much studied:; this is fully discussed later (III).

From the mid-sixteenth century, there was the establishment and pro-
liferation of relatively competent map-making (Fully discussea: IIID),
and an increased volume of often meticulously kept, continuous records
of secular estates, with a plethora of surveys, mapé, éccounts andsso on.
From that time, there is, with careful selection of locale for study,

a prospect of continuous documentation of land-usage for, say, six or

seven centuries until the present day.

Only five works could be traced which countenanced the potentialities
inherent in contemporaneous pollen and documentary records when used

together, as a sound means of reconstructing historic vegetatioﬁ and
land-usage. These were bééed respectively on two small Weardale bogs in
County Durham, on bogs in cen£ral Rossendale, in central Lancashire, on
limnic deposits from the Broads, Norfolk, on four bogs distributed 1n
Northumberland and on three sites, 'a rich valley fen' and twO cores from
a lochan, in Argyllshire (Roberts, Turner and Ward 1973; Tallis and

McGuire 1972; Lambert et al. 1960; Davies and Turnef 1979; Rymer 1974).

The first work, in-Weardale, County Durham (Roberts, Turner and -Ward -
1973) had as its:primary object the establi;hment of a relationship
between physiéaluand documentary evidence. Two long-term pollen analyses
were made, supported by five radiocarbon dates. The v?getation of the
bog surfaces was surveyed with brief comments on that of the "hillslopes
around". Relevant documeﬂtééion was extant from c. 1200‘A.D. and took
the form of occasional surveys, and more commonly,”data on_leases of
farms and on accounts of me£él-smélting as these were takén to reflect

major local changes in vegetation. All data used was strictly local to
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the pollen analytical sites (unlike much of the cursory data of Atherden
et seq., above). Great store was put in the status of land as park,
common, reclaimed land, etc., and the associable vegetation was inferred.
Interpretation incorporated political, economic, climatic and other
explanations. The authors noted that the documented data is very
imprecise as to spatial extent until the time of the Tithe Award Map

(early C. 19th). A fairly satisfactory correlation was attained between
data from the varied sources of data. Yet the pollen records of these

very small peat bogs (60 x 15 m. and 40 x 25 m.) were reasonably taken

to reflect only the immediate locality. The finely restricted spatial

nature of the documentary record, and its consequent patchiness, manifest

a particularly small-scale study.

The second work, the Rossendale study (Tallis and McGuire 1972) had as its

declared aim the application of pollen analytical, archaeological and

documentary evidence towards the central problem of a synthesised history
of vegetation and land-usage. A single, major, long-term pollen analysis
was supplemented by several analyses from archaeological sites. The
vegetation of the study area was surveyed. There was no radiocarbon
dating, and all dating was "tentative". The archaeological evidence was
drawn from secondary, regional‘sources. The documentary evidence pro-
ceeded from an account of local place-name elements, through an evaluation
of medieval court rolls, accounts, feets of fines, charters and willls
(which may be at best indicative and at worst, anecdotal). From around
the sixteenth century the cited documented evidence was minimal. The

entire study based on the clearance of woodland was to be followed up;

this has not, to the writer's knowledge, transpired.

The relatively 1a}ge study area (23 km?®), it is judged, has been studied

in only a preliminary manner. The pollen analytical evidence, were it
reliably dated and replicated in the locale and the archaeological and
documentary evidence, were it fully explored, may well produce a

thoroughgoing study.
l1.




The Norfolk Broads work (Lambert et al. 1960) was a thoroughgoing study,
drawing on evidence from sedimentary stratigraphy, basin morphology,
historical documentation and cartography, archaeological excavation,

pollen analysis and studies of relative sea-level, to determine, as its
title declares, the origin of the Broads. The Broads had an aggregated
total area of 1057 ha. (2611 acres) and, as the evidence strongly indicated,
implied the removal of about 900 million cubic feet of peat. This is

plainly a study which is spatially much restricted, and concerned with a

peculiar, single issue.

The pollen analytical evidence originated from the limnic deposits of the
Broads themselves. A sustained historic use as turbaries, amply demon-
strated from an impressive array of documented records, explained the -poor
quality and truncated nature of the pollen record (described as "scanty").

No radiocarbon dating was used in the study, or in other pollen analyses

cited (Godwin 1940 & 1943; Jennings 1952 & 1955).

The Northumberland study (Davies and Turner 1979) set out to correlate
major changes in land-usage, as manifest in pollen analyses, with the
archaeological and historical record. Four long-term pollen analyses
were undertaken from sites well dispersed in the county; c¢. 9 radiocarbon
dates covered the historical period at three of the sites. The archaeolo-
gical evidence was taken from regional syntheses. Analogous clearance
phases were adduced from sites throughout north-east and north-central

England. A period of "political and economic stability" was conjectured

locally in the post-Romano-British age. A succeeding period of extensive
clearance was construed, by analogy and speculation, and deserying of the
criticisms above, to be Scandinavian. A period of fourteenth century

woodland regeneration was attributed to an amalgam of the Black Death,

raids from Scotland and deterioration in climate. An expansion of arable

farming was attributed to the early nineteenth century. A period of

afforestation by conifers was inferred.
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This "analysis" of the documentary record was brief (a half pagei, without
explicit sources and any form of areal and temporal quantification. It
selected events, and fittedFthem within a notional sequence of vegetational
change. In contrast with the resumé made by the authors, this was felt

to be markedly unsatisfactory.

The last of the five works set out to explore the records, palynological,

archaeological and documentary, of a single, remote, highland parish,
that of North Knapdale, Argyllshire, Scotland (Rymer 1974). 3 long-term
pollen analyses were made supported by a series of radiocarbdn dates yet
to be completed. The vegetation of the parish was surveyed extensively
ab initio, with intensified examination of critical hibitats. A high
degree of floristic refinement was achieved. The archaeological record
was particularly full for the Iron Age but lacked any formal excavation.
Relevant documentation was extant from only the last two decades of the

eighteenth century. Before that time, a most inconsistent array of

political, administrative, and genealogical historiography was drawn on.
Quantified data on land-usage, notably from Statistical Accounts (Scotland-
wide digests on economy and land-use, dating from the late C18th and mid
C19th), and estate records, ran fon searcely 150 years. Rymer was dis-
satisfied with theiquality of the pollen analytical evidence, andpits poor
conreiation with other records, ascribing this to failings inherent in the
technique. Yet the parish (106.5 km?) did not, in the main or derivative
studies (Rymer 1976, 1977 & 1980), permit any thoroughgoing testing of the
techniques and their data. The time-span of the documented record, its

brevity and discontinuity, may have prima facie precluded this.

A number of pollen analyses from the North York Moors (Atherden 1976a & b,

1979; R.L. Jones 1976 & 1978; Simmons & Cundill 1974a) cite historical
works on the local monastic economy, in particular, Waites (1967) and

Wightman (1968): these are simply not used. [Waites' work on flock sizes
and locations, and Wightman's on the distribution of landscape elements

may well have been drawn on. Op. cit.] . The two great multidisciplinary
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projects described above ~ those concerning Somerset Levels and North

York Moors - do not properly extend into documented times. 1In addition,
Rackham's "Ancient Woodlands" and Flower's work on the New Forest (Rackham
1980; Flower 1980) were based on documentary and field evidence, and

cursorily drew on pollen analytical evidence from their study areas.

This concludes examination of studies broadly cognate to the present one,

All may be seriously faulted, or have had emphases ascribed to them which

are very different from this one, as has been discussed above. .

Over the last twenty years, soundly eiecuted pollen analyses with a
substantial post-Neolithic pollen recordobtained from non-archaeological
sites and supported by radiocarbon dating, have been produced in the
British Isles at a rate of about twenty per annum. Yet a virtually

insignifiicant proportion of these have been reconstructed from the basis

of the present-day, and the documented past.

Were one to accept, as the writer does, the tenet put forward by Marc Bloch
in his "The Historian's Craft" that "the natural progression of all research
is from the best (or least badly) understood to the most obscure" (Bloch
1954, 45), then the main validity of pollen analytical investigation has
been attenuated. The major, irreplaceable means which is useable to test
and, potentially, to corroborate its data has been largely disregarded.
This, it is argued here, has detracted from the usefulness of pollen ana-
lytical evidence 1in, for an instance chosen from many, Birks' study, "Past
and present vegetation of the Isle of Skye; a palaeoecological study"
(Birks 1973a). There, a single page and occasional, undetailed remarks

on "anthropogenic" and "apparently anthropogenic" vegetation, covered the

entire occupancy and influence of man on Skye (ibid. 319-20, 173-6, 180-1).

Birks' research constituted two major blocs of evidence, intensive pollen
analytical investigations and thorough present-day floristic and phyto-
socliological study. These are polarised in time, discrete in methodology

and in form of data, and, most important, without the means of
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establishing continuity as regards data on the nature (sensu lato) of
vegetation. In a work which claimed that palaeocecology was greatly useful

in illuminating the "causes and mechanisms of change within an ecosystem

over time" (ibid. 3), this is hard to understand.

The raison d'étre of this study is that the study area (described below

I-B) allows a most rare opportunity for a thorough examination and inte-
gration (as against mere array in juxtaposition) of the major techniques
used in the reconstruction of historic vegetation and land-usage, and

their data. As contended above, this has not yet fully transpired elsewhere.
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I - B. The Study Area: Delimitation and Description

At its broadest, the study area is part of south-east Sussex centred on
eastern Pevensey Levels. More exactly, for all types of data apart from
the pollen analyses, the study area is absolutely circumscribed. It is
the twelve present-day civil parishes as delimited in Figures 1 and 2,
and detailed in Figure 3. Within the study area such data was used as
and where available:- documentary evidence from the archives of well-
recorded estates, surveys of present-day vegetation from an area adjoin-
ing the Levels (all demarcated on Fig. 1); archaeological evidence from
all excavations (Fig. 3); evidence as to sedimentary stratigraphy and
plant macrofossils from a series of borings in the Levels (II-B-i, ii)
as well as archaeological excavations (Fig. 3). Cartographic, and a
diversity of supplementary documentary evidence was amassed for the

entire twelve parishes.

The pollen analytical sites are marked on Fig. 1. The source of pollen
accunulating on these sites cannot be established with any certainty.

It is customary to accept that the range of pollen will be, for practical
purposes of representation, at a maximum of 50 to 100 km. (after Faegri

and Iversen 1975, 61-2); the study area as delimited above is wholly within

20 km. of the pollen analytical sites. It is reasonably accepted that the

nearer the source of pollen to the site of accumulation, extraneous
factors excluded, the greater the quantity of pollen deposited; this is

discussed at length below (II-C).

It is possible to wholly exclude two distinctive vegetational formations
of Sussex from this delimitation of the study area. First downland, and

more particularly the eastern outlier of the South Downs to the east of

River Cuckmere. This area has been demonstrated to have been substantially
deforested by the Early Bronze Age in analyses of pollen at Lewes Brooks
(Thorley 1971 & 1981), and mollusca at Bishopstone (T.P. O'Connor 1977,

267-73). The range of taxa characterising this development, 1ts nature
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and date was not evident in the sites of the study area (Fig. 6F).

Second, are High Forest Ridges, and in particular Ashdown and St. Leonard's
Forests, situated in the north of East Sussex. From documentary evidence,
heathland, dominated by ericaceous species, was extensively established
here (in terms of thousands of acres) by the time of a mid-Ci17th survey
(Daniel~-Tyssen 1871-3). There was no manifestation of this at that time

in the sites of the study area. An "outer ring" may be proposed to

exclude these vegetational formations, of proven history and distinctive

taxa, from the study area represented in the pollen analytical evidence.

It is argued that the pollen analytical sites are central to "the twelve
parishes", and may be expected to accumulate pollen predominantly from
the circumjacent marshland and upland. The data from the diverse sources

may be considered to be, for practical purposes, co-terminous in source.

The study area as it is today will now be briefly described. The topo-
graphy of the Levels may be said to be low-lying marshland (below and
seawards of the 15 m. contour. III-D-iii), composed of alluvium (Fig. 2),
largely originating in the downwash of local streams (II-B-ii). Levels
fields are interlaced by "land drainage channels", locally called sewers
(Marshall, Wade and Clare 1978). They are largely in use as permanent
grassland, particularly for pasture, although there has been some expansion
in the area under arable in the last ten years. (Fig. 2; pers. comm. with

local farmers).

The alluvial basin of eastern Pevensey Levels is central to the study
area, and comprises about 25% of its area. To the west the study area is
open and contiguous to the rest of Pevensey Levels. To the east, north-

east and north it is surrounded by upland.

The study area, the twelve parishes, is a little over 212.0 km®.

The circumjacent upland area may be described as of "moderately marked

relief" (following the pioneering attempt of Fines to classify landscape
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in this part of East Sussex; Fines 1968) being hilly and deeply incised

by small vélleys. The altitudinal range is from the 15 m. contour to the
minor local summit of 170 m. The drift geology is diverse and complex,

but is overwhelmingly composed of Hastings Beds Series (over 98% of the
non-alluvium surface area is Ashdown Sands, Tunbridge Wells Sand or
Wadhurst Clay); a simplified account of the drift geology appears in Fig. 2
(based on Sheets 319 and 320 for Eastbourne and Hastings). There 1is no

comprehensive modern local survey of local solls; neither is there a modern

general survey for Sussex (McRae and Burnham 1975). The most useful studies
of local soil concerned themselves with classificatory methods, and their

usefulness in brickmaking (II-B-ii).

The present-day pattern of land-use, set out in Fig. 1, may be described

as a complex interspersal of relatively low-grade agricultural land, and

"land not in agricutural use" which is overwhelmingly woodland (>95% if

the well-wooded parks are included). The scale of this land-use survey
excludes representation of a local peculiarity, dense and broad hedgerows
or "shaws"; these will gain attention in this study. It has been estimated
that one-third of the woodland of the Weald is badly managed (Barrington
1968); this impressed the writer as an underestimate for the study area.
The most recent Woodland Censuses conducted by the Forestry Commission
(Locke 19703 Forestry Commission 1983) noted that, in general, coppicing
had ceased on allfbut a small proportion of British woodland. This state
of neglect has been subsequently endorsed %n the case of Sussex, with the
Uig

exception of the active management of f£hestnut (Garthwaite 1976; A.H.F.Brown

1976 & 19773 Martyr 1977).

This study area, as regards its area, and ab initio, the potentialities
of diverse sources of data, was felt to be well suited for a cross-

disciplinary study such as this.
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FIGURES 1, 2 & 3

Sources of Maps:-

Fig. 1

Fig. 2

Fig. 3

0.S. 1:50,000 Series; Searle 1974; Steer 1058

0.S. Drift Geology Series

see map




aduaping AJejuawnioq _
JIB1S ] weyuinqQuysy a9y |

SUMOD] uewy k3

sisAjeue uagod jo sapg /I\

sabpay pue

puRpoom i uoinejabans
JO sAanung  Sjaaay ayl
0} waoelpe pue uo pue

AJUIPIAG Asejuawiniog
jouepy suwoyuieg § ebnan
Jleisy Aaqqy ajleg ayy =

[ puepoom %GH m_hmm.:u )
asn jesnynoube uvou
Ul Ajuewnd puej syl D

pue|jpoom Aep juasaid pue aduapind

JO $824N0S UlewW }JO Juadixa |eaiydesboan

: ease Apmisg ayy

| "By




AJuapiAe AlRluawniop SAR|T) Iybue 4 l Pues S|j@m abpugun | [ g LINE 0
jjeé O S92INgs — ————————————————]
jJO ludixa DaSHEloueat) Swueg Emt.zm mﬁ-
Sajily
S|@Ad| UO AgiT) ISINYPEAA § PUES UMOPYSY " w patc 0
RaIE JUuawydled S
O SHILLI| WRLIBOU) v rrres Speg Woequng ERtnes

USARH S I3[|EAA
pue | wingysy J0 )

JUINOY ySy
BSIE JUBWIYIILD JO pun) ==

o e (R

| W jSaseau 0f siybiay )
SHWWNS Palld|ag

‘ -

_..1|.||1
n e
.............

5. b
Hr—

" {TTakEad
............

|||||
|||||
-----

|||||
T
Waspn
1111111
s

LT F end et C]

e
=pa

.x\m@. .

G

NN
NN
N
E
|
-

W )/ | —

R\_ .

Aydeisbodol auipno pue
ABojoan Qg paydunsg

. ease Apmig ay) ¢z by



FIGURE 3: MAP OF PARTSHES OF STUDY AREA & ARCHAEOLOGICAL SITES

¢

EXCAVATED ARCHAEOLOGICAL SITES
OF OTHER THAN MEDIEVAL DATE

EXCAVATED ARCHAEOLOGICAL
SITES OF MEDIEVAL DATE

¥

POLLEN ANALYTICAL SITES
(SEE I1)

ARCHAEOLOGICAL SITES NOT
YET EXCAVATED -

BLOOMERY B
FORGE Fo
FURNACE Fu

FURNACE WITH FORGE FF

SOURCES:

ORDNANCE SURVEY (1070): ARCHAEOLOGICAL
SURVEY

EXCAVATED SITES (in order, north to
south): BESWICK (19790 & pers. comm.)
BESWICK (1978, 1079 & pers. comm.)
CROSSLEY (1072)
BEDWIN (1980 a & b)
SEARLE (1974 & 1080b. A summary)
PEACOCK (1977) &
BRODRIBB (1070 & 1082)
BEESLEY (1939)
SALZMAN (100X & 1900) &
DULLEY (1067) & DUNNING (105R)

THEE NUMBER IN BRACKETS AFTER PARISH NAME
IS THE PARISH TOTAL IN 1§74 LIST OF
TRONWORKS (CATTELL 1970)

SCALE 1n Kkm.

22,



W

(- )

A e v

T1TaANNVHDI HSI1TO9NS3

= 0

[ -)
ONITLHYM

(1] 33
[SYNHMOY D
33

(-)
a1313NIN
3

(-)

(1)

AISN3IA3d

g13134S1vI

(1)

i = O
WYHNHNGHSY

XNIINOWLSH3H

- = - B

W

(£) i
NOLI T8 HVM

i=
Ac

04
4




II DATA FROM PHYSICAL EVIDENCE




I1I - A, Qutline of Section

m

This section (II) comprises:-

(1) a review of previous work on analyses of sedimentary stratigraphy
and macrofossils in the study area (II - B - 1), and on analyses

of pollen in south-east England (II - C - i).

(1i) description of the techniques and methods of analysis applied

to sediments and macrofossiis (IT - B - ii),

¥

(1iii) account of the selection of sites for pollen analysis, of
field practice (II - C - ii) and of ahalytical procedures

(II - C - iii).

(iv) a brief review of the pollen analysié“techniqué as relevant to the
study area (II - C - iv), and in particuiar to the general

aims of this étudy (I).

(v) an account of the survey of present-day vegetation and a

note on the local botanical record (II - D).

(vi) an account of the data obtained from physical evidence, which
culminates in resolved pollen diagrams (II - E). These are then

discussed under heads, 'Mire Vegetational History' and 'Regional

Vegetational History!'! (II - F & G).

(vii) the chronology of vegetational change in the study area is then

sSynthesised (II - H).
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1l - B. Analyses of sedimentary stratigraphy and macrofossils

(1) Review of previous work in the study area

In Figs. 1 & 2, the drift geology of .the study .area, based on the
appropriate Geological Memoir and Ordnance Survey maps, 1is presénted.

The Quaternary geology, geomorphology and pedology of the study area

has scarcely developed beyond this rudimenfafy data (see revieﬁ of
Shephard-Thorn, 1975). Tﬁeré have been brief, descriptive accounts of

the physical, chemical. and mineralogical composition of local economically
important deposits, notably brickclays. and ironstone (Butterworth and
Honeyborne, 1951 - 2;. Sweeting 1930, 1944 and 1950; Gallois 1965).
Employing a simplified form of the soil classification .scheme proposed

for use in the Soil Survey of England and Wales (Avery .1973), Wealden

solls have been reclassified (McRae and Burnham 1975).' The authors

noted that there was no recent general account of Sussex soils, and no
detaliled account for the study area.. Their own work was preliminary and
only incorporated 'limited (field) reconnaissance' on Pevensey Levels
(op. cit., 607), and extensive and undetailed work in the rest of the

study area. -

No studies of post-glacial plant macrofossils in the study area off the

Levels other than those of archaeological deposits (Fig. 22) have been

traced.

There has been much work dealing with the stratigraphy of Pevensey
Levels and the adjacent coastline (Topley 1875; C. Reid 1905 & 1913;
Godwin 1943; J.A.‘Steen31964; Akeroyd 1965 & 1972). Much was cursorily
descriptiveniggf EEE:) or interim (II - F), except when concerned with

'submerged fd?estsf. Outcrops on the foreshore, and sections in banks of

Levels watercourses, have been frequently described:-
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At the western extremity of Bexhill parish (TQ710062), there were the
remains of 200 or more trees, mainly oak and birch ('E.J.C.' 1814), with
- oak and yew intact, together with beech, ash, alder, hazel, etc.
(Vidler 1892). Vidler noted these in the Levels too. Reid noted oak and

hazel (Reid 1913, 71). 0Oak, birch, hazel and water plants were observed

in sections within the Levels (Wolley-Dod 1937, xxvii).

One is obliged to remember Godwin's cautionary note on past misidentif-

ication of wood (Godwin 1975a, 8).

In addition most workers described the marked tripartite stratigraphy
of the uppermost deposits of the Levels. However, their strategy of

sampling and process of differentiation was never made explicit. Work
on a single borehole at‘Cooden on the Levels added only measurement of

the depth of hori;ons to previous work. A recent review of work on
Wealden Quaternary deposits (Shephard-Thorn 1975) dated the periods in

which peats and 'other organic horizons' were formed as:-
10000 to 8000 years B.P.;

6000 to 3000 years B.P.:

3000 to 1500 years B.P.
These were elicited from a catalogue of coastal Flandrian deposits in
south-east England (op. cit., 543). None originated in the study area.
Shephard-Thorn concluded that 'we remain in some ignorance of our
(Wealden) Flandrian deposits, with few radiocarbon dates from suitably
levelled and recorded horizons' (op. cit., 542). This work on regional
'biogenic phases' has been updated and amplified by Devoy (1982). 1In a
general review of work on submerged forests around the British coast-
line (Heyworth 1978, 279-88), it was judged that the commonest age of
such forests in the south-east (east of Devon, and south of Lincolnshire)

was 5500 to 4000 b.p. (sic), and most recognisable trees were oak (ibid.,

282).
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These field observations of Levels and littoral deposits, and their
chronological framework, make up all that has been established on recent

local stratigraphic history.
(ii) Techniques, and methods of analysis applied to the study area

All analytical techniques described here were intended to supplement the
pollen analyses. A series of c¢.50 borings was made throughout the eastern
Pevensey Levels on a grid pattern (avoiding open water and levees). This
was augmented by field walking of the entire length of the riparian levees
of the study area. A ubiquitpus tripartite stratigraphy was noted by eye;
this was confirmed by laboratory analyses of physical, chemical,
mineralogical and organic composition, and content of distinctive

macrofossils. These stratigraphic distinctions are depicted in Fig. 7.

The lowest stratum of this tripartite stratigraphy was found to contain
wholly inadequate counts of pollen (and macrofossils). Noting the

subservience of these analyses to the pollen analyses, the study was

confined to:-

particle-size analysis on samples (n = 10);

electron photomicrographic and optical examination of the deposits

to establish the minerals present:

identification of the plants, and mollusca present.

All particles were clay and silt. The mineral, 1illite, was detected in

abundance (M. Frost pers. comm.). Rootlets of Phragmites communis were

found immediately below the zonal boundary (at Sites C and D). The shells

were identified as Scrobicularia plana (M. Laverack pers. comm, ).

The middle and uppermost strata of the tripartite stratigraphy were found
to contain adequate counts of pollen, and so analyses of all types were
intensified. The middle stratum was found to be entirely organic; no
particle-size or mineralogical analyses were called for. c¢.50 pieces

of wood were sampled at regular spaces for microscopic identification.
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Using keys and type-photographs (Leney and Casteel 1975 and refs. therein;
Miles 1978), the samples were found to be 46 of alder and 6 of birch.
Smaller items were isolated by sieving and flotation. There was é super-
abundance of twigs, bark, cones and fruit of alder. 1In this stratum, at
Site D, a skull fragment ascribed to a young male sheep was found (C. -
Grigson pers. comm.). The uppermost stratum was subjected to formal and
intensive particle-size analysis. The results showed great heterogeneity

(including clay, silt, sand; fragmentary and humified organic material

had been floated off) and inconsistency.

The range was from 30% clay/70% silt to 63% clay/37% silt. Sand was
characteristically present as small and dispersed sand lenses. These

were common, especially as marked on Fig. 7. This generalised form

of presenting results was adopted because of the remarkable hetero-
genelity and stratigraphic inconsistency evident in the results, with
inclusions of organics and sand, and the small sample size. The particle-

size classes followed the Soil Survey Field Handbook (J.M. Hodgson 1974).

The account of Wealden soils described above, albeit cursory for the
study area, stressed that the soils to the north, north-east and east
of eastern Pevensey Levels, reclassified as 'stagnogley soils' and
'stagnogley soils and brown earths', were a very complex spatial and
stratigraphic pattern originating from varied lithology and patchy

occurrence of drift. The Levels soils were reclassified as 'alluvial

gley soils' (McRae and Burnham 1975).

A series of 12 samples (interspersed evenly through a single boring of
the uppermost 'zone') and a further 8 from randomly chosen positions (in
the 'zoné', the stratigraphy and the Levels) was passed to E. Cox,
Geochemistry Unit, Geology Department, University of St. Andrews, for a
series of mineralogical analyses. As this set of techniques has not yet,

to the writer's knowledge, been used in studies such as this, and as it

was found crucial to the study (infra), laboratory and interpretive

procedures are set out in full.
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X-Ray Diffraction (XRD), Heavy Mineral Analysis (HMA) and Specific Gravity
determinations were used. XRD is an established mineralogical technique

for the identification and evaluation of clay minerals. All major clay
minerals may be distinguished. The standard procedure for laboratory
treatment was followed (Thorez 1975). Samples were ground and suspended
in water, and the clay particles allowed to settle on a glass slide and
dry at room temperature. Half of each sample was glycolated. Runs were

made on the glycolated and dryﬂsamples. Both diffra;tograms (diffracto-
meter trace diagrams) were read;: eachusample produced a diffractogram
within a range of 5° to 65° as 2 6's determined by the 'd' spacings
between the crystal lattice planes of its con;tituent minerals. Once the
clays present were identified the relat;ve intensities of each were

recorded.

There was a consistent and marked predominance of kaolinite, with mica
present as a mixture of biotite, muscovite and illite. There were minor
amounts of chlorite. These clay minerals, and their relative importance
were remarkably consistent in all samples. No carbonates or salts were
present. The results, which Thorez (op. cit., 1) considered could only
be 'semi-quantified', were partly endorsed by a descriptive account that

the 'clays and the silts in the Tunbridge Wells Sands near Bexhill'
'generally contain disordered kaolinite, 1llite and a chloritic material'

(Highley 1975, 561 - 23 Butterworth and Honeyborne 1952). The trace

diagrams resulting from this and other techniques are held by the writer.

The heavy minerals (non-clay, and settliné out inﬂthe flotation process
preceding XRD) were then analysed. Those identified under a polafising
microscope were tourmaline, rutile, glauconite and anatase. The Refract-
ive Index Determinations carried out on selected grains of each identified
mineral endorsed these findings. The remainder of the other material in

the samples (i.e., that not settled out for HMA; unseparated, and post-

IBE treatment, and so >2 to 7 specific gravity) was an aggregation of
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quartz and feldspar. Identification proceeded from the known and

fixed position of quartz on the spectrum (c. 2.64). Linear correct-

ion was made to all peak positions related to deviation from the quartz

peak. This allowed for operational and instrumental error at the St.

Andrews Geochemistry Unit. In this wéy, a semi-quantitative estimate of

the importance of each non-clay mineral was gained.

Comparing these results with the geological memoir (Gallois 1965 and Figs.

1 and 2) it was possible to interpret the origin of 'the alluvium'. It

was first possible to discount, because of XRD, any contribution from the

prevalent west-to-east longshore drift due to absence of carbonates and

other salts. No deposition from calcareous downland deposits, which abut

onto the westernmost limits of Pevensey Levels, was indicated. From HMA

it was possible to discount contributions of and from Ashdown Sands (rare

within the Ashburn catchment area) and Wadhurst Clay (which also has

trace carbonate presence). The presence of

the rejection of Ashdown Sands and no heavy
in Wadhurst Clay. The alluvial deposits as
consist of Tunbridge Wells Sand. The gross
endorsed this conclusion. It seems that in

(op. cit.; Lake 1975), the origin of Levels

has been immediately local, and never >4 km.

glauconite and anatase allows

minerals have been established
sampled were inferred to
yield from HMA (~0.5 - 0.8%)
accordance with drift geology
alluvial deposits, as sampled,

distant. This, considering

the size, declivity and apparent potential transportational ability of

the Ashburn, suggests substantial local translocation via surface wash

and field-side ditches. No major watercourses on the Levels had any

measurable flow (field measurements throughout 1975 and 1976). Deposition

was inferred to be due to a progressive, sustained translocation of soil

particles by surface flow. This 1s also indicated by the increased

diminution of quartz particles with depth.

Of the c. 30 plant macrofossils sieved out,

common reed or sedge.
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Finally, samples of organic origin coincident with key pollen and

stratigraphic changes, were taken. These were dated by radiocarbon and

reports as received from the laboratory, and as commented on by the

writer upon submission to "Radiocarbon", appear below. The dates are
annotated on the pollen diagrams (II - E), and their significance

discussed (II -~ H).

The findings from this section are summarised in Fig. 7.
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1I - C. Analyses of polleﬁ

(i) Review of analyses of pollen and macrofossils undertaken in

south-east England

A. thorough scrutiny has been made of all published, reputable work on
vegetational history in the south-east, obtained by analysis of pollen
and macrofossils. This was done using the authoritative list of
'recorded sites' in Sussex, Kent and Sﬁrrey (Godwin 1975a) updated as
below. A breakdown of sites, bésed on type of data, association with an
archaeological site, and location on or near a major formation of drift

geology, provides the following data:-

FIGURE 4A: POLLEN ANALYTICAL AND MACROFOSSIL SITES : SUMMARY

The 'recorded Sussex Thorley's Barnes'! and
sites!' of Archaeological g sites Bradshaw's
Godwin (1975a) Collections, (Thorley 1971 site (Barnes
(*¥1) - 1968 - 82 (¥4) & 1981) - 19743 Bradshaw
1978 & 1981a)
Pollen - | _h o ) .
sites 6 (%2) 4 (%3) 4 | 2
Macrofossil o &
sites 32 (*3) 6 (¥5) - -

(8)

¥1 - Sites in Sussex, Kent and Surrey for Zones VIIb and VIII, or from
archaeological excavations.

¥2 - includes one archaeological site.

*3 - all archaeoidgical sites.

%4 - The corresponding period of the surrey Archaeologicél Collections
yielded no relevant studies.

*5 - all archaeological sites. The bracketed figure refers to Fig. 22
which sets out macrofossil analyses at local ironworking sites.
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FIGURE 4B: POLLEN ANALYTICAL SITES : ASSOCIATION WITH PARTICULAR

GEOLOGICAL FORMATIONS:-

CHALKLANDS | - 4
N.B. this breakdown

LOWER GREENSAND SERIES - 3 is based on workers'
emphases in

OF STRICTLY LOCAL SIGNIFICANCE - 9 interpretation

HASTINGS BEDS SERIES - None

Thorley's work (Thorley 1971 & 1981) was a 'preliminary, extensive

regional study' of the vegetational history of south-east England (Thorley
1971, 11 - 15). It was largely_based on pollen analyses at 4 sites

(Fig. 4A). She discussed the significance of the south-east in post-
glacial vegetational history, and the problems in establishing the

history of regional vegetation, particularly forest trees. This was

followed by reviews of 'regional woodland history' (an archaeological
overview), of regional pollen analytical work, and of peat deposits suited

for pollen analysis. The pollen diagrams were then presented and discussed.

The major conclusion, of critical importance to this and similar studies,
was that it was virtually impossible to relate her results to the
Godwinian scheme of pollen zonation. The key, expectable changes were
asynchronous. This conclusion becomes axiomatic from the time when man
had become the major agency of such change (see the review of data on
radiocarbon dating of 'the onset' of the Neolithic; Whittle 1978). Major
discrepancies, of pressing relevance to this study, were the Zone VIIb/
VIII boundary at the Lewes II and Amberley Wild Brooks sites (op. cit.,
173 - 7, 215 - 8). Thorley explained this and other discrepant horizons
as due to differences in 'the local environment'. This could have easily,
she argued, explained the extent to which this regional scheme diverged
from the traditional scheme. Yet this local diversity was not analysed

to any degree, other than by some "geological underpinning" of vegetational

change, and imprecise "association" with nearby archaeological sites.
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FIGURE 5: POLLEN ANALYTICAL SITES IN SOUTH-EAST ENGLAND; LOCATION, AGE

AND SOURCE

10.

11.

12.
13.

14.

15,

16.

NAME OF SITE

ADDINGTON

AMBERLEY WILD
BROOKS

ELSTEAD
FROGHOLT

GASSONS FARM

GIBBINS BROOK

GRAVENEY

HIGH ROCKS
LEWES 1
LEWES 11
MENS

MINSTED
NORTHFLEET

RACKHAM

WEST HEATH

WINGHAM

REFERENCE: SEE BIBLIOGRAPHY

Burchell and Erdtman 1950

Godwin 19433 Thorley 1971;
Waton 1982

Carpenter and Woodcock 1981
Godwin 1962

Barnes 1974

Thorley 1971

.C.Evans and Fenwick 1971

A.C
D.G.Wilson & A.P.Conolly 1978
D.G. Wilson & A.P. Conolly 197:

Dimbleby 1968

Thorley 1971 and 1981

Thorley 1971 and 1981
Bradshaw 1978 and pers. comm.
Dimbleby 1975

Burchell and Piggott 1939
Holden and Bradley 1975
Dimbleby and Bradley 1975

Baigent 1976

Godwin 1962

VIIa, VIIb, VIII:P.A. Zones after Godwin 1975

Archaeological periods, after author

COUNTY PERIOD COVERED
K VIIb
SX both VIIb - VIII
Sy VIiIia - VIIb?
K VIIb - VIII
SX entirely VIII?
K Vilia
K MEDIEVAL
K IRON AGE
SX ViIa - VIIb
Sx VIiIa - VIIb
SX VIII?
Sx EARLY BRONZE AGE
K VIIa or VIIb
SX "LATE NEOLITHIC"
SX "OF SECOND
MILLENIUM B.C."
K VIIb - VIII
K -~Kent
Sx =Sussex
Sy =Surrey
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Thorley did, it is judged, achieve her aim of a “prelimingry,ﬁextensive
regional study". She was obliged in the end to provide some local and
detailed explanation when a conspectus was attempted at the éutset. This,
it seems, is why her conclusions were so cautious (she eschewed zonation.

She stopped short of full interpretation of the data from each site.).

Thorley's study was found to be of great usefulness in several other
respects. She provided:-

- a bloc of data with iong-term analysis and radiocarbon dating which

remains unexcelled in south-east England.

- a detailea study of the nature of key "conventional" vegetational
changes, such as the "primary elﬁ decline" and the onset of "the
Neolithic" (at Lewes I), and sustained deforestation in the Middle
Bronze Age (at Lewes II), and so on, in the south-east.

- a framework from which to develop and evaluate this present study.

Barnes' work (Barnes 1974) was a single pollen analysis at Gasson's Farm

in the far west of Pevensey Levels, about 5 km. from the nearest site

examined in the present study. The pollen bearing deposits were dated
from medieval pottery in the upper strata. There was no dating of the

basal deposits. JShe considered that the base and top of the deposits

were apparently truncated. This, together with the thinness of the pollen-

bearing deposits made the study of limited usefulness. - However, marked .
changes were noted within the spectra, and these had peculiarly local

relevance. The assemblages of macrofossils and archaeological artefacts

were also of interest. Waton's work (Waton 1982) was preoccupiea with
vegetational history on chalklaﬂds. One site, Amberley Brooks .(cf. Fig. 5),
was in thé region of present interest. While a radiocarbon date of medieval
age was obﬁained, all data presented was grouped in crude and undefined

classes of pollen taxa. Little may be made of it in this discussion.

Much pollen data in Sussex has come from archaeological sites; most of this

work has been 'soil pollen analysis' after Dimbleby (Dimbleby 1957 & 1961).
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In such sites, downwash gives a 'depth distribution pattern' to the pollen

record, and only broad conclusions are feasible. At its crudest this is

undertaken - preceding, during and following - occupation. Another variable

is thereby introduced.

These studies form the entire corpus of knowledge on vegetational history
obtained by pollen analysis in the south-east, which were of relevance to
this study. Other studies (Fig. 4B) had a pronounced and perhaps
particular bias to geological formations, or an overwhelmingly local
significance, and have been used warily. The work of Thorley has been
accepted as basic, and used freely. Workers with local palynélogicalﬁork
in progress were approached (pers. comm. with A. Thorley; A. Brookes;

S. Jennings; R. Bradshaw). No pressingly useful data was obtained.

(ii) Selection of sites for pollen analysis. Field practice

The choice of sites for sampling_for pollen analysis in eastern Pevensey

Levels was most carefully undertaken. The primary consideration was the
existence of undisturbed deposits bearing adequate amounts of pollen.
Despite the examination of the local deposits and their rejection as
unsuitable for pollen analysis (Godwin 1975a & Thorley 1971, 112 =-'7),
satisfactory amounts of pollen were found in particular conditions

(infra). Pilot surveys (c. 50 borings) showed that pollen-bearing deposits

were present throughout the study area. Yet, the uppermost strata rarely

yielded adequate counts, and so exploration intensified.

The Levels are today predominantly pasture, as they have been for at least
the last five centuries (discussed: III-D-iii), although there has been
an increase in arable over the last ten years or so (Marshall, Wade &

Clare 1978; pers. comm. with local farmers). Over the last ten years,

r

much of the eastern Levels has seen a concerted programme of flood

prevention and land 'improvement' mounted by the local water authority

(Local newspapers: various issues), raising the general level of the land

and thereby lowering the water table (Robson 1972). This has been done
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by raising the levees and enclosed land, by laying down vast quantities
of topsoil. This topsoil, based on coarsely granular Tunbridge Wells

Sand, is thick (up to 7 or 8 m) and compacted, and was found most difficult
to bore. It is expected that this would, with the use of land-drains,

lead to aeration in the uppermost strata and acceleration in pollen

decomposition.

It was decided, therefore, to search the entire eastern Levels in an

attempt to locate 'unimproved! marshland pasture. It was also a concern

that any prospective site had not been deep-ploughed for water-drains, or
truncated by the late medieval and early modern practice of 'paring and
burning!' where the turf was cut off, burnt and ploughed in (A brief
examination of the treatments used to improve 'peat mosses', and their

consequences 1is in App. 5). This was done by seeking grassland which

was species-rich, 'waterlogged and unimproved, in areas -of the Levels

inaccessible to farm vehicles. The writer's judgement was endorsed by

asking the local farmers.

Suitable fileld sites numbered only c. 12; at least 6 have since been deep-
ploughed. The four sites finally selected are mapped in Figs. 1 and 3.
Using surveying teams, heights of sites above sea level were established
working from the nearest triangulation pillar. For sites A, B, C, gnd D
these were respectively: 6.1 m; 6.2 m; 11.2 m including c. 7 m of levee;

4.2 m.

Boring was undertaken using a Hiller Borer or a Piston Corer. Samples
were taken at 5 cm. spaces. There was little sign of oxidation in the
upper 50 cm., and this was much concentrated in the unsampled 10 cm. There

was no in vivo root penetration beyond this depth. Great care was taken

to ensure no in-chamber smear, or aerial contamination; samples were

removed to the laboratory in air-tight glass tubes.
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(iii) ~ Analytical procedures

Samples for pollen analysis were prepared by standard concentration
procedures (Faegri and Iversen 1964 & 1975) with:- maceration in boiling
10% NAOH and washing in distilled water to remove colloidal humic compounds;
heating with hot 60% HF for up to 90 minutes to remove silicates; boiling
with 10% HCl to remove colloidal silicates and silicofluorides; Erdtman's

acetolysis (9 parts acetic anhydride to 1 part concentrated H S0, ) to

2

remove celluloses; staining in safranin and glycerol and liquid mounting -

on unsealed slides.

Macroremains were sieved out (discussed in II-B-ii).

The sole varliation on the standard procedure was that HF when hot, was

found volatile and unmanageable; immersion in cold HF overnight was found

to be satisfacpory. This paralleled the work of Craig (Craig 1978).

Pollen counting was at x400 magnification. Whole numbers of slides with

regularly spaced traverses ‘across coverslip were counted for each sample,

to avold any errors linked with non-random distribution of pollen on the

slide.

Counts were made to conform with four criteria:- a minimum of 150 grains
of arboreal dry-land pollen; a minimum of 200 grains of all dry-land

pollen; a minimum of 200 grains of local pollen; a minimum of 400 grains

of total pollen.

These criteria were set for each sample at the four pollen analytical sites

(Z 163 samples). Such counts were found adequate to represent broad
changes on a particular site; this judgement was founded on statistical

validation, and on the view of the solitary worker on region-wide pollen

anlayses in the south-east (Thorley 1971 & pers. comm.). The counts

were effectively to a minimum of 600 - 700 when all criteria were satisfied.

The results of the pollen analyses are presented as percentages of all
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