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Editors’ Foreword

This volume contains the papers given at the second of the
two conferences organized by the Scientific Research
Committee of the Council for British Archaeology on The
Effect of Man on the Landscape. The first conference,
concerned with the Highland Zone, was held in March 1974
and its papers were published in 1975 as CBA Research
Report No. 11. The second conference, concerned with
the Lowland Zone, was held in December 1975 at the
University of Reading.
Contributions were sought from people involved in the study
of the physical basis of the landscape in the fields of
geomorphology and soil science and from biological
scientists studying the history of its flora and fauna, the
landscape being seen as a setting for human communities
and as a system responding to their utilization of the re-
sources it offers. Papers presenting archaeological and
historical research applied to the same concept of landscape

development in response to settlement and management of
resources follow those originating in the contributory
sciences.

The paper by Peter Fowler was given at the conference as an
introductory lecture. Dr Groenman-van Waateringe, of the
University of Amsterdam, participated in the conference as
a guest of the CBA and we are particularly pleased to pub-
lish her paper, given at the conference as a special lecture,
which presents aspects of landscape history in the Nether-
lands and ideas about Neolithic land use which will be
valuable in our own research.

We are grateful to the staff of the CBA, in particular Henry
Cleere, Lyn Greenwood, and Peter Marchant, for their
work in administration of the conference, and to Elizabeth
Fowler for valuable assistance in production of this volume.
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Lowland landscapes: culture, time, and Personality

P J Fowler

We have not given enough attention to the ecology of
cultures (T S Eliot Notes towards the Definition of
Culture).
I am being led back far beyond the bounds of personality;
(Hawkes 1951, 1)

Synopsis
Some of Sir Cyril Fox’s propositions in The Personality of
Britain (1932) are discussed in the light of a few current
thoughts about and attitudes towards the cultural history
and uses of the landscape of lowland Britain. It is argued
that a cultural distinction between Highland and Lowland
Zones follows landscape exploitation and environmental
change in the later 2nd millennium BC and that thereafter
the latter rather than the former may be the repository of
cultural unity and continuity. Concepts of exploitation,
control, and management of landscape resources in early
and modern times are briefly reviewed with an attempt to
quantify the British population through time as a basic
factor in cultural impact on the landscape. Lowland Zone
characteristics are discussed in terms of cultural phenomena
and human reactions to the essential qualities of the low-
land landscape are seen as critical factors in its interpre-
tation.

Introduction
Sometimes consciously, sometimes unconsciously, the
concept of two Zones, a Highland and a Lowland, funda-
mentally influences thought about our insular past (cf.
Morris 1973, 5—9). Rivet (1975, 329), for example, con-
sciously frames his introduction to the rural economy of
Roman Britain in a zonal model when he remarks that ‘in
the greater part of this (Highland Zone) area Roman rule
never progressed beyond the military stage, and apart from
works associated with the extraction of minerals . . . the
Roman presence is marked only by forts and camps. Cities
were not founded, nor villas built ....’ An accompanying
footnote on cities points out that, excepting Carlisle, the
most northerly example is Aldborough, which is within
Fox’s Lowland Zone, while Caerwent and Carmarthen, are
exceptions ‘more apparent than real, since the Glamorgan
Plain is not truly highland’. Similarly, in a much admired
popular book, Wood (1973, 28) states ‘the geographical
concept of the zones is valid and useful. Whatever its
strictly archaeological merits, it is too neat and too fami-
liar to discard.’ It therefore afforded something of a
mental jolt to find the basic concept being dismissed as old-
fashioned and unacceptable at the Lancaster Highland Zone
Conference except as a mechanism, a form of shorthand,
for arranging two linked conferences (Dimbleby 1975a,
127). I would like to return, therefore, to the base which,
if nothing else, at least in part provided the title of the two
conferences, namely Sir Cyril Fox’s Personality of Britain
(1932), the Personality of my sub-title. It will be possible
to look at only some of Sir Cyril’s ideas, partly because
this essay cannot be entirely constrained by the
Personality’s character. On the other hand, Fox was
above all concerned with cultural distribution in space and
time and this too is one of my main concerns.

Propositions of Personality
On the hypothesis that the two Zones not only existed but
by existing had affected the course of history as expressed
in cultural terms, Fox originally enunciated 25 proposi-
tions. We cannot examine here all of them in the light of
acquisitions to knowledge in the last 45 years, but a dis-
cussion of some might help us in our dilemmas about,
firstly, whether the Zonal concept is valid and, secondly,
if the Lowland Zone exists, whether its cultural and tem-
poral characteristics can perhaps be defined.
Proposition i reads:

Position, outline, relief and structure are involved
in this study of the island of Britain; the climate
resulting from position and relief, and the soil related
to structure, determine the vegetable life which she
nourishes and the animal life which she harbours.
The whole represents Man’s environment, and
Britain’s personality.

We should note here, and probably disagree with, Fox’s
apparent definition of Britain’s Personality as excluding
the impact of Man: the Personality is Man’s environment
which is itself entirely natural. There is no concept here,
for example, of the soil which determines the flora and
fauna being other than ‘related to structure’, whereas we
would now probably accept that all three – soil, flora, and
fauna – were in part at least the product of anthropogenic
factors. ‘The vegetation of Britain to-day is almost entirely
unnatural’ states the cover of Pennington’s 1974 edition of
The History of British Vegetation; ‘it is doubtful whether
there is any woodland in its natural state now left in Britain,’
agrees Dimbleby (1974, 282–3), continuing ‘it is often
assumed that the drastic deterioration (in the equilibrium
of the soil/vegetation system) must have been brought
about by climatic change, but there is no reason to believe
that there is any other cause than the continuation of some
4000–5000 years of those processes first initiated by pre-
historic man  ....’, a point I shall, with trepidation, try to
qualify. Furthermore, Fox’s definition understandably
contains no concept of Man as part of an ecosystem and,
though such thinking is still controversial today (Arvill 1969,
Dimbleby 1975b; Higgs 1975), we can nevertheless note
that Proposition i is based on a Man versus Nature model
rather than a Man-as-part-of-Nature model.
Proposition ii states:

The position of Britain adjacent to Europe renders
her very liable to invasion therefrom; her indented
outline offers convenient harbourage for invaders,
her deep estuaries and slow-moving rivers invite
penetration.

Regardless of the rectitude or otherwise of the Invasion
Hypothesis which lurks as the unstated premise behind this
Proposition, the fact is we have now managed 1010 years
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2 Fowler: Lowland landscapes

without either a major folk or successful military invasion
from Europe. Therefore, despite the occasional introduc-
tion of imported constitutional monarchs in historic times,
but particularly in view of the now generally accepted re-
duction in the number of prehistoric invasions (Renfrew
1974), could it be argued that in practice the position of
Britain adjacent to Europe is at least not consistently signi-
ficant as a causal factor in major or abrupt culture change?
The Channel indeed acts as a barrier, as comparison with the
history of almost any European country bears out: they
have nearly all been much more invasion-prone than
Britain.
Proposition x is the crucial one here, since it defines the
Highland and Lowland Zones south of the Forth–Clyde
isthmus. Furthermore, it goes on to state:

The Lowland provides the largest area of fertile and
habitable ground, and hence it nourishes wealthier
populations than the Highland.

One of the most important results of the work of our palaeo-
environmental colleagues in recent years is that not only can
we question that statement but we can also show it to
be wrong. Fox’s concept was of a static Highland/Lowland
dichotomy whereas, borrowing from another discipline, we
can appreciate the relationship to have been that expressed
by a steady-state theory, i.e. ‘a state of balance between
dynamic processes’ (Jope 1963, 327 f.n.2). Accepting
‘wealthier’ to refer to material well-being, no one would
deny that the statement is broadly true of Britain today,
even if perhaps not so true of the 18th and earlier 19th
centuries when the development of mass industry initially
occurred in the Highland Zone and along its interface with
the Lowlands. It was, too, broadly true of Britain in medi-
eval, Saxon, and Roman times, though not necessarily in the
5th and 6th centuries AD. And it appears to be true of the
pre-Roman Iron Age, though it is arguable whether archae-
ology accurately reflects ‘wealth’ in populations whose
measurements of at least economic status were apparently
on different bases, the head of cattle or the ear of corn.
There can, however, be little doubt that by our standards
of material wealth, the population of lowland south-eastern
Britain was better off in the last century BC than its con-
tempories further west and north.
The Highland/Lowland dichotomy
It seems then that Proposition x by and large holds good
for the last two and a half thousand years; but since we now
have a fuller understanding of environmental change in the
two and a half thousand years before that, can we continue
to follow Fox’s assumption that what he correctly observed
to be the situation now and in the recent past has in fact
always obtained? The answer surely is that we cannot. If
our palaeoecologists have read their landscapes aright, and
if we follow the syntheses of their work now conveniently
to hand (Walker and West 1970; Pennington 1974; Evans
1975; Evans et al. 1975; Godwin 1975; Limbrey 1975),
two of the main characteristics of the so-called Highland
Zone, pluviality and poor soils, did not exist, as either
zonally dominant factors or as traits contrasting with the
rest of Britain, before the second half of the 2nd millen-
nium BC.

‘wealthier population’ potential of the Lowlands, ‘position.
outline, relief and structure,’ are not basically critical. The
critical factors are the variables, the primary one being
climate and the secondary ones being soils, flora, and
fauna (including Man).
Now the interaction of these variables, singly and in com-
bination with each other, and variously with the ‘natural’
constants of the physical parameters outlined above,
clearly changes through time; and it is time which becomes
the critical factor in testing the validity of the Highland/
Lowland Zone dichotomy. A case can be made for arguing
that we have been misled in the archaeological interpreta-
tion of our cultural data by the blanket application
throughout post-glacial times of the Highland/Lowland
Zone hypothesis. It simply does not apply in the post-
glacial period between, on the one hand, a date in the 7th
or 6th millennia when the warming-up trend passed a
critical point at which the whole of Britain in terms of food
production was controlled by a minimally adequate climatic
regime and, on the other, a date in the later 2nd millen-
nium BC when climatic and soil deterioration passed an-
other point critical for a montane lift-support system.
Very few archaeological distribution maps of material of
Middle Bronze Age or earlier date correlate with Fox’s
Zones. The map of neolithic ‘storage’ pits is an exception
(Field et al.. 1964, fig. 7) but, without making a special
search for maps ‘proving’ this generalization, the following
ready-to-hand examples published in the last decade seem
to support it: henge monuments (Wainwright 1969, fig. 1 ;
Burl 1969, fig. 1 ); later Neolithic and Beaker houses
(Simpson 1971, figs. 16, 22): any of the stone axe distri-
butions (e.g. Evens et al. 1972; Clough and Green 1972,
esp. figs. 2 and 3); battle-axes (Roe 1966. 216, 217).
Perhaps the most striking of all is Fox’s Map C showing in
blue the distribution of all Bronze Age material known at
the time: there is almost more blue than the brown and
green of Britain’s physiography. It is difficult to see any
genera1 constraint operating in such distributions on a
Highland/Lowland basis. As we move into and through the
1st millennium BC, however, many cultural distributions
tend to polarize either side of, roughly, a south-west/
north-east axis, numerous examples occurring in
Cunliffe (1974) and classic examples being Piggott’s (1958,
Map 2) map of grain storage pits, Allen’s maps of coins
(Ordnance Survey 1962, Maps 1—8), and those maps in
Personality which, one suspects, strongly influenced
Fox’s thinking on the subject in the first place (figs. 3, 4,
5, 12, 14, 37).
The occurrence of those critical points in time would
vary across the country dependent on local factors, but
by certain dates in both the overall post-glacia1 climatic
amelioration and, 4000 years later, during the beginnings
of the subsequent deterioration – the changes from
Boreal to Atlantic and then from sub-Boreal to sub-
Atlantic – critical points had been passed which first
made whole areas suitable and then, on the down-curve
of the graph, unsuitable for human habitation and food-
production. It was only during the second of these pro-
cesses that, in economic and probably cultural terms, a
differentiation between Highland and Lowland Zones

distinguishing the Highland Zone adversely from the

The geological structure and relief are constants, at least becomes meaningful. In other words, from the archaeo-
in the post-glacial times to which these remarks are con- logical point of view Fox’s Highland/Lowland Zone model
fined; nor can we alter the basic fact that by and large the should be used, if used at all, not so much as a geological,
higher land with steeper gradients is west and north of what geographical, or pluvial concept but rather as a temporal
morphologically we can call the Lowlands — this, too, is a concept. The Lowland Zone was created, not by
constant. In terms of human occupancy and agricultural Mackinder in 1902 or Fox in 1932 (Peate 1961; Daniel
productivity, however, the two criteria which Fox used for 1963), but by the land-use history of the preceding 3000

years, that is essentially by soil degradation, followed by
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regional cut-off points in a long climatic deterioration.
Perhaps it was coming into existence during the 14th–11th
centuries BC (Burgess 1974, 166–7). From that period
evidence of the manuring of field systems occurs as a
consistent phenomenon. Arguably about this time
montane field systems were being abandoned (Feachem
1973) and roughly about this time large areas of arable
on the chalk were apparently converted to pasture and
sometimes burial grounds (Fleming 1971 ; Fowler 1971;
Bowen 1975a and 1975b). A brief floruit of the isolated
upland farmstead type of settlement could represent a
trend similar to what happened in the 12th and 13th
centuries AD, while genuine communal hilltop settle-
ments began to emerge as a regular feature of the Lowland
settlement pattern. Otherwise for a few centuries, perhaps
while technology caught up with environmental needs,
we are distinctly short of habitation sites, not altogether
surprisingly if many lie in the valleys buried beneath
alluvium and the erosion product of the next two and a
half thousand years, as at Fengate, or enmeshed in the
complexities of our gravel terrace crop-marks (Pryor 1974;
Wheeler 1972; RCHM 1960; Benson and Miles 1974).

the existence of the Zone did not prevent them doing so
militarily (Rivet 1969, fig. 5.3; Cunliffe 1974, figs. 9.2,
9.3), though they were not ultimately successful in cultural
terms (but were they, in the last resort, in the Lowland
Zone?). William I and William of Orange, similarly intent
on military conquest, but perhaps without a Roman moti-
vation for cultural conversion, by and large simply ignored
the Zones in achieving their political objectives, and even
within England alone, the royal writ was not particularly
constrained by Zonal differences as such (Bazley 1921).
On the other hand, and I suspect it was this more than
other cultural distributions which influenced Fox, the
spatial patterning of pre-Roman Iron Age cultural material
does seem to fit into a Highland/Lowland zoning, as indeed
it should if the cultural effect of climatic deterioration is
as critical as argued above. This generalization appears to
be as true now as when Miss Chitty first compiled Fox’s
maps (Figs. 4, 5, 12, 37), even though much more material
is available and much of it is ordered in a different way,
without prejudice to its derivation from intrusive cultural
waves (Piggott 1958, maps 1, 2, Rivet 1969, fig. 5.2;
Cunliffe 1974, figs. 3–2, 3–4, 5.l–3, 14.5). Since similar
climatic factors also apply in the post-Roman period, it is
not surprising to find the overall distribution of Anglo-
Saxon settlement/cemetery data (Myres 1969, map 1) also
apparently conforming to ‘Fox’s Law’, though in the 5th
and 6th centuries AD the economic and political consider-
ations were different from 500 and more years previously.
Other factors, like Christianity, for example, were also

Zones and ‘Invaders’
Much of the above arising from Proposition x is simply a
personal elaboration from a Lowland angle of points made
and substantiated by J A Taylor (1975) and commented
on in his summary by Professor Dimbleby (1975a) at the
CBA's Highland Zone conference. I would like now briefly
to mention one or two other Propositions, even though
most really require extended treatment for a fair re-assess-
ment. Number xi is the famous one about new cultures of
continental origin tending to be imposed on the Lowland
Zone and absorbed in the Highland Zone.  The sense in
which this is a useful generalization is now so dissipated
that I imagine Fox himself would have very much qualified
it long ago.  In any case, if it does contain the elements of
a helpful model, it does so if my argument is right only from
within the later sub-Boreal onwards.  The incidence and
effect of continental culture on Britain within roughly the
2000 years either side of 1 BC/AD – for that is effectively
the period we are talking about – does indeed appear
primarily to impact upon the peoples and landscapes of the
lowland south-east.  It is debatable, however, whether the
relatively negative impact on the west and north of the
island was determined by physical factors alone, or by
physical and environmental factors together, or, with Peate
(1961), by ‘human behaviour and historical events'.  As
we look at the archaeological and chronologically increasing
amount of documentary evidence for the intrusions of
‘Belgae’ (Birchall 1965; Cunliffe 1974; Harding 1974),
Romans (Frere 1967; Manning 1976), Anglo-Saxons
(Myres 1969; Wilson, D M 1976), Scandinavians and
Normans (Loyn 1962), we can surely detect that in
various degrees, other factors – political, military, social
and economic, – were consciously in the minds of the new-
comers.  It can be argued, of course, that these mental
factors were themselves unconsciously the product of the
basic landscape dichotomy which Fox postulates and which,
on different grounds, I accept for this period, but the facts
are that the distribution and impact of these intrusive
cultures were different each time, archaeologically and
historically.  In other words, there would appear to be
constraints other than geographical ones in the course of
intrusive cultures, in their development as Lowland cul-
tures, and in their differences as compared with the char-
acteristics of contemporary culture further west and north.

operative, producing different spatial patterning in cultural
material. e.g. as represented by the distribution of import-
ed Mediterranean pottery (Thomas 1971, figs. 60, 61 ;
Alcock 1971, map 6; Rahtz 1976), and all affected both
the ambition of the settlers and the way in which they
accommodated to and modified the existing landscape.
We must remember, too, that we know from other sources
that the distribution of one particular artefact, or indeed
of all archaeological material (Ordnance Survey 1966), in
this period is but representative of one facet of the
evidence in a fairly complex situation. With such a qualific-
ation, however, we can observe that, overall, much of the
cultural patterning apparently reflects the influence of the
postulated Highland/Lowland dichotomy. The Scandinavian
settlement, on the other hand, broke all the rules, eventually
settling on a north-west/south-east axis (Loyn 1962,
53 ; Ekwall 1960, xxiv–xxcii). Perhaps apparent failure to
have much significant long-term cultural impact actually
supports Fox’s thesis, for did it not go against nature?

Unity and continuity

An example or two may illustrate the argument. Even if
the Romans did not want to plunge into the Highland Zone,

Fox next went on to propound, in Proposition xii, another
fairly basic generalization: ‘There is greater unity of culture
in the Lowland Zone, but greater continuity of culture in the
Highland Zone.’ Granted that this might be tenable if we
added ‘after c. 1000 BC’, can we in fact see a homogeneity
of culture in south-eastern Britain over the last 3000 years or
so? If we make a distinction between general cultural levels
over the Lowlands at any one time and co-existing regional
variants of cultural components. in Early Iron Age or medie-
val pottery styles for example (Cunliffe 1974. fig. 3.5 : Jope
1963. 328), the proposition can still be a valid way of looking
at our material. Regional styles apart, there is a certain
comparable quality about the cultural achievement as
archaeologically expressed in south-eastern Britain over
3000 years and as increasingly witnessed there by documen-
tary and architectural evidence from early medieval times
onwards. It is a legacy we live with still today and, in as
much as Lowland culture is not only harmonious and broad-
ly synchronous in its changes but also distinct from Highland
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cultures (e.g. Rivet 1969, fig. 5.4), it forms one half of a
dichotomy which no amount of central Government funds
seems able to erase (e.g. Barr 1970, 43). Indeed we are now
experiencing the fostering of the dichotomy in earnest,
partly for political and economic reasons but also for
another, racial distinction, which Fox did not overtly build
into his model. It is, however, there by implication if his
‘waves of continental invaders’ really were not carrying their
cultures beyond the western and northern frontiers of the
Lowland Zone, and, conversely, if arrivals on Britain’s
western shores were not getting through the mountains into
the Lowland Zone (e.g. Thomas 1971, fig. 42). By defini-
tion, Proposition xii implies the racial stock of the Lowland
Zone should therefore be different from that of the Highland
Zone.
The suggestion of a unity of culture in the Lowland Zone
from c. 1000 BC onwards requires two caveats, In the first
place, and obviously, such a unity must not be taken to
mean that everyone, or even most people, shared common
cultural standards or material well-being contemporan-
eously over the Lowland Zone: society throughout the time
in question has been arranged hierarchically, periodically
with slaves, peasants, the dole queues and the homeless
at the base and with equites, curiales, landowners and
captains of industry at the apex; but in that the way in
which a society organizes itself is itself very much an
artefact, a cultural expression, then the particular hierarchi-
cal arrangements common to the Lowland Zone at any one
time support the cultural unity theme (cf. generally Jope
1963).
In the second place, recognition of a cultural unity as a
characteristic of the Lowland Zone need not imply accep-
tance of the other half of Fox’s dictum: that, in contrast
to the Highland Zone, unity was achieved at the expense of
continuity. Indeed, the argument can be turned on its
head by suggesting that the very unity we can tenuously
perceive owed more perhaps to cultural continuity than to
the physiographic characteristics of the Lowland Zone and
its position facing the north-west European coast. That a
continuity existed specifically in the landscape in the place-
ment of and relationships between territorial units through
time, as in the East Wansdyke area probably and nearby
theoretically (below pp. 115—123; Bonney 1972, fig. 19;
Ellison and Harris 1972, 24—15, 24—22); in the practice of
husbandry, in the exploitation of the floral and mineral
resources of the land; in the management of the land; and,
certainly over the last thousand years and probably longer,
in the ownership of the land — in all this the accumulating
case for continuity, sometimes circumstantial, sometimes
solidly based, is undeniable (e.g. Fowler 1975; Wade-
Martins 1975). In identifying continuity of culture as a
Highland Zone characteristic, Fox seems to have made a
slight confusion between, on the one hand, slower cultural
lapse-rates and consequential (and anachronistic) cultural
survival there and, on the other, a genuine cultural contin-
uity embedded in a series of viable social and economic
structures developing through time in the Lowland Zone.
While persuaded, for example, by Glanville Jones’s (1972)
arguments for tenurial continuity in the north Welsh area
of the Highland Zone (and indeed in the Yorkshire
Pennines), I could argue for present purposes that there
is less, not more, real continuity in the remote but relict
landscapes of the Highlands than in the intensively arable,
commuter-countryside of the Sussex and Hampshire Downs
(cf. Fairbrother 1972; Cunliffe 1973a).
Landscape management
One of Fox’s other basic ideas, embedded in the text of
Personality as well as in the later Propositions, was that

there were two major stages in the evolution of the post-
glacial landscape: ‘the progress (of Man) from subjection
to, to control of, environment, which is that from barbarism
to civilization’. It is no criticism of Sir Cyril to hope that
we could perhaps qualify those two stages now. In the
first place, we know that the concept of man being
‘subject to’ his environment requires modification if not
recasting: recent work in south-west Asia on the origins of
domestication and in Britain on the Mesolithic, for
example, has produced not just more data but also a pro-
found change in modes of thought about such matters (e.g.
respectively summarized with excellent bibliography in
Bender 1975, and Mellars 1974; cf. also Pennington 1974;
Evans 1975; Sims below, pp 57—62). Secondly, man’s
control of his environment is an idea worth looking at
again, both conceptually and in its practical application as
a cultural development in its insular Lowland context
as illustrated, for example, by the pattern of linear ditches
and other phenomena near Sidbury, Wilts (Bowen 1975a,
fig. 6).
What do we mean by ‘environmental control’? This is not
an idle question, since we seemed to have lost whatever it
is until the consequences of Middle Eastern power-politics
impacted upon our economy in 1973 to give practical
point to the conservation ethic. In general historical
terms, the answer has been that when Man changed from
depending largely on hunting, fishing, and gathering to
farming for his food supply, henceforth by imposing his
will on Nature he was increasingly exercising control over
it. Two qualifications of that view immediately came to
mind: crop-taking of flora or fauna does not of itself
necessarily denote control any more than a smash and grab
raid denotes mastery of the Stock Exchange, nor does
the deliberate breeding of new stock of plants and animals
as future food supplies, since both could be catch-crops,
once-only or infrequent expedients of no long-term concep-
tual or practical significance. Control in the sense of long-
term management of environmental resources only shows up,
as a culturally significant development, when there is
evidence of capital investment, of time, effort, thought,
and technology. Archaeologically, we see such in the land-
scape of Lowland Britain when we see a regular recurring
pattern of settlement traits such as field systems, built burial
places, and permanent or repeatedly-used habitation sites, as
Bowen (1972, 1975a, 1975b), Fleming (l971), and the
writer (1971) have tried to demonstrate elsewhere. Such
evidence implies not only capital investment on some sort
of communal rather than individual basis but also the strik-
ing of some sort of workable balance between ‘Master Man’
and ‘Mother Nature’. The distinction I would like to draw,
in discarding the word ‘control’, is between Man the environ-
mental exploiter and Man the environmental manager. Under
the obvious influence of the mid-l970s, one could push this
further and say that the distinction is conceptually between
exploitation and conservation, between Man as a self-
interested palaeoeconomist and Man as a self-interested
but wiser palaeoecologist (cf. Higgs 1975; Dimbleby 1975b)
or, in practical terms, between Man, hunter or farmer, living
off the land, and Man gaining his livelihood by husbandry..
Some will not accept these criteria but I would like to pursue
them for a moment. We are all conscious of and probably
impressed by the way our palaeobotanical colleagues have
produced over the last decade or so the evidence that Meso-
lithic communities were by no means environmentally pas-
sive, that they were affecting their surroundings and, in
some cases, starting an ecological sequence, the results of
which we still see today (e.g. Mellars 1975); but I do not see
by my criteria that the implications of this evidence yet
include control — exploitation, yes, manipulation, yes, but
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not control in any managerial sense of that word. Indeed, I 700 years later, Richard of Raddun was responsible to the
wonder whether Man really moved out of the exploitation bailiff of the Prior of St Swithuns, Winchester, for two ox-
phase of his environmental relationships during the Neolithic. teams when Fyfield Down (Wilts), precisely one such
The critical stage in the development of that relationship ‘serviceable upland area’, was once more brought under
was when he consciously started to put back into the crop- cultivation (Kempson 1962). In our own time, 700 years
ping cycle something to compensate for what he was taking later still, it was mainly the fertile skill of the agro-chemist
out. In a low population situation (below, pp. 5-7) there which enabled arable farming successfully to return once
were no pressures on him other than convenience and tradi- again to the Downs. And now, in 1975, after 25 years of
tion to conserve the resources of soil, flora, and fauna. He barley-fattened, tender, fatless beef, the graph of cereal
could leave nature to regenerate – and this is the point – or yield flattens out and questions are asked about the wisdom
not as the case may have been. The after-effects of his of putting more cereal protein into meat production than
passing were not his concern. the meat itself provides for us. It was medieval sheep which
My hypothesis is that, for a complex of reasons, this idyllic had patiently nibbled and dunged the arid downs back to a
but essentially unsophisticated palaeoeconomy began to rich and valued flora by 1950, a resource which has not
come under pressure round about 2000 BC. Whether survived the impact of our generation.
Beaker newcomers were cause or effect is difficult to judge,
but there seems to be a general coincidence with a Beaker Population
horizon, both culturally and actually in the soil, where In considering cultural impact on the landscape, the matter
Beaker sherds are not uncommon in disturbed, often pro- of numbers is basic. It was the implication of numbers that
bably cultivated, land surfaces (e.g. Fowler and Evans Atkinson (1972b) sought to explore in a preliminary exer-
1967). Zoning of the landscape, a most significant develop- cise stimulated by his brave attempt to establish from the
ment, appears archaeologically in the earlier part of the 2nd ‘hard’ archaeological evidence of burials in barrows minimal
millennium, if not earlier, with reserved areas for permanent but quantified orders of population magnitude in the 4th-
funereal/ritual use, for permanent arable, and, negatively, 2nd millennia BC (1968; 1972a). Anyone who tries count-
for permanent grazing (Bowen 1975b). The field evidence ing heads puts his own on the chopping block, as reactions
indicates landscape control and environmental management to Atkinson’s and Russell’s works have demonstrated; but
and also implies husbandry. Even if such developments the matter is so basic that, unless we have some population
were undertaken without forethought (which is unlikely) a parameters for later prehistoric and early historic times, we
probable trend towards lower crop-yields would have sug- have no realistic cultural framework within which to shape
gested that some sort of artificial mechanism was necessary our models or our questions. In simple terms, we may in-
to make good in a field system, fixed in the landscape, what deed be asking the wrong questions and therefore, except
regular cropping apparently took out of it and what casual for the wrong reasons, coming up with the wrong answers;
cropping may previously have obscured. Man therefore had in more sophisticated jargon, culture change should be
to play wet-nurse to his fields and, being the sentient and quantifiable in terms of a culture-contact index and we
observant animal that he is, doubtless quickly conceptua- should be responding to Atkinson’s challenge (1972b, 62)
lized the role of husbandman and invented manure. In of producing ‘a qualitative change in the way in which the
palaeo-environmental terms, muck is the basis of conserva- distributional data ought to be interpreted in cultural terms’
tion on the principle that what comes out must be replaced; Very much in my mind, of course, is the recent ‘quantitative
and as the 2nd millennium farmer dunged his marked-out explosion’ of our field data, exploding in the lens of the
field, so society began to develop that ecological harmony airborne camera, under the blade of the bulldozer and the
which, in the Lowlands, lasted essentially until it was upset shares of the plough and, by no means least, beneath the
in the 19th century AD by a reversion in new technological feet of the organized fieldwalkers combing our Lowland soils
circumstances to the old exploitive economic strategies of (Hollowell 1971; Wilson, D R 1975; Fowler, E (ed.) 1972;
4000 or more years ago. Fowler, P J (ed.) 1972, 1975; Fowler, P J 1976, Taylor,
It was no fault of the 2nd millennium husbandman that the C C 1975b). So far this phenomenon has either been ignor-
‘marked cyclical deterioration’ (Taylor, J A 1975, fig. 3) ed demographically or at best discussed only in general
of his time persuaded him to abandon his montane arable terms of ‘there must have been a lot more people than we
(Feachem 1973), thus increasing pressure on the Lowlands thought’. Let us try and quantify and, as important, give
as more and more people in the 1st millennium tried, and shape to quantity through time in graphic form (fig. 1).
tried successfully, to live off a relatively confined segment of The graph has ‘fixed’ points, minimally from Atkinson (1969,
the island. Nor was it the fault of his successors that the 1972a) for the 3rd and 2nd millennia BC and numerically
need to produce an adequate and larger food supply may for the 2nd millennium AD. All we have to do is fill in the
have militated against the precepts of good husbandry. gap between, basically from 1000 BC to AD 1000. Given
Manuring became standard practice but the population con- our ‘fixed’ points, the number of options open to the graph
tinued to grow as the temperature fell, as the growing season in that gap are constrained. Whether or not one accepts
shortened, and as the average rainfall became comparable Atkinson’s figures does not really matter unless absolute
with that in what was by now climatically as well as physio- precision is required, in the sense that the basic curve of the
graphically the Highland Zone (Taylor, J A 1975, fig. 4 population graph is not radically altered if one accepts them,
and 5; Evans 1975, 147—50). Partly as a result of these long- doubles them or doubles them again. Plotted against time
term trends and partly as a result of what seems in some over 5000 years, the quantity, let alone the variables in it,
ways to have been a partial return to an exploitive rural hardly show on a graph on this scale, whether one is thinking
economy in the interests of military, bureaucratic, and then of a population of anywhere between 10,000 and 100,000
urban developments in the early centuries AD, it is at least in Britain at about 2500 BC. Even these figures are grossly
arguable that, by the mid-1st millennium AD, the ‘service- in excess of Atkinson’s minima: the latter is probably ex-
able upland country’ of Fox’s Lowland Zone also lay in cessive. Nevertheless, it seems likely, and we can say no
part exhausted and perhaps briefly a food-production desert more, that a population in the tens of thousands rather than
like the long-abandoned podzols of the mountains and the merely in the thousands should be postulated, first to feel
moors (Dimbleby 1962; Taylor, C C, 1975a, 65–66; the need and second to provide the effort for the substantial
Cunliffe 1973b; but cf. Evans 1975, 153; Limbrey 1975, works of civil engineering in the centuries around 2000 BC.
167—92; Manning 1975 a & b). In considering later prehistoric numbers, too, we must have



Fig.1 A possible population curve for Britain, 3000 BC - AD 1801. The edges of the ‘band of’possibillty’ indicate
maximum and minimum curves in terms of the hypothesis argued in the text

our eyes on Roman Britain for, whatever the population in
the early centuries AD, all evidence suggests that it was
higher then than ever before. In later prehistory, we have
to provide the statistical base from which the Romano-
British population can derive.
The size of that Romano-British population has attracted
considerable attention, the most systematic being Frere’s
(1967, 261,309—,311) which produced a figure of ‘almost
2 million’ for the end of the 2nd century AD. In the 10
years since the book was published, a large but unquanti-
fied number (several thousand?) of rural settlements has
been discovered, much more has been learnt about Roman
towns, and Roman suburban archaeology has been recog-
nized as of major significance (Wacher 1975; Rodwell and
Rowley 1975). It is indeed very easy to think and to say
that therefore the population must have been much greater
than 2 million, but let us try and put such thoughts into
numerical perspective. Let us say, for example, that
10,000 new sites have now to be taken into account, and
let us assume that all were being occupied simultaneously
and that the average number of inhabitants was 10.
This gives us only 100,000 more people; but if the average
number of inhabitants was 100, the population has to be
increased by a million, i.e. by 50%. (Such leaps are, incid-
entally, quite possible: the population increased by 40%
between 1801 and 1821, and has of course doubled this

century with numbers of an altogether different order of
magnitude.) My guess would be that, bearing in mind
other factors like shifting settlements, the population was
probably between 2 and 3 million, possibly 3—4 million,
and very unlikely to have become more than 4 million. An
important point is that, whatever it was, it was fairly cer-
tainly higher than the c. 1 ½ million of Domesday Book, the
plateau which has bedevilled thinking about earlier popu-
lation numbers. And since the population was clearly not
decreasing in 1086, we have to postulate what was perhaps
the first major downturn in the British population curve
in order to join a point somewhere between 2 and 4 million
in, say, AD 300 and 1 ½ million in 1086. Absolutely as
well as relatively, the population decrease in the 5th and
6th centuries, despite rather than because of the Adventus
Saxonum, could well have been the biggest there has ever
been in British demographic history (cf. Morris 1973). It
is hardly likely to have been proportionately less than that
in the 14th century AD.
In the light of this hypothesis, the situation in the 1st
milennium BC is fairly clear: granted a low absolute popu-
lation in the 2nd millennium BC and one of 2-4 million
in Roman times, there has to be a relatively steep rise in
the graphs between 1000 BC and the 1 st century AD. The
shape of the curve can be disputed because we have no
figures, but the probability must be that the population of
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the Britain visited by Caesar, and certainly of that visited
by Claudius, has already topped one million. Indeed,
Burgess (1974, 166) has recently suggested that Domesday
figures ‘may already have been approached by the end of
the Bronze Age’; the case is certainly arguable but difficult
to sustain on present evidence. Rather should we perhaps
see a more rapid population increase in the last centuries
BC than there had ever been before, producing absolute
numbers of the Domesday order by the Roman Conquest
and certainly of a different order from anything the Low-
land landscape had had to cope with earlier. The land-
scape implications of this, in terms of settlement patterns
and types, of territorial arrangements, of food production,
and of culture contact in Atkinson’s sense (1972b, 61),
have not yet received the attention they deserve but they
were surely considerable. Indeed, much of the archaeology
of our pre-Roman Iron Age may well be explicable in
terms of this completely new phenomenon in Lowland
history, a magnitude of and rapidity of change in popula-
tion numbers not previously experienced (cf. Hogg 1971).
In this context, it may not be entirely idle to compare in
terms of social stress and land-use history the 1st century
BC and the 17th century AD.

Some characteristics of the Lowland Zone
To try to characterize the Lowlands briefly in cultural
terms over the last three millennia, angling the criteria to
contrast with the Highland Zone, is clearly a risky and
subjective task, but it is attempted, including some obvious
points, to provoke discussion about the Zonal differences.
Any categorization is to some extent arbitrary and over-
lapping so I simply group the suggested characteristics
under five sub-headings: landscape, settlement, economic,
communications and, finally, sociological.

brought home to me recently in assessing the data from a
major hedgerow species counting exercise in which one of
the few firm results was that, apparently regardless of slope,
aspect, geology, or indeed documentary evidence, hedges
along the roads, lanes, and tracks of the area consistently
produced a significantly higher species count than other
hedges (Fowler 1974; Masters 1975; cf. Hewlett 1973).
Settlement characteristics of the Lowland Zone would fill
a book of their own and only three will be mentioned here.
Until the 19th century drastically altered the picture, the
town and particularly the city was predominantly a Low-
land settlement type. Many exceptions in Scotland, Wales,
and the south-west immediately spring to mind (e.g.
Beresford 1967), but nevertheless the distribution of major
urban centres is weighted very much to the Lowland Zone
from early in the Roman period until two centuries and
less ago. Fox himself, linking the phenomenon to trade,
saw the late prehistoric shift of proto-urban emphasis to
the lower Thames area as of great significance. In some
ways, the development of an urban-based culture is the
single most characteristic trait of the Lowland Zone over
the last two millennia. On the rural side, another risky
characteristic to which again there are many exceptions is
that. on the whole, settlement form in the Lowland country-
side tends towards the nucleated unit around which a hier-
archy of subsidiary settlements cluster. Of course, with
C C Taylor (below pp. 126–134), we continue to be surprise
by the endless variety, the countless individual idiosyn-
crasies, in Lowland settlement morphology, but nevertheless
we can recognize immediately that this is not the Lowland
Zone which is being described when we read ‘the land of
few villages but many hamlets, even more so of isolated
farmsteads, of pasture and livestock, of small fields . . . and
of wild upland commons. Isolation, poverty, the single
family, wind and rain, animals . . . . The hamlet is not simply
a small village, it is something radically different in its or-
ganization and its life.’ Though there writing of the Highland
Zone in Domesday Book, Hoskins (1963, 19) is drawing a
distinction still operative today. However the settlement
characteristics of the Lowland Zone might positively be
defined, that distinction was present in Roman Britain and,
though less sharply perhaps, in the 1st millennium BC too.
My third settlement characteristic concerns buildings.
Compared to the Highland Zone, the vernacular architec-
ture of the Lowland landscape is not only a marked and
very distinctive cultural trait but also superficially might
seem to exhibit a greater richness and variety. This, of
course, is not the same as saying that the vernacular archi-
tecture of the Highland Zone is dull: in its context it is as
interesting, as representative of its culture, as the native
building traditions elsewhere (cf. Barley 1967, and Smith
1967). Fox himself helped to demonstrate this (Fox and
Raglan 195 l–4) and later work has developed the field of
study much further (e.g. Smith 1975). The point to make
is not the comparative one but the simple assertion, on its
own merits, of the richness and range of the rural building
tradition in Lowland England. It is surely an important
point to stress for an area of which it is easy to think there
is little or no vernacular tradition, no folk culture, particu-
larly in view of the state-promoted cultivation of a national
consciousness about such matters at St Fagans, Stranmillis,
and, further afield, Oslo.

Claimants as Lowland landscape briefly in cultural
deep-rooted cultural continuity we have already discussed
(above p.3), perhaps assisted by the relative lack of
physical divisions in the Lowland Zone.  Unlike the High-
land Zone it is not, for example, divided by the sea.  There
is too a tendency towards the centralization of land owner-
ship expressed not just by the State holdings but also by
the major estates of ecclesiastical foundations and secular
lords whose landscape impact in medieval and post-
medieval times has been a signal factor in the shape and
appearance of our present landscape.  We have only to
think, for example, of the Cisterian clearances centred
on abbeys like Bordesley, of the extensive drainage works
along the east coast and in the Somerset Levels from abbeys
like Glastonbury, of the built deer-parks, and, of course,
of the conscious landscapes created in 18th century parks
and imitated down the social scale in hundreds of lesser,
later examples (Hoskins 1955).  Sometimes linked to such
phenomena is that essential characteristic of the Lowland
landscape, the existence of a tightly knit network of es-
tates, so interlocking that there were and are virtually no
unowned spaces in between the units.  Parts of the tenurial
landscape jigsaw, certainly, have existed for at least half our
three millenia and some would carry them, or similar
arrangements, back to Roman and later prehistoric times
(Finberg 1972; Bonney 1972; Fowler 1975).  Within this
framework, another characteristic is the extraordinary
diversity of field shape, size, and function, almost every-
where delineated in the Lowland Zone by fence, ditch, We can also identify two economic characteristics of the
bank, or hedge (Cunliffe 1973a; Taylor, C C 1975a). The Lowland landscape, each long-lived until the relatively
flora of the hedges in particular we can now also appreciate recent past. On the whole, Lowland Britain has not until
as, in a sense, a cultural rather than a natural phenomenon recently readily lent itself to industrial development, again
as the complexities of ‘Hooper’s hedgerow hypothesis’ are with a few exceptions like pottery, brick, and iron manu-
tested and refined in the field (conveniently summarized facture. And even today, industry in the Lowland land-
in Taylor, C C 1975a, 96–9). The point was sharply scape is confined to relatively small areas created by the
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presence of local exploitable resources, planted by Govern-
ment policy or growing up at nodes in the modern communi-
cation system. It is a repeatedly surprising and agreeable
fact that one can still drive from Taunton to Norwich with-
out passing through (or avoiding) a major industrial area.
Secondly, although arable farming and specifically cereal
production have been basic throughout three millennia, the
essence of the Lowland agrarian economy has always been
mixed farming (Thirsk 1967, chaps. 1 and 3). Of course,
emphases have changed through time and are regionally
different today still, but until the fertilizer cult of the last
two decades, manure-producing animals, whatever their
other uses, were fundamental to the arable farming which
tends to dominate the archaeological record.
Communication characteristics in part stem from the
topography but that does not invalidate the relative ease
of travel, and provision for and the consequences of it, as
cultural traits of the Lowlands. Archaeologically this is
expressed by the various communications systems, their
furniture and their tendency to generate ‘corridors of
settlement’ as a feature of the settlement pattern
(Atkinson 1975, 23). We should probably include river
transport, especially for inland communication, as very
much a Lowland as distinct from a Highland feature. We
should probably also include the results of the ready access
to and egress from the Continent as a marked characteristic,
not so much in terms of invasion but of trade and culture
contact generally. The importance of this has recently been
stressed by Burgess (1974, 165): ‘The physical similarity
between southern England and north-west France was
reflected in remarkable cross-Channel contacts that were
one of the most enduring and interesting features of the
Bronze Age.’ This is very close to Fox’s Propositions vii,
viii, and xiii, and indeed ii and xi if ‘trade’ is substituted
for ‘invasion’. It is a well known theme highlighted by a
sequence of evidence, archaeological and, later, documen-
tary, throughout the last three millennia from, for example,
the ‘Deverel-Rimbury’ urns in France and Holland (Burgess
1974, 216–7), through late pre-Roman amphorae
(Peacock 1971), the Classical writers on Britain and the
wool exports from 8th century England (Loyn 1962,
55–6), to all the imported French pottery in medieval
Southampton (Platt and Coleman-Smith 1975) and the
contemporary tourist traffic pressing through the cross-
Channel ports.

Sociology and the Landscape
It is fairly predictable that the fashionable word ‘sociology’
would be mentioned sooner or later. Can in fact a sociologi-
cal dimension be introduced into our attempts to charac-
terize the cultural landscape of the Lowland Zone? Piggott
(1963, 2–3) pointed the way when he identified the deve-
lopment of British prehistoric studies in the first third of
the 20th century to be ‘very much a South English pheno-
menon (which was) in large part a function of social
geography’, and the development of field archaeology in
the 1930s to be related to ‘contemporary tastes in liter-
ature, and the approach to the man-made world’, particu-
larly as expressed by English artists and writers about the
southern English countryside. In other words, what we
‘know’ and how we have acquired that knowledge reflect
sociological factors existing independently of academic
motives and methods for studying the past. As we appre-
ciate as Piggott develops his argument, the Lowland Zone
provides a good case-study for seeing the interaction of
past culture and cultured present. It would be odd if the
same process were not at work now, and it was presumably
in this context that Gathercole (1975), while these words
were in the writing, remarked that British archaeology’s

‘problems are philosophical and sociological rather than
archaeological and organisational’. He identified one of
those immediate problems as attempting ‘to understand
the sociological texture of the nation’.
In conclusion I shall mention two current developments,
both germane to Gathercole’s percipient argument arising
from contemporary society’s expections of its rural
landscape and particularly relevant to the Lowland Zone.
Choice of these two means conscious omission of others,
some of which like the seductive cult of ‘the mysterious
past’ and the cynical promotion and rapacious practice of
treasure-hunting are both ‘philosophical and sociological’
in origin and an earnest threat at grass-roots level to archae-
ology, its landscape evidence, and its cultural achievement.
At least my two following examples are motivated by the
best interests of the landscape even though some of their
assumptions may be misconceived and quite possibly some
of their objectives might be counter-productive.
By and large Man has been able to harmonize with his
Lowland landscape: life is less of a struggle there, livelihood
more certain, and this tends to show in his disposition on
the ground and its relationship to his surroundings. Nega-
tively, the sense of confrontation with Nature now charac-
teristic of the Highlands in so many ways is absent from
south-eastern Britain. This balance or harmony, which our
generation, not Nature, has threatened to upset, is reflected
in the expression of the human reactions to these undram-
atic but pleasant surroundings, in the attempts to convey
to others some impressions made by the Lowland landscape
on the people who live and work in it. I am, of course,
thinking of the various highly distinctive English achieve-
ments in literature, the visual arts, and music stimulated by
this sense of familiarity which the English landscape in-
spires. Chesterton, Constable, and Butterfield could only
be English artists expressing that native sense of belonging.
One of our contemporary cultural expressions, the conser-
vation movement, essentially stems from the same source.
As students of the landscape we are concerned with the
effect of Man on the Lowland landscape and our concern is,
quite properly, an academic one. One of the main results
of academic research, as the rest of this volume shows, is to
demonstrate that Man’s effect on his surroundings has been
not only to make an increasingly greater impact but also to
have made that increasing impact within a growing aware-
ness of the nature of his relationship with his environment.
From early in the 2nd millennium BC at latest, it is possible
to detect the operation of Man the landscape manager.
There is nothing new then in the principle of landscape
planning, but it is of the utmost importance to us as land-
scape students to be aware of ways in which thinking about
our subject material is developing within the quite conscious
framework of planned landscapes today. To say as much is
not to go on the defensive because whether landscape
changes just happen or are planned almost inevitably there
will be elements or occasions injurious to our academic
interests; rather do I make the assertion because as land-
scape students we quite often possess both general know-
ledge and critical local information basic to landscape
planning decisions made within well-intentioned but all too
often ill-informed management contexts.
‘The first obvious features left by man in Britain . . . are
really only of passing interest to the geographer, and consist
of burial mounds or barrows, tumuli, hut circles and
religious stone circles. Most of these occupy hill-sites in
southern Britain’ states the first page of one of the modern
and more advanced examples of the type of book from
which many of our landscape managers derive their educa-
tion (Everson and Fitzgerald 1975). ‘The progress of
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British agriculture in prehistoric times is largely a matter
of conjecture’ states the 1969 edition of Walmsley’s Rural
Estate Management, the Bible of many of those with whom
we should be dealing. ‘Do you mean to tell me that there
are archaeological sites on the river gravels?’ said a Thames-
side District Planning Officer in 1975. ‘We were obviously
aware that it was an ancient monument,’ said an Assistant
County Planning Officer. ‘The only thing I can think of is
that we thought it could be developed and still preserve
the monument.’ (The Guardian, 28 November 1975)
if, however, we are not getting our message over - if
indeed we are not making enough effort to close the
communication gap between already -acquired knowledge
and those who need it but do not even know it exists —
are we for our part sufficiently acquainting ourselves not
only with what knowledge is required but how and where
it needs to be applied? In some respects, particularly in
County Councils, the answer is ‘yes’, for the situation has
changed quite markedly in the last five years (Rowley and
Breakell 1975); but let me take as examples of what remains
to be tackled two studies published recently, both as it
happens by the Countryside Commission. The first, New
Agricultural Landscapes (Westmacott and Worthington
1974) is already influential and is potentially one of the most
significant documents produced in our generation for the
past as well as the future of our Lowland landscapes. The
book is extremely useful, not least in revealing the mental
attitudes of the professional landscape managers who have
replaced the empirical managers of prehistoric and medieval
times. I can do little more here than draw attention to this
publication but perhaps that is sufficient, since the premise
which underlies much of the study and informs its conclu-
sions speaks for itself: ‘While it is true that the farmed land-
scape in some parts of the countryside owes its origins to
patterns of land-use which evolved gradually over many
centuries, throughout most of Lowland England the changes
of the eighteenth century were so ruthless that they gave
the landscape a consistent quality often thought of as the
Traditional English landscape.’ (Since this paper was read,
a meeting between representatives of the Countryside
Commission and the CBA, following a lengthy submission
from the latter, agreed that the whole dimension of the
‘historic environment/cultural landscape’ had been inade-
quately examined and assessed in New Agricultural Land-
scapes. Much closer co-operation between the two bodies
was accepted as highly desirable, and the first practical
steps have now been taken.)
We keep saying that education is the long-term solution,
but how many of us know about, let alone are involved in,
the development of what could become one of the major
instruments of landscape education over the rest of the
century? Even if not actively involved, have we given any
thought to the adaptation of academic knowledge to meet
the particular requirements of what is now officially called
Countryside Interpretation (Aldridge and Penny father
1975)? This curious hybrid may well take us into a strange
world characterized by mid-Atlantic jargon and the tech-
nicalities of media presentation at Visitor or Interpretive
Centres, but its development in this country will not only
make new demands of our several specialist fields but will
also demand that, in our own if for no other interests, we
deliver our goods in an acceptable form for this particular
type of public education. Countryside Interpretation is
defined as ‘the art of explaining:

a. the past in relation to social conditions
b. the character of a natural area through the inter-

relationships of rocks, soils, plants, and animals,
including man, or

c. man and the environment in more general terms

with, in each case, the
servation message’.

ultimate aim of pointing a con-

As the people who have taken it on ourselves to find out
what happened in our landscape, when, how, and, if
possible, why, we have to try to ensure that the art of
explaining is directed towards explaining the demonstrable
and not the phoney, a point not just of integrity in inter-
pretive terms but a real obstacle in a field peculiarly be-
fuddled by romanticism and fairy tales, quaintness and
quackery - all the very antithesis of education, let alone
understanding and scholarship. Whether in fact Country-
side Interpretation is going to be able to express and
satisfy for the later 20th century that ‘sense of familiarity
which the English landscape inspires’ is a moot point, but
these two publications certainly make plain the role that
the landscape manager should now play alongside the
town and country planner. As always, the difficulties will
be a matter of striking a balance , not so much now be-
tween Man and Nature alone but between individual needs,
communal needs, and Nature’s needs. I personally hope
we never reach the stage of having so well educated a
population living in so well managed a landscape that the
sincerity of unmanipulated response is stifled. Here lies
one of the hidden dangers in the managerial approaches to
the landscape exemplified by the Countryside Commis-
sion’s responses to the sociological pressures of today and
tomorrow. Could the sort of clinical landscape proposed
by New Agricultural Landscapes, efficient no doubt but
cultureless, produce from some future untutored pen the
sort of intuitive and acutely-observed response exemplified
by the self-taught Cobbett (1830) as he rode the Downs
of Hampshire on 24 November 1822: ‘Let them look at
the size of the churches, and let them observe those
numerous small enclosures on every side of every village,
which had, to a certainty, each its house in former times.
But let them go to East Meon, and account for that
church. Where did the hands come from to make it?
Look, however, at the downs, the many square miles of
downs near this village, all bearing the marks of the
plough, and yet all out of tillage for many many years;
yet, not one single inch of them but what is vastly superior
in quality to any of those great ‘improvements’ on the
miserable heaths of Hounslow, Bagshot and Windsor
Forest .’
If planning, management and interpretation so ‘improve’
our landscape that they inhibit that sort of human re-
sponse, that sense of personal discovery on seeing new
facets of a well known friend; if they induce in any way
in the countryside what planning and management have
produced in towns (that is a sense of hostility rather than
belonging), then they will have failed. By all means let us
scientifically study the landscape, let us have a well used
landscape, managed efficiently and interpreted knowledge-
ably, but always mindful of the question ‘To what end?’

The landscape is not just a factory floor for food-produc-
tion any more than it should all be fossilized; land may be
owned by individuals and corporate bodies but the land-
scape belongs to its culture. As a resource it must be man-
aged to feed the senses and the intellect as well as belly and
muscle. That is going to demand a cultured and a sensitive
brand of management rather than a rigid application of
statutory blue-prints or the well meant promotion of
superficial appreciation, for in both are the seeds of alien-
ation. And the essence of man’s impact on the Lowland
landscape is the creation of a sense of familiarity - as with
a great work of art, well known but profound, always the
same yet constantly new, a solace and an inspiration.
Romantic and intuitive sentiments, of course, and going



10 Fowler: Lowland landscapes

far beyond the bounds of Personality, but of a tradition
and one which the scientific data and analyses in Fox’s
masterpiece do not wholly hide. He was intuitively con-
ceptualizing ‘the ecology of cultures’, and the successive
editions of his book eloquently testify to that hopefully
infinite capacity of the familiar to surprise the scholar and
the poet, even in the Little Giddings of our landscape:

We shall not cease from exploration
And the end of all our exploring
Will be to arrive where we started
And know the place for the first time.

(T S Eliot Four Quartets, 11 239—42)
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The contribution of loess to soils in lowland Britain

J A Catt

Synopsis

Loess, mainly of Late Devensian age, is an extremely wide-
spread soil-forming material in lowland Britain. Deposits
> lm thick occur as continuous sheets only in relatively
small areas, mainly adjacent to the Thames estuary, but
thinner spreads, often mixed with subjacent deposits by
cryoturbation, are much more widespread. These have
important ameliorating effects on the agricultural suitability
of many lowland soils.

In northern England the loess occurs almost exclusively on
limestone substrata, probably because it was stabilized
partly by secondary carbonate cementation during phases
of extensive Late Devensian and Flandrian soil erosion,
which elsewhere resulted in much of the loess being
redeposited as colluvium and alluvium.

Introduction
In his summary of the effects of man on the landscape in
the Highland Zone, Professor Dimbleby remarked that no-
one had discussed the rejuvenating effects glaciation has on
the landscape (Dimbleby 1975). This rejuvenation can
occur in many ways, but one of the most important from
man’s point of view is the effect glaciation has on increasing
potential soil fertility. This happens directly by the
exposure and distribution of fresh, unweathered, and often
finely ground rock material, and in some parts of lowland
as well as highland Britain the soils developed on glacial
deposits are among the most valuable agriculturally. The
pre-glacial soils that these largely replaced would have been
poor by comparison, as they would have suffered long
periods of weathering and leaching in the relatively warm
climates of Tertiary and early Quaternary times, and were
developed mainly in early- or pre-Quaternary sediments,
which are themselves composed largely of strongly pre-
weathered materials.
In periglacial regions minor rejuvenating changes occur,
which can be attributed indirectly to glaciation. These
include effects resulting from the magnified erosion and
mass-movement characteristic of periglacial zones, and also
those resulting from deposition of new material derived
either locally from within the periglacial zone or by wind
from the glacial areas. The main periglacial aeolian deposit
is loess, which was originally described by Lye11 in Germany
(1834) and America (1847), where it is very thick especially
in the valleys of large rivers such as the Rhine and

Mississippi. Subsequently it has been recognized in many
parts of the world, and thin local deposits have been known
for some time in England, for example at Warren House
Gill, County Durham (Trechmann 1920), near Portsmouth
(Palmer and Cooke 1923) and at Pegwell Bay, Kent (Pitcher
et al. 1954). However, it is only through soil mapping and
profile studies over the last twenty-five years, mainly by
the Soil Survey of England and Wales, that the very wide-
spread occurrence of thin deposits of weathered loess in
south and east England and parts of Wales has been
recognized.
Wind is an important sediment-transporting agent wherever
there is little or no vegetation to stabilize the soil and pre-
vent its constituent particles from being lifted by air
currents, for example in desert and mountainous regions, on
sea and lake shores, floodplains and glacial outwash plains,
and since the advent of modern farming methods, on bare
cultivated fields. In strong winds, sand and larger particles
saltate up to 100m or so, and are rarely transported a total
of more than a few kilometres, even over long periods. In
contrast, silt (2—60pm) and clay (< 2µm) particles are
carried higher into the atmosphere by only moderate
winds; the silt is largely redeposited where the winds weaken,
usually within a few hundred kilometres of the source area,
but the clay is distributed, often via the upper atmosphere,
all round the earth. Wind is thus efficient at sorting silt
from both coarser and finer particles, and aeolian deposits
are typically either well sorted sands, mainly locally derived,
or silty sediments from further afield. In periglacial regions,
where the sediment comes mainly from glacier surfaces and
outwash plains, these two types are coversand and loess.
Similar deposits can occur in other areas, especially hot arid
regions, and the silty, far-travelled aeolian deposits have
therefore been divided into ‘hot loess’ and ‘cold loess’.
However, many of the deposits previously regarded as ‘hot
loess’ because of their near-equatorial location, are more
likely to have originated as periglacial sediments derived
from local glaciers during Pleistocene cold periods (Smalley
and Vita-Finzi 1968). A few clay-rich aeolian sediments
occur on lagoon and lake margins in Texas, Senegal, Algeria,
and Australia (Bowler 1973), but they are composed of
sand-sized pellets of clay derived from the lake or lagoon
floors, which dry out periodically.

Characteristics and definition of loess
Typical unweathered loess is pale yellow or buff in colour
and composed mainly of silt in the particle size range
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Fig. 1 Distribution of loess >0.3m thick in England and Wales

6–60 µm, with usually less than 15% clay and less than
10% sand. The carbonate content is usually 5–15%, most
of which is disseminated through the deposit, but some may
occur as irregular concretions (‘loess dolls’), as narrow sub-
vertical tubes resembling root channels, or as coatings on the
sides of vertical fissures. ‘Typical fossils are land snails
(mainly Pupilla and Helix), but freshwater shells sometimes
occur due to secondary deposition in streams or lakes, and
bones of typical steppe animals (mammoth, woolly
rhinoceros, reindeer, voles, etc.) arc also found. Stones
other than the carbonate concretions are rare, and mainly
form lines of wind-facetted pebbles. The structure of loess
is determined mainly by a small number of vertical cracks,
between which the deposit is surprisingly firm when dry,
so that it tends to maintain vertical faces in natural and
artificially cut sections, and usually does not slump.
However. the porosity is large (45–55%) and the dry den-
sity small ( 1.2–1.6), because the silt particles are loosely
packed. The firm consistency despite the loose packing is
not attributable to carbonate cementation, as rapid collapse
can be induced by thorough wetting, and it is more likely
that in the dry state the constituent particles are propped

apart by clay bridges. The collapse and large reduction in
volume caused by waterlogging make the adequate drainage
of loess as a foundation material extremely important
(Turnbull 1948; Krinitzsky and Turnbull 1967).

Weathering and other soil-forming processes change many
of the characteristic properties of loess, by removing its
carbonate wholly or in part, by changing its colour through
decalcification, gleying, the Incorporation of humus, or the
alteration of iron-containing minerals to brown and red iron
oxides, and by redistributing its clay content. Its properties
may also be changed by local reworking in streams or by
downslope movement. and by admixture with other de-
posits through cryoturbation or soil faunal disturbance,
especially where the loess is thin. Russell (1944) and others
prefer to define loess in terms of the characteristic proper-
ties of the unweathered material. However. other workers,
particularly in Germany and France, have allowed a much
broader definition, and have extensively subdivided loess
according to its various modes of weathering, reworking and
admixing with other deposits, and its various geomorpholo-
gical situations.
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Unweathered deposits, fitting the stricter definition of loess
laid down by Russell (1944) and others, occur only in small
areas of south-east England and at Warren House Gill
(Trechmann 1920), but it is convenient to include within
the term the weathered and often reworked or mixed silly
superficial deposits that soil scientists have found to be
widespread in England and Wales. These have the character-
istic particle size distribution of loess, sometimes modified
by the addition of clay, sand or gravel, and relatively uni-
form silt mineralogy, indicating a common source and
windblown origin for the silt at least throughout most of
England.

Distribution of loess-containing soils in England and Wales
Figure 1 shows the areas of England and Wales where loess
is at present known to be an abundant constituent of the
soil profile. This implies neither uniform thickness of
loess, nor even a continuous cover, but that the soils over at
least half the area shaded contain either a distinct loess
layer 0.3m or more thick, or an equivalent amount mixed
with other deposits. The map is based mainly on the in-
formation provided by soil mapping at various scales by
the Soil Survey of England and Wales and by other workers.
However, detailed soil maps so far cover only approximately
20% of England and Wales, and extrapolation between sur-
veyed areas was based on maps of the Institute of Geologi-
cal Sciences, using knowledge of the way soil types change
in relation to changes in bedrock and the thicker super-
ficial deposits mapped by the Institute. It should therefore
be emphasized that the distribution shown is only provision-
al and further detailed soil mapping will necessitate future
revision. Also there are many areas not shaded in which
some loess is nevertheless known to occur, either in isolated
hollows and pockets or as a minor constituent of the
surface soil.
Soils developed in loess more than 0.9m thick are mapped
as Hamble, Hook, and Park Gate series, depending on the
extent of gleying in the profile: the Hamble series is well
drained, Hook soils occasionally have a water-table within
0.9m of the surface or are subject to slight drainage im-
pedance, and Park Gate soils have a water-table frequently
within 0.4m of the surface, giving ochreous and pale brown
or grey mottling. These soils were originally described by
Kay (1939) in south Hampshire, where they occur in de-
posits mapped largely as ‘brickearth’ by the Institute of
Geological Sciences; they have subsequently been recognized
in parts of Sussex (Hodgson 1967), Berkshire (Jarvis 1968),
and Kent (Green and Fordham 1973; Fordham and Green
1973). Hook series also occurs on parts of the Chilterns
(Avery et al. 1969) and the East Devon Plateau (Harrod
1971), and in association with Park Gate series in the
Roding valley, Essex (Sturdy 1971). All these soils are
naturally non-calcareous and slightly acid to at least 0.9m
depth, and some, but not all, become calcareous at greater
depth. Calcareous substrata texturally similar to the higher
soil horizons seem to occur mainly in north Kent and south-
east Essex (Gruhn et al. 1974), though small areas, usually
of thin calcareous substrata, are known further west in the
Thames valley, on the West Sussex coastal plain, and in
parts of East Anglia.
In the shallower loess soils, profile characteristics are deter-
mined partly by the nature of the deposits beneath, and
many more series are recognised. Loess is almost ubiquitous
on the Chalk of southern England, covering all parts of the
landscape except the steepest slopes and the narrow alluvial
tracts of some valley floors. On plateau surfaces it overlies
(‘clay-with-flints and related deposits in soils mapped as
Batcombe, Winchester, Rewell, and Carstens series

(Robinson 1948: Avery 1964; Hodgson 1967, R A Jarvis
1968; Green and Fordham 1973; M G Jarvis 1973; Cope,
1976) and it is often a major constituent of chalky and
flinty head deposits shown as Charity, Coombe, Tring,
Grove, and Gubblecote series, which occur in valley heads,
on lower valley sides, and on lower scarp slopes. The thin
loessial soils of rolling Chalk landscape where there IS no
Clay-with-flints substratum have been mapped mainly as
Andover series, though some have been grouped with the
Icknield series.
West of the Chalk outcrop in Dorset, the Plateau Drift or
Clay-with-flints-and-cherts of Ussher (1906) extends on to
the Upper Greensand of the east Devon plateau, and is
mantled by loess in which Batcombe, Dunkeswell, and
Blackdown series as well as Hook soils have been mapped
(Harrod 1971). Harrod et al. (1973) also identified loess
on the Budleigh Salterton Pebble Beds outcrop in east
Devon, on the Haldon Gravels of the Haldon Hills, on the
Dartmoor Granite, and on the Devonian Limestone
plateau near Torquay. Podzols developed in thin loess over
the Haldon Gravels, were grouped with the Southampton
series, and deeper silty soils occupying the floors of narrow,
steep-sided dry valleys in the Devonian Limestone were
mapped as Ipplepen series (Clayden 1971 ). Silty materials 
incorporated In some of the coastal head deposits of south
Devon have also been attributed to loess (Mottershead
1971 ), and Coombe et al. (1956) identified it in soils over
the Cornish serpentine.
Soils in thin loess over Tertiary strata have been mapped in
south-east England as Marshborough series over Thanet
Beds, Woodnesborough series over Woolwich Beds (Fordham
and Green 1973), and as a silty phase of the Wickham series
over London and other Tertiary clay formations (R A
Jarvis 1968: Fordham and Green 1976). In the
Hampshire Tertiary basin, the brickearth deposits originally
mapped by the Institute of Geological Sciences have been
extended in parts of the New Forest by Fisher (1971).
The distribution of loess in the Weald is largely unknown.
and most of the area is consequently left blank in fig. 1.
Furneaux (1932) and Bagenal and Furneaux (1949) describ-
ed brickearth soils over the Hastings Beds (mainly Ladham
and Goudhurst series), but did not map their distribution.
Small areas of thin silty drifts overlie Weald Clay near
Ashford (Kent) in soils mapped as Hildenborough series,
and also occur on various divisions of the Lower Greensand
in the Barming, Ditton, and Malling series (Bane and Jones
1934; Green and Fordham 1973); however, the wider
occurrence of these soils has still to be investigated, though
reconnaissance has shown that large areas, particularly of
the Weald Clay outcrop, have, little or no loess cover.
A thin loess cover occurs widely on the Carboniferous
Limestone, giving soils mapped as Nordrach, Priddy,
Bodden, Lulsgate, Lonsdale, and ,Malham series in the
Mendips (Findlay 1965). the Vale of Glamorgan (Crampton
1972), the Peak District (Bridges 1966; Johnson 1971) and
Westmorland (Furness and King 1972). Pigott (1962) and
Bullock (1971) have also described loess-derived soils on
the Carboniferous Limestone in Derbyshire and Yorkshire.
In parts of south Wales and Somerset the loess also extends
on to Lias limestones, giving soils mapped as Nordrach and
Ston Easton series, and is locally incorporated in stony head
deposits over Carboniferous or Lias shales, which give
poorly drained soils of the Thrupe series. A thin loess
layer overlies coastal head deposits near Aberystwyth
(Watson and Watson 1967), but does not seem to extend
far inland. In north Derbyshire loess is a major constituent
of soils (mainly Peak Forest series) on basic igneous rocks
(Johnson 1971), and further cast, small patches of thin
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silty drift over the Bunter Sandstone in the Ollerton area
(Nottinghamshire) were mapped as a loamy phase of the
Newport series by Robson and (George (1971).
West of the Devensian glacial limit, the Yorkshire Wolds
are mantled by thin loess deposits (Catt et al. 1974), which
give soils mapped as Wold series on gently sloping plateau
surfaces (Matthews 1975). Loess is also common on the
Lincolnshire Wolds, but exceeds 0.3m in thickness only in
a few small areas, such as near Binbrook. It is up to 1m
thick over the Corallian oolitic limestone on parts of the
Hambleton Hills north-cast of Thirsk, giving soils resemb-
ling the Malham and Priddy series over Carboniferous
Limestone.
In East Anglia, the generalizcd distribution of loess and
other aeolian deposits was described by Perrin et al. (1974),
who recognized a loess province in south Essex and Hert-
fordshire, a coversand region in Suffolk and south Norfolk
(including the Breckland), and mixed sand loess deposits
in other areas. They extended the coversand province
northwards to include west Lincolnshire and parts of the
Vale of York, and suggested that the only areas in which
loess was deposited with no aeolian sand component are in
and south of the Thames valley and on the Yorkshire and
Lincolnshire Wolds. However, Catt et al. (1971) attributed
the sand component in many of the loess-containing soils
of north-cast Norfolk to incorporation of material from
sandy glacial deposits beneath. Corbett and Tatler (1974)
described the detailed distribution of these soils (Hall,
Wickmere, Gresham, Sheringham, Aylsham, Sustead, and
Hanworth series) in the area south of Sheringham. In
north-east Hertfordshire and parts of north Essex and
south Suffolk, loess occurs mainly in the river valleys, and
Was mapped as Hatfield series by King (1969) and
Thomasson (1969); much thinner accumulations, generally
< 0.3m thick, overlie Chalky Boulder Clay on the inter-
Fluves.
Some of the loess deposits mentioned above are shown as
‘brickearth’. ‘head brickearth’. ‘river brickearth’. or ‘loam’
on the 1: 63, 360 maps of the Institute of Geological
Sciences, but many are too thin, or have been ignored for
other reasons. However, not all the deposits described by
these names are loess or even contain loess, so that the
geological maps give little idea of the true distribution of
loess in England and Wales. Nevertheless, the distinction
between ‘head brickearth’ and ‘river brickearth’ in parts of
southern England is useful, as it illustrates the complex
geological history of loess-containing deposits, in particular
the extensive reworking of the original aeolian silt by wide-
spread solifluction, colluviation, and stream erosion. Only
a small proportion of the loess in England and Wales
remains in situ: most of it has been secondarily redeposited.
and much has bccn carried by streams and rivers into the
sea. In southern England it occurs on all types of sub-
strata, though many of the clay formations have a more
discontinuous cover than other rock types. However, in
northern England, the loess is restricted almost exclusively
to limestone surfaces, particularly the Carboniferous
Limestone, the Corallian oolitic limestones, and the
Chalk.

Age of British loess deposits

world, loess accumulated on two or probably more
occasions during the Pleistocene.
Loess deposits on the continent of Europe are generally
thicker than in Britain, and extend as a belt from northern
France through Belgium, north Germany, Poland, Austria,
Czechoslovakia, and Rumania into Russia. Their sub-
division and dating has been based on radiocarbon analysis
of the younger peaty layers and buried soils, pollen analy-
sis, the recognition of fossil periglacial features (e.g. frost
wedges), palaeontological studies of vertebrates and
molluscs, archaeological work, and the assumption that
among the older buried soils the chernozem-like profiles
are interstadial and those with rubification (the develop-
ment of red colours, usually 5YR or redder, by formation
of hematite and similar iron oxides) are interglacial. Most
of the European loess is Weichsel (= Würm) in age, though
in many areas a Saale (=Riss) or older loess occurs below,
and is separated from the Weichsel loess by a rubified layer
interpreted as the B horizon of the Eemian (Riss/Würm)
interglacial soil: an example is the Rocourt soil in Belgium
(Paepe 1967, 1968). Other rubificd soils thought to be
older than Eemian also occur (e.g. Profondeville soil in
Belgium), and are interstratified with loess layers which
thicken eastwards. The oldest loess in eastern Europe is
dated on palaeopedological and vertebrate evidence to the
Mindel (= Elster) period (Schultz and Frye 1968), but yet
older loesses may occur in Asia. The Weichsel loess in
Belgium is divided into three main parts, an early glacial
loess older than the Poperinghe (46,000 bp) and Warneton
intcrstadial buried soils, the Pleniglacial A loess between the
Poperinghe and Kesselt (28,200 bp) soils, and the Pleniglacialal
B loess between the Kesselt and Stabroek (12,300 bp) soils
(Paepe and Vanhoorne 1967). A similar three-fold division
has been recognizcd in central northern France (Lautridou
1968). However, in north-west Belgium and extreme
north-east France. the continental areas nearest to the main
English loess deposits, the older Würm loesses are absent.
leaving only the Pleniglacial B loess, which locally overlies
the Kesselt soil, early Würm fluvial deposits, or sandy loess
of Kiss age. This suggests that the loess in much of south-
east England is also Pleniglacial B (i.e. Late Devensian) in
age.
In many parts of southern and eastern England, the loess is
involved in periglacial structures, such as involutions and
frost wedges, and is an important constituent of head
deposits (e.g. the coombe rock of Chalk arcas). The field
relationships usually indicate only that the loess had been
deposited before the periglacial soil disturbance or mass-
movement occurred, but lenses and streaks of unweathered
and often uncontaminated loess within some of the
head deposits suggest that much of it was laid down just
before or during the periglacial activity. In Kent the coombe
deposits and soliflucted loess underlie pellety chalk muds of
the Older Dryas period (Kerncy 1963. 1965), and are
thcrefore at least as old as Pleniglacial B of the continental
mainland, but thcrc arc no datable deposits beneath to
provide a terminus ante quem for loess deposition. Evans
(1968) came to similar conclusions regarding the age of
coombe deposits and loess in Wiltshire.
In East Yorkshire, the loess soils on the Wolds are derived
from, and pass laterally into , a silty, flinty, chalky head
deposit lying between the Sewerby (Ipswichian, Eamian)

There is little direct evidence for the age of loess deposits raised beach and the Late Devensian till (Catt et al. 1974).
in England and Wales, but comparison with the stratigraphy
of continental loess deposits and some indirect internal

The loess in this area was therefore deposited before the late
Devensian ice advance, which occurred soon after 18,500

evidence both suggest that most of it was deposited during
the early part of the Late Devensian. However, in at least

bp (penny et al. (1969). However, the similarity in silt
mineralogy between the loess in Yorkshire, Lincolnshire,

three areas loess or loess-containing deposits of much
greater age occur, showing that, as in other parts of the

and Norfolk and the Devensian till, which was deposited as
far south as the Norfolk coast, indicates that the glacial
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deposits themselves were the source of the windblown silt
(Catt et al. 1971, 1974). Before the glacier reached its
furthest limit it probably advanced slowly southwards over
the bed of the North Sea, which would then have been dry
because of the glacio-eustatic fall of sea level, and for a long
period laid down proglacial outwash deposits, which yielded
abundant silt by deflation to the periglacial winds. This
relationship to the Late Devensian glaciation suggests that
the loess was deposited in the few thousand years before
18,500 bp.
The mineralogical compodtion of the loess in many parts of
England other than Yorkshire, Lincolnshire, and Norfolk
is also similar to that of the Devensian glacial detritus, which
suggests that most of it was derived from glacial outwash in
the North Sea area. There are gradual changes in minera-
logical composition across the country, mainly a westward
increase in the proportion of sheet silicate minerals (micas
and chlorite) and a concomitant decrease in other minerals;
for example, as a component of the heavy (specific gravity >
2.9) coarse silt (20—60 pm) fraction, chlorite is approxi-
mately ten times as abundant in Devon and Cornwall as in
NorfoIk and Kent (Fig. 2). The particle size distribution of
the silt also changes gradually in the same direction, the
modal size in eastern England near the North Sea basin
source area being 40-45 pm, whereas in south-west England
it is approximately 25 um (Fig. 3). These changes suggest
that east or north-east winds blew the loess westwards
across southern England, winnowing out the coarser partic-
les first and carrying the finer silt and flaky minerals
further west. Late Devensian glacial material of different
provenance from that in eastern England should have con-
tributed to loess in western parts of Britain, especially in
areas, such as Wales, close to the Devensian glacial limit.
However, the mineralogy of the Welsh loess and glacial
deposits has yet to be studied in detail.
A Late Devensian age for much of the loess in England and

Wales also agrees with the archaeological evidence. For
example, Palmer and Cooke (1923) showed that in the
Portsmouth district the brickearth and the coombe deposits
that underlie and are partly interdigitated with it are young-
er than Aurignacian, and at several cave sites in south-west
England, south Wales, and the Midlands, loess-containing
deposits are associated with or immediately overlie Upper
Palaeolithic industries (Tratman et al 1971; Campbell 1977).
The ‘interglacial’ loess on the Durham coast
(Trechman 1920) could also be Late Devensian, as the
Warren House Till below and the Blackhall Till above it
have been correlated with the Wolstonian and Late Deven-
sian glacial phases respectively (Francis 1970). However,
Francis suggested that it is late Wolstonian, because
crystalline boulders in its upper layers seem to have been
weathered in a warm (interglacial?) period before
deposition of the Blackhall Till. Regrettably, this deposit
is no longer exposed, and its exact age must remain a
matter of conjecture.

Isolated deposits of undoubted pre-Devensian loess occur
at several sites in south-east England. At Northfleet in
north-west Kent a sequence of deposits, originally de-
scribed by Burchell (1933, 1935, 1954) and currently being
re-investigated by Kerney and Sieveking, includes two
‘brickearths’, the older of which contains Mousterian im-
plements, and in a preserved section near Baker’s Hole
underlies a fluviatile mud with an Ipswichian mollusc
fauna. Loess was also found beneath Ipswichian Interglacial
deposits in the temporary section at Bobbitshole, Ipswich
(West 1958), and a similar fine calcareous silt occurs at
Barham in the Gipping Valley (Suffolk) between two series
of sands and gravels beneath Chalky Boulder Clay (Rose and
Allen 1977). Finally, silty deposits called ‘true brickearth’
by Barrow ( 1919) apparently fill ancient dolines penetrat-
ing the Plateau Drift of the Chilterns; these are associated
with ‘Acheulian’ industries at Caddington (Smith 1894)
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and Gaddesden Row (Smith 1916). The exact age of all
these older deposits is uncertain, though work in progress
may clarify this; however, all are at least as old as
Wolstonian, and are therefore tentatively correlated with
the older (Saale or Riss) loesses of Belgium and northern
France.

Agricultural significance of loess soils
Soils in thick loess are recognized in many countries as
among the most fertile. Their silty textures and large
porosity ensure an adequate water supply to crops, even
in times of drought when coarser-textured soils become too
dry. At the same time they are often well aerated, do not
suffer from poor drainage as easily as clay soils, and are
easily worked. In addition, loess often contains fresh rock
material, which has been physically weathered by frost
shattering and glacial comminution but not previously
chemically weathered to any extent, so that it commonly
has large amounts of easily weatherable minerals. These
ensure that, despite their fairly small clay content, the
soils provide moderate or large supplies of potassium from
micas, magnesium from ferromagnesian minerals and
carbonates, and also most of the important plant micro-
nutrients. However, loess soils suffer from the weakness
and relative impermanence of their structural units; these
are the aggregates of soil material bound together semi-
permanently by natural and/or agricultural processes,
which are separated from one another by voids, fissures,
and other planes of weakness in the soil. Structural break-
down in loess soils can result from compaction by the
wheels of farm machinery, treading by animals, or the
impact force of heavy rain, or from destruction of the
clay bridges between silt particles by flooding, which allows
the material to collapse under its own weight. The effects
of breakdown include increased susceptibility of the soil
to water and wind erosion and inhibited germination and
growth of seedlings through the formation of a hard, non-
fissured, impermeable and often laminated surface capping,
which can cause surface waterlogging in otherwise well-
drained soils.
In England, the Hamble, Hook, and Park Gate series arc
among the most valuable soils for arable farming and
horticulture, though adequate drainage of the Hook and
Park Gate series is important. The fruit-growing areas of
Kent, south Hampshire, and the West Sussex coastal plain
were founded mainly on them, although cherries, rasp-
berries, and some dessert apples do well only on the
Hamble soils. The natural acidity of all three soils is cor-
rected by chalking, and structural deterioration is avoided
by maintaining their organic matter content, by ensuring
that the land is worked only at the correct moisture
content, and by avoiding heavy overhead irrigation. Phos-
phorus reserves are variable, depending mainly on previous
fertilizer applications, as phosphates are rare constituents
of loess, but trace element deficiencies are unknown except
for occasional boron deficiency in sugar beet grown on soil
limed to pH > 6.5. A few difficulties can therefore be
experienced with the thick loess soils, especially in inten-
sive fruit and vegetable growing, but with good management
they provide excellent arable and horticultural land, group-
ed as Class 1 in the land capability classification of Bibby
and Mackney (1969).

and trace elements than can the sands alone. These effects
are clearly shown in north Norfolk, where the loess-
containing soils over glacial sands and gravels are grouped
as land-use capability Classes 1 and 2, but the loess-free
soils (Freckenham and Redlodge series) are Classes 3, 4,
and 5 (Corbett and Tatler, 1974). Sugar-beet yields an
average of 8.2 t/ha (6.5 cwt/acre) sugar on the loess-contain-
ing soils without irrigation, but only 4.4-5.6 t/ha (35-45
cwt/acre) on the loess-free soils (7.5 t/ha (60 cwt/acre)
with irrigation). Winter wheat, vegetables, and bush and
cane fruit all give large yields on the loess soils of the same
area, but are not suitable crops for the adjacent loess-free
soils.
On clay substrata, especially stony clays such as the Clay-
with-flints and related deposits of Chalk plateaux and in-
terfluve areas, loess makes the soils easier to work, in parti-
cular by weakening the large and extremely stable struc-
tural units typical of clays, so that a better tilth can be
obtained for seed beds. Most of these loess-containing
soils are grouped as Class 2 or 3 land, compared with Class
3 or 4 for equivalent soils with no loess component. Other
loess-containing soils over Chalk are Class 1 or 2 if fairly
deep (Coombe and Charity series) or Class 3 when shallow
(Andover series). The shallow soils have relatively small
available water capacities, and little available phosphorus,
potassium, and magnesium, but cereals and locally brassicas
and potatoes do moderately well; peas and strawberries some-
times suffer from iron deficiency. Without loess, a large
proportion of the Chalk outcrop in southern England and
almost all the Yorkshire and Lincolnshire Wolds would have
no mineral material other than calcium carbonate for soil
formation, and thin organic rendzinas, with restricted root-
ing depth, little water, and inadequate reserves of potassium,
magnesium, phosphorus, and important micronutrients
(cobalt, copper, and iron) would predominate. The soils
would be suited only to pasture, and the production of
cereals and some other crops would be much less.
A similar importance is attached to loess over the Carboni-
ferous Limestone in Derbyshire and other parts of the
Pennines, as in many areas it is the only mineral material
other than fairly pure limestone for soil formation. However,
in these upland areas soil limitations to crop production tend
to be outweighed by climatic limitations dependent upon
elevation, slope and aspect, and the deeper well-drained
loess soils (Nordrach series) are grouped mainly as Class 4
land, though areas below the critical 1,000 ft contour are
Class 3. Small acreages of barley are grown, with a mean
yield of approximately 3.5 t/ha (28 cwt/acre), compared
with 4.4 t/ha (35 cwt/acre) on the loess soils in Norfolk, but
most is under grassland. Barley is also grown on similar
soils in south Wales, but the loess soils of the Mendips
support mainly grassland for cattle and sheep.
Following publication of Sir Cyril Fox’s The personality of
Britain (1931), in which differences between the Highland
and Lowland Zones of Britain were enumerated, Wooldridge
and Linton (1933) drew archaeologists’ attention to the
occurrence of ‘loam-terrains’ in south-east England, and
their importance in determining the distribution of
Neolithic and later prehistoric farming and settlement
patterns. These coincide to some extent with the distribu-
tion of loess soils, but the factors controlling early farming
and settlement distribution were undoubtedly much more

The agricultural importance of soils with thin loess-con- complex than Wooldridge and Linton envisaged. In particu-
taining horizons is less obvious than that of the thick lar, the difficulties usually encountered with structural
loess soils, but may equal it. On sandy or gravelly sub- deterioration perhaps make it likely that the more permanent
strata, the loess greatly increases the available water capac- farming areas would have been away from at least the thicker
ity of the soils, so that crops suffer less readily from loess soils; prehistoric husbandary methods were probably
drought, and also provides more potassium, magnesium better adapted in the long term to rearing animals and pro-
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ducing adequate arable crops on the thin loess soils or even
on the better drained loess-free soils. However, the common
occurrence of silty, loess-containing late Flandrian colluvial
deposits and flood-loams in southern England and the Mid-
lands shows that deforestation and temporary cultivation
of loess soils was widely attempted, even though it often
resulted in erosion. The nomadic existence of early farming
communities that resulted from rapid degradation of soils
in many loess areas, such as northern China (Smalley 1968),
probably had its expression in lowland Britain, even if only
briefly.

Soil development
loess

and erosion of the English

Although loess is common in England and Wales (Fig. I), it is
almost certainly not so widespread as a fine aeolian sediment
deposited in the tundra conditions of the Late Devensian
would originally have been. In parts of the world where
loess is thick, it blankets the landscape almost completely,
and was deposited fairly uniformly over large areas, but in
Britain it is much more patchily distributed, with a prefer-
ence especially in northern England for limestone surfaces.
The scarcity of loess in Britain compared with many other
European countries is sometimes attributed to unfavourable
wind directions or a more oceanic climate at the time of its
deposition, but the importance of these factors is doubtful.
any minor climatic differences that might have existed dur-
ing the Late Devensian would probably have encouraged
rather than discouraged loess deposition, especially as it
seems that predominantly easterly winds were carrying the
loess directly across the country from an important source
area in the North Sea basin. During cold periods in the Late
Devensian, cryoturbation mixed much of the loess with the
older sediments and rocks on which it was deposited, and
there was considerable solifluction of loess and these mixed
head deposits. However, these processes would have redis-
tributed the loess only locally, and cannot account for its
scarcity in many areas. It is more logical to assume an
originally ubiquitous loess cover, probably l-4m thick,
south of the Late Devensian glacial limit, and explain its
partial or complete removal from many areas in terms of
(a) various natural erosion processes resulting mainly from a
wetter climate in Britain than in continental Europe at times
after the early part of the Late Devensian but before the
main Flandrian forest development, and (b) the late
Flandrian erosion that resulted from early agriculture.
The rapid structural breakdown that loess suffers on flood-
ing would make the deposits on clayey substrata especially
prone to stream erosion during warmer and wetter periods
in the Late Devensian and earliest Flandrian, before the
soils were stabilized by extensive forest development. Once
disaggregated by flooding, the constituent particles of loess
are easily transported by small streams, and rapid down-
cutting to the clay surface beneath would have encouraged
lateral migration of the streams and widespread removal of
the loess cover. Fluvial erosion and redeposition is important
in explaining the distribution of loess in many parts of the
world (Smalley 1972), and in southern England considerable
fluvial transportation of loess is indicated by the abundance
of ‘river brickearth’, especially in the downstream sections
of valleys draining large clay areas, such as the north-
eastern Weald and the Chalky Boulder Clay plateau of East
Anglia, now almost devoid of loess. However, much of the
loess removed in this way would probably have been
carried into the sea.

England, and to understand this it is necessary to retrace the
likely history of soil development in loess and loess-contain-
ing deposits since the Late Devensian. This has involved two
main processes, decalcification and clay eluviation; as the
latter commences with dispersion of the clay in slightly acid
conditions high in the soil profile, it post-dates decalcific-
ation. In a loess profile over basal Thanet Beds at Pegwcll
Bay (Kent), which Weir et al. (1971) studied in detail,
decalcification followed by much clay eluviation, weathering
of glauconite, and considerable erosion of weathered, clay-
depleted upper soil horizons had occurred by the Atlantic
period, probably well before burial beneath Neolithic
colluvium. With only a thin layer of sand and then chalk
beneath, this profile would have been at least moderately
well drained for most of the time since deposition of the
loess, and the erosion under natural conditions could have
occurred either in dry periods by blowing of the loose,
depleted surface horizons, or in wetter periods by sheet

clay-

erosion induced by slight drainage impedance due to subsoil
clay enrichment. The loess presumed to have been deposited
on permeable substrata elsewhere in England and Wales may
have been removed by similar erosion processes.
This would perhaps apply as much to loess over permeable
limestones as over sandy substrata. However, the loess soils
over Chalk in northern England and possibly over other
limestones have formed by decalcification of head deposits
containing abundant frost-shattered limestone as well as
aeolian silt (Catt et al. 1974). These would have been
decalcified much more slowly than loess itself or head
deposits composed of non-calcareous rock material mixed
with loess, so that their lower layers, retaining their original
clay content and possibly cemented in part by secondary
carbonate, would have resisted erosion for a much longer
period. The importance of subsoil carbonate cementation
in stabilizing some of the loess-containing head deposits is
suggested by the absence of loess on the Magnesian Lime-
stone outcrop; this rock would probably have been frost-
shattered to form a head deposit, but as it contains mainly
dolomite, which is less soluble than calcite in temperate
soils, there would have been little or no secondary carbon-
ate to help stabilize the head during periods of erosion.
The present distribution of loess therefore seems to have
resulted from a long history of Late Devensian and Flandrian
erosion of a once much more continuous sheet, covering
most of England and Wales south of the Devensian glacial
limit. This erosion included Late Devensian solifluction,
Late Devensian and earliest Flandrian stream, sheet and
wind erosion, and late Flandrian colluvation resulting
from man’s influence on the soils. The relative effects of
these various phases of erosion cannot be determined until
more is known about the age, composition, and origin of
many colluvial, floodloam and alluvial deposits. However,
it seems unlikely on present evidence that a very large part
is attributable to Neolithic and later agriculture.

Conclusions

Stream erosion cannot be invoked to explain the removal
of loess from many permeable substrata, such as sands,
sandstones, and the Magnesian Limestone in north-east

Loess has been studied much less intensively in Britain
than in many other countries, probably because it is appar-
ently less important as a superficial material than some
thicker deposits. However, there seem to be advantages in
studying loess in areas where it is thin and not quite so
continuous. The evidence for conditions of loess formation
and its post-depositional weathering and erosion are clearer
and as most of it was deposited during one fairly short
period in the late Pleistocene it forms a widespread datum
horizon, from which the approximate age of other Quater-
nary deposits, periods of weathering, occupation levels,
etc., may be judged.
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In addition, the agricultural importance of loess is dispro-
portionately large relative to its thickness in a country with
such a wide range of other soil parent materials and soil
textural types. In view of its apparent ameliorative effects
in many soils in lowland Britain, it is important that loess
should be recognized as one of the country’s minor natural
resources, and conserved accordingly. Its agricultural value
needs to be recognized more widely, and also assessed
more precisely, so that measures protecting loess soils for
agriculture can be justified. This should be partly achieved
through the land-use capability classification of Bibby and
Mackney (1969), which attempts to evaluate on a broad
basis all the physical, climatic, and soil factors controlling
the agricultural potential of land. However, the rapidly
Increasing cost of feeding a densely populated country
raises the question of whether we should accept soil types
and their various natural limitations as they are, or in the
long term would it be worth spreading the country’s loess
resources more evenly? Permanent agricultural benefits
would certainly accrue from improving the topsoil texture
of many clayey or sandy soils by replacing part of the loess
that has been eroded from them since the Late Devensian,
but the combined costs of transporting, spreading and
stabilizng the loess, and of restoring the excavated areas,
could be prohibitive, even when spread over several decades.
Much further work is necessary to clarify the distribution
of loess in many parts of England and Wales, to assess its
agricultural value in economic terms more precisely, and
to understand the conditions in which it erodes easily,
before its redistribution on a large scale can be considered,
but this iS one possible way by which agriculture in parts
of lowland Britain might be made more efficient in the
not too distant future.
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Changes in quality and distribution of the soils of lowland Britain

Susan Limbrey

Synopsis
The condition of soils and the hydrology of the forested
landscape are discussed, and the effect of forest disturbance
and of the land use strategies available to early farmers are
considered in terms of changes in nutrient and moisture
regimes. It is suggested that limitation of arable land use by
drought where extreme potential water deficit and low soil
moisture reserve coincide might explain the occurrence of
nuclei of permanent heathland on deep podzols in the driest
areas of Britain, implying a history of continual maintenance
effort or of podzolization and reclamation in marginal
situations, in response to climatic fluctuations and demand
for arable land.
Failure of soil structure, particularly in loessic soils, under
the impact of agriculture, a great increase in erosion as arable
land use expanded, and changes in groundwater regimes, are
discussed in the context of the history of development of
floodplains and attention is drawn to the economic implic-
ations of changes in soil resources in valley bottoms.
The amount we know about the development and condition
of soils under the mixed oak forest of the Atlantic period
is minimal. Very few buried soils have been studied, mainly
because very few soils were buried then, and the effects of
forest clearance on soil profiles are so little understood that
even soils buried under the earliest Neolithic monuments
show features which we cannot diagnose with confidence as
being those of the undisturbed soil or those due to the
earliest agricultural activities. It may be questioned whether
any areas of forest had escaped the effects of deliberate
clearance by man even before farming began, since hunters
and gatherers would have introduced more extensive and
more persistent episodes of open conditions into the shift-
ing mosaic of canopy and clearing of a naturally regenerating
forest, but we may postulate that the deep roots and protec-
tive cover of trees so dominated soil forming processes in
lowland Britain for some 4,000 years that the effects of
transient disturbance would have been slight except in
situations of particular sensitivity. Such sensitivity would
be due to local climatic conditions or to characteristics of
soil parent materials.

Influence of forest cover on soils
In order to assess the effects of forest cover and of its
disturbance on soils it is necessary to state briefly some of
the relevant characteristics of the forest/soil system. Inter-
ception by the deep, complex canopy and evaporation from
it account for a greater proportion of the rain falling on
forest than of that falling on other types of vegetation. The
water which reaches the forest floor does so by running
down stems and dripping gently from leaves and branches;
its impact iS low and it is distributed unevenly, infiltrating
rapidly and deeply beneath major roots. The soil surface
is covered by a layer of litter which prevents damage to
structure and splashing of mineral soil; the high organic
content and abundant worms of the humic horizon promote
the formation of strong structure and high porosity. The
soil therefore absorbs water well and transmits it via struc-
tural pores and old root channels into the B and C horizons.
Trees extract water over a great range of depth, and they
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return more water to the atmosphere than does low vegeta-
tion of smoother and shallower canopy. Trees extract
nutrients from depth as well as from the upper horizons of
the soil in large quantity and return them to the soil sur-
face, tending to counteract leaching; the quantity of nut-
rients in the organic materials of the soil plant system is
high.
Thus forest soils receive reduced quantities of water, absorb
it well and yield it up again in large quantities. There is
little or no surface flow and the effect of forest is to lower
groundwater levels and to reduce and smooth stream flow.
Very little erosion occurs under forest, so little sediment
load is delivered to streams.
We do not know whether podzolization was widespread
under the deciduous forests, or whether clay migration was
a common feature of profile development. The one detailed
study of a soil of the Atlantic period, that of Valentine
(1973) of a soil buried by the encroachment of fen peat in
South Lincolnshire, demonstrates the existence of a podzol
under mixed oak forest that was apparently undisturbed
by man. However, the evidence that Dimbleby has found
in a number of studies of the persistence of mull humus
horizons after clear evidence of Mesolithic interference with
the forest and on into post-Atlantic times in soils which
later podzolized (Dimbleby 1962 and 1965 ; Dimbleby and
Bradley 1975), suggests that Valentine’s site may not be
representative. On the question of clay migration, the
work of Weir, Catt, and Madgett (Weir et al. 1971 ; Catt,
this volume (pp 12-20) on the soil on the Pegwell Bay loess
suggests that this did occur before forest clearance, but the
argument for its dating involves some uncertainty. The
suspicion that the soils under some of the Cotswold long
barrows, and under a henge bank (Limbrey 1975, 190)
were sols lessivés already truncated to their illuvial
horizons may suggest lessivage under forest, but the build-
ing of such monuments in clearings which had already been
cultivated and then used for pasture has been demonstrated
(Evans 1972), and the question remains as to whether one
such clearance episode is sufficient to produce these effects,
or whether the illuvial horizon was inherited from before
forest development.
In the history of both podzolization and lessivage, the
contribution of loess to the soils is important. Catt has
mentioned its moderating effect upon the textural char-
acteristics of soils of either extreme, and its contribution
of fresh weatherable minerals to supply nutrient elements
and allow development of a clay content in highly sili-
ceous soils and in chalk soils which could not otherwise
develop mature profiles. Loess improves the water reten-
tion of soils of all textures, but suffers from extreme
susceptibility to erosion unless protected either by a con-
tinuous vegetation cover or by a strong soil structure. The
rate of development of vegetation on the raw soils of the
late-glacial tundra would have been controlled by moisture
reserves. It is on sandy substrata that there is the least
possibility of pedological stabilizing mechanisms and here
too that erosion is most likely to have been prolonged by
summer drought. Thus the nature of the substratum most
in need of loess may have been instrumental in preventing
its retention.



22 Limbrey: Changes in quality and distribution of soils

Forest development
Once surfaces were stabilized by a continuous vegetation
cover, the hydrological regime of open country would
have held sway in a situation of reduced erosion, and until
tree cover was established rivers would have had high and
strongly seasonally fluctuating flow, with minimal added
load. This may be the period of incision of the gravels
and fine alluvial, loess containing, layers, to leave the low
river terraces that fringe the valleys.
The rate at which the forest hydrological regime was im-
posed would have been variable, depending on local soil
conditions, and here again perhaps susceptibility to
drought in the immature soils would be important. The
behaviour of the deer and the aurochs and the determin-
ation of hunters to maintain their food supply would have
contributed further varibility in closure rates. As long
as partially open county persisted stream erosion would
have been reducing the areas of the low terraces, and
winter leaching of soils would have been at higher levels.
If the hunters and gatherers were using fire to extend or
maintain a desired structure and type of vegetation, we
have to consider the leaching and erosion of the ash as well
as the effects of exposure to leaching inherent in a high
level of organic turnover where herbivore populations are
increased. We also have to take into account redistribution
of nutrients to a greater extent than follows naturally
from the feeding behaviour and movements of a low popu-
lation of unexploited herd animals. The very fact that we
find the bones of animals on living sites demonstrates un-
productive concentration of calcium phosphate and the
limitations on the extent to which it gets back into the
circulation. At the carrying capacities and culling strate-
gies being proposed for such intensive exploitation (e.g.
Simmons 1975; Mellars 1975), the area of open or patchy
forest demanded and the combined effects of burning,
leaching, and nutrient redistribution could have challenged
the ability of some of the most porous, base-poor, and
phosphate-poor soils to replace nutrients from the mineral
reserve at the same rate. Soils on sandy, siliceous parent
materials with no contribution from loess are those most
at risk.
The history of forest development involves the spread and
retreat of pine, as well as the possibility of extended and
prolonged cover of hazel woodland maintained for the
production of nuts by regular cutting and burning (Sea-
grief 1959; Dimbleby 1965; Jacobi, this volume, pp 75-85).
The probability that pine trees were successful in com-
petition with birch and then with hazel on soils initially
base-poor or already leached introduces the possibility of
widespread podzolization. A phase of podzolization would
have increased the loss of bases which rendered the sandy
materials so sensitive to later interference, even though in
most situations brown forest soils were formed as the
deciduous forest was established and the development of
mull humus obliterated the shallow or incipient podzol
profiles. Whether or not these soils were actively podzoliz-
ing, throughout the forest period they would have been
slower to close their clearings, either because of nutrient
shortage or because of summer drought, and so the vicious
spiral of increased leaching would have been set in motion.
These are the soils which podzolized severely later on.
The effects of hunters and gatherers on soils which had more
resistance to leaching and higher base supplies may not have
been great, but the effect of trampling on the moisture
regime of the soils in clearings and grazed forest must be
considered; local effects which left their traces in the soil
in the form of compacted and gleyed horizons, or small
erosion episodes, might not have had any lasting effect upon

the landscape but would have affected the resources and
influenced the choice of habitation site of the people
concerned at the time.
During the period of forest dominance, rivers would have
been flowing in broad, shallow, braided channels, barely
able to shift the inherited bed load, and only nibbling at the
low terraces and valley sides. Shifting sandbanks would have
borne ephemeral patches of grass and herbs; peaty back-
swamps, occasionally flooded and covered with a spread of
fine alluvium or subject to some erosion and redeposition,
would have carried fen and carr, and beaver dams would
have prolonged local ponding and smoothed still further the
seasonal variation in flow. There would not have been
single channels flanked by the perrsistent expanses of flood-
plain, wet in winter but well drained in summer, that we
know now, and low groundwater levels would have limited
the extent of wetland outside the complex channel and
backswamp pattern.
The Neolithic farmers coming into the forested landscape
would have found few and small clearings. There is no
evidence in the lowland areas of Britain for the ‘light forest
on light soils’ beloved of archaeologists, except perhaps in
some of those sandy areas already suffering the degradation
caused by Mesolithic activities, and later to become the
heathlands, which are conspicuous in Britain (in contrast
to the Netherlands, see p. 135) for their lack of Neolithic
occupation. The river terraces which are supposed to have
presented easily cleared tracts of land would have been just
as thickly forested as anywhere else. The impenetrable
brambly undergrowth beneath the closed canopy of the
‘damp oakwoods’, which was described by Fox in 1932 and
has entangled archaeological thinking ever since, is not to
be found either in any undisturbed, closed forest, or in the
botanical and ecological sources upon which Fox drew. Soils
on a very wide range of substrata would have been moderat-
ed in their characteristics either by a loess content or by the
nature of the forest soil itself. The forest that had to be
cleared and the soils on which it grew would have been
relatively uniform and the adverse characteristics of wetness,
heaviness, or erodibility would only have developed after
some utilisation.

Effects of agricultural practices upon the soil
The agricultural strategies to be considered in thier effects
upon the soil are:

Exploitation of forest vegetation by lopping for
fodder.

Forest grazing in summer, and keeping of pigs.
Establishment of meadow and pasture.
Variations on the slash-and-burn cycle: clearance,

cultivation, folding of animals on the stubble.
grazing of fallow, conversion to pasture, regener-
ation of woodlands, maintenance as coppice.

Creation of permanent fields, used in rotation as
arable, with folding, and pasture.

Creation of extensive areas of permanent pasture.
Manuring, liming and marling, in conjunction with

any of these.
The overall effect of farming is to recreate to a greater or
lesser extent the exposed soils and low and impermanent
vegetation of the late-glacial and early post-glacial landscape,
and the hydrological conditions of open country.
Lopping would have little direct effect upon moisture
regime and surface conditions. Gaps would be closed by
new growth from the cut trees; nutrient redistribution
would be from forest to fields via the byre, but with no
burning and little extra leaching to exaggerate nutrient loss



Limbrey: Changes in quality and distribution of soils 23
from the forest soils replacement from the mineral reserve
would usually have been adequate to maintain supplies.
Forrest grazing can be practised at levels comparable to
those postulated for Mesolithic deer exploitation, that is,
animal extraction at a level of a few kilograms per hectare
per year, without preventing enough regeneration of trees
to maintain the desired density (Peterken and Tubbs
1965). A large difference between the effects of sheep
and cows grazing at the same intensity is brought about
by the cows damaging saplings by rubbing and lying down
on seedlings. Trampling is damaging, and again cows are
worse than sheep.
In a review of the literature on forest grazing (Adams 1975)
work is reported showing reduction of infiltration rate from
190mm per hour in ungrazed oak wood to 1 mm per hour
in grazed oak woods. Removal of nutrients under stocking
levels envisaged is very low compared to the natural loss by
leaching, and to the probable increase in leaching loss atten-
dant upon opening the canopy. Ehrenrich and Crosby
(1960) report that a 50% reduction in canopy is necessary
to achieve useful increase in grazing. Figures for nutrient
content of the soil/plant system (Ovington 1962) and for
leaching losses suggest that in woodland leaching losses
would be, for example, less than 1% of the calcium in the
exchange complex and organic cycle (Bormann and Likens
1966; Likens et al. 1967), and it is only when a high pro-
portion of the total calcium is in the exchange system and
shallow rooting vegetation can no longer fetch more from
depth that it is likely to involve serious overall losses. This
is highly probable where soils arc formed on siliceous
materials.
Thinning of forest has less effect on water regime than does
the same amount of canopy reduction in concentrated
areas. If clearing diameter is less than about twice canopy
height little more water reaches the ground than under the
trees, since the long crowns of the fringing trees catch much
of the rain and the clearing itself creates turbulence (Delfs
1967). Below ground, roots from the adjacent trees exploit
the open space.
Larger clearings established for cultivation or for pasture
and hay production really do begin to introduce major
changes into the water and nutrient cycles of the land-
scape. For adequate ripening of cereals, shading has to be
minimized, so clearings must be large, and with those in
use and those in varying stages of abandonment and re-
growth an appreciable proportion of the catchment of a
small stream in the neighbourhood of a settlement might
be affected by deforestation.
The factors relating to soil moisture regimes are discussed
by Penman (1963). There are numerous reports of the
effects of forest clearance or accidental damage and subse-
quent land use on water flow and sediment load in streams.
Nearly all of them, from the massive study of watersheds
in Colorado and California by Hoyt and Troxell (1934),
and the lengthy discussions which accompany their paper,
to the current work at Hubbard Brook, New Hampshire,
are from regions of more continental climate or steeper
slopes than lowland Britain, and most, Hubbard Brook
apart, are concerned with quantity and quality of water
supplies rather than with changes in soiI resources. Re-
ports of water yield from watershed under different man-
agement or after fire are summarised by Hibbert (1967).
Though varying greatly they support a general picture of
50‰ or more increase in stream flow after extensive fire or
clear felling, with partial clearance of 30 50% of a water-
shed yielding increases of between 5% and 30% according
to size and distribution of open spaces. Results of the
same order are reported by Molchanov (1960).

Increased stream flow, with greater difference between
summer and winter flows, results in part from more water
reaching the ground, in part from less being extracted from
the soil, and in part from some of it running off at the
surface instead of being held in the soil and returned to the
atmosphere. In the only study of deciduous woodland in
lowland Britain, Leyton et al. (1967) give monthly figures
showing that in winter 22-47% and in summer 38-60%
of rainfall did not reach the ground under a closed canopy
of hornbeam in Bagley Wood, Oxfordshire in 1964. It is
difficult to obtain equivalent figures for grass and crops,
since interception depends on intensity and duration of
each rain shower and figures for different periods and
different areas are not comparable. However, lower inter-
ception and lower transpiration by crops than by forest in
summer are supported by figures given by Penman (1963)
and by his theoretical studies and others based on his work,
such as that of item (1974). In winter, ploughed land
intercepts no water, but fallow, stubble, and pasture, if not
heavily grazed and trampled, intercept some rain and protect
the soil surface to some extent.
The water which flows over the surface carries soil with it.
Sartz (1970) reports maximum sediment load of streams
increased by a factor of over 2,000 from clean tilled land by
comparison with undisturbed forest in southern Wisconsin,
with the intermediate loads from pasture and grazed forest
showing a strong correlation with intensity of grazing. Sartz
and Tolsted (1974) show correlation of a strong reduction
in surface flow with increase in grass cover and decrease in
bulk density of the soil after cessation of grazing. Extreme
erosion under the strongly seasonal rainfall regimes of most
of the areas for which figures are available gives a rather
exaggerated picture when we are considering conditions in
Britain, though it might be more applicable to sub-Boreal
times. However, the surface flow and gullying observable
in arable land and badly used pasture in winter today de-
monstrate that under our present climate much soil does
move by these means, and figures of run off and erosion for
different soil types discussed by Molchanov (1960) give an
order of susceptibility to erosion which is applicable to
those soils for whose condition at any time in the past we
have evidence.
Erosion of soils under cultivation and heavy grazing affects
particularly those in which exposure to rain impact, associ-
ated with loss of bases and organic matter under cropping,
produces failure of structure. Silty soils which when in good
condition suffer less from surface washing than do clays,
because of their advantageous infiltration properties, be-
come highly susceptible when clay eluviation has left the
surface horizon loose and incoherent while reducing permia-
bility just below it. Thus, if loessic soils were used prefer-
entially because of their initially good cultivation, nutrient,
and moisture characteristics, they will have suffered drastic
erosion as clay eluviation developed and their structure
failed.
Erosion of clay-depleted horizons, together with changes
in river regimes due to clearance, might have contributed
to the accumulation of sandy and silty alluvium which
forms the lower part of floodplain deposits in many river
valleys. Rise in groundwater levels attendant upon forest
clearance would have rendered some low-lying areas unus-
able and shortened the grazing season on others, and would
have promoted the development of peaty lenses among the
accumulating alluvial deposits.
Erosion of ash and topsoil probably causes more nutrient
loss than does leaching. The concentration of phosphorus
in upper horizons exposes it to particularly high risk. The
direct effect of burning is very variable. Whereas mineral
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nutrients going up in smoke are returned in rainfall, though
not necessarily where they are wanted, the 60-70% of
nitrogen that is lost from burnt vegetation (Allen 1964;
Lloyd 1971) returns to the atmosphere in elemental form
(Debell and Ralston 1970), and can only be replaced by
more fixation in the soil. The behaviour of phosphorus
under burning is not well known, but there is a possibility
of reduced availability followed by gradual release.
The greatly increased availability of basic nutrients in ash
challenges the ability of the soil to retain them until they
can be used, particularly in the case of soils of low clay
content. The few studies of increase of these elements in
groundwater and stream water after fire suggest consider-
able losses under certain conditions (Lewis 1974). Thus,
short-term gains in productivity after fire must be accom-
panied by long-term losses. The role of fire in changing
the forms of iron in soil is well known archaeologically
because of the opportunity it provides for magnetic survey-
ing. Just as the distribution of phosphorus in soils is probab-
ly largely a human artifact, so is much of the distribution
of maghemite. Other changes in soils caused directly by
fire are suggested by the work of DeBano and Krammes
(1966) and DeBano et al. (1970), but effects of the
hydrophobic behaviour of the substances they are investi-
gating on subsequent profile development are not known.
For the earlier stages of prehistoric agriculture we may
only have to consider these processes as local effects of
limited extent of arable farming and closely associated
animal husbandry. It is impossible to assess the time scales
of soil changes without knowing the balance between culti-
vation and animal husbandry, and without knowing the
competence of the farmers in the use of fertilizing materials.
The partitionment of land between arable land in use and that
abandoned would depend on practices of folding and muck
spreading, which we can surely assume, given the accumu-
lated agricultural experience of farming communities before
their arrival in Britain, and on knowledge of the use of
mineral fertilizers, for which there is no early evidence.
While much new land was available people would have
tended to favour south facing slopes for arable use to get
the benefit of earlier warming of the soil in spring and
more sunlight, but these advantages are accompanied by
potentially disadvantageous moisture characteristics, which
become manifest in times of drought (Taylor 1967). Reid
(1973) reports geomorphological effects of differential
moisture loss on south and north-facing slopes which
would be exaggerated by differential land use, and some
of the asymmetry of valleys might be attributable to selec-
tive clearance for agriculture before demand for new land
or the long cycle of clearance and regrowth brought land of
all aspects into use.
Extensive pastoralism may be linked with mixed farming
sufficiently to bring some of the benefits of nightly fold-
ing or winter management into the arable land, to the de-
triment of the pasture and the sources of fodder, or may
be an entirely separate way of life. Round barrows in both
chalklands and heathlands bury soils already showing con-
siderable signs of alteration (Evans 1972; Dimbleby 1962).
In the case of the chalkland soils use appears to have been
so concentrated as to result in widespread erosion of sols
lessivés developed in loessic materials to their illuvial
horizons, when they were left for pasture either because
cultivation was then difficult or because of summer dry-
ness. In the heathlands Dimbleby’s studies demonstrate
that uncultivated soils were already acid enough for pollen
to have been preserved while forest cover persisted and so
for its disappearance to be charted; in some cases soils were
actively podzolizing by the time they were buried, under
the impact of forest clearance, fire, and grazing animals

from Mesolithic times onwards. Applying figures for
nutrient content of animal carcases given by Lawes and
Gilbert (1859, 1883), we can calculate that with either
hunting or forest grazing practised in potential heathlands,
from living sites which were located elsewhere or concen-
trated their rubbish in restricted areas, with animal popu-
lations at the levels suggested by Mellars (1975), which are
comparable to those reported by Peterken and Stubbs
(1965) as allowing considerable regeneration, exploited at
1/6 cull, removal of calcium phosphate would be of the
order of up to 1 kg per hectare per year. This may seem
very low, and it is so by comparison with a cropping
extraction of some 10–20 kg per hectare per year, but in
an acid soil with low phosphate reserve in primary minerals,
low phosphate levels in the humic horizon are likely to
have contributed to inhibition of decay and intensification
of podzolization. The sensitivity of the heathland plant
community to phosphate levels is brought out by Miles
(1974), and suggests that this nutrient is likely to be
critical. Impoverishment could have been halted and
reversed by cultivation and manuring. That people knew
how to do this is shown by the reclamation of podzols at
least by the Bronze Age in Orkney (Limbrey 1975). Why,
then, were these soils not cultivated in lowland England?

Summer water deficit
Figure 1 shows summer water deficit, that is, accumulated
excess of potential transpiration over rainfall during the
growing season. The whole of lowland England lies within
the area where deficit can equal or exceed the reserves of
moisture held over from winter within rooting depth, and
whether or not the vegetation suffers badly from drought
depends on the moisture capacity of the soil. Farming is
normally sensitively adjusted to this map, dairying and

Fig. 1 Map of average potential water deficit prepared from
calculated monthly potential transpiration and
average monthly rainfall figures for the six summer
months, redrawn from Green (1964). Contours
continue at 1 in intervals in the unshaded areas
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stock rearing being practised where grass can grow through-
out the summer, and cereals being concentrated in dryer
areas, their rooting depth being greater than that of pasture
grasses, and only the earlier part of the growing season
being needed to bring them to maturity, after which the
greater warmth and sunshine for ripening and harvest can
be exploited. Moisture capacity within reach of cereal
roots can be of the order of the equivalent of 4 in of rain-
fall, but can be less than 2 in (Salter and Williams 1965)
and the effective moisture deficit is reduced by these
amounts. Most of England can produce adequate cereal
crops in most years, but where low capacity and high
deficit combine drought affects them before growth is far
enough advanced for good yields to be obtained. The
sands and sandstones of southern and eastern England and
of the Welsh rain shadow provide such situations, which
in their extreme development rule out arable farming. The
extreme situations arc represented today by the lowland
heaths. If these are interpreted as nuclei of land which be-
cause of excessive dryness in summer were never worth the
input of manure or mineral fertilizers to replace nutrients
lost by extraction and by the leaching which such porous
soils would suffer under even moderate winter rainfall, the
anomaly of the coincidence of the most severely leached
soils with the dryest parts of Britain is resolved. Contribu-
tion of drought to failure of woodland to regenerate is sug-
gested by Jarvis’s (1963) discussion of the moisture relations
of oak seedlings; the deep soil drying to which they are
susceptible would be a feature of the most porous soils or
periods of particularly dry summers.
Surrounding the heathland nuclei are areas in which reclam-
ation is known historically, achieved with manure. lime. and
marl, improving moisture retention as well as fertility. Slight
differences in dryness of climate or soil, or simply distance
from source of the necessary materials. determine the limits
of reclamation. These soils, and others not known to be re-
claimed, show clear evidence of podzolization in the clean
mineral particles, free from iron oxide coatings, within their
humic horizons, and they now require massive amounts of
lime to maintain their fertility. Prevention of the develop-
ment of deep podzols can be attributed to continual or re-
peated maintenance or reclamation, throughout their history
of exploitation. Rejuvenation by erosion under frequent
cultivation iS also likely to have helped prevent the full
podzol profile from forming. However. if summer dryness
of the sub-Boreal period is a reality it would have brought
these soils too into the class whose cereal yields would have
been inadequate. Alternatively, the process of acidification
and podzolization before and during clearance and exploit-
ation would have reduced their moisture retention by loss of
organic matter and destruction of clay so that in the absence
of sufficient need, know-how, or resources to maintain their
quality their decline would have been inevitable. We may
therefore postulate that because of internal and external
progressive dryness heathland communities of grass, heather,
and bracken developed on all sand and sandstone soil parent
materials, and ask whether this effect on the sandy soils and
an equivalent incidence of drought on the truncated chalk-
land soils contributed to development of an extensive pastoral
system in much of lowland England, based upon the low
productivity of summer-dry grazing, rather than the intensive
stock rearing possible in areas where summer rainfall keeps
grasses growing or in later periods when permanent flood
meadows could provide hay and rich summer pasture.
We come now to the establishment of permanent field
systems. It would be interesting to know whether their use
involved rotation of beans and peas with cereals and fallow
or pasture. The absence of legumes from the ethnobotanical
record in Britain before the Iron Age may be an archaeolo-

gical accident, since they were known in the Channel Islands
and North Germany in the Neolithic (Renfew 1973).
Legumes are used for human food, for fodder, and for green
manuring. Their contribution to the nitrogen economy of
the soil and their importance in the protein economy of the
population both affect the balance between arable farming
and animal husbandry. Introduction of rye and oats and
changes in other cereal types are also important. Use of
winter wheat implies cultivation in late summer or early
autumn, exposing soils first to wind erosion and then to
surface washing during the winter, when the young crop
cannot hold the soil as well as can a cover of stubble and
weeds. Land under occupation by crop for the whole year
reduces that available for aftermath grazing and for folding.
The advantages of the winter cereals is their more advanced
state when drought might begin in summer and their help
in spreading the ripening and harvesting period so as to
reduce the risk of loss for any particular climatic event.
However, they do require that replenishment of soil
moisture in autumn be late to allow time for ploughing, and
here the sandy soils of the dryer areas present a great
advantage. Is the re-introduction of hexaploid wheats in
the Iron Age in fact the introduction of winter strains, or
was the habit already present in the other wheats?

Effects of arable expansion
Whatever might be the causes of arable expansion its effects
are clear. As Professor Shotton shows in this volume (pp.
27-32), soil began to arrive in river valleys in large quantity.
Complementary to the alluvial history is accumulation of
massive amounts of colluvial soil on lower slopes, in dry
valleys, and against field boundaries. The colluvial soils
merge and interfinger with floodloam at the floodplain
margins, demonstrating the mode of deposition responsible
for the relatively unsorted nature of the upper alluvium
compared to the deposits that underlie it. Whereas earlier,
sorting and deposition was carried out by rivers of low,
seasonally rather uniform flow, whose many shallow and
mobile channels could use the whole width of the valley
floor established by early post-glacial incision, now whole
soil was moving down under the plough and the feet of
animals to the edges of every stream. and, with the addition
of rather more disaggregated and sorted material brought
down by surface washing, being redistributed by streams
which, though higher and much more variable than those of
the forested landscape, could not carry away much of the
enormously increased load. Channels became confined to
simple meander belts and subject to regular overbank
flooding. Now, too, groundwater levels would have been
strongly affected by deforestation, seasonal or permanent
waterlogging becoming widespread in low-lying situations
(Holstener-Jorgensen 1967). The amount of useful hay
meadow and pasture on the developing floodplains would
have depended on the rate of build up, on seasonal fluctua-
tions in river level and on the amount of woodland on the
floodplain itself and on adjacent slopes, until water mills
were built and canalization and drainage schemes were im-
posed to produce the highly artificial situations we see
today.

Floodplains
The history of floodplains involves a great deal of local
variation, which the large river valleys smooth over by
integrating the effects over many individual catchments, but
some of the detail is recoverable in the valleys of smaller
rivers, Encroachment of floodloam over Roman sites is
well known. At Alcester, for example, an aerial photograph
(Hughes 1958) and recent geophysical surveys by R Poulton
show the Roman town plan dipping down a gentle slope
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beneath the floodloam of the Arrow. At Beckford. in
south Worcestershire (work in progress), floodloam of the
Carrant Brook covers Roman levels and appears to have
been subject to a phase of incision before establishment of
the present floodplain,  and elsewhere low terraces bordering
little streams also appear to suggest a sequence of aggrada-
tion and then incision since Roman times, and a further
phase of aggradation perhaps associated with open fields.
Some low terrace features are lynchets which appear to
have been formed during use of open fields by the establish-
ment of field boundaries along floodplain edges. In some
places a hedge remains in this position, but elsewhere re-
moval of the boundary to give cows access to the river
when permanent pasture was created on former open
fields has left these lynchets as terraces. The effect of
the field boundary was to limit redistribution by the river
of plough soil moving down terrace edge and valley side
slopes, and by, the build-up of soil against it to create a
greater area of land draining early enough and free enough
of flooding for arable use. To identify any particular fea-
ture in this situation as a lynchet or a river terrace requires
excavation. Much detailed mapping of the complex surface
levels and meander pat terns observable in most valley
bottoms, and correlation with historical and archaeological
evidence, is needed before we can estimated the amount and
the condition of potentially valuable bottom land available
to any settlement.
Such changes in extent of bottom lands and in ground-
water conditions, and the complementary changes in depth
and condition of soils upslope, are of major economic
importance. Before the archaeological map of England
catches the plague too badly and disappears under a rush
of site catchment circles, we need to remember that we
Just do not have either the soil cover or the shape of’ the
landscape of prehistoric and early historic times.
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Archaeological inferences from the study of alluvium in the lower Severn-Avon
valleys

F W Shotton

Synopsis
This paper describes three alluvium sections. The highest
member of each is a clay or clayey silt, virtually stoneless,
devoid of obvious organic content, and usually buff-red in
colour. It can rest on almost any other type of alluvium
deposit, and usually the transition from older alluvium to
this upper red clay is remarkably sudden.
It is argued that the material marks a change in agricultural
practice, such as the advent of ploughing on a large scale.
Such a procedure, following deforestation, would result in
heavy soil erosion, in winter or early spring, supplying
sediment to the river which could deposit on the flood plain
many kilometres downstream. At the base of the red c1ay
in one section a mass of drifted tree trunks and large
branches was exposed, possibly the result of man’s felling
activities.
The change in sediment type is thought to have taken place
during the later Bronze Age (c. 650 bc) as dated by
radiocarbon.

Sedimentation
The sediments under the floodplains of English midland
rivers embody a history of alluviation over several millennia.
Within the Tame–Trent drainage it is sometimes the case
that the basal gravels of apparent floodplain alluvium date
back to about 30,000 years and are really the oldest part of
an aggradation belonging to a river terrace situation preced-
ing the last (Late Devensian) glaciation. Even in the Tame
basin, however, there are also gravels which post-date the
Late Devensian glaciation and belong to the later period
of sedimentation. The oldest alluvial date along the Tame is
in Pollen Zone II (11,700 ± 200 bp, Birm 208, Shotton
and Williams 1971).
The Severn below Tewkesbury can be complicated, as the
Power House Terrace and Worcester Terrace progressively
descend below the level of the floodplain (Wills 1938), but
upstream the alluvium appears to be simple. Along the
Warwickshire–Worcestershire Avon the alluvial sequences
also appear to be wholly post-glacial and the earliest date
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Archaeological inferences from the study of alluvium in the lower Severn-Avon
valleys

F W Shotton

Synopsis
This paper describes three alluvium sections. The highest
member of each is a clay or clayey silt, virtually stoneless,
devoid of obvious organic content, and usually buff-red in
colour. It can rest on almost any other type of alluvium
deposit, and usually the transition from older alluvium to
this upper red clay is remarkably sudden.
It is argued that the material marks a change in agricultural
practice, such as the advent of ploughing on a large scale.
Such a procedure, following deforestation, would result in
heavy soil erosion, in winter or early spring, supplying
sediment to the river which could deposit on the flood plain
many kilometres downstream. At the base of the red c1ay
in one section a mass of drifted tree trunks and large
branches was exposed, possibly the result of man’s felling
activities.
The change in sediment type is thought to have taken place
during the later Bronze Age (c. 650 bc) as dated by
radiocarbon.

Sedimentation
The sediments under the floodplains of English midland
rivers embody a history of alluviation over several millennia.
Within the Tame–Trent drainage it is sometimes the case
that the basal gravels of apparent floodplain alluvium date
back to about 30,000 years and are really the oldest part of
an aggradation belonging to a river terrace situation preced-
ing the last (Late Devensian) glaciation. Even in the Tame
basin, however, there are also gravels which post-date the
Late Devensian glaciation and belong to the later period
of sedimentation. The oldest alluvial date along the Tame is
in Pollen Zone II (11,700 ± 200 bp, Birm 208, Shotton
and Williams 1971).
The Severn below Tewkesbury can be complicated, as the
Power House Terrace and Worcester Terrace progressively
descend below the level of the floodplain (Wills 1938), but
upstream the alluvium appears to be simple. Along the
Warwickshire–Worcestershire Avon the alluvial sequences
also appear to be wholly post-glacial and the earliest date
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Fig. 1 Alluvium at Pilgrim Lock, with radiocarbon dates and snail distribution

yet given to any sediment (admittedly not at the base of the
succession) is 8,480 ± 140 bp (Birm 709), from the
tributary river Alne near Alcester.
Not many of the sections exposed by excavations into the
alluvium are likely to go as far back as the Alcester example
but most will extend back into prehistory. The sediments
can vary greatly as they reflect different environments.
Gravels, indicative of high-energy transport, are likely to
represent the actual river bed, which constantly changes
its position, or possibly even the river’s past levee banks.
The floodplain itself will be periodically covered by water
depositing a thin layer of clay, silt, or sand and such sedi-
ments may ultimately accumulate to metres in thickness.
In hollows on the floodplain or in cut-off meander lakes,
organic silts or peats may build up, to store for future
examination the plants and invertebrates of the contem-
porary scene. Sediments already deposited will often be
eroded as the river’s meanders migrate across the flood-
plain. Hence alluvial sections vary greatly even along the
same watercourse and large time gaps must be expected
in their sedimentary record. There is, however, one feature
which appears to be invariable in the Severn-Avon system.
The highest member is a clay or clayey silt, virtually stone-
less, devoid of obvious organic content, and usually red or
buff-red in colour. It can rest upon almost any other
type of alluvial deposit. Usually the transition from older
alluvium to this upper red clay is remarkably sudden.
This continuing investigation is to find out when this
change in sedimentation took place, whether it happened
at one time, and if so, why it happened. Completely
visible sections through alluvium are hard to come by since

so often they extend below the water table and are
flooded, but there are three which will be described and
discussed.

Pilgrim lock on the River Avon, Warwickshire (SP 120516)
A complete section of 5¼ m depth was exposed in the
course of constructing a lock on the river near Bidford.
It is shown in Fig. 1. Grey Lias clay underlies the alluvium
which commences with 0.59m of coarse gravel enclosing
large pieces of wood and the more robust water snails.
Then follow 2.07 m of grey silt, pebbly in the bottom few
centimetres and then becoming stoneless. At first it is very
dark grey, indicating a high content of organic matter,
but the colour gradually becomes less dark and signs of
banding are evident. Throughout it contains shells and
small fragments of vegetation, both decreasing in amount
upwards. These grey silts are interpreted as normal over-
spill deposits on the floodplain, with no important breaks
in sedimentation. On the basis of radiocarbon dates (see
Fig. 1), the whole thickness of 1.93 m took about 400
years to deposit, a rate of 4.6 mm a year.
At 2.74 m below ground, the grey silts are overlain
abruptly by a reddish-buff clay with occasional isolated
stones. The colour change is dramatic and, equally so but not
so obviously, is the absence of organic matter, both of
shells and plants. Clearly something important happened
to change the flooding behaviour of the river. The red
colour of the upper alluvium can only be explained by an
influx of sediment from a Keuper Marl outcrop. At
Pilgrim Lock the adjacent fields are floored by Lias Clay
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Fig. 2 Alluvium of the River Arrow at Ipsley

and one has to go upstream for more than 6 km before the
red fields of the Keuper Marl fringe the river.
A possible explanation for this change in colour and tex-
ture could be that it marks a change in agricultural practice,
such as the advent of ploughing on a large scale. Such a
procedure, following deforestation, would result in heavy
soil erosion in the winter and early spring, supplying sedi-
ment to the river which it could deposit on the floodplain
many kilometres downstream from its source. With this in
mind as a feasible explanation, one seeks to fix the change
in time. Unfortunately the upper red clays could not be
dated radiometrically, since they contained no obvious
organic matter. One looked in vain for included fragments
of wood. The underlying grey silts could be dated on the
included plant fragments and Fig. 1 shows the position and
values of these ages. The highest sample is a little indefinite
in its position, since the organic fragments were sparse
towards the top and sampling had to be done over a wide
extent of sediment, but the four dates are a consistent and
closely grouped set and it can be deduced that the grey
silt sedimentation ended about 2,600 years ago. This would
be in the Late Bronze Age. It would be wrong to state that
the onset of red clay alluviation must have been also at
2,600 years bp, since the clay is undatable, but it may
have been. It is therefore worth looking for other sections
which might substantiate this supposition.

The River Arrow at Ipsley, SP 067652
The Arrow is a tributary of the Avon. The section in
alluvium exposed in diverting the river was very different
from that at Pilgrim Lock, but it had the common feature
of an uppermost layer of buff-red silty clay with no visible
organic content. Between this and the foundation of
Triassic sandstone, there was a very variable sequence, both
laterally and vertically, which is shown in true scale in
Fig. 2. The greatest variety was towards the right-hand
side of Fig. 2 where the following section was measured:

a Buff-red silty clay 0- 1.34m
b Coarse ochreous gravel with

pebbles to 10cm 1.34-1.70m
c Black gravel with many wood

fragments 1.70-1.75m
d Black organic silt with much

plant matter 1.75-1.92m
e Dark grey clay with truncated

roots and wood fragments at
base 1.92-2.29m

f Grey clay-bound gravel with
scattered pieces of wood 2.29-2.53m

g Ochreous gravel with sandy matrix 2.53-2.68m

h Very dark clay with large pieces of
wood 2.68-2.82m

i Gravel 2.82-2.86m
j  Trias sandstone

Such a variable sequence can be expected to be full of
non-sequences and it was no surprise that the radiocarbon
dates (see Fig. 2) taken on a tree trunk in layer b, on wood
in layer d, and on wood in layer h, covered a much longer
range in time than those of Pilgrim Lock. What could be
significant, however, is the date on the tree trunk lying
embedded in the gravel immediately beneath the red
silty clay. At 2,710 ± 90 bp it could permit the overlying
red silty clay to commence at about 2,600 years bp, the
date deduced at Pilgrim Lock.
The diversion work at Ipsley, in addition to cutting a
trench which exposed the whole thickness of alluvium,
also stripped off layer a over a considerable area. This
exposed a mass of drifted tree trunks and large branches
which had presumably collected in a backwater. The ends
of two such large trunks are shown in the section of Fig. 2.
The one that was dated on its outermost wood (Shotton
and Williams 1971) had a pointed end and was a half-trunk
split longitudinally, features which led it to be claimed,
erroneously as it is now admitted, as a ‘monoxylous boat’.
If I am right in suggesting that the sudden advent of the
uppermost red clay alluvium is due to widespread ploughing
following forest clearance, this mass of drifted trunks may
have resulted from man’s felling activities. The pointed
ends of some of the trunks was suggestive, but natural
attrition can produce this effect and no evidence of axe
marks was seen.

The River Severn at Worcester, SO 833582
A number of pits dug on the modern floodplain in front
of the Hallow Road refuse disposal tip all showed a con-
sistent sequence as follows:

Surface level c. 45m OD
Red silty clay, not visibly bedded,

devoid of obvious organic matter 2.30 m
Grey clay, not visibly bedded, with

scattered plant fragments 1.05 m
Coarse, water-charged gravel 0.3 +m

The artesian pressure of water in the gravel prevented the
excavator from going deeper and also caused the partial
flooding of the holes, so preventing a layer-by-layer
collection of samples from the Grey Clay.
The middle member of this sequence is finer-grained than
the grey silts of Pilgrim Lock but otherwise there is a strik-
ing parallelism between the two sections. There is a similar



TABLE 1 PILGRIM LOCK, SHELL CONTENT OF SUCCESSIVE LEVELS IN THE GREY SILT, AS PERCENTAGES OF TOTAL

WATER SNAILS

Valvatu piscinalis
V. cristata
Bithynia tentaculata
Physa fontinalis
Lymnaea stagnalis
L. truncatula
L. palustris
L. auricularia
L. peregra
Planorbis planorbis
P. carinatus
Anisus leucostoma
Bathyomphalus contortus
Gyraulus albus
Armiger  crista
Hippeutis complanatus
Ancylus fluviatilis
Acroloxus lacustris

LAND SNAILS

Carychium minimum
C. tridentatum
Succinea putris
Oxyloma pfeifferi
Succinea oblonga
Cochlicopa lubrica
Vertigo pygmaea
V. pusilla
Pupilla muscorum
Vallonia costata
V. pulchella
V. excentrica
Spermodea aculeata
Clausilia bidentata
Limax/Deroceras
Vitrea crystallina
V. contracta
Zonitoides nitidus
Discus rotundants
Trichia striolata
T. hispida/plebeia

27.8
0.1

50.6

0.2
0.2
0.2
1.9
0.1
0.1

1.3
8.7
0.1
0.1
1.4
0.1

0.1

0.7

0.1

0.5

0.9

12.8
1.3

42.5
1.5
0.05
0.5

0.3
5.4
1.3
0.6

4.6
13.4
0.6
0.1
5.3
0.5

0.4

1.1

0.05
0.1
0.1

0.05
0.2

0.05
0.1
0.05

10.9
0.6

47.3
0.1

0.4

0.8
1.2

0.5
0.1
1.1
9.5
1.3

5.6
0.6

0.6

0.1

14.4
2.2

34.5

1.1
0.1
0.3
5.9

0.3

1.8
7.4
2.7

4.9
1.0

0.1

0.3

0.4

0.3
0.1

0.5

13.7
1.8

35.5
0.2

1.2
0.3
0.4
4.6
0.2
0.4

2.3
8.4
1.5
0.1
3.4
0.8

16.5
3.4

25.1
0.2
0.2
2.3
0.2
0.2
2.4
0.6
0.3

3.5
10.6

2.6
0.1
6.0
1.1

0.1

0.5

0.1

0.1

0.1
0.4
0.1
1.0

0.1

0.1

0.3

0.4
0.1

0.5 0.6

11.4
1.6

35.3

0.2
5.0
1.6
0.2
2.7

2.1

3.6
4.6
2.1

4.1
0.7

10.9
6.2

26.1

5.8

1.4
1.1
0.3
0.8

1.9
13.6

2.8

3.6
1.4

0.7 1.9
0.2 1.4

0.7 0.6

0.5 1.1

2.5
0.9

2.3

0.7
1.6

0.9
1.1

0.9

1.4

3.1

8.9
2.6

23.8

6.7
0.4

1.4

1.4
9.4
4.0

2.3
0.7

7.4
0.3

0.7
0.1
2.0
0.7

5.1
6.7

0.5
0.1
0.1
4.3

0.4
2.7

4.8
1.4
8.7

9.2
3.8

15.9

22.3
3.3

25.9

4.1 5.2 1.0

0.7

0.2

1.4
5.7
2.3

0.7
0.5

1.3 1.0

0.6
8.4
5.6
0.4
3.5

0.1
1.5
7.7
8.0

1.8
0.3

5.0 2.6 0.1
2.1 0.2 0.1

1.1 0.9 0.1

3.7 2.8 1.0

21.7
5.5
0.2

9.0
4.9

0.3
3.6
5.9

2.2

0.2
5.7
0.7

11.2

0.8
0.2

2.5

0.6
10.1

0.7
0.1

4.8

28.7
4.1

22.9

0.1
0.8
0.6

3.5

25.7 26.3 22.0 18.8 22.9
3.0 4.4 3.3 4.2 6.0

21.3 17.8 34.9 28.7 20.2

1.3 0.6 0.3

0.7 1.0

0.1
6.5
3.4

7.2
0.6

0.8
7.4
4.2

8.0
0.5

1.0
10.3
8.5

4.8

0.1

0.7

0.2

0.8 0.6

0.3
0.1
0.1

1.5 2.5
1.5 1.8

0.2

0.2

3.8
1.4

0.1 0.2

0.6 0.8 0.4

0.6
1.3 1.4 1.8

0.4

1.1
0.7

1.1
0.4

0.9 1.6
7.9 10.1
4.0 8.7

6.9 3.7
0.1 0.4

0.1

0.1

4.2
1.6

0.1

0.2

0.2

5.0

1.1

0.2

1.4

3.0

0.1
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tripartite sequence; the middle grey beds show in each case
by their uniformity that they are bank overspill (flood)
deposits and the junction between the upper red beds and
underlying grey is very sharp. If the comparison is carried
further, one might expect the grey beds of the Worcester
section to have been deposited quite quickly.
I have only one radiocarbon date, 3,040 ± 170 bp (Birm
706). Because of the way the excavations had been left,
it was only possible to collect a large quantity of the clay
already dug out and wash from it fragments of the sparsely
distributed vegetation for the purpose of dating. Hence
this date could apply to any position in the grey alluvium,
although it is unlikely to represent the top. It is noticeable
that it is identical, within the limits of 14C dating, with
the figure from the bottom of the grey silts at Pilgrim
Lock.
Although the evidence from the only Severn valley site
yet investigated is not conclusive, it suggests that the
sudden change from grey organic to red inorganic sedi-
mentation occurred at around the same time (c. 2,600 bp)
in the lowlands of both the Severn arid Avon valleys.

Discussion
The three sites are consistent in their evidence that a
marked change in the nature of the floodplain alluvium
took place after about 650 bc. One would have liked to
examine more sites but this would be pointless without
radiocarbon dates being obtainable and one can only
continue to look for further suitable exposures in the
future. It has already been suggested that a change in
agricultural practice was responsible for the sudden advent
of the red alluvium. Prior to this happening the rivers,
when they flooded over their banks, carried over the slowly
accumulated, organically rich, and therefore iron-reduced
sediments of the river bottom. The red alluvium, on the
other hand, indicates the rapid transfer from the land of
sediment from unweathered Triassic rocks, mainly Keuper
Marl, at times of flood, with no interim period for organic
decay to reduce the ferric iron.
An unnatural explanation is needed for this change. It
must provide for a high availability of newly disturbed
red Trias; this must be available for transport at times of
high rainfall so that sheet wash can occur (which means
the winter); and there must be no restraining filter of
woodland to trap this sheet wash and prevent it reaching
the brooks and river. The most likely suggestion is a great
increase of ploughland following extensive forest clearance
with the additional thought that this point in time might
also signal the inception of winter-sown corn crops and
hence late-autumnal ploughing.
It is not, of course, suggested that agriculture started in the
west Midlands when the change in alluviation occurred.
The beetles from the bottom of the grey silts of Pilgrim
Lock indicated open land, probably pasture, and the
macro-remains of plants included a few weeds of cultiva-
tion (comment by P J Osborne in Shotton and Williams
1973).

The molluscs in the grey silts of Pilgrim Lock
A complete set of samples was collected from the grey
silts, mainly in units of 4 in (in the days prior to metrica-
tion). These were washed and sieved to concentrate the
abundant molluscs and any remains of other animals which
might be present. The molluscs from the base of the silts,
between 4.57 and 4.67m, have already been published
(Shotton 1972). In Table I the identification of species of
mollusc and their proportionate abundance are given for
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all the 18 units sampled. I am indebted to Dr Michael
Kerney for confirming and in some cases correcting my
identifications and also for giving me a preview of an up-to-
date check-list of British mollusc species which is about
to be published.
Identifications totalled 9 species of bivalves (all inevitably
living in the river), 18 species of water snails (of which
Lymnaea truncatula is really amphibious), and 21 land
snails. Over the whole thickness, the ten most abundant
aquatic species were, in order, Bithynia tentaculata 28.7%,
Valvata piscinalis 17.1%, Gyraulus albus 8.8%, Pisidium
nitidum 7.5%, Ancylus fluviatilis 4.3%, Armiger crista
3.9%, Pisidium subtruncatum 2.3%, Lymnaea truncatula
2.2%, Lymnaea peregra 2.0%, and Pisidium casertanum
1.5%. With the possible exception of Ancylus fluviatilis,
this is the fauna of a very sluggish river and it is what one
would expect to be washed on to its floodplain.
In any river there will be some shells of land snails incor-
porated by accident, but normally these constitute only a
very small fraction of the total mollusc numbers, Such is the
case at the base of the Pilgrim Lock grey silts (Fig. 1 and
Table I). Then, at a moment in time which may be placed
close to 2,900 years bp, the proportion of land snails in-
creases. This happening accelerates rapidly, and 0.3m
higher up and perhaps 70 years later, land snails outnumber
aquatics by almost 3 to 2 (59.3% of total). From this date
onwards there is a rapid decline and 0.3m above the
maximum, land snails have fallen to 6.2% of the total and
thenceforth there is little variation from this figure.
Figure 1 illustrates graphically this exceptionally sudden
surge of land snails and of three of its most important
constituent groups.

and more as a basis for discussion. Such a dominance of
land snails would be expected in a marshy pool with rich
fringing vegetation, but there is no change in the alluvium
which would indicate that this environment was represent-
ed. The species involved in this land snail maximum are
ones which live around marshes and, to a less extent, those
which live in damp leaf mould, so that it is not necessary
to derive them from any great distance away from the
floodplain. In view, however, of the monotonous nature
of the silts, quite out of keeping with the violent faunal
change, it is necessary to postulate some event on the land
which caused the washing into the river of large numbers
of snails over a length of time of about 130 years and with
a maximum effect about 240 years before the deposition
of grey floodplain silts came to an end. The development
of some sort of farming activity along the riverside before
the drier land was deforested might be an explanation.
Whatever the cause, it is probably anthropogenic.
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Synopsis Introduction
The study of insect faunas from sites dating from the last
6000 years is a valuable tool for the elucidation of man-
made changes in the landscape. Evidence so far has all to
do with the vegetation cover. There is little to suggest
that forests were being seriously attacked prior to around
5000 years ago. Subsequently there is evidence that open
grassland habitats supporting populations of grazing
animals appeared in many places, existing simultaneously
with a dwindling forest cover. By the later Bronze Age
grassland was probably a major component of the landscape
in the midlands and south. By Roman times, beetles con-
nected with large-scale production of cereals begin to appear.
For the last 2000 years the landscape of lowland Britain
has remained more or less us we see it today, with agricul-
turul land expanding at the expense of forest.

It is well known to archaeologists that the advent of agricul-
ture in Britain in Neolithic times started a massive change
in the landscape from the dense forests of the mid-Flandrian
to the patchwork of mainly arable and pasture land with a
few sparse remnants of woodland of today. The study of
the insect faunas from sites dating from the last 6000
years is a valuable tool for the elucidation of such details
of this process as its date of inception at different localities,
its rate of progress, and its various intermediate stages, if
any. Clearly, much more work is needed on these faunas
before a general pattern of these events in Britain can be
established, and the object of the present paper is simply
to show that a start has been made and that the results so
far look encouraging.
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Insect fauna 4,330 ± 100 bp (Birm 328). Somewhere in the top half-
Insect faunas from quite early in the Flandrian give evidence
of woodland, though this seems to have been chiefly com-
posed of Salix and Betula (Osborne 1974a) During the
next two or three millennia, as a greater range of tree
species moved in, the forest insect fauna built up until the
cutting of the English Channel some 7000 years ago reduc-
ed the rate of immigration of new species from further
south to a very low level. Since this time most of the
changes in the insect fauna have been extinctions. Some
immigration has doubtless occurred but not in a volume
great enough to compensate for the species lost through
the activities of man and possibly on account of climatic
fluctuations.

metre of the peat a marked change occurred, after which
only species of open conditions have been recorded; this is
probably the time during which the final clearance of the
woodland took place but the exact time of this event will
not be known until more work has been done on the beetles
and more radiocarbon dates obtained.
A site which has provided abundant exotic woodland
species is that described by Buckland and Kenward (1973)
from Thorne Moor, Yorkshire. Amongst the non-British
beetles recorded were Rhysodes sulcatus and Isorhipis
melasoides already alluded to and also Prostomis mandi-
bularis (F.), Mycetina cruciata (Schall.), and Zimioma
grossa (L.), all species associated with dead wood.
This site, less than 20 km from Misterton, gave a date of
3,090 ± 90 bp (Birm 336). A sequence of deposits whose
uppermost layers were roughly contemporary with Thorne
Moor has been described by Rowlands ( 1966) and investi-
gated entomologically by Osborne (1971a). These peats
are situated near Church Stretton, Salop, in the area known
as Worldsend and they were assigned by Rowlands to zone
VIIb of the Post-glacial on pollen evidence so that, although
a radiocarbon date is not available, the higher samples may
be reasonably assumed to have an age of around 3,000 bp.
Here again a woodland fauna was found containing another
suite of species no longer found in Britain. Amongst these
were the elaterid Porthmidius austriacus (Sch.), whose
larvae live in rotten wood, and two species of Eremotes,
both of which live in dead or dying conifers. Another
species associated with coniferous woodland but not a
woodborer was the water beetle Agabus wasaatjernae
(Sahlb.), an insect which is no longer found in Britain but
lives in acid pools in woodland in northern Europe and
North America. Amongst the species from Worldsend which
are still found in Britain, though with a very much curtailed
distribution, is another pine feeder, Hylastes brunneus
(Er.). That the woodland was not entirely composed of
coniferous trees, however, is shown by the presence of
species such as Dryophthorus corticalis, Melasis
buprestoides, Grynobius excavatus, Dryocetes villosus
(F.), Rhynchaenus quercus (L.), and others whose hosts
are chiefly oak and beech. A site only a few kilometres
away at Little Stretton also showed the presence of wood-
land at about this time, though most of the more exotic
species found at Worldsend were absent.

Forest and beetles
The forest as the Neolithic agriculturists found it would
not have borne much resemblance to the tidy tree planta-
tions which remain today but would have been dense,
tangled, and littered with dead trees in various stages of
decay, and it is this dead-wood habitat which supplies most
of the records of beetle species which have either become
extinct in Britain or have had their ranges severely reduced,
sometimes to a single locality, during the last few thousand
years. Thus at Shustoke, Warwickshire, a deposit radio-
carbon-dated at 4,830 ± 100 bp (NPL 39) provided an
insect fauna typical of mainly deciduous woodland and
including Rhysodes sulcatus (F.), a species which is no
longer found in Britain and whose habitat is rotten wood
(Kelly and Osborne 1963-64). Also present were
Ernoporus caucasicus (Lind.), a bark beetle whose usual
host plant is Tilia and whose only known locality in
Britain today is Moccas Park, Herefordshire, and
Dryophthorus corticalis (Payk.), a weevil which lives in
the rotten interiors of dead deciduous trees, predominantly
oak, and which appears today to be restricted to Windsor
Forest, Berkshire. A suggestion of coniferous woodland in
the vicinity was supplied by the presence of Sphaerites
glabratus (F.), a beetle of considerable rarity today which
is found in pine woods inhabiting various kinds of decay-
ing organic matter. In Britain now it is restricted to
Scotland and the north of England. A site of similar age
from a locality as far north as Kinfauns, Perthshire, pro-
vided, from a layer dated 5,180 ± 100 bp (Birm 652), a
small fauna dominated by two Cerylon species which live
under the bark of dead logs, and including the woodworm
Anobium and its larger woodboring relative Grynobius
excavatus (Kug.). An interesting member of this assem-
blage was Apoderus coryli (L.), a leaf-rolling weevil which
lives on hazel.

Entomological investigation of the peat deposits at
Misterton Carr, Nottinghamshire, described by Buckland
and Dolby (1973) is, unfortunately, still in a preliminary
state. The bottom 1.5m of this deposit. however, contains
faunas denoting a tree-dominated environment, though
variations in the actual species present may represent fluc-
tuations in local conditions, possibly small-scale clearances.
Ernoporus caucasicus, the lime bark beetle already men-
tioned, was at times very abundant here and Sinodendron
cylindricum (L.), a lucanid which lives in rotten deciduous
wood, appeared in a number of samples. Other dead-wood
feeders included Grynobius and Anobium already referred
to and the eucnemids Melasis buprestoides (L.) and
Isorhipis melasoides (Cast.). The leaf beetle Melasoma
aenea (L.) which lives on Alnus was found throughout this
part of the section, and two species of Hylesinus, whose
principal food plant is Fraximus, were also present. Radio-
carbon assay of the base of the deposit gave a date of

Pasture and beetles
Though these sites are few they show clearly the type of
habitat which existed in Britain at least in places from the
mid-Flandrian until late Bronze Age times. During this
period, however, a number of deposits were laid down con-
taining faunas contrasting strongly with those described
above. In these sites the beetles associated with trees are
scarce or absent altogether and a suite of beetles is found
which is typical of open grassland with grazing animals.
The most important element in this pastureland fauna is the
large number of dung beetles of the genera Aphodius and
Onthophagus together with such species as Oxytelus
rugosus (F.) and Platystethus cornutus (Grav.) which,
though probably predators. are usually found in the dung
of large herbivorous mammals. Two other species which
occur with remarkable constancy in these grassland sites
are the ‘click beetle’ Adelocera murina (L.) and the chafer
Phyllopertha Horticola (L.). The larvae of both of these
insects are grass-root feeders and the adults are most
commonly found amongst long grass.
An assemblage of this type was found at Kinfauns in the
layer immediately above the horizon dated 5,180 bp which
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had provided a dead-wood fauna. At Wilsford, Wiltshire
too, the same group of beetles was found represented by
large numbers of individuals and backed up by a large fauna
virtually all indicative of open treeless situations. The most
numerous single species in this deposit was Onthophagus
fracticornis (Preyss.), which is now known as British on the
strength of less than a dozen specimens in old collections
none of which bear any data. Two other species were re-
corded which have since become extinct in Britain. The
radiocarbon age of this material was 3,330 ± 90 bp (NPL 74).
In the midlands at roughly the latitude of Shustoke but
nearly 2,000 years later in time a deposit rich in beetles
and molluscs was laid down at Bidford-on-Avon
Warwickshire. This material contained a terrestrial beetle
fauna which again indicated open pasture land. Aphodius
and Onthophagus were abundant, demonstrating the
presence of grazing animals, and Adelocera murina and
Phyllopertha horticola were present throughout the suc-
cession. That recently dead timber was to be found some-
where in the vicinity was suggested by a solitary specimen of
Platypus cylindrus (F.), but the virtual absence of any
other tree-associated species suggests that this pabulum
constituted only a very minor part of the landscape.
Finally, an Iron Age site excavated at Fisherwick
Staffordshire, by Christopher Smith yet again showed the
same assemblage of insects typical of grazing land in a de-
posit radiocarbon dated 2,130 ± 100 bp (Birm 614).
All sites of Roman and later age so far investigated by the
author have contained insect faunas very like their present-
day equivalents. Outdoor sites have yielded assemblages
typical of a mosaic landscape with a pasture, arable, hedge-
row, and scattered trees. From deposits more closely con-
nected with human habitation a group of species which are
pests of stored cereal products today have been recognized,
of which Oryzaephilus surinamensis (L.) and Sitophilus
granarius (L.) are typical examples (see p.43). These
insects, which are probably of Middle Eastern origin, can
manage to survive here in unheated stores but their breeding
rate is immeasurably enhanced by high temperatures, and
this is frequently provided by the heating of the grain itself
due to fungal growth through large quantities being stored
while damp. Once the beetle population has reached suf-
ficiently high numbers the metabolic heat of living bodies
is sufficient to maintain the temperature. As no deposit of
pre-Roman age so far examined has yielded any of these
stored grain pests and almost all Roman and later sites
contain them, it is provisionally assumed that they were in-
troduced into Britain by movements of corn connected with
Roman trade or military activity. The sudden appearance
of these insects, often in considerable abundance, suggests
that grain was being stored in large quantities, and it seems
most likely that this would have been locally grown rather
than imported. If this was the case, the familiar sight of
cornfields must have become very common in the land-
scape by this time.
In sum, then, the evidence derived from the study of fossil
insects so far on the man-made changes in the British low-
land landscape has all to do with the vegetation cover.

Evidence concerning the nature of the forests that existed
before early agriculture is plentiful and there is little to
suggest that they were being seriously attacked prior to
around 5,000 years ago. From that time on there is evid-
ence that open grassland habitats supporting populations
of grazing animals appeared in many places existing simul-
taneously with a dwindling forest cover until the late
Bronze Age, by which time it was probably the major
component of the landscape in the midlands and south.
It is assumed that during this time small patches of arable
land were present, but it is not until Roman times that
beetles connected with large-scale production of cereals
begin to appear. Only two beetle species have been record-
ed from deposits of the last 2,000 years which are not now
known to inhabit Britain. These are the cucujid Airaphilus
elongatus (Gyll.), a species said to inhabit grassy places
from the Roman well at Droitwich, Worcestershire (Osborne
1974b) and Hesperophanes fasciculatus from the Roman
site at Alcester, Warwickshire, a cerambycid which is
thought to have been imported in some timber article as
exotic cerambycids frequently are even now (Osborne
1971b). Neither of these suggests the existence here during
Roman times of some alien habitat which has since dis-
appeared. It would seem, therefore, that for the last
2,000 years the landscape of lowland Britain has remained
more or less as we see it today, with agricultural land of all
types expanding slowly at the expense of what remained
of the forests.
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A comparison between the effects of man on the environment of the first gravel
terrace and floodplain of the Upper Thames Valley during the Iron Age and
Roman periods

M A Robinson

Synopsis
Investigation of biological remains from Iron Age and
Roman sites on the first gravel terrace of the river Thames
in Oxfordshire has shown the predominant environment to
be grassland in both cases. In the Iron Age it was probably
unenclosed and there is evidence for seasonal occupation
of sites flooded in the winter. During the Roman period
there were some enclosed fields and the settlements were
of a more permanent nature.

Introduction
The high density of archaeological sites on the river gravels
of the Upper Thames Valley has long been known due to
the large scale of gravel extraction and extensive aerial
photography in that area (Benson and Miles 1974). The
first or flood plain terrace consists of calcareous gravel up
to 10 ft above present river level. The calcareous alluvium
of the present flood plain, which is still liable to flooding,
overlaps the gravel or cuts it off (Sandford 1924). On the
alluvium has developed a clay loam, whilst on the gravel is
a better drained sandy clay loam. Both soils are basic to
neutral (Jarvis 1973).
The scale of destruction of first terrace sites and the proxi-
mity of the water table to the surface, resulting in the
bottoms of many features being waterlogged, means that a
thorough investigation of the area’s past environment can
take place. To this end the Oxfordshire Archaeological
Unit has incorporated a programme of environmental invest-
igation into its excavations on these sites for the last two
years. For the comparison the results from two Iron Age
and Roman sites, Appleford (at SU 522936), excavated
by J Hinchliffe from 1973 to 1974, and Farmoor (at SP 443
057) excavated by G H Lambrick from 1974 to 1975, have
been used. Both sites corresponded to what seems to be the
usual type for the first terrace gravels of the Thames.
The Iron Age settlements consisted of a circular ditched
enclosure about 15m in diameter which presumably con-
tained a hut. with one or more attached animal pens or
farmyards defined by gullies (Fig. 1, a-c). One example
was found at Appleford, four were excavated at Farmoor.
The Roman sites were a series of small rectangular paddocks
or fields laid out against a pair of parallel roadway or drove-
way ditches (Fig. 1, d-e). Whilst convincing evidence of
buildings on such Roman sites has yet to be found, they
both produced plenty of evidence of occupation in the
form of domestic rubbish, pits and wells. A similar early
Roman site was excavated at Northfield Farm, Long
Wittenham (Gray 1970). In each case the droveway was
leading towards alluvium by the River Thames. Other
similar Iron Age and Roman sites have been observed in
their destruction at Standlake (Sturdy and Sutermeister
1964/5) and Thrupp, Abingdon. Plans of more can be
obtained from aerial photographs, but obviously these are
not dated. In all the excavated examples the layout of the
Iron Age sites conformed to that given above until about
the end of the Iron Age, but at Appleford and perhaps
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Northfield Farm there seem to have been larger-scale
enclosures that were just pre-Roman. The droveway sites
date from throughout the Roman period.

Methods and results
Samples of up to 481b of wet organic silt were taken from
the bottoms of three Roman wells at Appleford. So far,
samples from two Roman wells and four Iron Age sumps
in gullies at Farmoor have been examined completely. Five
pounds of each sample was washed through a stack of
sieves, in the case of Appleford to an aperture size of
0.5mm, and in the case of Farmoor to an aperture size of
0.2mm which enabled very small seeds (eg. Juncus) to be
recovered. The residues were then sorted under water by
binocular microscope for Mollusca, insect fragments, seeds,
and other plant remains. The rest of the sample was sieved
down to an aperture size of 0.5mm and paraffin flotation,
as described by Kenward (1974), used to recover insect
remains.
Insect identification was carried out with the aid of the
British Reference and General Collections in the Hope
Department of Entomology, Oxford. Seeds were identified
by reference to the collection at the Institute of Archaeo-
logy, University of London, and sub-fossil specimens
previously identified using the collection in the Botany
School, University of Cambridge. I am grateful to Pro-
fessor G W Dimbleby for pollen analyses from some of
the Farmoor samples (preparation by P Porter) and to
Martin Jones for identification of carbonized cereal
remains.
The results of the excavation of one Iron Age and one
Roman sample from Farmoor are compared in Tables I-V
to illustrate both the potential of these features and some
of the basis from which the following interpretations
have been drawn. Full species lists will be given in the
excavation reports. Sample 1007 was from a sump in the
gully of the ‘hut circle’ shown in Fig. 1a, dated to 2, 410 ±
100 bp (HAR 1374). Sample 43 was from a 4th century
Roman well indicated on Fig. 1d. 5lb of each sample was
examined for seeds and Mollusca and 36½lb of each sample
was examined for arthropods. Sources of food and habitat
information as well as the limitations of such habitat groups
are given by Robinson (1975). In addition to the results
given in the Tables, sample 1007 contained some fragments
of fern that could be matched against Pteridium aquilinum
(bracken). Sample 43 contained moss, an oak leaf, prickles
of Rosa sp., bud scales, leaf abscission pads, and thorny
twigs of Prunus or Crataegus.

The Iron Age environment
The most interesting aspect of the Iron Age environment
is that the sites on the alluvium at Farmoor were subject
to flooding. All three sites showed traces of alluvium cover-
ing them but for one of them an occupation layer survived
underneath 0.5m of clay alluvium. Both contained many
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Fig.1 Settlement plans: a-c Iron Age, d-f Roman (sources a, b, d: G Lambrick, pers. comm.; c, e: J Hinchliffe. pers. comm.
f: Benson and Miles 1974, Gray 1970)

freshwater molluscs including Pisidium sp. and Bithynia
tentaculata.
It is evident from the results of pollen analysis that clear-
ance had been very thorough by this date, with trees and
scrub making up only 1.9% of the pollen from sump 1007
(Table I). The major ecotype seems to be grassland, with
high values for Gramineae, Plantago lanceolata, and
Liguliflorae. The seeds (Table II) with their much shorter
range of dispersal are predominantly from plants of dis-
turbed ground set against a background of damp grassland.
Some of the marsh and aquatic plants may have been
growing in the ‘hut circle’ ditch. The 341 seeds of water
crowfoot (Ranunculus s. Batrachium), 4 of Zannichellia
palustris, and 1 of pondweed (Potamogeton sp.) from
another ‘hut circle’ ditch may have been introduced by

flooding or have grown there, but, along with the aquatic
Crustacea, indicate that these ditches contained water.
Two seeds of hawthorn (Crataegus sp.) from 1007 show
that woody species were not entirely absent, but there
was no preserved wood or twigs from any of the Iron
Age features, and the two species of beetle associated
with wood in Table III (Anobium punctatum and Lyctus
fuscus) only attack dead wood including structural
timbers (Hickin 1963a, 1963b). The presence of domestic
animals is attested by over half the beetles from the Iron
Age features being ones which live in dung or Decaying
vegetation or feed on the dung of large herbivorous
mammals, eg. Aphodius spp. A little cereal-type pollen
is present but Farmoor complex a is on the alluvium of
the floodplain which is described as being unsuitable for
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TABLE I FARMOOR: POLLEN

Percentage of total
pollen and spores
I A R B
sump well
1007 43

Alnus Alder
Betula Birch
Pinus Pine

-

+
Quercus Oak

-
-

Corylus Hazel 1.9
Gramineae Grass 42.1

Cereal Type 2.3
Chenopodiaceae Orache etc. 9.3
Compositae

Liguliflorae 12.2
Tubuliflorae 1.9

Cruciferae 2.3
Cyperaceae Sedge 0.5
cf. Orchidaceae Orchid 0.9
Plantago lanceolata L. Ribwort Plantain 8.4
P. major L. or media L. Plantain -
Polygonum cf.

aviculare L. Knotgrass 0.9
P. cf. Convolvuluss L. Black Bindweed 0.9
Ranunculaceae Buttercup etc. 1.9
Rosaceae

Potentilla -
cf. Rubus -

Rumex cf. acetosa L. Sorrel 0.5
Rubiaceae 0.5
Trifolium Clover 1.4
Umbellifcerae 2.3
Urtica Nettle 0.9
Varia 7.0
Dryopteris
Polypodium 0.5

Pteridium Bracken 1.4

0.3
0.3
- Trees
0.6
0.9 Scrub

43.8 Grass
0.3
1.6

6.5
8.1
1.2
3.4
-

12.1
5.9

0.3
- Herbs
1.6

0.3
0.3

0.9
2.2
3.1
-
5.6
0.3
- Fern

spores
0.3

Percentages from count of 214 322
grains grains

arable (Jarvis 1973), and there is the evidence for flooding
given above. Perhaps it came from arable fields on the
nearby gravel terrace, but as its separation from other grass
pollen was on the basis of size alone there remains a slight
possibility that it was from wild grasses with large pollen
grains (Dimbleby, pers. comm.).
Of particular interest are the fragments of fern found
from several of the features of complex a which matched
bracken, and the spores of Pteridium in Table I. The
habitat at Farmoor is unsuitable for the growth of bracken
but it does grow on the nearby hills of Wytham and
Cumnor. There is evidence of prehistoric man bringing
bracken to sites elsewhere (Dimbleby and Evans 1974).

The Roman environment
As in the Iron Age, grassland was predominant with only
2.1% of the pollen from well 43 being from woody
Species. The better representation of grassland seeds and
insects enables both pasture and meadowland to be de-
tected. Meadow rue (Thalictrum flavum), tufted vetch
(Vicia cracca), and ox-eye daisy (Chrysanthemum
leucanthemum) were recovered from some of the Appleford
and Farmoor Roman wells or can be inferred from insect
remains. They are characteristic of meadow rather than
pasture by the River Thames (Baker 1937). Grazing is

indicated by the large number of dung beetles and by
Eleocharis spp., plants of damp pasture, grazed marshlands,
and open wet ditches (both subspecies of E. palustris
and probably E. uniglumis are present). These plants are
restricted to places where competition from tall growing
species is slight or absent (Walters 1949). As before, tree
pollen, including hazel, is very low, but unlike the Iron Age
features, all the Roman deposits examined produced twigs,
including hawthorn (Crataegus sp.) or sloe (Prunus
spinosa). They also contained beetles which do not invade
structural timbers but attack living or dead wood with the
bark in place (Hicken 1963a; Munro 1926); some prefer
non-Rosaceae species — eg. Phymatodes testaceus, found
on oak, and Leperesinus fraxini, on ash. The appearance of
tree and scrub species without a rise in the level of hazel
pollen possibly results from a landscape with hedges com-
posed mainly of Crataegus/Prunus, insect-pollinated plants
which release little pollen to the wind, so the only surviv-
ing remains are their twigs and fruits. The only evidence
for cereal cultivation was a single cereal-type pollen grain
from well 43. This is surprising because it was situated on
the drier first gravel terrace and there was also a 4th
century corn drier containing carbonized spelt grains and
chaff at Farmoor. However, it may have been for drying
grain brought to the site before milling and the chaff is
explained by spelt being a wheat with enclosed grains.
After the grains have been threshed from the ear a second
threshing process is required if the chaff is to be removed
from the grain. Flax may have been cultivated, as its
seeds were recovered from several of the Appleford and
Farmoor Roman wells along with coriander from Farmoor.
The ‘arable’ weeds indicated by their seeds could have
grown in recently disturbed ground around buildings and
in farmyards of the settlements.

Discussion
The evidence from both the Iron Age and the Roman de-
posits examined suggests that clearance had been very
thorough on the first gravel terrace and floodplain and that
it was mostly maintained as grassland, both for hay and for
grazing. However, the way in which that grassland was
exploited was not the same in both periods. The Iron Age
settlements seem to be self-contained farms set in unen-
closed grassland, at Farmoor on both the gravel terrace
and the alluvium of the floodplain. One of the ‘hut
circles’ on the alluvium with good evidence for habitation
in the form of loomweights as well as pottery suffered from
flooding but was only 50 m away from the higher ground
of the gravel terrace. This strongly suggests that the winter
floods were not relevant to house location as they were
only occupied during the summer. Transhumance has
already been suggested for the Bronze Age and Early Iron
Age of this area on the basis of ring-ditch sites on Port
Meadow, Oxford, which flood in the winter (Case 1963).
He suggested that the floodplain was used for summer
grazing whilst winter-folds and corn plots were on the
second gravel terrace, well above the floods.
The number of times some of the Iron Age gullies had
been recut indicates that the same site was occupied for
more than a single season, but there is possible evidence
that it cannot have been in use for many years. All the
Roman and Iron Age sites produced many seeds from
plants of disturbed ground which do not normally occur
in grassland. Several are particularly associated with high
levels of nitrogen in the soil from dung and refuse around
farmyards and settlements. Both Iron Age and Roman
features contained many seeds of annual weeds, but seeds
of non-grassland perennial weeds only occurred in high
numbers from Roman deposits. Seeds of stinging nettle
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TABLE II FARMOOR: PLANTS

Number of seeds
I A R B
s u m p  well
1007 43 Habi ta t

Ranunculaceae
Ranunculus cf.

acris L. Buttercup 1
R. repens L. Buttercup 23
R. flammula L. Lesser

or reptans L. Spearwort 1
R. s. Batrachium Water Crowfoot 1

Papaveraceae
Papaver cf. dubium

L. Poppy
P. argemone L. Poppy  1

 5
 6Fumariaceae

Fumaria sp.
Cruciferae

Brassiceae sp.
Coronopus

squamatus
(Forsk.) Aschers Swine-cress

Thlaspi arvense L. Penny-Cress
cf. Capsella bursa- Shepherd’s

pastoris (L.) Medic. Purse
cf. Sisymbrium

officinale (L.) Scop.
Hedge

Mustard
cf. Descurainia sophia

(L.) Webb Flixweed
Cruciferae  spp.

Violaceae
Viola spp. Violet

Caryophyllaceae
Agrostemma

githago L.
Stellaria media

gp.
cf. S. graminea L.

? Stellaria sp.

Corn
Cockle

Chickweed
Stitchwort -

? Sagina sp.
Caryophyllaceae

Pearlwort

spp.
Chenopodiaceae

Chenopodium Good
bonus-henricus King Henry
L.

C. album L. Fat Hen 42

Atriplex sp. Orache
Chenopodiaceae Goosefoot

spp. etc.
Linaceae

Linum usitatissimum
L. Flax

L. catharticum L.
Papilionaceae

Trifolium  sp. Clover
Rosaceae

Rubus fruticosus
agg.

Potentilla
Blackberry

anserina L. Silverweed
P. cf. reptans L.
Potentilla spp.
Rosa sp. Rose

 1

 2

 5

 -

 -
 4

 2

 -
10

10

-

42
   1 
3
-

35

461

120

14

-

 4

 2
20
 3

 3 Gw
 32 Gw WD

 - M
 - A

Da esp
 - in cereal

crops
 2 Da light

soils

 2 Da

 2 Da B C
Desp
trampled

 1 places
 5 Da

 3 Da

 2 Da

 1 D
 32

 -    MGSW
Da

Da corn-
 5 field weed
 87 Da
 - GW
48
 3 G

 6

CDG
nitro-

 2 gen
rich

 11 Da
nitro-
gen
rich

 20 Da

 12 Da

 9 C
 4 G

 5 G

 - W S D

 2 Gw D
10 G D

 1
 1 SW

Number of seeds
IA RB
sump well
1007 43 Habitat

Prunus spinosa L Sloe
Crataegus sp. Hawthorn

Umbelliferae
Anthriscus

caucalis Bieb.
Torilis sp.
Conium maculatum

L. Hemlock

Oenanthe aquatica Water
(L.) Poir Dropwort

Aethtusa cynapium Fool’s
L. Parsley

Daucus carota L. (Wild) Carrot
Polygonaceae

Polygonum
aviculare agg. Knotgrass

P. persicaria L. Red Shank
P. 1apathifolium

L. or nodosum
Pers.

P. convolvulus L. Black Bindweed
Rumex spp. Dock, Sorrel

Urticaceae
Urtica urens L. Small Nettle
U. dioica L. Stinging Nettle

Primulaceae
Anagallis Scarlet

arvensis L. Pimpernel
Solanaceae

Hyoscyamus niger
L. Henbane

Scrophulariaceae
Veronica sp.

Labiatae
Lycopus europaeus

L. Gypsy-wort
Prunella vulgaris

L. Self-heal
Lamium sp. Deadnettle
Galeopsis Hemp-

tetrahit agg. nettle
Labiatae spp.

Plantaginaceae
Plantago major

L. Plantain
Caprifoliaceae

Sambucus nigra
L. Elder

Valerianaceae
Valerianella Lamb’s

rimosa Bast. Lettuce
V. dentata Lamb’s

(L.) Poll. Lettuce
Dipsacaceae

Dipsacus fullonum
L. Teasel

Compositac
cf. Senecio sp. Groundsel or

Ragwort
Anthemus cotula Stinking

L. Mayweed

 -
2

 2
-

 71
 9

 2
1

33

2 SW
 1 SW

2 D
- Da

1 B W S D
(all
damp)

- A

2 Da
2 GC

31 Da
1 Da B

 1 Da B
 4 Da
18 Da

G M W

107
17

 3

 23 Da
 160 D W S B

- Da

 5  3 D

 2

 3  - M

 6  20 G
 1  1 Da

 1 Da
 2  1

11

 -

 1

11

 -

 -

 -

38

24

G Da

S W D
esp
nitro-
rich

 - Da

 1 Da

 1 B S D

Da
 2 GM

Da
25 heavy

soil
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TABLE II FARMOOR: PLANTS (contd)

Number of seeds
IA RB
sump well
1007 43 Habitat

Number of seeds
IA RB
sump well
1007 43 Habitat

Chrysanthemum Ox-eye
leucanthemum Daisy
L.

Carduus or Cirsium
spp. Thistle

Onopordum Cot ton
acanthium L. Thistle

Centaurea cf.
nigra L. Knapweed

Leontodon cf.
autumnalis L. Hawkbit

Sonchus cleraceus Sow
L. Thistle

S. asper (L.) Hill Sow Thistle
Taraxacum sp. Dandelion

Alismataceae
Alisma sp. Water Plantain

Juncaceae
Juncus spp. Rush 166 198

2 G esp
GwM

G Da
47 S Lemnaceae-

Lemna sp. Duckweed  - 1 A
3
-

-

- D ?C Cyperaceae
Eleocharis spp. 10 78 MGw

2 G Open

2 G
vege-
tation

2 2 Da
16 1 0  Da
- 2 DG

Carex spp.
Gramineae

Gramineae spp.

Sedges 31 26

Grasses 4 30

1 BA Total 1386 1028-

Habitat information. A aquatic, B bankside/water’s edge, D
disturbed ground, a – can occur in arable habitats, G grassland,
w wet grassland, M marsh, S scrub, W woodland.

TABLE III FARMOOR: COLEOPTERA

Minimum no. of

or

individuals
I A R B Habitat
sump well
1007 43 food

Carabidae
Leistus spinibarbis (F.) -
Nebria brevicollis (F.)  1
Notiophilus sp.  -
Helobium multipunctatum

(L.)
Elaphrus cupreus Duft.  -
Loricera pilicornis (F.)  -
Clivina fossor (L.) or

collaris (Hbst.) -
Dyschirius globosus (Hbst.) -
Bembidion  properans

Steph.  1
B. gilvipes Strm. -

B. dentellum (Thunb.) -
B. assimile Gyll. or

clarki Daws. -
B. biguttatum (F.) -

B. guttula (F.) -
B. unicolor Chaud. or

guttula (F.)  1
B. lunulatum  1
Bembidion spp.  -
Trechus  quadristriatus

(Schr.) or obtusus Er. 14
Trechoblemus micros

(Hbst.)  -
Harpalus aeneus (F.)  -
H. azureus (F.)  -
H. S. Ophonus sp.  -

 2
 9
 1

 2
 1
 3

 1
 2

 9
 1

 1

 4
 2

 1
 -
 -
 1

 4

 1
 2
 1
 3

Sm (under trees)

O

Ow
Sw
Sm
includes under-
neath dung
Om

O
Sm (under trees)
also flood refuse
Rw

Rw
w among moss
and leaves
Rw

R S m w
Rw

w
O
O

Minimum no. of
individuals

or
IA R B Habitat
sump well
1007 43 food

H. rufipes -

Amara aenea (DeG)  1
A. aulica (Pz.) -

Amara spp.  1
Feronia cuprea (L.)  1
F. caerulescens (L.) -
F. vernalis (Pz.) -

17

 5
 1

12
 3
 2
 3

F. melanaria (Ill) 2 6
F. nigrita (F.)  5
Calathus fuscipes (Goez.) -  5

C. melanocephalus (L.) -
cf. Synuchus nivalis (Pz.)
Agonum marginatum (L.)

 -
-

A. mulleri (Host.)
A. viduum (Pz.) -
A. dorsale (Pont.) -
Lebia chlorocephala

(Hoff.)
Dromius cf. notatus Step. -
Metabletus obscuroguttatus

(Duft.) -
Brachinus crepitans (L.) -

Dytiscidae
Hydroporus sp.
cf. Ilybius sp.

-

 4
 3
 1
 4
 1
 4

 1
 1

 1
 3

 1
 1

O often disturbed
ground
Od
meadow with
Compositae
Od
Om
O
flood refuse, wet
meadow with
Carex
Om
w
O esp disturbed
ground
Od
O
Ow
Od
Rw
grassland

grassland
d
m
Od

A
A
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TABLE III FARMOOR: COLEOPTERA (contd)

Minimum no. of
individuals

IA RB Habitat
sump well o r
1007 43 Food

Minimum no. of
individuals

I A R B
sump well
1007 4 3

Habitat
or
food

Hydrophilidae
Helophorus rufipes Bosc. 1
or porculus Bed.
H. grandis 2
H. aquaticus (L.) -
H. grandis or aquaticus

(L.) 1
Helophorus spp, 11
Sphaeridium bipustulatum

F. 1
S. scarabaeoides (L,) or

lunatum F. 1
Cerycon lugubris (01.) or

atomarius (F.)
C. terminatus (Marsh.)

 1
 1
 1
 3
 -
 1
 1

C. quisquilius (L.) -

Cercyon spp. 19 27
Hydrobius fuscipes (L.) -  1

Anacaena globulus (Pk.) -  1

Silphidae
Silpha obscura L.
Phosphuga atrata (L.)
Choleva or Catops spp.

Staphylinidae
Micropeplus fulvus Er.
Lesteva sp.
Oxytelus rugosus (F.)

-
-
-

-
3

O. sculpturatus Gr.
O. nitidulus Gr.

 4
1

Platystethus arenarius
(Geof.)  1

P. cornatus (Grav.)  2
Platystethus or Bledius sp.  2
Stenus sp.  -
Lathrobium sp.  1
Xantholinus fracticornis

(Müll)  3
X. angustatus Step.  -
X. fracticornis (M.) or

atratus Heer  -
X. glabratus (Gr.)
X. linearis (O1.)  -
X. longiventris Heer.  7
Philonthus intermedius

(Bois.) or laminatus
(Cr.)  -

Philonthus spp.  2
Staphylinus pubescens

DeG  -
S. olens Müll  -
Staphylinus sp.  -
Ontholestes tessellatus

(Geof.)  -
Histeridae

Hister spp.  1 DVC
Cantharidae

Cantharis cf. nigricans
(Müll) -

C. cf. rufa L. -
Rhagonycha sp.

-

15
3
-
8

3

1

A
A
A
A
A

DV

DV

1
 2

 4

DV
D V also flood
refuse
D V also flood
refuse
DVC
A - still water
with plant debris
A - still and
moving

 1 C
 1 includes C
 4 VC

 1 V
 -
11

 6
 -

D V mud near
water
DVC
V mud near
water

 7
79
 -
 1
 2

D C rotten fungi Ptinidae
mud by water Ptinus fur (L.)

mostly wet places
DV

 4 DVC
 1 DV

 11 DVC
 1 V
 3 DV
 6 DV

 3
 14

 2
 1
 1

 1

 2

 1
 1
 1

DVC
DVC

includes C

DC

on flowers
esp. Umbelliferae

Malachiidae
Malachius marginellus O1.

Elateridae
Melanotus rufipes (Hbst.)  -
Athous hirtus (Hbst.)   -
A. haemmorhoidalis (F.)   -
A. bicolor (Goez)  -
Agriotes pallidulus (111)  1
A. sputator (L.)
A. obscuras (L.)  -

 1

 4

 1

 4

 -

 1

 2

 -

 -

 2
 2

 1
 -
 -
 2
 -
 -

Dryopidae
Dryops sp.

Nitidulidae
Meligethes sp.

Cryptophagidae
Cryptohagidae spp.

Phalacridae
Phalacrus sp.

Lathridiidae
Lathridiidae spp.

Mycetophagidae
Typhaea stercorea (L.)

Lyctidae
Lyctus fuscus (L.)

Anobiidae
Anobium punctatum

(DeG)

Pyrochroidae
Pyrochroa serraticornis

(Scop.)

Geotrupidae
Geotrupes spiniger

(Marsh.)
Geotrupes sp.

Scarabaeidae
Onthophagus sp.
Oxyomus sylvestris

(Scop.)
Aphodius erraticus (L.)
A. luridus (F.)
A. rufipes (L.)
A. equestris (Pz.)
A. contaminatus (Hbst.)  4
A. cf. prodromus (Brahm.)   -
A. sphacelatus (Pz.) or

consputus (Cr.)  1
A. fimetarius (L.)  -
A. scybalarius (F.)  8
A. cf. niger (Pz.)  8

 1 on flowers

rotton wood

larvae on
roots of
grassland
plants

 2 in or near water

 - adults on flowers

9

-

V

larvae on smuts
of grasses or
sedges, adults on
flowers

26 V

 2 mouldy plant
remains

 - dead hardwood

 7 dead hardwood
and softwood

 9 dry, decaying
plant matter,
sometimes wood
or food remains

 1
larvae under bark
of rotten wood,
adult on flowers
near woods

 -
 1

D
D

 1 D

 12
 1
 -

 3
 3
 4

 23

D V C and fungi
D
D
D
D
D
D

 4 D
 4 D
 6 D
 - D
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TABLE III FARMOOR: COLEOPTERA (contd)

Minimum no. of Minimum
individuals

or

no. of individuals
I A RB Habitat IA RB
sump well

food
sump well Habitat

1007 43 1007 43 or food

A. lividus (O1.)  1
A. cf. granarius (L.) 5
Aphodius spp. 4
Phyllopertha horticola

(L.) 1

Cerambycidae
Phymatodes testaceus

(L.) -

P. alni (L.) -

Chrysomelidae
Gastrophysa polygoni

(L.)  1
Phaedon sp.  -
Hydrothassa aucta (F.)  -

Prasocuris phellandrii
(L.) -

Phyllotreta vittula Redt. 1

P. nemorum (L.)  -  1
P. atrata (F.)  -  1
P. nigripes (F.)  3  3
Aphthona coerulea (Geof.)  -  3

Longitarsus spp.  3
Haltica sp.  -
Mantura rustica (L.)  -
Chaetocnema concinna

(Marsh.)  5

 5
 6
 1

10

 -
 -

364

 -

4

1

 -
3
1

2

 1

TABLE IV FARMOOR: MOLLUSCA

D
D
D

larvae on grass
roots

larvae in wood
of deciduous
trees, mainly
oak
larvae under bark
of deciduous
trees

Polygonaeceae
H
Ranunculus spp.
(buttercups,
etc.)

aquatic
Umbelliferae
Cruciferae esp
Rorippa
amphibia
Cruciferae
Cruciferae
Cruciferae
Iris pseudacorus
(yellow flag)
H

Polygonaceae

Polygonaceae esp.
P.aviculare

Number of individuals
I A RB
sump weIl
1007 43 Habitat

Gastropoda
Valvata cristata Müll  -
Lymnaea truncatula (Müll) -
Planorbis leucostoma

 -Milt.
Vertigo pygmaea (Drp.)  -
Vallonia costata (Müll)  -
V. pulchella (Müll)  -
V. pulchella (Mull) or

excentrica Stk.  -
Hygromia hispida (L.)  -
Oxychilus cellarius (Müll)  -
Limax or Agriolimax

1 A
1 A M (0)

1 A
1 T M (o)
2 T (o)
5 T M (o)

3 T M (o)
5 T M (s)
3 T (S)
3 TM

Bivalvia
Pisidium sp.  - 16 A

Chaetocnema sp. -

Psylliodes cf. cuprea
(Koch.)

P. cf. chalcomera (11.)

-

-

Curculionidae
Apion aeneum (F.)

A. radiolus Kirb.
A. urticarium (Hbst.)

-

-
-

Apion spp. 2 3
Sitona spp. 1 5

Notaris acridulus (L.) - 9

Phytonomus austriacus
(Schr.)  1

Phytonomus sp.  -
Ceuthorhynchus pollinarius

(Forst.)  -
C. erysimi (F.) 1
Ceuthorhynchinae spp.  1

Scolytidae
Leperesinus fraxini (Pz.) -

2

2

 1

1

 1
2

1
1

2
5
8

4

includes
Eleocharis
Cruciferae

Carduus spp.
(thistles)

Malvaceae
(mallows)
Malvaceae
Urtica spp.
(nettles)
H
mainly
Papilionaceae
larvae on
Glycera maxima,
adults on aquatic
plants
Trifolium spp.
(clovers)
H
Urtica dioica
(stinging nettle)
Cruciferae
H

mainly
Fraxinus (ash)

Total 159 946

Farmoor: Food or habitat information, Carabidae (the degree of
shade of the habitat is qualified by its dampness, information from
Lindroth 1974): O open, R rank vegetation, S shaded, d dry, m
moist, w at water’s edge; The other beetles: A aquatic, c carrion,
D dung (some species of Aphodius also occur in decaying vege-
tation but require dung to breed), H herbaceous plants, V decaying
vegetable remains

Total 0 41 Habitat information: A aquatic, M marsh, T terrestrial.
Qualified by (o) open, (s) shaded or damp
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TABLE V FARMOOR: OTHER ARTHROPODS

INSECTA

Number of individuals
I A RB
sump well Food or
1007 43 Habitat

Dermaptera
Forficula auricularia L.

Hemiptera
Sehirus bicolor (L.)

2 26

- 1 Lamium album
sometimes

23
4
7

1

Homoptera spp.
Hymenoptera
Formicidae

Stenamma westwoodi
Wstd.

13 2
1 6

Heterogaster urticae
(F.)

Scoloposthetus sp.  1
Aphrodes bicintus (Schr.) -
A. albifrons (L.) or

fusco fasciatus (Goez.)  -
Aphididae sp.

Ballota nigra
Urtica dioica
(stinging nettle)

Myrmecina graminicola
(Lat.)

Formica cunicularia Lat.

F. rufa L.
Lasius fulginosus (Lat.)

L. niger (L.)
L. umbratus (Ny1.)

-
-

-
-

4Hymenoptera spp.
Diptera

Chironomidae sp. (larva
heads)

Diptera spp. - adult
heads

Diptera spp. - puparia
CRUSTACEA
Branchiopoda - Daphnia

Ostracoda

ARACHNIDA
Araneae (spiders)
Acarina (mites)

1 worker at tree roots,
under stones

- 1 female
l worker heathland, turf

banks
1 female in woods
2 workers in dead wood,

hedges, also
sand

7 workers in soil
4 workers under stones, in

dead wood
79

many few Aquatic

 3 4
 5 3

many very Aquatic
numerous- many Aquatic

 - 39
numerous  numerous

(Urtica dioica), which does not flower in its first year
(Greig-Smith 1948), were in low numbers from the Iron
Age, and elder (Sambucus nigra) seems almost confined
to Roman deposits. A comparison between the numbers
of non-grassland weed seeds from all the samples to be
examined completely is given in Fig. 2. The difference is
not due to the different nature of the deposits. A sample
from a Roman ditch (not included in Fig. 2) so far only
examined for those species listed in Fig. 2 contained 1766
seeds of U. dioica and only 5 seeds from the annual
plants.
A possible reason for this difference is that the Iron Age
settlements were temporary whilst the Roman ones were
permanent. There would be few of these weed seeds
present in the grassland before a settlement was founded
but, once the activities of man had left disturbed nitrogen-
rich soil around his dwellings, colonization could begin.
In the first year, of course, only the annuals would
produce seed. in the second year there would still
probably be a preponderance of annual weed seeds be-
cause the only perennials setting seed would be those
few plants which had arrived from outside as seeds in the
first year. The annuals would have mostly arisen from
locally produced seeds of the previous generation. Over
the next few years the perennials would establish them-
selves in number whilst continued human activity would
provide newly disturbed ground, ensuring that the annuals
were never completely replaced. If abandonment caused all
the Iron Age features to be filled within a few years of a
settlement being founded on grassland, the results obtained
might be expected for the reasons outlined above. If the
Roman settlements were permanent there would have been
time for perennial weeds in such numbers for a significant
amount of their seeds to occur in most deposits.
Further evidence for the more permanent nature of the
Roman settlements is that they were confined to the higher
ground, the first gravel terrace, with the grassland divided
up into small fields or paddocks by ditches and perhaps
hedges and laid out alongside droveways. These field
systems, however, do not extend on to the floodplain,
which was still probably open grassland.
Whilst man’s effects on the grassland in the Roman period
suggest land ownership rather than vague rights, much of
the old way of life may have remained. No evidence of
substantial Roman buildings on the first gravel terrace
has been discovered. Perhaps they were still living in turf
structures as is possible for the Iron Age. Even transhumance
may not have completely ceased. Part of the Roman settle-
ment at Farmoor was on the very edge of the gravel terrace,

Fig.2 Percentages of seeds from weeds of disturbed ground which do not occur in grassland, from the total number of
seeds of those species in a 5 lb sample; perennial species marked by an asterisk
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including well 43, which contained many seeds of marsh
plants and carabid beetles which live in such habitats. Flood-
waters probably introduced two of the species of aquatic
mollusc into the well (Valvata cristafa and Pisidium sp., see
Table IV) for, unlike the other molluscs in it, they cannot
emerge from water and travel overland. One of the
Appleford wells (250) contained spicules from a freshwater
sponge, which again suggests flooding. If these sites had
been occupied in the winter they would have been very
uncomfortable and there is slightly higher ground nearby.
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Cereal production, storage, and population: a caveat

P C Buckland

Synopsis
The generally accepted hypothesis that grain production
can be correlated directly with population numbers is
shown to be fallible because it takes no account of storage
loss due to insect attack. Pit storage, with its build-up of
lethal carbon dioxide, in the Iron Age would have lessened
the depredations of the grain weevil, Sitophilus granarius L.,
which has not yet been shown to exist at such a date.
On the other hand, there is much eveidence from Roman
period contexts both for above-ground storage and for
the presence of the grain weevil. The destructive power
of this insect, as much as an increased population or the
demands of the Roman army, may  have accounted for the
need to cultivate more land.

Population estimates
From these days of sanitary inspectors and increasingly
stringent hygiene regulations, we tend to view past cultures
with an air of somewhat clinical detachment, an attitude
fostered particularly by the current fascination with wholly
theoretical models. The hypothesis that a relatively simple
direct correlation exists between the amount of grain pro-
duced and the number of mouths it will feed has long
existed in the archaeological literature, and was crystallized
with Bersu’s publication of Little Woodbury in 1940.
Whilst few would now accept his ideas uncritically for the
Iron Age, similar estimates continue to appear for the
Roman period (e.g. Manning 1975), where passing Classical
references (Polybius, VI, 39, 13; Pliny, N. H. XVIII, 67)
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P C Buckland

Synopsis
The generally accepted hypothesis that grain production
can be correlated directly with population numbers is
shown to be fallible because it takes no account of storage
loss due to insect attack. Pit storage, with its build-up of
lethal carbon dioxide, in the Iron Age would have lessened
the depredations of the grain weevil, Sitophilus granarius L.,
which has not yet been shown to exist at such a date.
On the other hand, there is much eveidence from Roman
period contexts both for above-ground storage and for
the presence of the grain weevil. The destructive power
of this insect, as much as an increased population or the
demands of the Roman army, may  have accounted for the
need to cultivate more land.

Population estimates
From these days of sanitary inspectors and increasingly
stringent hygiene regulations, we tend to view past cultures
with an air of somewhat clinical detachment, an attitude
fostered particularly by the current fascination with wholly
theoretical models. The hypothesis that a relatively simple
direct correlation exists between the amount of grain pro-
duced and the number of mouths it will feed has long
existed in the archaeological literature, and was crystallized
with Bersu’s publication of Little Woodbury in 1940.
Whilst few would now accept his ideas uncritically for the
Iron Age, similar estimates continue to appear for the
Roman period (e.g. Manning 1975), where passing Classical
references (Polybius, VI, 39, 13; Pliny, N. H. XVIII, 67)
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give some idea of the daily grain ration for soldiers in the
Roman army. Calculations have also been made on the
estimated capacity of granaries within forts (Bulmer 1969).
Such estimates are virtually impossible to substantiate from
the archaeological record, and data on modern production
and storage losses show that these factors, far from being
negligible, can create serious difficulties in models based
upon apparent potential grain production and consump-
tion. Archaeologists rarely refer to loss during storage, and
current experimental work on the use of pits for grain
storage during the Iron Age (Reynolds 1974) has tended
to reinforce the view that losses were minimal and confined
to marginal bacterial action. Yet in 1947, the United
Nations Food and Agriculture Organization (FAO) estim-
ated that 10% of world cereal production was lost to
insect attack during storage (Munro 1966). In granaries,
the most destructive pests are the warehouse moth,
Ephestia elutella (Hubn.), and the grain weevil, Sitophilus
granarius L., the latter accounting for 5% of corn produc-
tion in France before World War II (Hoffman 1954).

Infestation of stored products
Forty years ago infestation of stored products was regarded
as inevitable; at the present time the widespread use of
insecticides and underground silo storage in the exporting
countries has reduced losses considerably, but insect attack
remains a major problem, particularly in the developing
countries (Munro 1966). In the past, with no effective
means of eradication other than burning the grain and the
structure in which it was stored, infestation would have
been a continual problem. A factor which must be well
in excess of the FAO estimate of 10% loss for 1947 has
to be built into any model for an archaeological agricultural
community. To the unquantifiable and erratic effects of
famine resulting from bad harvest, impossible to allow for
without documentary evidence, must be added outbreaks
such as occurred in France in the mid-18th century, when
the depredations of the Angoumois grain moth, Sitotroga
cerealella (Ol.), caused widespread famine (Munro 1966).

Tribolium species was recovered from the Roman sewer at
York (Buckland 1976a). These probably initially
came from contemporary grain or flour imports from the
Continent, a direction contrary to the slim documentary
record, since the flour beetles cannot successfully overwinter
in this country in unheated buildings (Solomon and
Adamson 1955) and it is unlikely that suitable undisturbed
natural woodland habitats survived close to maior settle-
ments into the Roman period. It is also a species of
Tribolium which provides us with the earliest record of a
synanthropic insect - from a tomb of the mid-3rd
millennium BC in Egypt (Andres 1931).
Although the species so far discussed might once have been
endemic in natural habitats, the principal primary pest of
stored grain, the weevil Sitophilus granarius, must be
anthropocorous. Not only is it tied to crops cultivated and
stored by man, but it is also flightless, depending upon
accidental transport for its dispersal. It has been recorded
from a wide range of products, including corn, rye, barley,
maize, oats, buckwheat, millet and chickpeas, and, more
rarely, chestnuts, acorns, and corn meal (Hoffman 1954).
The preferred habitat, however, is stored cereal crops, where
the larvae develop wholly within the grains. The date of the
first introduction into Britain has yet to be settled. It may
have arrived with the seed corn of the first Neolithic colon-
ists, but the earliest evidence comes from the Roman period,
by which time it was widespread in all types of settlement
in the Lowland Zone, It is recorded from military estab-
lishments at York (Buckland 1974; 1976a) and Malton,
Yorkshire (Buckland unpubl.), from a small town at
Alcester, Warwickshire (Osborne 1971b), and less substantial
rural settlements at Lynch Farm, near Peterborough and Dragonby.
Lincs (Buckland unpubl.). In the more permanent stores such as
fort granaries, continual reinfestation from residues, still a major
problem (Coombs and Freeman 1955), would have been
unavoidable and total spoilage could not have been infrequent,
a source for many of the excavated burnt grain deposits, such
as that at Malton (Buckland unpubl.). Some livestock in his
food must have been a fact of life for the Roman soldier, as
it was for the seaman in the 18th century (Banks 1769). Above
a certain level, however, the concentration of waste products
and toxic microflora becomes lethal, a fact well illustrated by
a 15th century lawsuit, when a certain Thomas Sharp was
indicted for selling malt so ‘raw, recked and damaged with weevils
that it killed the hogs and hens and capons that fed upon it’
(Salzman 1923). In the Roman period, losses on both the
local and centralized scale must have been considerable and
cannot be ignored in calculations of both military require-
ments and site subsistence patterns.

Grain pests in the Roman period
It could be argued that the present cosmopolitan distribu-
tion of the pests of stored products stems from the world-
wide trading links of the post-medieval and modern period,
but there is now sufficient fossil evidence to show that at
least the associated Coleoptera were widely distributed in
Europe by the Roman period. Two of the common secon-
dary grain pests, the saw-toothed grain beetle, Oryzae-
philus surinamensis (L.), and the flat grain beetle.
Cryptolestes ferrugineus (Steph.). are-recorded occasionally
from natural woodland habitats in south-east England
(Hunter et al. 1973), and primary infestation might once
have occurred in this country from the wild, although in
their natural pabula both belong to the Urwaldrelikt group, Pre-Roman evidence
whose distribution has been drastically curtailed by forest
clearance (Buckland and Kenward 1973). The earliest record

There can be no doubt that the Roman occupation, with its

of C. ferrugineus, therefore, from the 1st century Roman
large-scale collection and transportation of grain for the

harbour at Fishbourne (Osborne 197l), could have origin-
army, provided abundant opportunity for the dispersal of

ated from a natural habitat and, similarly, O. surinamensis
the pests of stored products and other synanthropic insects

from a 4th century well at the Barnsley Park Villa, Glouces-
(Buckland 1976b), and it may be significant that the

tershire (Coope and Osborne 1967), although by this date
grain fauna has yet to be recovered from any pre-Roman

there is abundant evidence of the effects of the grain fauna.
deposit. There is, however, something of a dearth of

In a period of greater extent of forest cover and perhaps
suitable material. Absence from the late Bronze Age well–

marginally warmer temperatures, it is possible that the
for such it must be on the insect evidence (Osborne 1969)–

flour beetles, Tribolium spp.,
at Wilsford, Wiltshire, is not surprising, in view of the

whose primary habitat would
appear to be thoroughly rotted wood, were native to this
country. In the Roman period, T. castaneum (Hbst.)
occurred in a burnt grain deposit from the villa at Bay’s
Meadow, Droitwich, Worcestershire (Osborne 1974), and a

wholly pastoral picture presented, but grain occurs in
quantity in Childe’s black midden deposit at Skara Brae,
Orkney, and the fauna is absent (Buckland unpubl.). It is
possible that isolation and limited cross-channel contacts,
as well as relative transience of individual occupation sites,



provided quarantine, but this becomes progressively more
difficult to substantiate during the Iron Age, particularly
when it is emphasized that introduction could result from
an infestation in grain carried for the needs of a boat crew.
Large hillforts and oppida must have provided as many
suitable habitats as the Roman military and urban centres,
but waterlogging is rare on such sites and therefore evidence
is difficult to come by. The pond deposit on the Breiddin,
where four-post structures approach a waterlogged area,
provides an ideal opportunity, but recent arguments for
short-term occupation on many hillfort sites (Guilbert 1975)
compound the problem, and absence from the samples
examined (Girling unpubl.) means nothing.

Importance of pit storage
If the archaeological interpretation is correct, however,
the absence during the Iron Age in much of the Lowland
Zone is accountable by a cultural trait, that of pit storage.
As Dendy and Elkington (1920) showed, the most simple
way of eradicating weevil attack is by pit storage, where the
rapid concentration of carbon dioxide becomes lethal to
the insects, and, provided waterlogging does not occur,
losses to the microflora are also minimal (Reynolds 1974).
On many subsoils, pit storage is impracticable and, on
suitable ones, the method was far from universal (Piggott
1958), but its use on large areas of the Chalk outcrop
would have created something of a barrier to grain pest
distribution, which was broken down by the change to
above-ground granaries during the Roman period. Despite
its relative cold-hardiness (Solomon and Adamson 1955),
dispersal into the Highland Zone would be hampered by
smaller settlement size, isolation, predominantly pastoral
economies, and the parching of grain intended for later
consumption.
If this hypothesis is correct, the great increase in land
under cultivation sometimes claimed for the Roman period
(e.g. Phillips 1970) may not be the result of Increased popu-
lation under the Pax Romana or the heavy burden of the
annona militaris but the outcome of the increasing atten-
tions of an unwanted guest, Sitophilus granarius, whose
activities could have accounted for well in excess of 10%
of the cereals produced in the Lowland Zone.
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The Late Glacial and Early Flandrian ungulates of England and Wales -
an interim review

Caroline Grigson

Synopsis
This paper is an account, taken largely from the literature
published before 1976, of the various larger ungulates that
were present in Britain from the end of the Last Glaciation
to the Atlantic period (chronozones I-VIIa). It is an attempt
to establish which species were present during each chronozone,
and, though brief notes are given on the biology of bison,
horses, Megaloceros, reindeer, aurochs, elk (Alces alces), and
red deer, it does not attempt an ecological history of any of
these species, nor does it go into details of their likely
relationships with man. It is hoped that this paper will
help to build up a picture of the very important faunal
part of the landscape that man inhabited between the final
retreat of the glaciers and the arrival of the first farmers.

Distribution of ungulate fauna
The division of Britain into Highland and Lowland Zones
is not very apt when the ungulate fauna is considered. Feral
horses today are found both in the New Forest and on
Exmoor; red deer were once distributed over almost the
entire country, including, of course, the Scottish Highlands,
and in the Atlantic Period Bos primigenius was found every-
where, from East Ham close to Ordnance Datum in the
south, to roughly 2,500 ft at Moorhouse in the northern
Pennines. This is not to suggest that altitude and vegetation
do not affect the larger animals, but the division into
Scotland and northern England on one hand and central
and southern England and Wales on the other is, at times,
of more significance. This is just as well: our knowledge
of the Late Glacial fauna is largely derived from cave sites
which, almost inevitably, come within the Highland Zone
as defined by Sir Cyril Fox in 1932.

Cave sites
There are a great many sites in Britain, mainly caves, that
have been roughly dated to the Late Glacial period. This is
usually because they contain tools, broadly identified as
Creswellian, which belong to the Late Upper Pataeolithic
sequence that has come to be regarded as synchronous with
the Late Glacial and possibly with the end of the time of
the final amelioration of the last stadial of the great
Devensian glaciation. The sites that are possible to date
are summarized in Table I. As well as these we have an
embarrassment of sites, whose stratigraphy or dating, or
both, are, at least, confused. Radiocarbon dating, pollen
analysis, molluscan and other faunas, and other forms of
dating have been used, in some cases successfully, to sort
out the various sites and levels chronologically, but in many
cases the results so far published seem to be confused or
even conflicting. Of course this is often unavoidable–cave
sediments may often have been mixed as the result of
natural causes, particularly by animals–but it does mean
that it has been necessary to disregard a great many of the
sites for this survey these sites are listed in the Appendix
with reasons for their omission

The Late Last Stadial (c. 14,000-12,000 bc) and
Chronozone 1 - the Older Dryas (12,000-10,000 bc)
It is not easy to distinguish between cave faunas of the
late stadial and the succeeding Late Glacial I, but there are
three sites that help to suggest how this distinction may
be made on faunal grounds, and it is hoped that these results
may be used to suggest dates for some other sites.
Tornewton, Devon The Reindeer Stratum here is
assigned by the authors (Sutcliffe and Zeuner 1957–8) and
by Kowalski (1966) to the Late Pleistocene, and since it
contains late upper Palaeolithic tools one must assume that
this stratum belongs to the time when the Devensian ice
was retreating and man re-inhabited this country. It would
seem to be a late stadial and not a Late Glacial fauna, as is
sometimes assumed (e.g. Evans 1975, 49, 50–51). It con-
tained a rhinoceros (presumably the woolly rhino,
Coelodonta antiquitatis, though identified as Rhinoceros
sp.), reindeer. horse, and large bovids (some of which were
rather small), as well as hyaena anti bear; there are no lions,
mammoths, or Megaloceros.
Kent's Cavern, Devon This was very carefully excavated
in the last century and the fauna of the various layers was
identified from the teeth and noted in Pengelly’s diaries.
The whole site has recently been re-appraised by Campbell
and Sampson (1971) and radiocarbon dates have been
obtained from some of the layers. The fauna we are
concerned with comes from the Black Band, associated
with hearths near the top of the cave earth deposits. Two
radiocarbon dates were obtained from it; one is very late
stadial (12, 235 ± 120 bc) and was done on an Ursus arctos
bone, and the other was welt into Chronozone 1 (10, 230 ±
100 bc) and done on a Megaloceros bone. Thus it seems
that the collection iS a mixture of the fauna of two periods;
it consists of Equus, Rangifer or Cervus (almost certainly
Rangifer), Irish elk (Megaloceros), a large bovid (probably
Bison) and the woolly rhinoceros Coelodonta antiquitatis
The survival of lion and hyaena (though in small numbers)
should be noted. Mammoth is absent. Some of those
animals obviously belong to the stadial, but they cannot, on
the evidence from this site, be separated from those of
Chronozone 1. The early date for Megaloceros iS interest-
ing. Another site which looks as though it may, in part,
belong to the late stadial is Elderbush Cave, Staffordshire,
where the lower part of layer 9 contained woolly rhino,
reindeer, horse, bison, hyaena, bear, and lion, but no
artifacts (Bramwell 1964).
Sun Hole, Somerset is the other site that has been dated to
Chronozone 1 : a date of 10,428 ± 150 bc has been obtained
from an Ursus arctos humerus from this cave. The fauna
(reported by Jackson in 1955 and also by Tratman in l963
and 1975) also included horses, hyaenas, and Rangifer and
one bone of pig, as welt as periglacial rodents. There were
no lions, mammoths, or woolly rhinos and campbell (1971)
considers the pig bone to be derived or a misidentification.
Absence of an animal from a deposit does not necessarily
prove anything, but the results from these sites do suggest
that the fauna of the final stage of the last stadial in1

46



TABLE 1 FINDS OF UNGULATES FROM THE LATE LAST STADIAL AND LATE GLACIAL PERIODS (UNCERTAIN DATES IN BRACKETS)

DateChrono-
Site and layer

Dating
zone bc done on Notes References

Tornewton, Devon: (LLS) (between c. tools, small
reindeer stratum 14,000 and fauna etc.

Small ‘large bovid’, also Sutcliffe and

12,000?)
hyaena. bear and man; Zeuner 1957–8;
Coelodonta identified Kowalski 1966;
as Rhinoceros sp. Evans 1975

Kent’s Cavern,
Devon:
black band
– ditto –

LLS/1
inter–
face

GrN 6203 bone,

I

12325 ±
120
GrN 6204
10230 ±
100
BM 524
10428 ±
150

Ursus  arctos

O

bone,
Megaloceros

For Rangifer read
Rangifer or Cervus;
also lion and hyaena

Campbell and
Sampson 1971

Sun Hole,
Somerset

I bone
Ursus arctos

Periglacial rodents, also Jackson 1955;
hyaena, wolf, and bear; Tratman 1963; 1975
Campbell considers
pig doubtful

Also hyaena, lion, bear, Bramwell 1964
and lemmings

O

Elderbush Cave,
Staffs:
lower layer 9

Brean Down,
Somerset:
layers 11A & 1lB

(LLS &
I ?)

(fauna)

(fauna & O

stratigraphy)
Mammoth doubtful – ApSimon et al
one rib fragment: peri- 1961
glacial rodents, wolf, and

+
arctic fox
Found with broken
barbed points

Barnes et al
1971

Poulton-le-Fylde
(= High Furlong),
Lancs

Neasham, Yorks

II ST 3832 & 6 surrounding
10250 ± 260 mud
9715 ±  140

+

earlier than
Q66
8463 ± 210

pollen
analysis
overlying
mud + +

(fauna &
stratigraphy)

Trechman 1939;
Blackburn 1952
Moore 1954

Bramwell 1964

Bramwell 1964

Campbell 1969

II

IIFlixton, Yorks:
Site 2

Found with two flints

Elderbush Cave,
Staffs:
middle layer 9
Elderbush Cave,
Staffs:
upper layer 9 &
layer 10
Robin Hoods
Cave, Derbys:
layer OB

(II?) No tools

(III?) tools (fauna &
stratigraphy)

Creswellian tools

III BM 603 bone,
8440 ± 90 Equus sp

o o o o Date OK for horse, but
too young for other
fauna: also hyaena, bear,
and ibex (?)

good identification o  doubtful identification + remains of whole skeleton
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Britain included Equus sp., Rangifer, Bison, Coelodonta,
lion and hyaena. Mammoth does not seem to have re-
entered after the final phase of the last glaciation (see
Campbell 1971). Tentatively the fauna of the Older Dryas
period included Megaloceros, Rangifer, horses, and Bison.
On this basis one can suggest that those sites which,
although they are called ‘Late Pleistocene’ do not include
woolly rhino, lion, or hyaena, may belong to the Late
Glacial period.
One of the most important of these possible Late Glacial
sites is Windy Knoll, Derbyshire (Dawkins 1877). 6,800
bones were identified here in a fissure that was quite un-
associated with man. They included 2,457 bones of Bison
priscus (including 455 bones of young animals, or 14%)
and 762 bones of reindeer (including 44 young, nearly 6%).
Dawkins (1877, 729) took this to suggest that reindeer
were falling into a drinking hole and drowning in the
winter and that bison were doing the same in the summer,
which he thought implied an annual migration at different
times of the year in the two species. He wrote: ‘It is on
the route by which the bisons and reindeer must have
passed from the pastures of the Valley of Hope over the
Pennine Chain into the plains of Cheshire.’ He also
wrote: ‘The great numbers of reindeer and bisons, coupled
with the absence of extinct species, such as the mammoth
and the woolly rhinoceros, which have been found in the
district, induce me to refer it to the late Pleistocene age
and to a later era than that of the caves of Creswell Crags.
It may probably be referred to a time when hyaena, lion,
mammoth, and rhinoceros were no longer found in the
district.’
Another important site that may well be of this period is
Bosco’s Den. Gower (Falconer 1865), where the yellow
cave earth contained 750 reindeer antlers as well as deer
(? species) and Bos (Bison?). There were no mammoths,
rhinos, or lions. Surprisingly neither Bosco’s Den nor
Windy Knoll had horse bones.
King Arthur’s Cave, Herefordshire (Taylor 1927) had two
faunas which seem to be of this period, one from the
yellow rubble and one from the lower second hearth. The
fauna from both these levels was virtually identical and
consisted of giant red deer (see below), horse, a large
bovid, and periglacial small mammals, (At the base of the
second hearth were found mammoth, woolly rhinoceros,
and hyaena, but these were thought to be an admixture
from the underlying older deposits.)
Although some of the remains from Aveline’s Hole,
Somerset, are undoubtedly Flandrian the periglacial
elements of the fauna are very similar to those at King
Arthur’s cave, including the same giant red deer (see
below) and lynx. The tools were a mixture of Mesolithic
and Creswellian (Garrod 1926; Mellars 1974).
There are quite a number of other sites, which although
they are not dateable by their artifacts or contain mixed
faunas, look as though they include Late Glacial
animals. Kinsey Cave, Giggleswick Scars, Yorkshire had
reindeer, bison, lynx and bears (Jackson 1932). Plas Heaton
near St Asaph, North Wales, had hyaena, bear, wolf, rein-
deer, bison, horse, and glutton (Hawkins 1871). Elderbush
Cave, Staffordshire, (Bramwell 1964) had several layers
of which layer 10 and the upper part of the underlying layer

 9 contained reindeer, bear, and fox. The middle part of
layer 9 had pig and red deer, and the lower part of layer 9,
as already mentioned, looks late stadial. Neither the
middle nor lower parts of layer 9 contained artifacts, but the
bones in layer 10 had been split and were associated with
Creswellian tools. It is tempting to regard these two faunal
groups as belonging to Chronozones III and II. Hoyle’s

Mouth, near Tenby (Jones, E L 1882) is not very satisfac-
tory: the mouth of the cave which is where most of the
(Creswellian) tools were picked up had ‘reindeer, hog and
Bos Longifrons’ mixed with the unidentified bones of recent
animals. An inner chamber (D) had various animals, includ-
ing reindeer, but again mixed with the bones of recent
animals. However, woolly rhinoceros, mammoth, lion, and
hyaena were all absent, so probably the reindeer at least
are Late Glacial. The lowest sediments of Wetton Mill rock
shelter (Bramwell 1972) look periglacial and include rein-
deer and glutton. Banwell Cave, Somerset (Davies 1925),
with its Megaloceros, reindeer, and thousands of ox (=
Bison?) bones could be Late Glacial. Soldiers Hole, Somer-
set, had reindeer, bison, and bear, as well as periglacial
small mammals in its late Upper Palaeolithic levels (working
levels 4-9) (Jackson 1930; Parry 1930). Dowel cave,
Derbyshire (Bramwell 1959), had reindeer and probably
other species in its layer G which contained late Upper
Palaeolithic tools.
Brean Down, Somerset is a complicated site. The main bone
bed was thought by the authors (ApSimon et al. 1961) to
contain a fauna belonging to the Allerød Period. The layer
in question (11) is divided into a sandy limestone breccia
(11A) containing some bones, with a thin weathering layer
on its surface (11B) which is very rich in bones. It is
because this weathering could have taken place only in
relatively mild conditions that the layer 11B is assigned to
the Allerød. However, the mammal fauna from this level
looks distinctly arctic, and this is confirmed by the mollusca
which characterize ‘cold, open, periglacial conditions with
little vegetational cover’. On faunal grounds it seems likely
that this level shows the effects of Allerød weathering on
an earlier periglacial layer dating perhaps from the Older
Dryas. The ungulates found were horses, large bovids,
reindeer, Megaloceros and, very doubtfully, mammoth
(identified from one rib fragment).
The fauna from Chelm’s Combe, Cheddar, was identified
by Jackson in 1926. There were a great many layers here
of which numbers 6 to 22 were thought to be Late Pleisto-
cene. They contained a mainly arctic fauna with Equus
and Rangifer, but no hyaena, mammoth, or Coelodonta
and so should, on their macrofauna be dated to the Late
Glacial, though to which chronozone is not clear. Cervus
elaphus and wild pig were also present in the higher levels,
which could suggest that the site included the Allerød (see
below), but these might be Pre-boreal.

Giant red deer
The identity of the giant red deer found at King Arthur’s
Cave, Aveline’s Hole, and some other sites should be dis-
cussed. The position is complicated by the fact that it has
not yet been reliably established whether the red deer
proper (Cervus elaphus) was a member of the British Late
Glacial fauna. It is not recorded from the Danish Late
Glacial, even from the Allerød (Degerbøl 1946; 1964). So
many British sites contain an admixture from the Flandrian
(when red deer was extremely common) and from inter-
stadial levels that identifications have to be treated with
great care. The position is further complicated because
the Flandrian red deer were very much larger than the
modern Scottish animals that are usually used for compara-
tive purposes, and the interstadial and Interglacial forms
were even larger. Increased sire in ungulates usually leads
to an apparent increase in sexual dimorphism and this
alone could result in the identification of ‘large’ and
‘small’ sub-fossil red deer. Also there are other animals
which occurred in the Late Glacial and which could be
confused with red deer; these are Megaloceros giganteus



Grigson: Lute Glacial and Early Flandrian ungulates 49

and Alces alces. Additionally there is often a semantic
confusion between ‘giant deer’ (Megaloceros) and giant
red deer (Cervus). If red deer were present in the Late
Glacial they would certainly have been very large, with
smaller does, and they would probably have been confined
to the Allerøld.

Pig and roe deer
It seems likely that the pig (Sus scrofa) and the roe deer
(Capreolus capreolus), if present at all in the Late Glacial,
would also have been confined to the Allerød; both were
absent from Denmark in the Late Glacial period.

Bovids
Late Pleistocene and Late Glacial bison are generally identi-
fied as the large Bison priscus. This species was until
recently almost impossible to distinguish from BOS
primigenius when teeth or postcranial bones were used.
It has been rather acidly pointed out to me that large
bovid remains from Glacial or Late Glacial times are
automatically identified as Bison, and those from Flandrian
times, equally automatically, as Bos. Obviously in the
absence of distinctive features such bones ought to be
identified as Bos/Bison or merely large bovid, but if the
means have been suspect I think the result has been justified.
Bison priscus has been identified on its skulls and horn-
cores (which are quite distinct from those of Bos) in sites
that are almost certainly Late Glacial (such as Windy
Knoll, where very many skulls and horncores were present),
whereas Bos skulls and horncores have been entirely
absent. There arc, of course, many complete skeletons of
Bos primigenius from the Flandrian. Because of the work
of Stampfli (1963) it iS now possible to distinguish many
of the postcranial bones and sometimes even teeth of
Bison and Bos. and it is to be hoped that his results will
be more widely used. Remains of a small bison have been
noticed in various Pleistocene sites in Britain including
Tornewton and it may be that more than one species was
present then, and also perhaps in the Late Glacial, but
not much work has been done on this.

Horse
The horse, Equus, is also a common animal in Late Glacial
sites in Britain. It is usually taken as an indicator of open
country (tundra or steppe), but it does look as though
some forms may have adapted to woodland conditions.
The nomenclature of Equus is complicated and muddled
and the genus suffers from a surfeit of more or less undis-
tinguishable species which arc interpreted in many differ-
ent ways by many different authors. One of the simpler
theories is that E. germanicus was the typical Eurasian
horse from the Holstein Interglacial up to Würm I; its
precise biotopes are unclear, hut may have included forest.
Before, during, or after the Late Upper Pleistocene it
evolved into or was replaced by the modern horse E. ferus
(Boddaert). Equus ferus comprised three subspecies of
which two survived until recently: E.f. gmelini, the
tarpan of Eastern Europe and southern USSR and E.f.
przewalskii of eastern Asia (it is from one or both of these
that domesticated horses are thought to be derived): the
third form is E. f. solutréensis, long extinct, of western
Europe, found typically at Solutré and in the French Upper
Palaeolithic in general – this is the horse of the French cave
paintings.

actually was E. f. solutréensis; it seems likely, but in the
present absence of knowledge unidentified horses are best
referred to as Equus sp.

Chronozone II - the Allerød (10,000-8,800 bc)
As far as I can find out there are as yet no published dates
for cave deposits or archaeological sites for the Allerød
period in Britain, though the fauna of the caves may well
span this period. It has already been suggested above that
red deer and pig in Late Glacial deposits are likely to have
been of Allerød date. It may well have been that the
slight climatic amelioration made cave life less essential
for man. Our main knowledge of the Allerød fauna comes
from a very few stray finds of more or less complete
skeletons of various animals preserved in mud.
At Poulton-le-Fylde, Lancashire (Barnes et al. 1971;
Hallam et al. 1973) an almost complete skeleton of
Alces alces was found associated with parts of barbed
points; the mud in which the skeletons was found
was dated to 9, 715 ± 140 bc and to 10,250 ± 160 bc.
Another nearly complete skeleton of elk comes from
Neasham, Yorkshire (Trechman 1939), and is dated by
pollen analysis (Blackburn 1952). The preferred biotope
of Alces alces is open woodland and forest verges.
At Flixton Site 2, Yorkshire, the remains of at least
three horses have been dated to Zone II (Moore 1954;
Radiocarbon 1 (1959), 66).
It is likely however that there were other ungulates in the
Allerød of Britain; red deer and pig are possible contenders
and reindeer and Megaloceros were almost certainly here.
It was at this period that the Irish elk, Megaloceros giganteus,
which as Gould (1973; 1974) points out is misnamed,
mistreated, and misunderstood, flourished so dramatically
in Ireland. It came to a sudden end in Ireland, however,
being found there only in the lacustrine clays of zone II. It
probably entered Ireland from Britain at the time of the low
sea levels in Chronozone I (when, as we have seen, it was
already a member of the English fauna). Although there
are stray finds of Megaloceros in Britain, especially in the
Isle of Man, these have not yet been dated. It was probably
less successful here (possibly because of competition with
the real elk Alces alces, which was present in Britain, but
not in Ireland) and therefore less common here than in
Ireland. On the other hand elk tend towards woodland and
Megaloceros may have been a steppe or steppe/tundra animal.
Reindeer remains also have been found around the country,
but are almost all undated. Reindeer probably were here in
the Allerød possibly more in the north than in the south.
They were present in the Allerød of both Ireland (Mitchell
1969) and Denmark (Degerbøl and Krog 1959; Degerbøl
1964); in Denmark they were thought to have been only
winter visitors, and the same may be true for southern
England. A reindeer antler has recently been found near
Ipswich in Chronozone II-III sediments ( J J Wymer, pers.
comm.).
In Parry’s excavations at Goughs Cave, Somerset (Parry
1928; 1930; Jackson 1930) reindeer, Megaloceros, horse,
and red deer were the only ungulates found in the same
level as the late Upper Palaeolithic artifacts. The red deer
is only in the topmost level. This fauna might belong to the
Allerød.

Chronozone III - the Younger Dryas (8,800-8,300 bc)
This is yet another conjecture: it has not been Very little is known about this period, except that it was
established whether the Late Glacial tundra horse of Britain nasty, brutish, and short, as well as cold. The Allerød



50 Grigson: Late Glacial and Early Flandrian ungulates

mammals, including man, may well have retreated southwards
towards warmer areas and perhaps (to be wildly conjectural)
returned here only in summer. It seems to be generally
believed that the artifacts from caves are largely from
Chronozone I. Certainly the fauna of the Younger Dryas
would have been much impoverished compared with the
Older Dryas. The relative warmth of the late Allerød seems
to have done for Magaloceros in northern Eurasia if not on
a world wide scale, and the same is probably true of Bison
priscus. It seems unlikely that any of the real glacial mammals
(such as northern hyaena, Coelodonta, or cave lion) any-
where survived the climatic amelioration of Chronozone I,
let alone the Allerød, so these could not have re-entered
Britain in Zone III.
Bison priscus seems to have died out universally by the
Allerød at the latest. It has not been found from Denmark
in the Late Glacial, but there, in the Younger Dryas,
another form of Bison made its appearance. This was a
tundra form (Bison bonasus arbusto-tundrarum Dgrbl),
which seems to have been smaller than B. priscus, but larger
than the modern B. bonasus. The position in Britain is
complicated by the reports of small bison in earlier stages,
but on the present absence of evidence this new tundra bison
does not seem to have reached Britain.
It seems likely that the only ungulates in Britain in the
Younger Dryas were horse and reindeer, though there is
precious little evidence for this.
Of possible Younger Dryas faunas that from Elderbush
Cave has already been mentioned. If reindeer and horse were
the only large ungulates of Chronozone III it is possible that
the periglacial faunas from Hoyle’s Mouth, Wetton Mill,
Aveline’s Hole, and Chelm‘s Combe should be assigned to
zone III rather than zone I, but absence of particular species
needs treating with caution. The lower level of Bosco’s Den
has already been mentioned, but there was also a much
higher layer that contained a few shed antlers of reindeer
which could be from the Younger Dryas. The reindeer
antler from zone II/III near Ipswich has already been
mentioned.
Robin Hood’s Cave, Creswell. Derbyshire, had a very mixed
fauna, including red deer, Megaloceros, and Coelodonta
(Campbell 1969). It has two radiocarbon dates done on
horse bones – 8,400 ± 90 bc and 8,640 ± 90 bc -- which
should make it Younger Dryas; however the overlying
pollen is Late Glacial which makes the dating look very
unlikely (Mellars 1974).
In Denmark the end of the Younger Dryas was heralded by
a climatic amelioration that was so sudden that there was a
time lag before the flora and fauna became adjusted to it.
The earliest Danish find of Bos primigenius dates from
that time (Degerbøl and Fredskild 1970). The earliest
dated Bos primigenius in Britain is the incomplete skeleton
from Kildale Hall. This was dated by radiocarbon to
8,400 ± 200 bc, which should be the end of the Younger
Dryas, but Dr Jones notes that the bones were from the
deposit of the zone IV/V boundary (Jones, R L 1971)
and are very early Flandrian.

Reindeer
It is interesting to conjecture whether the reindeer
inhabited Britain at particular times of the year – was it
migrating elsewhere in the winter or perhaps into Scotland
in the summer? Could it have survived the climatic
amelioration at the end of the Late Glacial and gone on
into Chronozone IV? It is obvious from the large numbers
of bones found that it was very successful in England,
Wales, and Scotland (see Reynolds 1933). The distribution

of reindeer is limited largely by temperature; they can
survive northern latitudes in winter only if the snow cover
is thin enough to allow them to browse on the underlying
lichens (usually Cladonia spp) and their southern distri-
bution is limited by the maximum summer temperature.
Within these limits they will consume a surprising range
of vegetation, usually migrating northwards to escape the
heat of summer and southwards to escape the thick or
frozen snow of winter. This migration only needs to be
lengthy where conditions are extreme; in Britain where
extremes of temperature are and probably were less than
those of the Continent (including Denmark) the
migrations could have been quite short.
If the sudden rise in temperature at the end of the Younger
Dryas and beginning of the Pre-boreal holds true for
Britain as a whole it could have spelt the end of reindeer
in this country. If it were only true of the south, rein-
deer might have survived in northern England. As
Simmons (1975) has pointed out, the Highland Zone
vegetation could have supported reindeer during the Pre-
boreal, but their survival anywhere in Britain in the in-
creasing warmth of the following Boreal period seems
very unlikely. There are scattered remains of reindeer in
many parts of Britain, but none have been dated, except
for the reindeer antler from Anston Cave, which though
dated to the Pre-boreal (7,800 ± 110 bc) was associated
with Creswellian tools and overlaid with pollen of Late
Glacial types (Mellars 1974).
There are both woodland and tundra (or barren-ground)
types of reindeer which can be distinguished anatomically.
The Danish forms were of the tundra variety and could
not adapt to the temperature of the Pre-boreal in
Denmark where they became extinct at the end of
Chronozone III (Degerbøl and Krog 1959). The same is
probably true of Britain, but more work is needed on
this, both on dating of existing finds and on their
anatomy.

The Early Flandrian
There are a great many sites that can be dated to the
Mesolithic and with greater or lesser accuracy to the
separate chronozones that the Mesolithic spans. Tables
II and III summarize the sites containing animal bones
and the more important sites are discussed below.
A whole series of faunally interesting sites from Wawcott,
Berkshire, is at present being studied by F R Froome
(1971–2) and though the fauna is at yet unpublished
Mr Froome has kindly made the initial identifications
available to me.
Another complicated series of sites i S also in Berkshire, at
Thatcham. Unfortunately the animal bone report lumped
the nones from the different sites together so that it is
impossible to sort out the faunal stratigraphy from the
published report (King 1962, 355–60), but there are
notes at the British Museum (Natural History) and the
excavator, J J Wymer, has kindly helped me in my
queries on horse teeth and elk. A further complication at
Thatcham is that the relative dates of the various sites are
not completely clear and the radiocarbon dates obtained
for some of the sites were not available at the time when
the main report was published (Wymer 1962; Churchill
1962). Another site from the same series and place was
described by Peake and Crawford in 1922, but the notes
on bones are very sketchy. I am much Indebted to Roger
Jacobi for his comments on these, and on many other
sites mentioned in the table and in the text.



TABLE II FINDS OF UNGULATES FROM THE FLANDRIAN - CHRONOZONES IV AND V (UNCERTAIN DATES IN BRACKETS)

Site
Chrono- Date
zone bc

Dating
done on Notes References

Anston Cave,
Derbys.

(IV)

IV

IV

Thatcham Site 3,
Berks.

Thatcham Site 5,
Berks.

BM 440B
(7800 ±
100)
Later than
Q 658
8080 ± 170
Q 651
7890 ± 160
to Q 652
7530 ± 160

Thatcham Site 1,
Berks.

IV

Flixton Site 1,
Yorks.
Tollpits Lane,
Herts.

IV?

IV

Wawcott Site 12,
Berks.

Probably
v. early
mesolithic

Star Carr, IV/V
Yorks. interface

Q 14
7607 ± 210
c 353
7538 ± 350

wood

Kildale Hall, IV/V
Yorks. interface

Wawcott Site 30,
Berks.

Gak 2707
(8400 ±
110)
early or
v. early
mesolithic

Thatcham Site 2,
Berks

Thatcham Site 4.
Berks.

early meso-
lithic. Later
than BM 65
8100 ± 180
early
mesolithic

Wawcott Site 4,
Berks.

early
mesolithic

Wawcott Site 15,
Berks.
Goughs Cave
Fissure, Som.
Cherhill, Wilts:
Boreal Soil

early
mesolithic

v BM 525
7130 ± 150

reindeer antler The Pre-boreal date is unlikely Mellars 1974
as the site was overlaid with
Late Glacial pollen

King 1962; Wymer 1962 and pers.
comm; Churchill 1962; Jacobi,
pers. comm; and author

marl as above

Probably the same dates as Site as above
5. Dating of horse teeth slightly
uncertain, but excavator believes
them to be Mesolithic

pollen
analysis

Moore 1950. Fauna identified by
Jacobi
Private excavation by JacobiNot associated with aurochs

from same site (see below)
Site very disturbedtools Froome, pers. comm.

Pollen and radiocarbon dates
seem to disagree slightly

Fraser and King 1954;
Clarke 1954

Jones, R. L., 1971

Froome, pers. comm.

Horse stratigraphy doubtful

Site may include different
periods

see Thatcham Site 3 above

see above

Froome, pers. comm.

Froome, pers. comm.

Human skeleton intrusive (?) Davies 1904;Garrod 1926;
amongst earlier (?) horse bones Donovan 1955; Tratman 1975
Bone very fragmentary. Grigson, forthcoming
Radiocarbon date pending

pollen analysis
radiocarbon on
surrounding peat
tools

tools

tools

tools

tools

human bones

soilV or VI
or both

l good identification o doubtful identification + remains of whole skeleton



TABLE III FINDS OF UNGULATES FROM THE FLANDRIAN - CHRONOZONES VI AND VIIa (UNCERTAIN DATES IN BRACKETS)

ReferencesSite
Chrono- Date
zone bc

Dating
done on

Cherhill, Wilts:
Boreal Soil
Wetton Mill
Mesolithic level,
Staffs.
(Mother Grundys
Parlour Level B,
Derbyshire)
Greenham Dairy
Farm, Berks.
West Hartlepool,
Durham
Mother Grundys
Parlour Level C/B,
Derbyshire
Netherheath Flats,
Pennines

6897 ±

Cherhill, Wilts:
Tufa
Mother Grundys
Parlour Level C,
Derbyshire
Westward Ho!
Midden, Devon

charcoal

Blashenwell,
Dorset
Wawcott Site
23, Berks.
Tollpits Lane.
Herts.
King Arthurs Cave,
First Hearth,
Herefordshire
Prestatyn,
Flintshire
East Ham,
London
Borth,
Cardiganshire
Teeshead II &
Hardhill. Pennines

V or VI
or both
VI

VI

VI

VI

VI

VI or
VIIa
VIIa

VIIa

VIIa

VIIa

VIIa

VIIa

VIIa

VIIa

VIIa

VIIa

VIIa

soil Bone very fragmentary.
Radiocarbon date pending
Bos identified as Bos or Bison

Grigson, forthcoming

Bramwell 1972Q 1127

210
Q551
6850 ±
300
Q973
6829 ± 110
BM 83
6160 ± 180
Q552
5652 ± 140

BM 447
5280 ± 140
Q553
4965 ± 140

Q672
4635 ± 130

BM 89
4500 ± 150
BM 826
3910 ± 113

c. 4000

charcoal The date is unreliable as the
tools were mixed and the fauna
included Megaloccros

Campbell 1969

Sheriden et al. 1967

Mellars 1974; Jacobi pers. comm.

Campbell 1969

Johnson and Dunham I963

red deer bone

antler

charcoal

pollen analysis

bone

Horn sheath preserved in
acid conditions

Grigson, forthcoming

Bos identified as Bos or
Bison

Campbell 1969

peat over
midden

animal bone

Dama dama also reported,
according to Jacobi Bos
and Capreolius also present

Churchill 1965; Rogers,
1937-47; Jacobi pers. comm.

Reid 1896;Clark 1938

Froome, pers. comm.

pollen analysis

tools

Clutton-Brock, pers.
comm.
Taylor H, 1927;
Mellars 1974

tools

pollen analysis

molluscs &
stratigraphy
pollen analysis

Clark 1938

Two skulls and some
postcranial bones
Postrcranial skeleton

Banks and Franks 1962

Taylor J. A, 1972

Horn sheaths preserved in Johnson and Dunham
acid conditions 1963

l good identification + remains of whole skeleton or horn sheath



There are some sites which may be Flandrian, but whose
dating is too unclear or too broadly Mesolithic, or whose
fauna is too mixed to be useful here; these include Anston
Cave, the Mesolithic levels of Fox Hole Cave and Stony
Low (Bramwell 1968; 197l), all in Derbyshire, and
Aveline’s Hole, Somerset (discussed below).

Chronozone IV – the Pre-boreal (8,300–7,600 bc)
The skeleton of Bos primigenius from Kildale Hall,
Yorkshire, has already been mentioned; its radiocarbon
date of 8,400 ± 110 bc should make it belong to the preced-
ing chronozone (the Younger Dryas), but it was found in
levels whose vegetation the author (Jones, R L 1971)
assigned to the Chronozone IV/V boundary – a more
likely date in my opinion. It is true that there is one good
dated Bos primigenius skull from the Younger Dryas in
Denmark (from Millinge), but this was close to the
Chronozone III/IV interface when the climate of
Denmark was ameliorating quickly, although the full Pre-
boreal woodland had not yet arrived (Degerbøl 1970).

Red deer
A more or less complete, but unexcavated, skeleton of
red deer (Cervus elaphus) has also been dated to Zone IV;
it was at Tollpits Lane, Herts (Jacobi, pers. comm.). Red
deer are basically woodland animals, though they seem
to prefer open woodland and forest verges where under-
growth is maximized. It is true that they survive today
on the open moors of the Scottish Highlands, but it is
questionable whether they could have done so without
husbandry by Scottish landlords, which has included, in-
cidentally, outcrossing with bucks from the European
mainland. The unsuitable ecological conditions, coupled
with man’s interference, have produced a very stunted,
though not a domesticated animal, though efforts in this
direction are at present in progress (Blaxter et al 1974).

Taylor Page (1972) has pointed out that red deer only
develop full antlers in wooded conditions, and also that the
formation of large herds of red deer is a response to life
on open ground (this seems to be the general rule in
ungulates). In woodlands and forests ungulates form small
family groups or small herds at most. Red deer usually
live in small herds and the bucks form a separate loose herd
for much of the year. Thus massive dependence on in-
dividual herds of red deer would seem a rather unlikely
mode of life for hunting people.
As mentioned in the section on reindeer, lengthy annual
migrations in ungulates are a response to extreme condi-
tions, and it is unlikely that extremes were a feature of life
in the woodlands of the British Flandrian. On the con-
trary, woodlands would provide a more constant food
supply than most other biotopes. While migration in red
deer is not likely in the Flandrian it could have happened
earlier periods. The American red deer (Cervus elaphus
canadensis) is migratory and forms large herds in at least
some of its range; this seems to be an adaptation to the
continentality of the North American climate and to the
fact that it is less tied to woodland than its European re-
lative. Neither subspecies of Cervus elaphus has the habit
of several other species of north American woodland deer
of congregation into limited areas (yards) in winter.
The main reasons for a northward shift of deer in summer
are said to be escape from insects and heat. In Britain
insects are more troublesome in summer in the north than
they are in the south, so a northward migration would
seem unlikely; however a more limited movement into the
Highland zone might have occurred in the Flandrian with
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a summer shift to hills above the tree line. One would
need to know something about the insects of the Flandrian
and how they were influenced by temperature, altitude,
length of daylight, and vegetation before one could be
sure of this, and it would be helpful to know where the
tree line was. Clark (1975) mentions that in areas of high
relief red deer tend to move upwards in summer, but the
works that he cites were done in Scotland and Norway
where there is little tree cover left on high ground and the
insect populations are formidable.
It would seem that limited movements of red deer into
high ground might have occurred only in areas of high
relief where there was a contrast in summer of habitat,
insect population and temperature.
By the time of the Chronozone IV/V boundary at the
famous site of Star Carr (Fraser and King 1954), Bos
primigenius, elk, red deer, roe deer, and pig were all well
established in the British fauna. The same animals are
recorded from Thatcham Site III, which seems to be
Pre-boreal; horse is mentioned from Thatcham Site II (possibly
of the same period), but it is uncertain whether it belongs to
the actual Mesolithic layer (Wymer 1962; Churchill 1962;
and author).

Chronozone V – the Early Boreal (7,600–7,000 bc)
There are only a few sites from this rather short period. Of
these Aveline’s Hole, where a human skeleton has been dated
to 7,164 ± 110 bc (Radiocarbon 13 (1971), 179-80), had
a mixed fauna, which included reindeer and periglacial
rodents as well as Flandrian forest species, though no elk
(Garrod 1926); it also had a mixture of Creswellian and
Mesolithic tools. A postcranial bone of Bos primigenius
from Kirkcudbrightshire has recently been dated to 7,124
± 72 bc (Burleigh et al. 1976).
Elk has been identified (by H H Carter and the author)
from the unpublished site of Wawcott XXX, but it is uncer-
tain whether the date is Chronozone IV or V (Froome, pers.
comm.). It rather looks as though elk was beginning to get
scarce in this period, and on present evidence it seems to
be absent from the subsequent later Boreal.
Bones of horses (and of no other animals) were associated
with the skeleton of ‘Cheddar Man’ in a fissure at Gough’s
Cave, Cheddar, Somerset. The man has been dated to the
Chronozone V/VI interface (7,130 ± 150 bc), but it could
be that the human skeleton was intrusive into an earlier (Late
Glacial?) deposit of horse bones. Gough’s Cave was exca-
vated on various occasions and it seems unlikely that the
complexities of the stratigraphy and layout can ever be
disentangled (Davies 1904; Garrod 1926; Donovan 1955;
Tratman 1975).
The Boreal soil from Cherhill, Wiltshire contained animal
bones and has not yet been accurately dated, though a radio-
carbon determination is pending; pig, red and roe deer, and
aurochs were present, but the bones were so fragmentary that
the absence of horse and elk may not be significant (Grigson,
forthcoming). At Thatcham Sites I and V, which are pro-
bably contemporary with each other and date from Chrono-
zones V and early VI (Wymer 1962; Jacobi, pers. comm.;
Churchill 1962; and author) elk is absent and horse doubtful.

Elk
Undated elk remains (probably all Alces alces) occur in
small numbers from the region of the Thames Valley and
from northern England and Scotland (Reynolds 1934).
The most frequent occurrences are in marl pits in Scotland
and perhaps some of these belong to the Allerød, but elk
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are also found in peat overlying marl. It seems likely
that elk died out in Britain either in the early or the late
Boreal. There is a most unlikely claim that the elk survived
here into Romano-British times: a large palmated ‘horn’ of
elk is said to have been found at Wetton, Staffordshire,
in a site which was described thus: ‘the remains of pave-
ments and floors, buildings etc. bones of stags, horses and
other animals etc. so as to constitute, Mr Carrington says,
the locality, the very Pompeii of North Staffordshire’
(Smith 1871).
It seems strange that an animal whose preferred biotope is
swampy woodland should not have flourished in the
Atlantic period, but of course it would have had to survive
the dry, warm, Boreal forest period, when the pine forest
may have been too thick for the elk and the browse and
swamp much reduced. Although it died out on the Danish
islands of Funen and Zealand in the Boreal, these are re-
latively small islands and local factors, including overhunt-
ing, may have contributed; it survived much later in Jutland
(Degerbøl 1964) and, of course, in other parts of Europe.

Chronozone VI – the Later Boreal (7,000–5,500 bc)
The main sites of Chronozones VI and VIIa are summarized
in Table III. Several minor sites have radiocarbon dates
that place them in the Late Boreal. They show the persis-
tence of aurochs, red deer, roe deer, and pig and the absence
of elk; they include what seems to be a good record of
horse – at Mother Grundy‘s Parlour, Creswell (level C/B
interface 5,662 ± 140 bc). Horse is also recorded from a
lower level of the same site (level B, 6,850 ± 300 bc),
which is also Late Boreal, but this level seems to have
included Late Glacial mammals (e.g. Megaloceros).

Horse
The possibility of the existence of an extinct woodland
horse has been mentioned in the section on Chronozone I.
Equus germanicus probably inhabited forest biotopes, at
least at times, and its possible descendant E. solutréensis
of Western Europe may well have done the same. Odd
horse bones and teeth are found in many Mesolithic and
Neolithic sites in this country. When one looks into the
details of the stratigraphy (which I have done for only a
few sites) the contemporaneity of the horse remains often
looks doubtful. However, horse occurs in so many sites
(Grigson 1966) that it cannot on present evidence be
excluded from the British fauna of the period.
The idea of a closed forest covering Britain from one end
to the other in the early Flandrian seems to have been
abandoned, and it may well be that there were relatively
open areas where an adaptable horse could both graze and
browse. Horses also survived in the Post-glacial woodlands
of France, Germany, Denmark, and Sweden, neither these
nor the British horse have been identified to species level.
They may be the descendants of E. ferus solutréensis,
but only qualify as Equus sp.
Chronozone VIIa – the Atlantic (5,500–3,000 bc)
Many sites have been dated by radiocarbon to the Atlantic
period and there are many others that are considered to be
‘Late Mesolithic’ on their artifacts. The earliest is the tufa
level at Cherhill, Wiltshire – 5,280 ± 140 bc, with the
usual ungulates, but no horse or elk (Grigson, forthcoming).
Elk is clearly lacking from all the Atlantic sites. Aurochs,
red deer, roe deer, and pig are present in most. Horses
would have had a rough time in the Atlantic, but are
nevertheless recorded from the Late Mesolithic ‘first

hearth’ at King Arthur’s Cave, Herefordshire (Taylor 1927;
Mellars 1974), and from level C at Mother Grundy’s
Parlour (Campbell 1969) which is dated to 4,965 ± 140 bc.

Aurochs
Some notable finds of Bos primigenius from this period are
the hornsheaths preserved in acid peat at Moorhouse in the
Pennines (Johnson and Dunham 1963, 158–60; I am
indebted to Clive Bonsall for this reference). These were
from Netherheath Flats (Chronozone VI or VIIa), and
Teeshead and Hardhill (both late VIIa). Another horn-
sheath from Ireshopeburn Moor (Chronozone VIIb) was
considered by the authors to be from a domestic ox, but
from its photograph (op. cit., pl. VIII) I can see no reason
for distinguishing it from Bos primigenius. It is noteworthy
that all these finds are from over 2,000ft OD. Some remains
of an aurochs from Tollpits Lane, Herefordshire, which are
in the British Museum (Natural History) have recently been
dated to chronozone VIIa by pollen analysis (Juliet
Clutton-Brock, pers. comm.). The two finds of aurochs from
East Ham (Banks and Franks 1962) were pollen-dated to
the Atlantic and are from 4 ft and 13ft below OD. A
postcranial skeleton of a very large Bos primigenius bull
dated to about 4,000 bc has been found at Borth, Cardigan-
shire (Taylor, J A 1972).
The habit indulged in by Bos primigenius bulls of falling
into bogs at frequent intervals is very convenient for the
archaeozoologist; it may be explained from what we can
reconstruct of their habits. In most wild cattle (Harper
1945) and in the feral Chillingham herd (Grigson 1973)
young adult bulls spend much of their time away from
the safety of the main herd, which might increase their
chances of straying into bogs and rivers. When they wish
to re-enter the herd they challenge the king bull on open
ground; in the early Flandrian open ground must usually
have meant boggy land, river verges, and upland blanket
bog, so during fighting accidental drowning was probably
common. The Chillingham herd was decimated by the
cruel winter of 1946–47 and some of the animals which
died were drowned by falling into snowdrifts overhanging
a small stream; drowning in marshes in wet weather has
long been a hazard for these cattle (Whitehead 1953) and
we can assume this was also true for the aurochs.
The aurochs was an extremely common animal in the
early Flandrian in Britain. It is present in the majority of
Mesolithic sites (and many Neolithic sites too) and
isolated skeletons are very frequent in peat deposits. It is
found virtually everywhere from southern England and
Wales to the Highlands of Scotland wherever conditions were
suitable for its preservation (Reynolds 1939). The secret
of its success, like that of its domesticated form, must
surely be its adaptability. The arguments over whether
it was a browser or grazer are unnecessary – it was un-
doubtedly both. It also could live in a wide variety of
habitats: it did well in the plains of the Carpathian basin,
very well in the Boreal forests of northern Europe, very
well in mixed deciduous forest, and very well in the
savannahs of the Nubian Nile flood plain, along with
gazelles and wild asses. It does not seem to have lived
in periglacial or tundra environments, at least in the Late
Glacial and Post-glacial eras, and I suspect that it may not
have taken kindly to the blanket bog conditions of Scotland
in the Atlantic and later periods.
The aurochs would have been excluded from the densest
forest on account of the size of its horns: a horn span of 3–4
ft would make movement difficult, and anyway it probably
required the better browsing conditions of open forest
country.



This paper has not been about the effect of man on the
landscape, but hopefully it has helped to build up a picture
of that most important part of the landscape, the fauna.
Animals are important, not only in their relationship with
man, but in themselves and in what they imply about the
likely plant communities they inhabited and which with
the animals formed the habitats of early man.

Appendix: Sites of doubtful use

Post-Glacial deposits at Brean Down, Somerset’, Proc
Bristol Univ Spel Soc 9, 67–136

Banks, C, and Franks, J, 1962. ‘Report on the recently dis-
covered remains of the wild ox (Bos primigenius Bojanus)
from East Ham’, London Naturalist 41, 54–9

Barnes, B, Edwards, B J N, Hallam, J S, and Stuart, S J,
1971. ‘Skeleton of a Late Glacial elk associated with
barbed points from Poulton-le-Fyld, Lancashire’,
Nature (Lond) 232, 488–9

There are many sites that seem to contain late glacial deposits
and hones (the majority having Creswellian tools) which, for
one reason or another, are of only doubtful use in the study
of the Late Glacial fauna. They include:
Church Hole, Nottinghamshire: the Mousterian and Upper
Palaeolithic levels are mixed (Garrod 1926). Robin Hood's
Cave, Derbyshire (see p. 50). Level B at Mother Grundy‘s
Parlour, Derbyshire, has a date of 6,850 ± 300 bc
(Chronozone VI VII), but it has a mixture of Creswellian
and Mesolithic tools (Campbell 1969; Mellars 1974).
Langwith Cave, Derbyshire, has a tundra fauna apparently
associated with late Upper Pataeolithic tools, but the level
from which the bones were obtained is not recorded (Garrod
1926). Aveline's Hole, Somerset, had a human skeleton
which was found with a mixture of Creswellian and Meso-
lithic artifacts and which has been dated to 7,l64 ± 110 bc,
but the fauna looks Late Glacial (see p.53). At Cathole,
Gower, which is artifactually Creswellian, the fauna ranged
from Rhinoceros to domestic sheep (McBurney 1959).
Gough’s Cave, Somerset the early reports on the fauna from
this cave (Davies 1904; Garrod 1926) include Coelodonta,
lion, and hyaena from the cave earth of the vestibule, but
according to Parry (1928; l930) it IS uncertain that these
bones actually came from Gough’s Cave. A more recent
report (Donovan 1955) gives sheep and goat as members of
the Creswellian fauna . . . . However, Donovan’s report of
the human skeleton and horse bones in the fissure at Gough’s
Cave and Parry’s account of his own excavations took reliable.
The fauna from Nana’s Cave, Caldey Island, is reported very
vaguely (Lacaille and Grimmes 1955, 103–5). Fox Hole Cave,
Derbyshire (Bramwell 1971), is said to be late Upper
Palaeolithic, but the provenance of the artifacts and of the
reindeer and bison bones is rather uncertain, and some of
the deposit may anyway be Mesolithic.
I have not been able to read Bramwell’s reports on Ossoms
Cave and the Thor Valley fissure in Staffordshire, but I
understand that these arc Late Glacial, and include reindeer
in their fauna.

Blackburn, K B, 1952. ‘The dating of a deposit containing
an elk skeleton found at Neasham, near Darlington,
County Durham,’ New Phytol 51, 304–77

Blaxter, K L, Kay, R N B, Sharman, G A M, Cunningham,
J M M, and Hamilton, W J, 1974. Farming the Red Deer
(Edinburgh: HMSO)

Bramwell, D, 1959. ‘The excavation of Dowel Cave, Earl
Sterndale, 1958–9, Derbys Archaeol J 79, 97–109

Bramwell, D, 1964. ‘Excavation at Elder Bush Cave,
Wetton, Staffordshire,’ N Staffs J Field Studies 4, 46–60

Bramwell, D, 1968. ‘The bones from the Stoney Low
excavation’ in Radley, J, ‘A Mesolithic structure at
Sheldon’, Derbys Archaeol J 88, 26–36

Bramwell, D, 1971. ‘Excavations at Fox Hole Cave, High
Wheeldon, 1961–1970’, ibid. 91, l–19

Bramwell, D, 1972. ‘A rock shelter in the Manifold Valley,
Staffordshire,’ William Pengelly Cave Studies Trust
Newsletter 19, 5

Burleigh, R, Hewson, A, and Meeks, N, 1976. ‘British
Museum natural radiocarbon measurements VIII’ Radio-
carbon 18, 16–42

Campbell, J B, 1969, ‘Excavations at Creswell Crags:
preliminary report,’ Derbys Archaeol J 89, 47–58

Campbell, J B, 1971. The Upper Palaeolithic of Britain
(D Phil Thesis, University of Oxford)

Campbell, J B, and Sampson, C G, 1971. ‘A new analysis
of Kent’s Cavern, Devonshire, England,’ University of
Oregon Anthrop Papers 3, 17–23

Churchill, D M, 1962. ‘The stratigraphy of the Mesolithic
sites III and V at Thatcham, Berkshire, England’,
Proc Prehist SOc. 28, 362–70

Churchill, D M, 1965. ‘The kitchen midden site at
Westward Ho! Devon, England: ecology, age, and
relation to changes in land and sea level,’ ibid. 31, 74–84

Clark, J G D, 1938. ‘Microlithic industries from the tufa
deposits at Prestatyn, Flintshire and Blashenwell,
Dorset’, ibid. 4, 330–4

That this is an interim review becomes apparent now that the
results of new work on Late Glacial chronology have been
published. Until recently there was no evidence that the
Bølling interstadial, recognized in northern Europe as a
subdivision of the Older Dryas, was of much importance in
Britain, However, the recent botanical work of Pennington
(1977) has shown that in some areas there was a fairly long and
relatively warm period during chronozone I with juniper and
birch woodland; this ‘Windermere’ interstadial is equivalent to
the Bølling and Allerød interstadials together subdivided by a
short, cold ‘Older Dryas’. This means that some of the faunas

Clark, J G D, 1954. Excavations at Star Carr
(Cambridge: University Press)

Clark, J G D, 1975. The Earlier Stone Age Settlement of
Scandinavia (Cambridge: University Press)

Davies, H N, 1904. ‘The discovery of human remains
under the stalagmite floor of Gough’s Cavern, Cheddar’,
Q J Geol Soc 60, 335–48

Davies, J A, 1925. ‘Notes on Upper Palaeolithic imple-
ments from some Mendip caves’, Proc Bristol Univ Spel
Soc 3, 261–73

Dawkins, W Boyd, 1871. ‘On the discovery of the
glutton (Gulo luscus) in Britain,’ Q J Geol SOc 27, 406–10

Dawkins, W Boyd, 1877. ‘The exploration of the ossiferous
which I have tentatively assigned to the Allerød may in fact have deposit at Windy Knoll. Castleton, Derbyshire,’ ibid.
belonged to the Bølling, and that the period immediately 33, 724–9
preceding the Bølling should perhaps be referred to as the Degerbøl, M, 1946. ‘Dyreknogler fra Bromme-bopladsen,’
‘Oldest Dryas.’ There have also been some minor changes in in Mathiassen, T, ‘En senglacial boplads ved Bromme,’
the dating of the Late Glacial chronozones in radiocarbon years. Aarboger nord Oldk og Historie 2, 121–230

Degerbø1, M, and Krog, H, 1959. ‘The reindeer’
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Man and vegetation in Norfolk

R E Sims

Synopsis
The paper presents new data on the vegetational history
of East Anglia. Pollen analysis has been used on lake
sediments from Hockham Mere and Seamere using modern
techniques of narrow sampling intervals, high pollen
counts, absolute pollen frequencies, and radiocarbon
dating. First, the vegetational history of Hockham Mere is
discussed. Secondly, a temporary period of deforestation
between about 7600 and 7450bp is discussed. Finally, a
relationship between the concentration of spores of a
thermophilous actinomycete and an episode of forest
clearance is demonstrated.

Introduction
The aim of this paper is to present new data on the vegeta-
tional history of East Anglia. The full results will be pre-
sented elsewhere. East Anglia was one of the centres of
the original studies in the vegetational history of the
British Isles. Godwin (1940) presented data concerning
the past vegetation of the Fenland, and Godwin and
Tallantire (1951) discussed the vegetational history of
Hockham Mere.
However, the techniques of that era were not adequate to
analyse, in detail. the effect of man on vegetation, although
Godwin (1944) suggested that the ‘Breckland’ Heaths may
have resulted from human interference with the natural
vegetation. Apart from the Hockham Mere and Fenland
diagrams the only major study in vegetational history was
from Old Buckenham Mere (Godwin 1968). Although this
site provides a continuous and detailed record over several
thousand years the data were never used to their full
potential. The work summarized below was carried out in
order to provide a detailed picture of the effect of man on
the East Anglian vegetation.
Pollen analyses have been made on sediments from two
lakes, Hockham Mere (TL 933 935) and Seamere (TG
037 013), using modern techniques, including narrow
sampling intervals, high pollen counts (1500 grains),
absolute pollen-frequency determinations, and radio-
carbon dating of the sediment from Hockham Mere.
The results presented below refer, unless otherwise stated,
to Hockham Mere. There are three parts to the paper. The
first deals with an outline of the vegetational history of
Hockham Mere, with a summary reference to Seamere.
The second part deals with detail of a Mesolithic clearance
phase. In the third part the significance of the occurrence
of a thermophilous actinomycete. a bacterium, in relation
to prehistoric forest clearance at Seamere is discussed.

Vegetational history of Hockham Mere (Fig 2)

Ulmus pollen assemblage sub-zone
The dominant pollen taxa, Quercus, Ulmus. and Corylus,
suggest that the main forest vegetation was probably one
in which Quercus and Ulmus formed the main canopy,
with Corylus occurring either where the canopy was
more open or as part of the understorey. The gradual

increase in Tilia reflects the expansion of this taxon as the
forest reached maturity.
The major palynological changes that occur within this
sub-zone reflect changes in the level of the water table.
There are two periods of lower water levels during which
the lake sediment becomes more coarse and the pollen
frequencies of the aquatic plants, Fraxinus, and Alnus
increase. Within these variations there is the evidence for
the Mesolithic clearance phase which is discussed below.
Corylus pollen assemblage sub-zone
Pollen assemblage zonule (p.a.z.) H-r5: This zonule covers
the elm-decline, which has been the subject of a detailed
analysis by Sims ( 1973). The tripartite elm-decline and
landnam of Iversen (1941) is seen here. The elm-decline
is accompanied by a fall in the pollen frequencies of
Quercus and Fraxinus. There are temporary increases in
the frequencies of Gramineae pollen and Pteridium spores
as well as other ruderal pollen taxa and more permanent
increases of the Corylus pollen frequencies.
The changes are taken to represent the tripartite sequence
of clearance, cultivation, and regeneration (Iversen 1941).
However, added detail suggests that the actual pattern of
events is more complex. At Hockham Mere the initial
clearance of the forest is followed by a short period of
scrub-regeneration before the main cultivation phase starts.
At the same time as the major cultivation phase begins the
forest regeneration starts. The time scale of the elm-
decline at Hockham Mere differs from that of Iversen
(1956), who suggested a limit of 50 years. At Hockham
Mere radiocarbon dating shows that this phase lasted over

Fig. 1 Map of East Anglia
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200 years starting at 4,986 ± 115 bp. In this the scale is
similar to that of Pilcher et al. (1971), although there are n
the changes in the arable/pastoral balance found in the
Irish sites.

P.a.z. H-r6: In this zonule the pollen frequencies of all
taxa. except Corylus and Ulmus, have returned to the
levels found in zonule H-r4. There arc fluctuations of
Ulmus and QUerCuS which suggest that, although reduced
in extent. forest clearance was still being carried out.
It seems. therefore, that during this period, 4,700–4, 280
bp, the level of human activity was very low. Either there
was a real decline in population level after the elm-decline
or its centre of population moved elsewhere.

P.a.z. H-r7: There are increases in the non-arboreal
pollen frequencies, including ruderals, which, together
with the reduced arboreal pollen frequencies, reflect a
period of increased forest clearance. The fluctuations that
occur in the pollen frequencies of Ulmus and QuercuS may
indicate that these were temporary clearances, the density
of which fluctuated. The increased frequencies of Calluna
pollen and Pteridium spores suggest that there was an
increase, in heathland vegetation (cf Godwin 1944). These
changes. lasting from 4.280 to 3,820 bp. may reflect a
greater element of pastoral land use in the later Neolithic.

P.a.z. H-r8: In this zonule the pollen frequencies of the
ruderals and the Gramineae increase markedly, those of
the Gramineae reaching 10‰. There are also increase? in
the heathland pollen and spore taxa. The arboreal pollen
taxa all decline in importance. This is indicative of an
increase in the level of forest clearance. Once again there
are cyclical fluctuations in the pollen frequencies of
Ulmus and QuercuS which suggest that variations in the
overall intensity of forest clearance occurred. Lasting
from 3,820–3,750 bp, this zonule covers the later
Neolithic and the Bronze Age.
Grumineae-Carpinus pollen assemblage sub-zone
During this sub-zone the Gramineae pollen frequencies
reach 20%. There are similar major increases in the pollen
frequencies of the ruderals. The arboreal pollen frequen-
ties, mainly those of Tilia, Quercus, and Corylus, fall.
The scale of these changes suggests that, at 2,750 bp,
forest clearance was carried out on a much larger scale than
before and that dependence on cultivation was increasing.
One interesting point to note i S that, from the pollen dia-
gram, there appears to be little change during this period,
which continues till 1,860 bp. However, the absolute
pollen frequency diagram, not presented here, does record
certain changes; an increase in cereal pollen influx together
with some decline in the pollen component of grassland
and forest could reflect an increase in dependence on
cereal cultivation within the mixed agricultural economy
of the Iron Age.
Cannabinaceae-Cereal pollen assemblage sub-zone

P.a.z. H-r10: The changes which take place in this
zonule are restricted, in the main, to the non-arboreal
pollen taxa and are suggestive of changes in land use rather
than changes in forest cover. Thre are notable increases
in the pollen frequencies of cereals as well as certain
associated weeds (e.g. Cruciferae) and a decline
in the pollen frequencies of the Gramineae, Plantago
lanceolata, and Rumex acetosella. It seems that there was
increased cultivation of cereals; there is palynological
evidence for the growth of Secale, Triticum, and Hordeum.
This increased cultivation is at the expense of the pastoral
economy.

This zonule lasts from 1,860 to 1,610 bp and corresponds
with the Roman occupation of the region. The date of
1,860 bp is later than expected and may result from the
upheaval caused by Boudicca’s uprising. The Romans are
known to have increased cereal cultivation (Richmond
1967) and Secale was introduced at this time (Helbaek
1971).

P.a.z. H-r11: During this zonule there are increases in
the pollen frequencies of the Gramineae and Plantago
lanceolata and a decrease in those of the cereals, Cruciferae,
and Composite (lig). This reflects a change in land
management, reversing that of the previous zonule. There
is increased pastoralism at the expense of cereal cultivation.
This Zonule lasts from 1,61O–1,300 bp and covers the final
phase of the Roman occupation and the entrance phase of
the Saxons. Although the prosperity of the region was at
its height in the 4th century AD (Clarke 1960) there were
certain changes occurring which had a marked effect on
the economy. There was the enforced increase in cereal and
wool production in upland areas (Applebaum 1958). These,
coinciding with a deterioration in climate, seem to have
resulted in lower- cereal yields as well as extending the
pasture for sheep, both of which are seen in the pollen
diagram. Wade-Martins (1971) records there is little in the
way of archaclogical evidence for the entrance phase of the
Saxons, nor is there any palynological change at this time.

P.a.z. H-r1 2: The change seen here is one in which the
pollen frequencies of cereals and plants of arable fields
increase and those of the Gramineae and associated plants
decrease. These changes, while similar in direction to those
of H-r10, are of a greater magnitude. This is taken to re-
present a major change in land economy with cereals be-
coming the major product for the first time. This zonule,
lasting from 1,300–1,140 bp covers the Immigration and
settlement. in East Anglia, of the Saxons.

P.a.z. H-r13: This zonule is truncated by the increase
in the local pollen components. There are lower, bitt still
fairly high, cereal pollen frequencies together with in-
creased pollen frequencies of the Gramineae and Canna-
binaceae. The changes indicate a reduction of farming in-
tensity, possibly caused by the Danish raids of this period,
from 1,140 bp.
Above this level the local poll
regional vegetat ional changes.

en components obscure the

Seamere
The pollen diagram from Seamere  (Fig 3) is presented for
use in the final part of this paper. Comparison with that
from Hockham Mere (Fig 2) shows many points of similar-

TABLE I. RA DIOCARBON DATING OF
HOCKHAM M ERE POLLEN DIAGRAM

THE

Lab. No. Depth (mm) Age (years  bp)
--Q 1093  5 2 0 – 6 2 0   734 ± 30

 Q  1090 800 – 9 0 0         1145 ± 30
 Q  1091 1100–1200 1929 ± 35
Q   1094 1700–1800 3022 ± 45
Q   1095 2100–2200 3901 ± 55

* Q    1045 2650–2740 4585 ± 120
*Q  1046 2810– 2890 4750 ± 115 ‘Taken from
*Q  1047 2900–2980 4794 ± 115
*Q   1048

a seperate
3000–3080 4986 ± 115

‡Q  1049 *Q   1089 
 3160–3240 5210 ± 120

core 3m
from original.

 Q      1087
3520–3640 5830 ± 90
3770–3940  6730 ± 120

Palynological

  Q      1088
coincidence

4320–4480  7447 ± 125 exact
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ity. The elm-decline (p.a.z. S-4) shows the same tripartite
sequence. There then follows a period of little human
activity (p.a.z. S-5). The clearances of the later Neolithic
and Early and Middle Bronze ages are seen (p.a.z. S-6 to
S-9). P.a.z. S-l0 and S-11 represent the extensive clear-
ances of the late Bronze and Iron ages. P.a.z. S-12 and
S-13 represent the Roman and entrance phase of the
Saxons. The main Saxon immigration is seen from p.a.z.
S-14. Full discussion of the Seamere pollen diagram
will be presented elsewhere.

Meaolithic forest clearance

clearances were created by increased animal pressure as
the mere was likely to have been used as a watering hole.
However, in general, animal population of mature eco-
systems do not exhibit wide fluctuations in numbers unless a
major environmental change occurs. Any evidence for such
a change is lacking and, although changes in the animal
population may have been responsible, it is thought that
this is not likely to have been the main cause.
It is unlikely that the changes could be explained by a
change in climate. The lake water level at Hockham Mere

Until recently it was thought that, prior to the elm-decline,
man was not capable of modifying the natural vegetation.
However, evidence has been accumulating to show that this
view is no longer tenable. This evidence was surveyed by
Smith (1970) who concluded that men have influenced
vegetational succession from the Atlantic period. Most
of the evidence concerns general changes in the vegetation,
rather than forest clearance as such. In the lowland sites of
Oakhanger (Dimbleby 1962) and Iping Common (Dimbleby
1965) it is suggested that the vegetational changes toward
heathland are associated with Mesolithic activities, includ-
ing the use of fire. The evidence comes from soil pollen
profiles. Pollen analyses from sediments are available only
for the upland region: from Dartmoor (Simmons 1964) and
the North York Moors (Simmons 1969a), where Simmons
(1969b) suggests that, as a result of the clearances created
by fire, irreversible changes occurred in the soils to prevent
succession back to natural woodland.
The work presented here is put forward as possible evid-
ence for the activity of Mesolithic man in lowland Britain.
Within the main pollen profile from Hockham Mere (Fig 2)
there are, from 4400 mm, certain changes away from the
natural forest succession. These changes have been
analysed in greater detail in Fig 4.
At 4400 mm the pollen frequencies of Ulmus and Betula
decline slightly. At 4390 mm the pollen frequencies of
Quercus start to decline, reaching a minimum at 4320 mm.
This fall, from 20% to about 12%, is punctuated by periods
of temporary recovery. At 4400 mm the pollen frequen-
cies of Corylus increase. All these changes are temporary
and reversal is complete by 4290 mm.
There are, in addition, changes in the herb pollen frequen-
cies. Between 4400–4360 and 4320–4310 mm there are
increased pollen frequencies of a group of herbs which are
often associated with forest clearance (group A). These
include Plantago lanceolata. Rumex acetosella, and
Artemisia. There are no changes in the pollen frequencies
of aquatic or fen plants.

tered by a change in sediment lithology. No such change is
observed thus indicating that no major shift in climate
occurred.
The definitive proof, the stratified occurrence of artifacts,
is missing and so conclusive proof of man’s involvement in
these changes cannot be shown. However. the similarity
of the changes ta those of later clearances doers strongly
suggest that man may have been involved. Clarke (1960)
records the presence of a campsite of Meseolithic age at
Hockham Mere which, he suggested, measured some 200 x
50m. This was based on the finds of partly worked flints
and a core recorded by Mosby (1935). The circumstantial
evidence is quite strong and, in the absence of stronger
negative evidence, is though the more likely.
From the possible causes of the reduction in forest canopy,
the presence of two short phases within the c. 150-year
period, together with the similarity of these vegetational
changes with those of later periods where man is definitely
involved, it seems likely that man was the agent of these
changes. This being so the use to which these clearings
were put must be sought. They may have been camp sites
or used to improve hunting (Simmons 1969b). Certainly

is sensitive to changes in the precipitation:evaporation
ratio (Sims, unpubl). Any major climatic change is regis-

the creation of small clearances by the mere, which must
have been used as a watering hole by animals, should have
improved the hunting potential. However, the suggestion
of Simmons and Dimbleby (1974) regarding the use of
Hedera in such clearings, which were small and very
localized, cannot be defied accurately.

The occurence of Thermoactinomyces vulgaris at Seamere
The work described in this section has been carried out in
collaboration with Dr T Cross and Mrs B Unsworth of the
University of Bradford.
Cross (1968) summarizes the early work on Thermoactino-
myces vulgaris. It is a thermophilic actinomycete, a
group of bacteria which are filamentous (mycelial) and
produce spores similar to those produced by fungi. They
are abundant in many types of soil, hay, and manure, in
which they are present as dormant endospores until
conditions are right for their germination to occur. The
spares germinate in aerobic conditions at temperatures
of between 35° and 6O°C.
Cross and Johnstone (1971) suggest that the growth and
spore production of Th, vulgaris are restricted to high-
temperature habitats such as overheated hay, composts,
stored grain and, possibly, heaps of decaying vegetation
found naturally. From these habitats high spare populu-
tions may be farmed, These spores, like pollen. may be
transported into streams and lakes to be included in the
sediments of the latter.
Cross and Attwell (1974) provide evidence for the longevity
of these endospores. Viable endospores have been recover-
ed from the sediment from Lake Windermere which have
an age in excess of 1000 years.

Radiocarbon dating provides a chronology for these changes.
They start at 7,447 bp and appear to last for some 150
years.
The palynological changes are similar to those of the elm-
decline. The reduction in the pollen frequencies of
QuercuS, Ulmus, and Betula points to some reduction in the
forest canopy, The increased Corylus pollen frequencies
result either from an increased flowering and dispersal of
its pollen or from an actual increase in the abundance of
the species in response to the lightening of the canopy. The
increased herb pollen frequencies suggest that there was
the creation of a certain amount of open space in the
forest. It may be into such spaces that Corylus expanded.
There are a number of possible explanations for the reduc-
tion of woodland. The similarity of these palynological
changes to those of the elm-decline suggests that man may
have been responsible. Secondly. it is possible that the
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It was in order to investigate the longevity of these
endospores that this work was carried out. Cores from
Seamere were analysed at 40 mm lntervals for the endo-
spores by Mrs Unsworth while the pollen analyses were
carried out by the author. The coring was carrred out in the
field using a Livingstone piston sampler. The Cores were
made airtight in the coring cases immediately on removal
from the lake bed. They were stored in this condition at
5°C until required, to reduce microbial growth to a
minimum. Sampling was carried out in sterile conditions
The method of isolation of the spores is given by Cross
and Attwell (1974) It involves the incubation of a suspen-
sion of the lake sediment on a nutrient agar medium with
novobiocin, which iS specific for Th. vulgaris. Incubation
is at 50°C for four days after which the number of viable
spore colonies is recorded.

Results and Discussion
The Combined results of pollen and spore analyses are
presented in Fig 5. The first point of note is that at
Windermere the viable spore count fell off with increasing
depth. However, at Seamere no such correspondence was
observed. The viable spore count at Seamere increased
from zero at the base of the diagram to a peak before
falling back to zero. This will be discussed below.
Dating of these changes has to be by correspondence dating
as the lake sediment from Seamere is Calcareous. The
first stage is to relate the pollen diagram of Fig 5 to the
Seamere (main) pollen diagram (Fig 3). This can be done
fairly accurately.
The peak of Pinus pollen frequencies at 3000 mm iSalso
seen in S-l0, as is the increase of Rumex acetosella pollen
frequencies at 2600 mm. The decreases in the pollen fre-
quencies of Alnus and Corylus and the increase in those of
the Gramineae, Plantago lanceolata and Filicales. which
occur between 3400 and 3000 mm are also Seen at the
base of S-10. The lower limit of S-10 On the subsidiary
diagram is at 3400 mm where the pollen frequencies of
Alnus and Corylus begin to fall. The upper limit is taken
where the pollen frequencies of the Gramineae fall and
those of Salix, Alnus, Corylus, and Quercus increase at
2240 mm The first occurrence of Carpinus pollen occurs
at this level as well. Thus it may be assumed that the
section 3400–2240 mm on the subsidiary diagram covers
p.a. zonule S-10 of the main diagram.
In order to date the Changes reference must be made to the
pollen diagram from Hockham Mere. The base of S-10
records the first extensive clearances of the forest, those
which are recorded in zonule H-r9 (this is based on the
large increases in the Gramineae and ruderal pollen frequen-
cies and the position of these changes within the whole
sequence). The base of H-r9, and therefore S-10, is dated
to 2,750 bp. This correspondence chronology between
two sites can be made since they are so close together that
much of the pollen rain will come from a common source
area. A full discussion of this will be given elsewhere. It
can be shown therefore that these endospores retain their
viability for at least 2,750 years.
There remains to be explained the reason for the peak in
spore occurrence. This may be due to a real increase in
spore concentration or a change in the viability of the
spores. The latter is thought unlikely as evidence from
Windermere shows a gradual reduction in viability with
increasing depth, and age, of the sediment (Cross and
Attwell 1974).
It can be seen that the increased spore  concentration coin-
cides with an increase in forest clearance. The fall from the
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peak spore concentration relates nut to a change in forest
clearance although the Calluna pollen frequencies increase
at that level, nor does the decline in spore concentration
coincide with any change in the arable/pastoral index. The
relation between the changes in spore concentration and
vegetation suggests that the connection is between forest
clearance rather than specifically with the type of land
use practised.
How does this relate to the known ecology of Th. vulgaris?
It is present in decaying vegetation (compost, hay) and
manure (Cross and Johnstone 1971), The clearance of the
forest will provide a quantity of naturally decaying vege-
tation. If, however, fire is used, the heat produced may be
sufficient to allow germination of the spores which are
abundant in soils (Cross 1968), It is possible, therefore.
that forest clearance alone may account for this Increase.
There are. however, other explanations. The manure
produced by the folding of livestock on the arable could
provide the high-temperature habitats required for germin-
ation. The presence of compost or manure by the lake
could provide similar conditions. These suggestions assume
that periods of zero spore concentration result from the
absence of the  bacterium. However, it may be that the
lower spore concentrations relate to periods favourable
to mycelial growth whereas spore production occurs when
unfavourable conditions prevail, as happens in many of the
lower organisms in such conditions.
No definitive explanation, other than the relation between
spore concentration and forest clearance, can be given as
yet. More work is required to discover the exact relation-
ship. However, the extreme longevity of these organisms
is proven.
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Habitat change in two Late-glacial and Post-glacial sites in southern Britain:
the molluscan evidence

J G Evans, C French and D Leighton

Synopsis
Land-snail analysis of late-glacial and post-glacial deposits
at two sites in southern Britain was applied to investigate
the habitat changes which took place as the deposits
accumulated, and to attempt a zonation of the deposits.
The main type of deposit investigated was calcareous tufa,
and it was shown that this began accumulating at one of
the sites, Cherhill, in Atlantic times, and the other, Cwm
Nash, perhaps as early as the Pre-boreal. Accurate zoning
of the deposits in terms of the pollen-analytical scheme was
found to be difficult but in the long sequence at Cwm Nash
two main faunal groups were present which might be used
in future to give some general indication of the age of the
associated archaeological horizons. The relationship be-
tween the deposition of tufa and occupation of an area by
human groups are discussed.

tufa and underlying deposits (Evans and Smith 1969). This
became infilled with a variety of deposits and today is no
longer visible as a surface feature. Here we describe the
sequence of environmental change as preserved in this
series of deposits. The results of snail analysis (Tables I,
II, and III) have been amalgamated as a single histogram
for simplicity (Fig. 2), although the samples were not
taken as a single contiguous series (Fig. 1).

Periglacial marl and early Post-glacial soil
The early Post-glacial soil on which lay Mesolithic occupa-
tion debris – animal bone. flint artefacts and waste, and
charcoal – was weathered into a marl of probable Late-
glacial age (Evans 1968). A typical section is as follows.
Depth below
soil surface (mm)

Introduction
In 1968 M P Kerney drew attention to the fact that
molluscan faunas might be used to zone deposits of early
Post-glacial time. His work was based on both the Investi-
gation of the fossil record at a site in Kent, and a consider-
ation of the present-day Euro-Asiatic distribution of certain
species. In the present paper we have investigated the
molluscan sequence at two sites, Cherhill in north Wiltshire
and Cwm Nash in the Vale of Glamorgan, with a similar
objective. At each sitc three broad stratigraphical units
can be recognized: (1) a basal series of Late-glacial screes
or solifluxial debris; (2) a central series of tufa deposits and
associated soil horizons: (3) an upper series of either semi-
natural hillwashes or deposits infilling archaeological
features. We are mainly concerned with the molluscan
faunas from the tufas and the way in which these may be
used to tone and possibly date archaeological horizons
which may occur in such deposits.

0 – 6 0 Greyish brown (2.5Y 5/2) stone free
clay loam

60–250 dark grey-brown (2.5Y 4/2) chalky
clay loam with more chalk pellets
then above

250–450 Light olive (5Y 6/2) chalk marl,
becoming white (5Y 8/2) towards
the base

450+ Coombe rock
The Coombe rock and chalk marl are deposits formed by
solifluxion under periglacial conditions of varying inten-
sity – strong in the case of the Coombe rock, weak in the 
case of the marl. The snail fauna from the marl (samples

XIII and XII) is typical of the Late-glacial period in
southern Britian (Kerney 1963). Pupilla and Vallonia 
predominate, reflecting an open habitat, probably devoid 

of woody vegitation. The presence of Succinea and the 
extabundnce of Vallonia pulchella indicate a fairly damp,
possibly marshy, habitat. The fauna from this deposit has
already been discussed in detail by Evans (1968). The soil
overlying the weathered into the marl reflects the amelio-
ration of climate which took place in the early Post-glacial 
(8300-5300bc) when conditions of physical weathering

had ceased. The molluscan fauna indicates a general trend 
of increasing forest cover. The Zonitidae, carychium

Discus, and the other ‘shade-loving species’ increase mark- 
edly, while Vallonia and Pupilla decline. By 150mm a
closed forest habitat with practically no open ground had
probably become established. The presence of Succinea
and, sporadically, Lymnaea truncatula and other marsh
species suggests a rather damp enviroment.

Methods
The methods of analysis and the interpretation of the
results are those described by Evans (1972).

The Sites

Cherhill
The site of Cherhill (SU 031 701) i S in north Wiltshire,
7.5 km west of Avebury. The deposits lie in the bottom of
a broad valley at the foot of the Chalk escarpment of
Cherhill Down at just that point where the flat valley floor
begins to slope upwards. The geological solid is Gault Clay,
overlain by a layer of chalky drift (Coombe rock) of
variable thickness. Rivers’ Brook, running through the
valley 100 m to the north, is a secondary feature, and the
valley, geomorphologically, is dry. The archaeological site
consists of a Mesolithic occupation horizon on the surface
of a buried soil. sealed by calcareous tufa. Later, after
tufa deposition had ceased, the site was occupied by
Neolithic people who cut a broad, shallow ditch into the

The few examples of Verigo genesii are of particular
interest. This is a Boreal/Alpine species, today extinct in
Britain, and indicative of an early Post-glacial (Boreal) date
(Kerney 1968). Curiously, however, another Boreal species
often found associated with Vertigo genesii, namely Discus
ruderatus, is absent. This species is present in a number
of early Post-glacial deposits in Britain, usually to the ex-
clusion of the closely related Discus rotundatus (see dis-
cussion under Cwm Nash). The latter however far from
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64 Evans et al: Habitat change –. the molluscan evidence

Fig.1 Cherhill: section through tufa and early Post-glacial buried soil. Letters mark position of tufa samples analysed for
Mollusca. In the unit marked ‘Tufa’ the zones of vertical hatching indicate weakly developed soil layers

being absent appears early on in the buried soil – although
not becoming abundant, be it noted, until above 120 mm
when Vertigo genesii is no longer found.
A feature of the fauna at the surface of the soil is the
absolute and relative decrease of shade-loving species. This
may be a reflection either of local disturbance of the forest
cover (perhaps caused by the Mesolithic people who
occupied the site at this stage) or of an increase in cli-
matic wetness. There is no corresponding increase in
open-country species but this need not be surprising when

we consider that the Boreal forest probably acted as an
impenetrable barrier to colonization of a small clearing by
open-country snails.

The tufa
Tufa is a calcareous deposit formed by evaporation of
lime-rich water at the surface of the ground. It forms
around springs and pools and in swampy places, but it
must be emphasized that the molluscan faunas of tufa
deposits generally indicate terrestrial, marshy or, at most,

TABLE I CHERHILL: BOREAL SOIL AND LATE-GLACIAL MARL

XIII XII 300– 270– 240– 210– 180– 150– 120– 90– 60– 30– 0–
Sample depth (mm) 350 300 270 240 210 180 150 120 90 60 30
Weight (kg) 4.0 4.0 1.61 1.23 2.0 2.0 1.93 1.82 1.96 2.0 2.0 2.0 2.0

Carychium tridentatum (Risso)
Lymnaea truncatula (Müller)
Planorbis leucostoma Millet
Succinea spp.
Cochlicopa spp.
Columella edentula (Draparnaud)
Vertigo pusilla (Müller)
Vertigo substriata (Jeffreys)
Vertigo pygmaea (Draparnaud)
Vertigo genesii Gredler
Vertigo  spp.
Pupilla muscorum (Linné)
Acanthinula aculeata (Müller)
Vallonia costata (Müller)
Vallonia pulchella (Müller)
Vallonia excentrica Sterki
Ena obscura (Müller)
Clausilia bidentata (Ström)
Helicigona lapicida (Linné)
Cecilioides acicula (Müller)
Arianta arbustorum (Linné)
Arianta, Cepaea spp.
Hygromia striolata (C. Pfeiffer)
Hygromia hispida (Linné)
Helicella itala (Linné)
Punctum pygmaeum (Draparnaud)
Discus rotundatus (Müller)
Euconulus fulvus (Müller)
Vitrea contracta (Westerlund)
Oxychilus alliarius (Miller)
Retinella radiatula (Alder)
Retinella pura (Alder)
Retinella nitidula (Draparnaud)
Zonitoides nitidus (Müller)
Vitrina pellucida (Müller)
Limacidae
Pisidium personatum Malm
Pisidium spp.

– 4 8 9 63 74 141 139 180 210 214 274 206
 – – – – – – 1 – – – 1 – –
– – – – – 1 – – – – – – –
3 1 1 – – 5 3 1 2 3 1 4 2
– – – 1 4 4 2 7 7 9 9 6 9
– – – – – 1 1 – 1 – – 2 –
– – 1 1 5 – 7 3 2 5 12 6 2
– – – – – – – – – – – – 11
– – – – – – + 1 3 4 3 2 2
– – – – 2 – 3 1 4 – – – –
– – – – – 1 – 1 – – 2 – –
50 5 12 7 24 33 36 35 11 6 8 1 1
– – 1 1 1 – 1 2 4 12 8 8 3
2 2 1 2 8 6 7 7 5 4 2 6 2
72 3 1 1 – 4 + [ 9 ] 2+[15] 2+[7] – – 2 – 1+[1]
– – – 2 + [ 1 ] 1+[6] 3 + [ 6 ] – – 1 + [ 3 ] – – – –
– – – – – – – 1 – – – 1 1
– – – – 2 2 8 8 13 24 26 41 28
– – – – – + – – – – – 2 –
– – – + + + – + + 1 – – –
– – – + 1 3 2 6 15 1 – – –
– – – – – 1 – 1 – 15 28 19 26
– – – – 4 4 7 3 6 1 – 4 1
1 – 1 1 1 1 3 – 1 2 7 1 1

 –  –  –  –  –  –  –  –  –  1  1  –  1
 –  –   –  –  –  –  –  –  –  1  1  –  1
 –  –  –  1  2  5  9  11  2  16  21  50  33
 –  –  –  –  –  –  +  –  –  –  –  –  2
 1  2  1  –  9  9  9  11  14  6   10  15  9
 –  –  –  –  –  –  –  –  –  –  –  5  17
 –  –  –  1  –  –  –  –  –  –  –  1  5
 –  –  –  –  2  1  2  2  1  5  11  9  8
 –  –  2  1  10  10  12  10  16   13  6  19  17
 –  –  –  –  –  –  –  1  –  –  –  –  –
 5  28  2  –  2  2  2  1  2  1  –  –  –
 9  –  4  –  6  7  16  3  26  18  36  37  81
 –  –  –  –  –  –  –  –  –  –  –  2  2
 –  –  –  –  –  –  1  –  –  –  –  –  –

+ = non-apical fragment. Pisidium numbers are for single values.
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TABLE II CHERHILL: TUFA

d c b a
0.5 0.5 0.5 0.5

Carychium minimum (Müller)
Carychium tridentatum (Risso)
Lymnaea truncatula (Müller)
Lymnaea peregra (Müller)
Aplexa hypnorum (Linné)
Planorbis leucostoma Millet
Planorbis crista (Linné)
Succinea spp.
Cochlicopa spp.
Columella edentula (Draparnaud)
Vertigo pusilla (Müller)
Vertigo substriata (Jeffreys)
Vertigo pygmaea (Draparnaud)
Vertigo spp.
Pupilla muscorum (Linné)
Lauria cylindracea (da Costa)
Acanthinula aculeata (Müller)
Vallonia costata (Müller)
Vallonia pulchella (Müller)
Clausilia bidentata (Ström)
Cecilioides acicula (Müller)
Arianta arbustorum (Linné)
Arianta, Cepaea spp.
Hygromia striolata (C. Pfeiffer)
Hygromia hispida (Linné)
Punctum pygmaeum (Draparnaud)
Discus rotundatus (Müller)
Euconulus fulvus (Müller)
Vitrea contracta (Westerlund)
Oxychilus cellarius (Müller)
Oxychilus alliarius (Müller)
Retinella radiatula (Alder)
Retinella pura (Alder)
Retinella nitidula (Draparnaud)
Zonitoides nitidus (Müller)
Limacidae
Pisidium personatum Malm
Pisidium milium Held
Pisidium nitidum Jenyns

 2  7  –  1
 31  92  3  13
 11  37  1  7

 5  –  –  –
 –  1  –  –
 9  63  1  1
 –  3  –  1
 3  11  3  5
 1  7  1  –
 2  2  –  –
 5  5  –  –
 1  7  –  –
 –  1  –  –
 1  7  1  1
 –  4  –  –
 –  1  –  –
 –  6  –  –
 1  –  –  –
 –  1  1  1
 2  9  –  –
 –  –  1  1
 –  +   –  –

 +  6  +  4
 –  –  1  –
 –  3  –  1
 –  4  –  –
 9  30  –  6
 1   2  –  1
 3   11  –  1
 –  –  1  –
 6  9  –  4
 –  2  –  –
 2  6  –  –
 4  9  2  3
 2  9  –  1
 22  20  –  9

 –  15  –  –
 6  1  –  1
 11  –  1  3

+ = non-apical fragment. Pisidium numbers are for single valves.

swampy conditions of deposition. It is not a true fresh-
water deposit (Kerney et al. 1964; Evans 1972). At
Cherhill the tufa is not homogeneous but formed as hum-
mocks and lenses with alternating periods of soil forma-
tion. The hummocks may have formed around springs;
when one spring ceased to operate, perhaps owing to the
high growth of tufa, others may have arisen around the
hummock at a lower level. The soil layers within the
tufa suggest sporadic phases of drying out. The general
colour of the tufa is white (10YR 8/2 moist), with the
soil horizons being light grey (5Y 7/2). At the very base
of the deposit a lens of charcoal fragments gave a radio-
carbon date of 5280 ± 140 bc (BM 447).
Owing to the shallow thickness of the tufa (it was nowhere
more than 500 mm thick) and to the fact that it was
deeply penetrated by worm holes, it was not possible to
sample the material extensively. Four spot samples were
taken (Fig. 1) and analysed for Mollusca. All came from
tufa layers.
The two main features of the snail fauna (Table II and
Fig. 2) are (a) the enormous increase in hygrophiles, and
(b) the sustained high numbers of shade-loving species
and rupestrals. High values of Zonitidae and Carychium
suggest abundant leaf litter. Rupestrals (species which like

dry, firm surfaces, such as Clausilia and Acanthinula)
suggest drier habitats such as fallen branches or even the
trunks of trees. The hygrophiles (mainly Planorbis
leucostoma and Pisidium) indicate swampy pools although
there is no reason to suppose standing water all year
round. Thus a series of niches is suggested - leaf litter,
fallen timber, marsh, and shallow pools - and an overall
environment of woodland.
No artefacts were found within the tufa and it is reasonable
to suggest that the rise of water-table which led to its
formation was responsible too for the abandonment of
the area by man.

The Neolithic ditch
The ditch was generally broad and shallow, but variations
occurred, particularly in the width. Middle Neolithic
pottery of Windmill Hill type occurred in a primary posi-
tion and a radiocarbon date of 2765 ± 90 bc (BM 493)
was obtained from a charred timber of hazel (Corylus) in
the primary fill. The function of the ditch is uncertain as
only a limited length was excavated, but it may have
served as a ‘borrow pit’ for materials such as daub.
A typical section showed the following stratigraphy:
Depth below
surface (mm)
0–200 Dark grey (10YR 4/l moist) stone-free

loam. Modern turf.
200–330 Dark grey-brown (2.5Y 4/2 moist) loam. One-

way ploughmarks associated with ridge and
furrow features occur at the base (Evans
1972, fig. 63). 18th century AD pottery.
Ploughwash

330–450 Dark grey (10YR 4/1 moist) stony clay
loam with a well marked stone line at the
base. Prehistoric plough soil.

450–550 Very dark grey (10YR 3/l moist) stone-free
clay loam with a blocky structure. Buried
turf

550–1000 Olive grey (5Y 5/2 moist) loam with alternate
bands of coarse and fine material. Primary
fill

1000–1080 Olive grey (5Y 5/2 moist) coarse chalk rubble.
Primary fill, possibly in part artificial

After the formation of the primary fill, stabilization ensued
and a soil formed over the deposits (450–550 mm). This
was followed by a phase of prehistoric ploughing probably
in later Neolithic times represented by the stony soil at
330–450 mm; traces of ploughmarks occurred on the
flanks of the ditch at this level. Associated pottery includ-
ed Ebbsfleet, Mortlake, Rinyo-Clacton, and a few sherds of
Beaker. The overlying ploughwash is probably of post-
medieval origin as indicated by pottery from the deposit.
The molluscan faunal sequence (Table III and Fig. 2) from
the ditch indicates several habitat changes. By comparison
with the tufa into which the ditch was cut, hygrophiles
are virtually absent. Open-country species are present
from the base, suggesting some opening of the landscape
between the cessation of tufa formation and the digging of
the ditch. Pomatias elegans appears in the sequence for the
first time. It is possible that the formation of tufa caused
the destruction of woodland by the inundation of tree
trunks. But the fauna from the tufa itself, and that from
Cwm Nash (see below) gives no support to this suggestion.
More likely, Neolithic man himself was responsible for the
deforestation, attracted to the area in the first place by the
high fertility of the tufa soil and the closeness of the site
to water.



TABLE III CHERHILL: NEOLITHIC DITCH

l000–  900– 800– 700– 600– 500– 400–  350– 300– 200– l00 – 0–
Depth (mm) 1080 950 850 750 650 550 450 400 350 250 150 50
Weight (kg) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

3
4
–
–
–
1
1
–
–
–
2
–
–
–
–
3
–
–
3
–
–
–
–
4
1
–
3
+
1
–
–

11
–

3 – 1 10 1  –  1  1  –  1  –
4 – 20 4  2  –  –  –  –  –  –
1 – 1 –  –  –  1  1  –  –  –
– – 1 –  –  –  –  –  –  –  –

Pomatias elegans (Müller)
Carychium tridentatum (Risso)
Lymnaea truncatula (Müller)
Planorbis leucostoma Millet
Succinea spp.
Cochlicopa spp.
Columella edentula (Draparnaud)
Vertigo pygmaea (Draparnaud)
Pupilla muscorum (Linné)
Acanthinula aculeata (Müller)
Vallonia costata (Müller)
Vallonia pulchella (Müller)
Vallonia excentrica Sterki
Ena montana (Draparnaud)
Ena obscura (Müller)
Clausilia bidentata (Ström)
Cecilioides acicula (Müller)
Arianta arbustorum (Linné)
Arianta, Cepaea spp.
Hygromia striolata (C. Pfeiffer)
Hygromia hispida (Linné)
Helicella itala (Linné)
Punctum pygmaeum (Draparnaud)
Discus rotundatus (Müller)
Euconulus fulvus (Müller)
Vitrea contracta (Westerlund)
Oxychilus cellarius (Müller)
Retinella radiatula (Alder)
Retinella pura (Alder)
Retinella nitidula (Draparnaud)
Vitrina pellucida (Müller)
Limacidae
Pisidium personatum Malm

–  –  –  –  –  1  –  –  –  –  –
–  –  3  7  8  5  3  1  –  –  –
–  –  –  –  –  –  –  –  –  –  –
–  –  2  –  –  –  –  –  –  –  –
–  –  –  –  –  –  1  –  –  –  –
–  2  1  1  –  –  –  –  –  –  –
5 2 11 3  6 22 16 3  –  –  –
–  –  –  –  –  – 1 + [3] – 4 + [3] 1 + [2] –
1 2 2 + [3] 3  3 7 + [11] 4 + [13] 4 + [8] – 1 + [3] 1 + [9]
–  –  1  –  –  –  –  –  –  –  –
–  –  –  –  –  1  –  –  –  –  –
1 – 2 –  2  6  5  3  1  1  –
– – 1 –  –  –  –  –  –  –  –
– – 1 –  –  –  –  –  –  –  –
1 + 2 1  2  6  5  2  –  –  1
– 1 – 1  1  1  –  –  6  –  –
– 2 10 2  2 23 21 10 –  2  –
–  –  –  1  1  3  4  5  2  3  –

– – 2  –  –  –  –  –  –  –  –
3 1 12
– – –  –  –  –  –  –  –  –  –
– – 4  2  1  1  –  –  –  –  –
3 – 6  –  2  1  1  –  –  –  –
– – 1  –  1  –  –  –  –  –  –
2 – –  –  –  –  1  –  –  –  –
1 1 8  –  1  –  2  –  –  –  –
– – –  –  3  –  –  –  –  –  1
5 3 7  36 30 2 23 –  1  2  1
1 – –  –  –  –  –  –  –  –  –

+ = non-apical fragment.  Pisidium numbers are for single valves
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In the lower part of the fill (800–1080 mm) there is a
mixed fauna of shade-loving and open-country species. An
environment of dank grass and/or scrub is indicated;
grazing and tillage, at any rate within the ditch, were
absent. A slight increase in the amount of shade in the
area occurs between 800 and 700 mm as suggested by both
the higher numbers of snails and a rise in the shade-loving
species. Above 700 mm (the base of the main buried soil
in the ditch) clearance took place, and from then on various
kinds of open-country habitat prevailed. It is of interest
that clearance occurred within the buried soil (at 700 mm)
well below the first signs of tillage (at 450 mm). Clearance
is therefore likely to have been due to grazing animals
and/or to have been brought about for the purposes of
creating pasture. The phase of prehistoric cultivation
(330–450 mm) saw a massive increase in open-country
species, particularly Vallonia. By the time the post-
medieval ploughwash was accumulating (200–330 mm)
the fauna was much impoverished, only Vallonia excen-
trica being of any importance.

Cwm Nash
Along the Glamorgan coastline of South Wales between
Cardiff and Southerndown arc a number of tufa deposits.
Generally these comprise the fills of small valleys cut by
solifluxion into the Liassic Limestone. The deposits to be
described here occupy a small valley known as Cwm Nash,
6.5 km west of Llantwit Major (SS 906 702) and have
been exposed in transverse section by marine erosion.
Three series of samples (CN I, CN III, CN IV) were analys-
ed for Mollusca. Although not directly superimposed
(Fig. 3), these comprised a chronological sequence and
have been combined into one histogram (Fig. 4). The
complete profile is made up essentially of five stratigraphical
units: (a) topsoil and hillwash; (b) buried soil at the base of
the hillwash; (c) tufa and several intercalated buried soils;
(d) buried soil weathered into scree; (e) periglacial scree
and intercalated clay bands. The section (Fig. 4) is as
follows:

CN IV
Depth below
soil surface (mm)
0–100

100–200

200–1100

1100

1100–1300

1300-2300

Dark brown (7.5YR 3/2 moist) calcareous
loam, more or less stone-free. Modern
turf
Light yellowish-brown (10YR 6/4 moist)
calcareous loam with many angular lime-
stone fragments ranging from 10 to
100 mm. Snail shells very abundant.
Possibly collapsed building or field wall
debris
Light yellowish-brown (1OYR 6/4 moist)
calcareous loam with many small lime-
stone and tufa pellets. Hillwash
Stone horizon of more or less horizon-
tally bedded limestone fragments ranging
from 40 to 100 mm.
Dark yellowish-brown (10YR 4/4 moist)
calcareous loam with charcoal fragments,
marine shells, and stones; becoming dark
brown (10YR 4/1 moist) and with
numerous small tufaceous inclusions
towards the base. Buried soil
White (10YR 8/2 moist) tufa, with a
compact cheese-like consistency. ‘Iwo
weakly developed soil horizons marked
by light grey (2.5 Y R 7/2 moist) loam
occur at 1650–1800 and 1950–2100 mm
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CN III
Depth (mm)
0–500

500–650

650–825

825–2200

2200–2300

2300–2800

2800–3050

3050–4350

4350–4450

4450–4550
4550–4650

4650–4750

4750–4850

CN I
Depth (mm)
0–80

Up to 4350 mm five open-country species are present,
suggesting some open ground. The woodland fauna is a
restricted one, and although this is to some extent due to
climatic factors (as will be discussed below) some absences
cannot be explained in this way. For example, Clausilia
and Acanthinula aculeata, species which thrive on fallen
timber and which are known elsewhere from early Post-
glacial deposits, are absent. Above 4350 mm only Vallonia
costata and V. pulchella of the open-ground species persist,
and the former is known to occur in low numbers in wood-
land anyway. We may therefore postulate some closing in
of woodland above 4350 mm. At 3050 mm there is a
further reduction in open-country species, after which they
occur only sporadically. Woodland species show an in-
crease and new species appear, notably Clausilia, Balea,
Retinella pura, and Acanthinula aculeata, many of which
are not of climatic or chronological significance. The
environment above 3050 mm was probably one of closed
woodland. Thus three environmental zones can be recog-
nized, each seeing an increase in the amount of teee cover.

800–900
900–1100

1100–l130
1130–1270

1270–1320
1320–1350
1350–1400

1400 +

Grey (10YR 6/1 moist) tufaceous loam.
Weakly developed buried soil
Coarse gravelly white (10YR 8/2 moist)
tufa, possibly redeposited by water
Light grey (10YR 7/1 moist) tufaceous
loam. Weakly developed buried soil
White (10YR 8/2 moist) tufa, soft and
cheese-like in consistency
Light grey (2.5Y 7/2 moist) tufaceous
loam. Weakly developed buried soil
White (10YR 8/2 moist) tufa, soft and
cheese-like in consistency
Very pale brown (10YR 7/3 moist)
tufaceous loam with numerous small
charcoal fragments. Buried soil
White (10YR 8/2 moist) tufa, looser and
more gravelly than above. Possibly re-
deposited by water
Light grey (2.5Y 7/2) tufaceous loam.
Weakly developed soil horizon
White (10YR 8/2 moist) gravelly tufa
Dark brown (7.5YR 4/4 moist) tufaceous
loam. Buried soil
White (10YR 8/2 moist) tufaceous
gravel with angular Liassic inclusions in
lower 50 mm
Dark brown (7.5YR 4/4 moist) loam with
angular Liassic Limestone fragments.
Buried soil.

Angular Liassic Limestone rubble in a
finer matrix. The colour of this, and the
other layers in the series, is dark brown
(7.5YR 4/4 to 10YR 3/3 moist)
Clay loam, more or less stone-free
Angular limestone rubble (10-80 mm
fragments) in a finer matrix
Clay loam, more or less stone-free
Angular limestone rubble (10-200 mm
fragments) in a finer matrix
Clay loam, more or less stone-free
Sandy loam
Angular limestone rubble (20-200 mm
fragments) in a finer matrix
Liassic Limestone rock

The deposits were sampled from the positions shown in
Fig. 3 and Tables IV, V, and VI; the air-dry weight of each
sample was 0.25 kg. The results have been presented in
histogram form in terms of absolute abundance because of
the generally low totals throughout the sequence (Fig. 4).
The general pattern of faunal change indicates an initial
environment of open country during Late-glacial times,
giving way during the period of tufa formation to increasing-
ly shaded woodland, followed by clearance of this wood-
land, leading ultimately (via an episode of hillwashing) to
the present-day grassland habitat.
In the interpretation of the faunal changes account has to
be taken of climate on the one hand and local environment
on the other. In the screes and clay loam layers (series
CN I at the base of the succession the fauna is clearly a
Late-glacial one, similar to that from Cherhill and others
described from south-east England (Kerney 1963). Open-

country forms dominate, and the virtual absence of marsh
species probably implies a fairly dry land surface. An
environment of grassland with patches of broken ground
and general surface instability can be inferred. The question
of whether trees were present cannot be answered con-
clusively, but to judge by the evidence of pollen analysis
from sites of Late-glacial age in southern Britain one would
suspect the growth of birch, juniper, and willow in sheltered
areas with surface stability. The interstratified clay loam
layers may be incipient soils developed when scree form-
ation was in abeyance, perhaps during the mild Allerød
Interstadial period of zone II. The presence of Helicella
itala probably implies a zone II or zone III age for the
deposits, and a tentative zoning on the basis of faunal
abundance and sediment type has been made in Fig. 4.
The series of tufa layers and intercalated soil horizons
(series CN III and CN IV below 1300 mm) can be sub-
divided both on local environmental and broader climatic
grounds. Environmentally the faunas indicate marshy
ground with perhaps pools of standing water at times;
there are, however, no true freshwater species. The number
and abundance of species which generally occur in shaded
habitats suggests that trees were present in the environment
throughout the period of tufa formation, but the extent of
woodland cover is not always clear, particularly in the early
stages.

Turning to considerations of climate and chronology, we
may again divide the succession into a number of zones, and
suggest a correlation with the pollen zonation scheme of
the botanists. Up to 4550 mm the only species present
which is not known from the Late-glacial period is Cary-
chium tridentatum. Five other species — Columella,
Vertigo pusilla, Vertigo substriata, Vitrea, and Retinella
nitidula — then appear. We may suggest that the period
which sees the introduction of these species and Carychium,
and which ends with the reduction of open-country species
at 4350 mm, is equivalent to zone IV or the Pre-boreal
period of the pollen zone scheme. This is a period which
on the whole was dominated by birch woodland and saw
the gradual closing-in of the forest canopy at the expense
of open landscape.
Subsequently we may recognize two zones, an earlier one
equivalent to pollen zones V and VI (the Boreal period) in
which certain species of generally western oceanic distri-
bution in Europe are not present, and a later one equivalent
to pollen zone VIIa (the Atlantic period) in which these
species are present. The species in question are Discus
rotundatus, Lauria cylindracea, Pomatias elegans, Acicula
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TABLE IV CWM NASH: SERIES I

Succinea spp.
Cochlicopa spp.
Vertigo spp.
Pupilla muscorum (Linné)
Vallonia costata (Müller)
Vallonia pulchella (Müller)
Helicella itala (Linné)
Punctum pygmateum

(Draparnaud)
Euconulus fulvus (Müller)
Retinella radiatula (Alder)
Vitrina pellucida (Müller)
Limacidae

 –  –  –  –  –  –  –  1  +  –  –
 –  –  –  –  –  3  2  1  +  –  –
 –  –  –  –  1  –  –  –  –  –  –
 1  4  3  5  3  –  7   11  –  –  4
 4  1  1  3  6  8  7  1  –  –  3
 2  –  3  2  4  –  4  2  –  –  2
 +  –  2  –   1  1  1  1  –  –  1

 1  2  –  –  1  2  1  3  –  –  1
 1  –  –  –  –  –  –  –  –  –  –

 1  –   –  –  –  –  –  –  –  –  –
 –  –  –  –  –  –  2  –  –  –  –
 1  –  –  –  –  1  –  2  –  –  1

+ = non-apical fragment.
fusca, and Acanthinula lamellata, and it is due largely to
the work of M P Kerney that we can recognize this group
as being of chronological value in zoning Post-glacial
molluscan diagrams (Kerney 1968). As long ago as 1907,
R F Scharff pointed out that certain species of this group
of land snails were relatively oceanic and westerly in their
Euro-Asiatic distribution, and the more recent maps of
Lauria cylindracea and Pomatias elegans published by
Kerney confirm this. Conversely, another species, Discus
ruderatus, closely related to Discus rotundatus, is now
extinct in Britain and has a more central and eastern dis-
tribution in Europe and Asia. It has not been recorded
from deposits in Britain after the Boreal period (although
the dating of these is often circumstantial), and at Brook
in Kent (Kerney et al. 1964) there is an elegant comple-
mentary distribution of the two species, D. ruderatus
giving way to D. rotundatus at a point which is considered
to be close to the Boreal/Atlantic transition. In the present
diagram there is only one example of D. ruderatus and it
occurs at the very point where D. rotundatus makes its
first appearance. Lauria cylindracea, Pomatias elegans,
Acanthinula lamellata, and Acicula fusca successively
appear. There is a Similar succession in tufa deposits at
Nash Point, 2 km south-east of the present site, where
Discus ruderatus is present at the base of the sequence
(Evans and French, unpublished). All the evidence there-
fore suggests that these changes arc of chronological signifi-
cance, reflecting the climatic change at the Boreal/Atlantic
transition which saw an increase in oceanicity. This hori-
zon we would place at approximately 2450 mm.
Finer zonation within the period ascribed to the Boreal
may be attempted. It has already been pointed out that
there is an ecological change at 3050 mm comprising an
absolute reduction in open-country species and an
absolute increase in shade-loving forms. The detailed com-
position of the fauna below this level (in particular the
association of Vallonia costata and Vertigo pusilla, and the
relative paucity of Zonitidae) is reminiscent of a fauna
described by Kerney (1971) as being suggestive of hazel
woodland. Hazel is certainly a characteristic species of
early Post-glacial woodland, particularly in zones VIa and
VIb. The period represented by the deposits between
3050 mm and the suggested position of the Boreal/Atlantic
transition at 2450 mm sees the attainment of a fully forest-
ed environment and the development of a soil horizon
(2800–3050 mm). The latter contains small charcoal
fragments and, unlike the later soils in the tufa, is brown
rather than grey in colour, suggesting a greater degree of
weathering and maturity. This period may be the equival-
ent of pollen zone VIc which sees the final attainment of

mixed deciduous forest in southern Britain, and is also a
period of pronounced climatic dryness.
It should be emphasized that the zonation scheme we have
proposed is wholly tentative and must await its confirm-
ation in more detailed studies of this and other sites.
Throughout the long period of tufa formation there are
several soil layers which are possibly indicative of periods
of relatively dry climate. During the period we have
ascribed to the Pre-boreal (4350–4850 mm) there are
three of these, one at the very base of the succession and
two higher up. The major soil horizon between 2800 and
3050 mm we have already discussed as being the possible
equivalent of pollen zone VIc. Within the tufa ascribed
to the Atlantic period there are a number of further soils,
mostly weakly developed, although that between 0 and
500 mm is darker and thicker than the rest. With the ex-
ception of the possible zone VIc soil no correlation of
these layers with the general Post-glacial succession else-
where can be made, and it is not even certain that they
are of other than local significance anyway. Nevertheless
it is relevant to mention that there is plenty of evidence
from various sources in Britain and Europe — standstill
phases in blanket peat, fluctuations in the extent of Alpine
glaciers, temporary periods of forest recession in uplands,
and variations in the halogen content of lake sediments -
for a number of climatic oscillations within the earlier
Post-glacial, some of which may have been responsible
for the succession of tufa layers and soil horizons at Cwm
Nash.
Interpretation of the third series of samples (CN IV) is
relatively straightforward. The fauna from the tufa (1300–
2300 mm) is clearly of Atlantic type, similar to that from
the upper part of CN III. The soil horizon at the base of
the hillwash (1100–1300 mm) sees the reappearance of
open-country species and an increase in the abundance of
Vallonia costata. Tufa formation has come to an end, and
the recession of woodland which leads eventually to the
present-day open environment has begun. Man was pro-
bably responsible for the latter process for the horizon
contains charcoal fragments, shells of marine molluscs, and
large quantities of angular stones, all indicative of human
occupation and disturbance. In the absence of direct
archaeological evidence or radiocarbon dates the age of
this phase of deforestation is unknown; settlement is
attested in the Vale of Glamorgan more or less continuously
from Neolithic times onwards.
The fauna from the hillwash is not characterized by the
vast numbers of open-country species which is such a
feature of similar deposits in south-east England, and we
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TABLE V CWM NASH: SERIES III

Depth (mm)

Pomatias elegans (Müller)
Carychium cf. minimum Müller)
Carychium tridentatum (Risso)
Lymnaea truncatula (Müller)
Succinea spp.
Cochlicopa lubrica (Müller)
Cochlicopa lubricella (Porro)
Cochlicopa spp.
Columella edentula (Draparnaud)
Vertigo pusilla Müller
Vertigo antivertigo (Draparnaud)
Vertigo substriata (Jeffreys)
Vertigo pygmaea (Draparnaud)
Vertigo moulinsiana (Dupuy)
Vertigo alpestris Alder
Vertigo angustior Jeffreys
Vertigo spp.
Pupilla muscorum (Linné)
Lauria cylindracea (da Costa)
Lauria anglica (Wood)
Acanthinula aculeata (Müller)
Acanthinula lamellata (Jeffreys)
Vallonia costata (Müller)
Vallonia pulchella (Müller)
Clausilia bidentata (Ström)
Balea perversa (Linné)
Arianta arbustorum (Linné)
Cepaea nemoralis (Linné)
Arianta, Cepaea spp.
Hygromia hispida (Linné)
Helicella itala (Linné)
Punctum pygmaeum (Draparnaud)
Discus ruderatus (Férussac)
Discus rotundatus (Müller)
Euconulus fulvus (Müller)
Vitrea contracta (Westerlund)
Oxychilus cellarius (Müller)
Oxychilus alliarius (Miller)
Oxychilus spp.
Retinella radiatula (Alder)
Retinella pura (Alder)
Retinella nitidula (Draparnaud)
Zonitoides nitidus (Müller)
Vitrina pellucida (Müller)
Limacidae
Pisidium spp.

–
–
1
–
2
–
–
–
–
–
2
–
–
–
–
–
–
3
–
–
–
–
–
11
–
–
–
–

–
–

19
–
2
–
–
14
–
–
–
–
–
–
–
–
–
–
–
–
–
–
1
15
–
–
–
–
–
–
–
12
–
–
–
–
–
–
–
2
–
2
6
–
–
–

–
6
–
1
–
–
–
–
–
–
–
–
–
–
–
3
6
–

–
–
6
–
4
–
–
–
–
–

–
–

–
–

–
–

–
–
–
–
–
–
–
5

–
–

–
–

–
2
–
1
–
–
–
–
–
–
–
–
–
–
–
–
2
–

–
–

10
–
6
–
–

12
–
–
1
–
–
–
–
–
–
1
–
–
–
–
1

13
–
–
–
–
–
–
1
1
–
–
5
–
–
–
–
2
–
–
2
4
3
1

–
–
7
–
–
–
–
3
–
–
–
–
–
–
–
–
2
–
–
–
–
–
1

18
–
–
–
–
–
1
2
6
–
–
–
–
–
–
–
3
–
–
–
3
2
–

–
–

29
–
4
2
–

13
–
–
–
1

–
–

–
–
4
2
–
–
–
–
3

15
–
–
–
–
–
2
–
9
–
–
1
–
–
–
–
1
–
–
6
6
1
–

–
–

32
–
1
3
1
25
3
7
–
2
3
–
–
–
2
1
–
–
–
–
2

19
–
–
–
–
–
3
1

16
–
–
9
1
–
–
–
2
–
3

11
6
2
–

–
–

11
5
3
3
–
14
–
2
–
–
–
–
–
–
–
–
–
–
–
–
1
5
–
–
–
–
–
–
–
9
–
–
5
2
–
–
–
1
–
2

10
1
2
–

–
–

20
4
5
1
–

30
–
7
–
2
–
–
–
–
6
–
–
–
–
–
–
7
–
–
–
–
–
–
–
7
–
–
6

30
–
–
–
1
–
10
8
2
–
–

–
–
–
2
1
–
–
5
–
1
–
–
–
–
–
–
–
–
–
–
–
–
–
2
–
–
–
–
–
–
–
2
–
–
2
1
–
–
–
1
–
1
2
1
1
–

–
–
–
–
1
–
–
3
–
–
1
–
–
–
–
–
–
–
–
–
–
–
–
2
–
–
–
–
–
–
–
–
–
–
2
–
–
–
–
–
–
1
–
–
–
–

–
–
–
2
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
1
–
–
–
–
–
–
–
–
–
–
1
–
–
–
–
–
–
–
–
–
–
–

–
–
–
1
1
–
–
5
–
–
–
–
–
–
–
–
–
–
–
–
–
–
1
1

–
–

–
–
–
–
–
–
–
–
2
–
–
–
–
–
–
2
3
1
–
–

–
–
6
2
2
–
–
7
–
1
–
–
–
–
–
–
–
–

–
–

–
–
–
5
–
–
–
–
2
1
–
5
–
–
3
2
–
–
–
–
–
–
4
–
–
–

–
–

22
3
3
–
–

11
–
1
–
–
–
–
–
–
–
–
–
–
–
–
1
16
–
–
–
–
–
–
–

14
–
–
1
1
–
–
–
–
–
1
1
–
–
–

–
–
–
–
2
–
–
1
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
3
–
–
1
–
–
–
–
–
–
–
1
–
–
–

+ = Non-apical fragment. Pisidium numbers are for single valves.

may suggest therefore that its formation was brought about
by animals browsing in a scrub or open-forest environment
on the steep valley sides, rather than by tillage. The re-
latively high abundance of Pomatias elegans in the buried
soil and lower part of the hillwash is indicative of scrub
growth. Ultimately, however, there is a marked rise in
open-country species and the final 400 mm of the succes-
sion sees the virtual extinction of all woodland species
from the fauna. The modern turf contains Helicella
virgata, a species apparently not present in the British Isles
prior to the medieval period.

Conclusions
The main conclusions which arise out of this study are as
follows:

1. The time of onset of tufa formation, although
attractively associated with the beginning of the climatic
deterioration of the Atlantic period, may vary from place
to place. At Cherhill, radiocarbon suggests a date of
around 5000 bc (approximately the beginning of Atlantic
time) but the presence of Discus rotundatus well prior to
the onset of tufa deposition and the total absence of
Discus ruderatus suggest that tufa deposition may not
have commenced until some time after the onset of more
oceanic climatic conditions. On the other hand at Cwm
Nash, although no radiocarbon dates are available, the
fauna strongly suggests an early onset of tufa formation,
perhaps even in Pre-boreal time.
2. Tufa formation takes place in conditions of tree-
shaded marsh or swamp. Once established, woodland
seems to be little affected by the build up of tufa.
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–
1

30
–
3
–
–

15
–
–
–
1
–
–

–
–

3
–
–
–
–
–
5

17

–
–

–
–

–
1
–
9

–
–

5
7

–
–

–
2
–
1
4
3
2
–

–
1
3
–
–
–
–
2
–
–
–
–
–
–
–
–
–
–
–
–
–
–

1
–

–

–
–
–
–

–
2

–

–
–
1
3
–
–
–
1
–
1
1
–
–
–

–
1
8
2
–
1
–
2
–
2
–
–
–
–
–
1
1
–
–
2
–
–
2
3
–
–
1
–
1
–

2
–

–
–
1
2

–
–

–
–

–
2
4
–
–
–

–
–

3 7
–
1
–
2
7
–
2
–
–
–
1
–
–
–
–
–
–
–
–
–
1
1
–

–
–
6
5
–
1
–
2
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
+
–
–
–
–
4
–
–
–
–
–
1
–
–
–
–
–
–

–
–
1
6
–
–
–
–
1

12
–
2
–
–
1

17
1
–
–
–

–
–
30
6
–
–
1
7
–
5
–
–
–
–
–
–
1
–
–
–
1
–
–
–
5
–
–
–
4
1
–
1
–
–
–

–
5

–
–
–
1

16
2
–
–
–

–
1

37
–
1
–
2

13
–
2
–
–
–
–
–
–
–
–
–
–
–
–
–
–
2
1
–
–
2
5
–
3
–
–
3

12
–
–
–

–
–

4
5
–
–
–

–
1
14
–
–
–
–

12
–
1
–
–
–
–
–
–
–
–
–
–
–
–
–
–
2
1
–
–
–
3
–
8
–
–
2
3
–
–
–
–
1
2
4
–
–
–

–
1

22
1
2
–
–

10
–
4
–
–
–
–
1
1

–
–

–
–
1
–
–
–
1
1
+
–
+
1
–
4
1
1
1
1
–
1
–
1
–
8

11
2
1
–

–
–

50
–
1
1
–
7
1
7
–
–
–
–
–
5
1
–
1

3
–

1
–

–
–
1
–
–
+
2
–
7
–
1
1
5
–
–
–
–
2
6
10
–
1
–

–
–

74
3
–
–
–
5
–
4
–
–
–
–
–
–
–
–
3
–
4
–
3
1
1
–
–
–
1
1
–
3
–

17
2

11
10
–
–
–
1
6
5
2
–
–

–
–

13
3
–
–
–
9
6
–
–
–
–
–
–
–
1
–
4
–
3
–
–
–
–
3
–
–
3
1
–
1
–
5
–

13
3
–
–
–
1
3
7
–
2
–

–
–

20
–
1
–
1
7
1
–
–
–
–
–
–
–
–
–
–
–
–

–
1

–

–
–
–
–
–
–
–
1
–

10
2
7
–
–
2
–
–
2
–
–
–
–

1
–
8
–
–
1
–
6
–
–
–
–
–
–
–
–
–
–
2
–
1
1
1
–
–
–
–
–
–
2
–
1
–
6
–
5
–
–
4
1
3
–
5
–
2
–

1
–

13
–
–
–
–

10
–
1
–
–
–
–
–
–
–
–
2
–
1
–
1
–
1
2
–
–
–
1
–
1
–
6
1
4
–
–
3

–
–

2
2
1
–
–

–
–

21
4
–
–
–
2
–
–
–
–
–
–
–
–
1
–
1
–
1
–
–
–
2
–
–
1
–
–
–
3
–

14
–
2
–
5
–
–
1
3
–
–
–
–

–
–

22
5
1
1
–
6
–
–
–
–
–
–
–
–
–
–
–
–
–
–
1
–
–
–
–
–
1
1
–
1
–
5
–
1
–
–

3
–

–
–
2
–
1
–

–
–
9
3
1
1
–
8
–
–
–
–
–
–
–
–
1
–
–
–
1
–
–
1
–
–
–
–
2
1
–
2
–
1
–
1
5
–

3
–

–
3
3
1
1
–

–
–
9
5
–
–
1
6
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
2
–
–
–
1
–

3
–

–
4
–
2
–
–
1
1
2
–
1
–
–
–

2
–
–
1

–
–

1

–
1

–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
+
1
–
–
–
–
–

–
1

–
–
–
–
–
1
–
–
–

–
–

10
–
–
4
–
7
–
–
–
–
–
–
–
–
–
–
–
–
2
–
3
–
–
–
–

2
–

2
–
2
–
5

4
3

–

–
–
3
–
–

–
2

2
–

–
–

12
2
–
–
–
1
–
1
–
–
–
–
–
–
–
–
–
–
1
–
3
–
1
–
+
–
+
–
–
1
–
3
–
–

–
–

1
–

1
2

–

3
–

–

3. There is little or no indication of clearance horizons
within the tufa at the two sites investigated, such as have
been detected in some pollen diagrams for this period.
This implies either that Mesolithic man was absent from
the areas during the formation of tufa or that the sites fall
into the category defined by Simmons (1969) of low-lying
forest habitats where the impact of man is negligible.
4. Tufa formation may have been responsible at
Cherhill for man’s abandonment of the vicinity. At other
sites, too, the growth of tufa may have had a similar
impact on human groups.
5. Once tufa had ceased to form – and at Cherhill
radiocarbon evidence suggests that this was around 3000
bc – the high fertility of the soils which developed upon
these friable and base-rich deposits may have been respon-
sible for attracting later farming communities to settle
such areas.
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Population and landscape in Mesolithic lowland Britain

R M Jacobi

Synopsis
A detailed discussron of Mesolithic settlement sites in the
Weald and to the west on the Chalk shows that their density
is greater than hitherto supposed. A similar result can be
obtained from elsewhere in Lowland Britain, though there
are tendencies for sites to cluster on certain geological
strata. Water availability and soil conditions are significant
in this respect, though settlement catchment analysis
indicates that any geological deposit will be exploited for
hunting, gathering, or cropping. The availability of the
coastal belt and river valleys arc considered and, taken with
information derived from hazel pollen and nuts, allow an
estimation of the Mesolithic population of Lowland
Britain to he made.

Sites in the Weald
Undoubtedly the most famous map to have appeared for
any area of Lowland Mesolithic Britain is Clark’s 1936 map
of the ‘Tardenoisian sites of the Weald’ (Clark 1936, fig.
66). Of the 48 sites incorporated, all except one (on
gravel) were clustered on the Ashdown Sands or on the
Greensand: ‘.... a better example of geological control
over human settlement could indeed hardly be found ....’
This map was an enlargement of one published in 1932
with only 38 sites, and the precursor of one still more de-
tailed published with W F Rankine in 1939 (Clark and
Rankine 1939). This last included a small proportion of
sites on Chalk, Weald Clay, or alluvium/gravels (some 11%);
of the sand-based remainder, 66%, were on the Upper or
Lower Greensand belts, principally the latter. There the
situation has remained (Evans 1975, 102).
This small proportion (11%) taken in conjunction with
records of sites on other soil types documented in a steadily

proliferating literature (cf. Rankine 1949 and 1953;
Drape; 1968) proved sufficiently tantalizing as to make
immediately attractive a fresh survey of site distributions
both within the Weald and on the chalk landscape to the
west. Thus an area of some 6500 square miles, somewhat
larger than that considered by previous workers, was
selected for detailed study (Fig. l), a geographic entity
sufficiently closely defined as to avoid the unnecessary,
and indeed irrelevant, geological complexities involved in
any further extensions to the north west. Within this
block some 1700 distinct find-spots could be identified.
Their distribution is, of course, inevitably skewed towards
a series of clumps reflecting the relatively recent activities
of a small number of meticulous observers (see especially
Tebbutt 1974, Hooper 1933, Ellaway and Willis 1930–35
Rankine 1949 and 1953, Bell and Tatton-Brown 1975, and
Attree and Piffard around Horsham (Clark 1934)). To
offset as far as possible these inbuilt biases, all worked flint
in the museums and in private collections to which access
could be gained was examined, particular attention being
paid for the first time to the crates of apparently Neolithic
material (Curwen 1937, 71) from sites on the South Downs
— notably Beachy Head, Cissbury, Eastbourne, Wilmington
Alfriston, Exceat, Newhaven, and Seaford — and to sites on
the North Downs, stretching from Basingstoke and Odiham
eastwards through north Kent — Ashe, Wrotham
Meopham and Ightham — to Acrise, north of Folkestone.
From all the well known Neolithic localities abundant
Mesolithic material could be identified, while an identical
pattern emerged for the relatively well watered areas of the
Hampshire and Wiltshire Chalk; blades, cores, microliths,
and ‘tranchet’ axes occurred in almost every large collection
of ‘Neolithic’ material examined. No longer is it possible
to speak of an ‘... absence of sites on the Chalk Downs’
(Clark, 1932, 88, text and footnote).
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Fig. 1 Geological map (simplified) of the area considered in this paper

Sites on the Chalk
All told, 23% of the sites considered lay on the Chalk, an
observation which, of course, loses much of its initial im-
pact when the obvious comment is made that chalk com-
prises some 2082 square miles (33%) of the study area and
is hence by far the most extensive sub-soil type. The bulk
of artefacts (mainly ‘tranchet’ axes) from the Downs are,
however, derived from pre-1920 collections carrying only
parish references, with the obvious inference that at best
they must represent agglomerations from many formerly
individual sites. By contrast, much of the material retrieved
from the various sands, and notably the Weald Clay — the
latter with 170 (11%) certain find spots — is the result of
particularly detailed surveys (cf. Oakley et al. 1939) where
the artefacts have been tied to specific scatters or, at worst,
individual fields. Thus, by an accident of research, simple
comparison of site numbers and densities as between Chalk
and the other deposits may scarcely be a fair one, the
former still tending to be heavily underrepresented.
It is therefore necessary to recognize, in however biased a
fashion, the presence of Mesolithic sites on all the eleven
soil categories defined, a representation (Fig. 2, histograms
2 and 3) in all cases, except for the Greensand sites, in
rough proportion to the area of each geological deposit.
The mean density achieved is one of 2.6 sites per 10 square
miles. The slightly lower average densities for the Bagshot,
Reading, and Headon Beds and for the Gault are largely a
function of lack of field work; recent survey, for example,
of part of the Reading Beds in south Hertfordshire, outside
the study area, shows a density of sites equivalent to that
of any part of the Lower Greensand. Particularly signific-
ant, too, is the relatively high representation, as compared
to the other deposits (Fig. 2, histogram 3), of sites on the
Weald Clay, where the negative control exercised ‘... by the
[se] forest-bearing Clay-lands on ... human settlement...’
(Clark 1932) has in the past been so strongly emphasized.

Fig. 2 Representation of archaeological find spots by
geological deposit
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General distribution of Mesolithic sites
In precisely the same way, recent work has filled in that
other supposedly empty area of lowland central England
sandwiched between the Welsh Marches and the Western
Fen Margin and stretching north to south from the foot of
the Peak to the Thames. Thus there is a present (known)
total of 560 find spots as compared with only 12 in the
1930s, with the greatest amplification in Leicestershire,
Northamptonshire, Staffordshire, Warwickshire, and
Worcestershire, an area formerly condemned as ‘... archaeo-
logically a barren waste ...’ and where Seaby (1949) drawing
upon Fox (1932) could write ‘... the damp Oak forest ...’
[on the] ... heavy Keuper Maris and glacial Boulder Clays ...
[were] ... natural barriers to the early trader and settler ...’
Within the British Mesolithic as a whole, the concept of
geologically and geographically imposed emptiness is
(Just as in the Weald) being rapidly eroded.
While, as suggested above, the mean density for sites in the
area studied was 2.6 per 10 square miles, even when a
sample as high as 1700 find spots is taken into consider-
ation, the identical preference noted by Clark in 1932 for
sites to lie on the Greensands still attracts immediate atten-
tion.
Thus, we have here to recognize a tripled average density,
with 7.5 sites per 10 square miles — 26% of all the sites
(the highest individual percentage) lying on deposits which
total only 9%) of the region. Unless one is going to explain
away this observation as simply a gross sampling distortion,
two reasons may immediately be proposed for this choice
of site location.

Site location
The availability of water
Within the Weald basin the Uppcr and Lower Greensand
provide an unique abundance of water sources, contrasting
with the Chalk of the North and South Downs, which form
the higher outer flange of the Weald saucer. Here, unless
it flows over the surface in what are now often seasonal
winter bourns (Lavants), passes through in major valleys,
or is upheld on perched water-tables formed by patches of
‘Clay-with-flints’, water passes directly down through the
Chalk, or through vertical fissures in it, issuing on its inner
edge. where it meets impermeable marls, as scarp-foot
springs which flow over the Upper Greensand. The corre-
lation of Mesolithic find-spots with patches of Clay-with-
flints is not one confined to south Hampshire (Cunliffe
1973). The connection has been recognized in north
Hampshire around Basingstoke (Rankine 1954), north
Kent, on the Epsom Downs in Surrey (Batstone 1943), the
Downs north of Brighton (Curwen 1937b, 57, n. 14), in
West Sussex on the crests of the Downs at 600ft OD near
Elstead (E W Holden, pers. comm. 1975), and along the
coast between Newhaven and Seaford Head. In north
Dorset the identical observation has been made at Iwerne
Minster (Summers 1941), and on Cranborne Chase (White
1971), and also near the coast on Chaldon Down (White
1974). Elsewhere on the chalk crests the water table —
lowered perhaps by as much as 100ft since Roman times,
chiefly by recent pumping — lies 200–300ft down and
settlement of much of the Downs, as opposed to ‘exploita-
tion at a distance’, will only have taken place in the later
prehistoric and Roman periods with the creation of ‘dew-
ponds’ and the sinking of wells. That such exploitation of
the Downs took place from sites on the Greensand is, as
Rankine (1949, 6–7) pointed out, abundantly demon-
strated by the chalk origins of flint types used on the
latter sites.

The point must, however, be made that it may only be on
or close to these areas of ‘Clay-with-flints’ that remnants
of early Post-glacial soils survive, much of the former cap-
ping, often containing water-retentive loess, being eroded
(Limbrey 1975), with its archaeological content, following
upon woodland clearance and the more intensive agricul-
ture of Bronze Age (Godwin 1962) and later times. The
present seeming aridity of the chalk may thus have to be
visualized as an artefact of post-Mesolithic soil destruction.
Just as the impervious marl creates scarp-foot springs, so
the contact of the Upper Greensand with the band of Gault
which separates the Upper from the Lower Greensand
provides a second parallel spring line inside the Weald
basin, while within the Lower Greensand belt itself springs,
between Limpsfield and Haslemere, at an average of 2 per
mile and locally with out-flows running into millions of
gallons daily (Wooldridge and Goldring 1953) occur where-
ever pervious Hythe or Folkestone Beds overlie the imper-
vious Sandgate Beds of the same formation. The Weald
Clay, which forms an inner margin to the Greensand belt,
is, like the Chalk, hydrologically unreliable: streams and
pools are fed by surface water, their volume being
immediately dependent on precipitation, and for much of
the summer they will be dry, a feature of crucial impor-
tance for settlement strategy during the drying summers
of the later Boreal (Godwin 1956, 32).

Light soil conditions
The sites themselves should be well drained. Tindale
(1972) in his study of the Pitjandjara observed a preference,
in fact ‘... a first choice . . . for warm sandy ground ...’ with
an avoidance of rough rocks and cold clays. Calkin’s micro-
study of the Peacehaven site (Calkin 1924) and Clark’s of
Seaford (1932, fig. 55) exemplify this selection for a sandy
soil, in these cases the Woolwich Beds. Even, however, this
choice is subordinate to (a) a supply of firewood, sites
often tending to move back with the wood line from water-
sources, (b) the presence of game within walking distance,
and (c) the presence of adequate supplies of basic roots
and vegetable foods.
While Tindale’s observations are set into an extreme
Australian situation the latter three conditions immediately
pinpoint the weakness common to all previous studies of
the Weald: namely, that these have taken into considera-
tion the qualities of the living sites themselves, while ignor-
ing, what catchment analysis has made only too plain, that
it is the area within the site territory which should be
examined, an area which in the case of hunting groups
present academic convention (Higgs et al. 1967, 33) has
defined as that within 2 hours’ walking distance, or that
within a radius, in areas of relatively smooth topography,
of roughly 6 miles of base. If we assume, purely for the
sake of argument, that there formerly existed some direct
correlation between subsoil type and focal ecology, an
assumption which, given the scale of alteration in both
soil acidity (Dimbleby 1962) and structure (Thorley 1971)
it would be difficult to defend too dogmatically, it is still
worth examining the subsoil composition of the site
territories themselves.
Figure 3, histogram 2, shows the percentage of sites for
which each geological deposit makes up 25% of the site
catchment. The ordering is not without interest, although
predictable, given the juxtaposition of the geological
deposits within the Weald. Thus, 43% of the sites have
more than a quarter of their territories made up of Chalk
country (Chalk is 32.5% of the total area), 31% have more
than a quarter Weald Clay (10.5% of the area), and 25%
more than a quarter made up of Upper or Lower Green-
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Fig. 3 Representation of geological deposits within the six
mile radius territories of archaeological sites

sand (9% of the area). What, however, these three statistics
simply imply is (1) that many sites on the hydrologically
most favoured Greensand belt lie, by geological definition,
on the ecotone between blocks of Chalk and Clay country,
while (2) the area of the Chalk Downs (in Hampshire
and Wiltshire particularly) is such that whole site territories
can be based on this sub-stratum alone. The correlation of
the sites themselves with localized ‘perched-water tables’
on ‘Clay-with-flints’ has already been noted. Again, (3)
many sites on the perimeter of the Ashdown sands, like the
Greensand a rich aquifer, have 75% of their territories made
up of Weald Clay, hence the reversed relative percentages
as compared with Fig. 2, histograms 2 and 3.

Site territories
In short, the location of the sites themselves and the dis-
tribution of the geological deposits between them belies
the oft-repeated simple assertion that sites clustered on the
Greensand because ‘... the sandy outcrops ... nourished
heath and hazel scrub affording relatively penetrable hunting
grounds for small game ...’ (Wooldridge and Goldring 1953).
On the contrary, the distribution of sites on and off the
Greensand is such as to allow the optimum exploitation of
animal resources distributed over all the geological deposits.
Indeed, if we undertake the obvious exercise of simply draw-
ing 6 mile radii around the sites identified, the area unen-
closed (i.e. not incorporated into a home range) comes to
only 54.5 square miles from a total area of 6,404 square
miles. Of the five residual, apparently unutilized, areas the
largest (20 square miles) is Romney Marsh, where recent
alluvium masks the Weald Clay and abuts the Greensand; the

other two main areas are (1) the Upper Chalk west of
Micheldelver (Hants), almost midway between the south
Hants group of Chalk sites and those to the north around
Basingstoke (16 square miles) and (2) the area of Ashdown
Sands between Wadhurst and Hawkhurst (9.7 square miles),
an area without recent field work. In no case does one of
the five areas exceed that of a single site territory. Thus in
effect the discovery of a single site in each area would
remove the gap.
It should, however, again be stressed that the assumption of
a 6 mile radius for site territories is effectively a recent
archaeological convenience or shorthand; secondly, the
overwhelming proportion of sites are unassignable, even in
the most general terms, to any position within a Mesolithic
chronology, which within the Weald proper can now be in-
dependently demonstrated on radiocarbon evidence to have
covered at minimum some four millennia, and where
seriation techniques hint strongly at local continuity. What
we can say, however, is that, quite literally, 99% of the
6500 square miles considered had lain within the catchment
of a site at some point within the Mesolithic.
It might seem appropriate to some at this stage, given the
relatively gentle topography of the Weald, with the crests of
the Downs rising only locally above the 600ft contour, to
calculate a potential Mesolithic population. Quite simply,
the area could have contained some 57 ‘site territories’, each
one being capable, even adopting Clark’s (1972) conserva-
tive estimate of one deer per 100 acres (40 ha), of support-
ing on ungulate resources alone, at a 1 in 6 cull, seven
families for the whole year. Such a calculation would pro-
duce a figure of some 396 five-member family groups —
1980 individuals.
While such a ‘packing’ of, by definition, hexagonal territories
may be appropriate to totally sedentary societies all prac-
tising the same isotropic economy in an area of total ecologi-
cal homogeneity, it is a concept totally irrelevant to the
discussion of human groups managing animal populations
spread over what could potentially be a whole chain of
local environments; these animal populations will also not
only require latitude for annual redistribution to eliminate
overgrazing but will be subject, species by species, to fluc-
tuations in yield from one year to the next. When it is fur-
ther admitted that a series of such downward fluctuations
can coincide in a single year or at a single season, rather
than estimating the highest potential population that can be
packed into a given region, it becomes more realistic to
recognize the probability of substantial ‘buffer zones’, areas
whose absorption into the area of exploitation of a particu-
lar social group will, theoretically, have taken place only
when caloric requirements failed to be met within the
normal annual range. Such real, relative, or apparent hori-
zontal redistribution of food sources with localized ex-
tremes of what we might term ‘abundance’ and ‘dearth’ may
mean, going beyond the intake of such ‘insurance’ buffer
zones, the amalgamation of traditionally separate social
groups with separate geographic patterns into the annual
territory of one or the other groups, when such a strategy
might correlate with a localized ‘abundance’. Social net-
works, even within such a terrain as provided by the Weald,
must be seen as an infinite network of groups conjoining for
greater or lesser periods, separating again, and remaining for
as long as proved successful in their individual acquainted
areas of productivity. The caveats and probabilities outlined
should be taken into account equally rigorously when dis-
cussing the social organization of the later prehistoric,
where circles, hexagonal meshes, and Thiessen polygons are
beginning to appear around inappropriate monuments for
totally inappropriate ends.
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Fig. 4 Proto-Solent & distribution of Mesolithic, sites

So far we have discussed ‘site territories’ with the implica-
tions of ungulate-based economics, but already in the last
paragraph we have begun to move towards a realization that
if we are going to consider lowland Britain as a whole it is
with annual territories that we must ultimately reckon.
Givcn that the economies with the greatest long-term via-
bility (or success) will be those capable of exploiting not
single, but multiple resources, three zones beyond the
‘inland interfluves at which we have essentially been look-
ing become immediately relevant: the coast, river valleys
proper, and areas of plant resources.

Coastal territories
The coastal belt, the interface between these inland terri-
tories and the sea, may now be recognized as of critical
significance to demographic patterns, its estuaries in particu-
lar attracting to themselves some of the highest nucleations
of population now discernible among middle-latitude
‘hunter/gatherer groups’. For discussion purposes the
English/Welsh coastline may conveniently be divided into
two types. The first are regions of soft geology where
beaches are being incised into fast-eroding geological
deposits (Chalk, London Clay, and  Eocene sands) or into
glacial drift, i.e. for practically all the coast from the
Solway firth to Aberystwyth and from South Yorkshire
to Suffolk. It is into such soft deposits that all the major
bays (Morecambe, Cardigan, Carmarthen, Swansea, and
the Wash) and estuaries (the Solway Firth, Mersey, Dee,
Severn, Solent, Thames, and Humber) are incised. It is
precisely within these bays and estuaries, given the near
identical geography achieved at the close of the Mesolithic
to that of today, that we find the areas of maximum inter-
tidal spread; mud flats, regularly enriched by nutrients
carried downstream in suspension , and often protected
by dunes or spits, will have developed a unique diversity

of salt, brackish, and freshwater environments, zones easily
transected by any exploiting group and together capable of
carrying the densest beds of shellfish, populations of
migrant birds, fresh- and seawater fish, and marine mammals.
The landward zones of the salt-marshes would have pro-
vided grazing for ungulates, and filtering back along the
river valleys into the hinterland would have been reed
fens. the shoots and storage organs of whose vegetation
will have been consumable both directly by man and by
the range of land and freshwater vertebrates so vividly
documented for the medieval Fenland (Darby 1940).
While comprehensive research revealed some 73 sites with-
in this region of soft shore, stretching from West Hartle-
pool to Pembrokeshire which, owing to both positive down-
ward or retarded crustal flexion (Churchill 1965b), have
been overtaken by eustatic rise of sea level and now lie
below present tide level. only the ‘Oyster Midden’ at
Westward Ho!, North Devon, can now be directly related
to contemporary sea-level (Churchill 1965a; Jacobi
in preparation). Of the remaining finds, many of which
bunch tightly round the Thames estuary and its
ancillary rivers, anti along the northern flank of the
‘Proto-Solen’ (Figs. 4 and 5), none can be demonstrated
not to represent debris from the uneroded landward stubs
of a landscape whose coastal fringe has long since disappear-
ed. In many areas even the actual process of submergence
can be shown to have occurred within the Bronze Age or
more recently, while the richest beach middens will have
become masked by the continued accumulation of the
nutrient-rich mud flats which give these areas their pecu-
liar wealth in shellfish.
It may be valuable here, following Shawcross’s example
(Shawcross 1970), to calculate the present area of soft-
shore intertidal deposits exposed and, extrapolating from
the yields of the Llanridian beds (Hancock and Urquhart
1966), attempt to calculate the potential population which
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Fig. 5 Artefacts from ‘submerged sites’ along the Proto-Solent: material recovered by J C Draper     (x ½)
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could be carried by these with the (present south Welsh)
extractive efficiency of 14‰. Such potential estimates may
perhaps be admissible at this stage not as indices of actual
population, but as a technique to compute the potential
contribution a resource could have made to the total economy
as equivalent to the contribution of any other quantifiable
resource. The resulting estimate is of some 35,000 people.
This effectively quadruples previous estimates for inland un-
gulate-based economies in England and Wales (Braidwood
and Reed 1057; Clark 1972) though recent biomass esti-
mates for deciduous woodland published by Mellars (1975)
suggest that these latter may be too conservative by far.
Fringing and penetrating the river valleys of the Weald
and the Hampshire lowland will then be a zone of resource
wealth which has never before been seriously considered
in studies of Lowland, let alone south-eastern England.

Looking briefly towards the second coastal type defined,
the ‘solid shore’, where the bathymetric lines representing
for our purposes earlier strandlines, hug particularly closely
lengths, or more particularly steeply rising promontaries, of
non-eroding or lightly eroding Palaeozoic rock, stretching
from mid-Cardigan to Peveril and Ballard Points, only some
5 sites can be identified with convincing economic evid-
ence for Mesolithic coastal exploitation. Between these
rocky outcrops the richer soft-shore environments will, as
suggested above has been selectively destroyed or inundated,
leaving undrowned sites, many of them on headlands whose
immediate micro-environments may be too exposed to
wind and wave action and the full force of Atlantic rollers
to support useful shellfish beds. The limpets, winkles and
top shells which make up the fauna of these local situations
are precisely those species of mollusc which, with individual
collection, give minimum return for effort invested. The dry
land resources exploitable within the home ranges (below
250ft OD) of some of these sites can, however, be demon-
strated to have attained values as high as those for Star
Carr: cf. the sites along the warmer Welsh coastal plain
which, like Star Carr, are indeed interpretable as having been
seasonally complementary to flint scatters above 1500ft., a
bimodal distribution mirroring closely historical patterns of
short-range transhumance (Davies. 1935). The apparent
quantitative similarities of the microlithic equipment of sites
on Dartmoor to that of sites along the north Devon and Cornish
coasts (Jacobi in preparation) are immediately suggestive of a
social, if not a directly economic, linkage between the two
zones.

The clear selection for such areas of potential winter grazing
suggests that it is the ungulate as much as (or rather than)
simply the shellfish component offered by these sites which
influenced their locations, a suggestion borne out by the
stress laid from the 1860s onwards on the remarkable bone
content of the ‘oyster midden of Westward Ho! (Devon)
with a dryland territory alone capable of supporting four
families over the year at a 1 in 5 cull. The site is not, how-
ever, on a ‘hard’ rock promontory, but rendered unique by
an accident of geological preservation, near the gravelly
estuary of the river Taw, the cropping of whose oyster beds,
it could be argued, was confined to the short period of
spring low tides when oysters would be in prime condition,
and not year-round. At the other end of the resource scale
is the extreme economic poverty of the Isle of Portland
(Evans 1975, 104) with collection from all parts of a seem-
ingly already overcropped limpet population (Evans 1974).
Preferential occupation of its eastern side can perhaps only
be explained by the combination of shellfish beds protected
from westerly storms and rapidly eroding deposits of chert,
the latter becoming distributed as far east as the Hampshire
Greensand by the later 8th millennium (W M Rankine pers.

comm). Portland might offer an English parallel to the
coastal (Larnian) quarries of the Irish mesolithic.

Alluvial valleys
Returning now to the analysis which initiated this whole
discussion, there is an immediate apparent discrepancy be-
tween the density of sites in alluvial valleys (a low of 1.5
per 10 square miles or 4.5%) and the 95% of sites which in-
clude (Fig. 3, histogram 1) areas of alluvium sufficiently
extensive to be mapped by the Ordnance Survey. All low-
land Mesolithic processing sites, as opposed to kill and
primary butchery sites, lie close to a water source, frequently
overlooking it and, if obviously a localized ‘drinking hole’,
situated far enough back not to disturb game. Like the
coast, the larger valleys break up the relative monotony of
the intervening terrain. The valley environments pass from
the fast-flowing deep waters of midstream with their rhythm,
of annual runs through a network of open shallows and
marsh communities essential for spawning and summer feed-
ing, and through fen carr (beavers), to alluvial flats, the
lushness of whose grazing is represented for us in the cole-
opteran record (Shotton 1965 ; Kelly and Osborne 1963–
64).
The alluvial history of most lowland river valleys can be
divided into two (often visually) distinct phases:

(1) The infilling of the deep V-sectioned channels of
Late-glacial age with peat and marls (cf. Nazeing) and
outside these channels only very gradual accumulation
of valley peat or floodloams derived from the erosion
of Pleistocene sands and muds within the valley bot-
toms themselves (cf. the Lea, Colne (locally), and
Kennet Valleys). Where these valleys are relatively
broad, alluviation has ceased at this point, the surface
of Late-glacial gravels rises above the water-table to
within range of ploughing and sites may appear in
large numbers (Froom 1970).
(2) More normally, post-Mesolithic deforestation has
led to the immediate instability of valley slope soils,
with destruction of a binding root network, while rain-
fall which would have been taken up and lost by tran-
spiration would pass over these slopes directly into the
floodplain. Combined with the effects of cultivation,
particularly from the Iron Age onwards, the lateral
inflow of water into these river valleys will be drastic-
ally increased and with it the probability of floods
overtopping any older levee system. The soil particles
derived from the erosion of fields on these slopes and
deposited by winter flood waters will lead to an
accelerated build-up of flood loams and clays, while
at the base of the slopes themselves plough washes
may form thick gravel-like deposits. In short, the
Mesolithic riverside landscape will have become totally
masked, and been transformed into areas which one
now knows only from the records of organic and in-
organic finds from localized river dredging to have
been the foci of important extractive systems. This
may be the most realistic explanation for the anomaly
we set out to investigate.

Animal bones
Animal bones are recorded from some 37 sites in England
and Wales, red deer, pig, and urus being the most common
(recorded respectively at 77%, 66%, and 58% of the sites);
roe deer (36%), elk (16%), and horse (12%) are rather
rarer. The low representation of elk is best attributed to its
comparatively early disappearance, perhaps at the end of
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Fig. 6 Variation with time of the area of woodland which must
be cropped to supply hazel nuts in the quantities discussed in
the text

zone V, while the representation of horse remains equivocal.
Management of these populations must, like many of the
calculations derived below, await a lengthier paper. If,
however, animal bones from 37 sites can be recorded, it is
equally possible to list hazel nuts from 28 of the 63 sites
(45%) for which botanical identifications of any kind are
available. The latter observation becomes the more signifi-
cant when it is remembered (1) that harvesting (as opposed
to storage) must be confined to one or two months of the
year, (2) some of the largest faunal samples derive from sites
occupied before hazel had become established in the local
vegetation, and (3) the distribution of this collection can be
demonstrated for every area of the British Isles and for the
majority of ‘social groupings’ recognized. On individual
sites, indeed, harvesting can be demonstrated to have span-
ned millennia.

Hazel
Calculating from the caloric content of the nuts and present
estimates of yield per acre for pure hazel orchards (Howes
1948) and using the Hockham Mere Pollen diagram (Godwin
1956, 53), recalculated following Faegri and Iversen’s (1950,
85–9) corrections to retrieve the actual representation

through time of hazel within the woodland canopy (as
opposed to simply hazel pollen) it becomes possible to
estimate the population for England and Wales below 600ft
which could have been supported on this food source alone.
Even allowing that only 10% of flowering hazel would go
on to fruit, that only 10% of this would escape predation by
rodents, and that, following estimates for other cropping
processes, only some 30% of this would be harvested, the
potential population is enormous, and far outstrips any
estimate based on ungulate and coastal yields — the latter
some 120,000 if the highest biomass parameters suggested
by Mellars for deciduous woodland (1975) are used,
The actual population figure so achieved must, of course, be
regarded as totally meaningless and will not be considered
further. However, given the very sources used to derive this
estimate it should not be too difficult to calculate the area
to be cropped to fulfil1 what we might suggest to be a more
modest proposition, namely, that these nuts supplied an
aggregate of four families (the unit suggested for Star Carr)
with 25% of its diet for four of the winter months, given
that the fruits can be readily stored. Given the allowances
made as to predation, fruiting, and cropping, sufficient
could be harvested to fulfil1 this proposition from an area
of ¾–1 square mile during the whole of zone VI, that is,
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each adult covering 1 /8 square mile. Extending back into
zone V and forwards into VII, the area increases to maxima
of 1.6 square miles (Fig. 6). Three points are worth making
on these figures: first, the allowances are undoubtedly pessi-
mistic, secondly, trees and bushes are immobile and their
density as revealed by pollen diagrams could be held (see
below) at their Boreal values on into zone VII, and thirdly
but not least, the area of 1 square mile suggested for the
area of collection during the Boreal could have supported
only six deer, one deer per 100 acres (40 ha). At a 1 in 6
cull this means a single individual, sufficient meat for four
families for 5–6 days (at 100%) or 8–9 days if 25% of the
diet as postulated was formed of plant foods. Both animal
and plants are subject to equally drastic fluctuations, but
plants are immobile, while archaeozoology is full of escapes.
This proposition and the ensuing estimation of collection
area assume a landscape free from human manipulation or
management. Rather than the high values achieved by hazel
pollen during the Early Boreal being due simply to its ability
to outstrip the other thermophilous trees, it has long been
suggested (Smith 1970) that these should be interpreted
as representative of a ‘fire-climax’ vegetation. The point is
one worth consideration: Dimbleby had earlier demon-
strated the position of hazel scrub as an intermediate stage
between ‘mixed high forest’ and ‘open country’ (Dimbleby
1954, 233), the selective capacity of hazel to survive burn-
ing and take over areas cleared by fire from birch, pine, oak
and lime depending on the ability of its burnt stump to
send out side shoots from low down on the root stock
(Iversen 1941, 46), shoots which flower 3–4 years later
(Rawitscher 1945). In effect, hazel scrub or even forest
can be maintained — maintained and encouraged to flower
rather than created — by the inability of other competitors
to recolonize the burnt-off areas so speedily.
Relevant to the discussion are only four pollen diagrams.
The first, from Iping Common, Sussex, from a mineral
profile in the Lower Greensand (Keef et al. 1965) shows
the transition from an almost pure hazel scrub with few
breaks (hazel pollen = 92% all pollen) through a phase with
some higher woodland (alder, birch, oak, and lime) to a
heather heath. The diagram clearly begins in the Boreal
and covers the whole of the Atlantic, documenting what
can be interpreted as one form of land management
favouring hazel, through an unmanaged phase of wood-
land to the second form of land use, conversion to heath.
Particularly significant is the change from hazel scrub to
a woodland of birch and alder. whose seeds more effective-
ly spread, allowed, exactly as Iversen predicted, the rapid
growth of a tree canopy which would overtake a hazel
scrub generated through its root-stocks. The more signi-
ficant, therefore, are the lower 10in of the 17in diagram
where the representation of birch, alder, pine, oak and
lime pollen is both discontinuous and in fact almost
negligible, strongly suggesting a continuous selection
against a higher canopy over the hazel.
Leaving aside for a moment the distorting effects of high
values for Hedera (ivy) pollen, itself a fascinating docu-
ment (Simmons and Dimbleby 1974), the diagram for
Oakhanger VII (Dimbleby 1960) on the Folkestone sands
component of the Hampshire Lower Greensand is equally
informative. Here hazel, which had proved an im-

artificially) — its proportions in the local Lower Greensand
woodland of the Atlantic (Zone VIIa), at values equivalent
to those known elsewhere from diagrams of zones V and
earliest VI, where it characteristically achieves its highest
representation. Precisely as at Iping, and precisely as will
be suggested elsewhere for the Pennines (Jacobi, Tallis,
and Mellars 1976) there is this suggestion of the retention
of what, to man, would be edibly the richest component
of the woodland mosaic.
The role of alder as a competitor with hazel for newly creat-
ed habitats has already been stressed. Thus on Dartmoor
analyses of blanket bog formed at over 1000ft during the
Atlantic/Sub-boreal show at three sites (Postbridge VIIa,
Taw Marsh ?VIIa, and Raybarrow Pool VIIb) sudden rises
in alder values associated both with falling hazel pollen and
bands of charcoal, with at Taw Marsh and Raybarrow Pool
the presence of weeds suggestive of the creation of open
ground (Simmons 1964). These peaks suggest that by the
opening of zone VII, alder had become an effective com-
petitor with hazel, its more effective seed dispersal allowing
a quicker colonization and depression of the hazel curve,
where burning was a single and not a repeated event. The
identical effect, but with a distinct rise in hazel values before
those of alder at the Boreal/Atlantic transition, is visible in
diagrams from Northumberland to Elstead (Surrey) on the
Lower Greensand (Seagrief and Godwin 1960).
In complete contrast to these is the diagram from a bog at
Wareham (Dorset) again on the Folkestone Beds division
of the Lower Greensand, although in this case in an area
marginal to the Weald proper (Seagrief 1959). Here in
zone VIIa completely the opposite effect is visible: hazel
increases sharply to values over 200% tree pollen while the
pollen of upper canopy trees drops sharply from an average
of 80–90% all dry-land pollen to less than 40%. Clearly
hazel woodland has taken the place of these higher trees
and has been selected for throughout the later part of the
diagram with little hint of the seeding of alder. Light-
demanding ground plants appear also, suggesting greater
light penetration and creation of grazing areas. Similar
phenomena may be repeated in the diagram from Little
Bog at Crane’s Moor, on the Barton sands, 1 mile west of
Burley in the New Forest (Seagrief 1960).
At their simplest these diagrams represent varying degrees
of ecological, or equally plausibly human, selectivity, and
if so presumably involving burning, in favour of flowering
(hence pollen-producing) and potentially fruiting hazel.
Of the diagrams discussed, three of the most convincing
arc from sites on the Lower Greensand and one from on
the Barton Beds. Even if humanly generated, these effects
cannot be shown conclusively to have been the end pro-
ducts of a deliberate policy, attractive as the correlation
might appear. Gould has emphasized the extreme casual-
ness towards fire among the Australian aborigines, fires
lit for ritual, signalling, and hunting (the catching of three
cats involving the burning of over 9 square miles)
running out of control, and only one of his informants
was able to point to the role played by fire in the encour-
agement of kampurarpa (Solanum sp ssp eremophilum),
a staple food in place of the markedly less valuable
Spinifex climax vegetation (Gould 1971).

portant food source to the 8th millennium occupants of The strongest argument that these effects were indeed
the site (unpublished radiocarbon datings) — broken nut intended is their persistence through long periods of peat
shells running into thousands — forms the dominant element growth or of downwash of pollen in soils. It could be
in a woodland which belongs clearly to zone VIIa, i.e. later suggested that each case concerned the maintenance of
than about 5000 BC. There is thus a strong suggestion an environment, and the evidence from these diagrams is
that an edible resource cropped during the Early Boreal in sharp contrast to that from Dartmoor, where single
was maintaining — or having maintained (in all probability episodes of burning appear to be represented. In the latter



84 Jacobi: Population and landscape in Mesolithic Britain

cases it should be remembered that there are other factors
apart from the anthropogenic which may be operating
(Nichols 1967).
Significantly, present cultivation of hazel is restricted to
the Lower Greensand northeast and northwest of Maid-
stone (Masefield et al. 1969). At the opening of this
article the direct correlation made by older sources be-
tween the area of this Greensand and the distribution of
Mesolithic sites was considered. While a re-analysis confirmed
that indeed some 25% of a now much larger sample did lie on
these sands, a further 60% of all the sites considered lay
on one or another sand deposit. If it is admitted that
plant foods, particularly hazel, made up some proportion
of the winter diet, cropping could, as with more recent
seed crops, be expected to have taken place from the zone
closest in to the base site (Chisholm 1968) and the area
required for cropping would have been reduced, where
possible, by artificial control and nucleation of hazel
growth. If it is further admitted that such control depend-
ed largely on fire as the essential mechanism, then by
extension the creation, either accidentally or intentionally,
of heathland becomes a possibility, with soils changing
from brown earths to podzols (Dimbleby 1962). The
heathland landscapes of the Weald would then be of great
antiquity, as Dimbleby has shown for Iping Common and
Oakhanger. Such nuts would provide a valuable combination
of oil and protein, the latter roughly equivalent to the amount
in meat.
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This article has considered ungulates, the coast, plant foods,
and the potential role of river valley locations as separate
entities. It remains, however, to excavate the sites in lowland
Britain, particularly within the Weald, which will help evaluate
their relative importance and the position in the annual cycle
of each resource zone. Such linking is essential to convert
archaeological find spots and disparate palaeo-environmental
observations into explanations of society, a society which
collapsed when Neolithic groups disrupted exploitation of
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Man and landscape in the Somerset Levels

J M Coles

Synopsis
The Somerset Levels represent a closed landscape, isolated
to a great extent by surrounding hills. Its peat deposits
accumulated over a period of 4000 years, reflecting not
only gross environmental changes within the whole region
but also intimate alterations within specific locations.
Archaeological work in the Levels can now demonstrate the
presence of prehistoric man in the area over the entire
period of peat formation. Although landscape changes
were dominuted by climatic and natural biological factors,
the active engagement of farmers, hunters, and collectors
in the Levels resulted in the exploitation of a great range of
environments, from upland into marsh; their impact was
overall small, but locally significant. The ability to see this
interaction between changing environmental conditions and
human adaptations, over several millennia, is a reflection
of the unique character of the Levels and the amount of
archaeological work that has taken place. The cleft stick
by which archaeologists find themselves firmly stuck in
the 25,000 acres of the peat has its compensations in the
unique prehistoric material that has been preserved.

Introduction
The Somerset Levels have a number of features that distin-
guish them from all other areas of the Lowland Zone of
Britain. The Levels are without doubt the lowest and
wettest area in Britain, small parts lying today below sea
level and larger parts regularly covered by flood waters.
Because they are wet, the evolution of the landscape in and
around the Levels has undergone progressive changes
through the formation of peat, and the response of man
was necessarily regulated by these developments. The
interaction of landscape changes and human initiatives in
the Levels provides an interesting commentary on the
persistence and economic sophistication of prehistoric man.
The Somerset Levels taken as a whole cover 200 square
miles, but archaeological discoveries, made available through
commercial peat cutting, have been confined to the northern
part, in the valley of the River Brue. This low area (map
Fig. 1) is hounded to north and south by the Wedmore
Ridge and the Polden Hills, and it contains a number of
‘islands’ of rock and sand to the west of the Glastonbury
Heights. The peats of this area cover about 10,000 ha in
extent and represent almost 4000 years of plant growth
and deposition in waterlogging conditions. The peat former-
ly extended in places to a thickness of 8 m, but today few
areas have more than 3 m of peat remaining.

Development of Somerset peat levels
The general development of the peat may be simplified here
into a threefold sequence, because it becomes increasingly
clear that the gross overall development of the vegetation
was of less influence on man than was the annual cycle of
flooding and drying. The valley between the Wedmore
Ridge and the Poldens was formerly a marine inlet, and was
filled to about the present sea level by marine clavs, them-
selves overlying earlier peats.
By 3500 bc, the marine inlet had ceased to exist as seaward
barriers of sand and silt had sealed off the area from the

influence of the sea. Thereafter, massive and continuing
influx of water from the hills and rivers soon turned the
brackish lagoon into a freshwater swamp in which the do-
minant plant was the reed Phragmites. In the natural course
of time, the deposition of plant remains in anaerobic con-
ditions led to a shallowing of the waters of the swamp, and
other plants colonized the drying surfaces. Eventually, the
area developed into fen woodlands, with birch and alder
providing sporadic but sometimes dense cover through the
Levels. At this time, 3200–2400 bc, the former contrast
between the heavily wooded hilts and the treeless swamp
was muted and the area would have presented a relatively
more uniform appearance.
In the later 3rd millennium, however, increased rainfall
caused by climatic change began a process of flooding
which effectively drowned the trees of the Levels, and creat-
cd conditions for the growth of raised bog, with Sphagnum
moss and other low plants colonizing the area. The result
of this was a drastic diminution in fenwood trees, although
some few Stands would have remained in drier patches
within the low-lying area. The raised bog consisted of a
series of low domed structures rising from the flats, with
many pools of acidic water and slow tortuous drainage
channels wending their way through the area.
At times the surface of the bog would have been relatively
dry, but at others, and particularly in the late 2nd millen-
nium, increased flooding occurred and the area became
even less suitable for human passage.
This sequence, from 3500 to 500 bc, is still well represented
in the peat stratigraphy of parts of the Levels; within
these deposits, there are also very many human prehistoric
structures, representing a range of activities carried out by
hunters, gatherers, and farmers throughout the entire
period. The archaeological work of discovery and examin-
ation of these structures has been undertaken since 1964
by the author. In 1973 the Somerset Levels Project was
established to conduct more extensive excavations, and
to coordinate a larger range of post-excavation studies on
the materials. This work is, of course, still under way, and
is likely to be so for many years to come; the following
commentary is therefore nothing more than an interim
assessment of some of the results.

The Sweet Track
The earliest evidence for the presence of man in the Levels
comes from a large number of occupation sites on the
sand islands in the middle of the 4th millennium reed
swamp. In addition, there is one structure, buried deep
in the peat, which represents a considerable impact by
man upon the Levels. This structure is a wooden footpath,
the Sweet Track, dated to 3200 bc, and built to link the
Polden Hills with the rock island of Westhay. The timbers
of this track show that prehistoric man had already estab-
lished himself in the area before undertaking the consider-
able task of construction. A classic coppice-with-standards
woodland had been developed on the slopes of the Polden
Hills in the present-day Shapwick parish, with mature oak
and elm rising above coppiced hazel. Fire and axe were
used to fell 300-year-old oaks, which were then spilt into
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planks and notched or perforated for the track. Lower
down the slopes, ash trees were also felled and similarly
prepared. Coppiced lime was employed for long straight
rails, and other trees selected include holly, elm, hornbeam,
and alder. Individual types of timber were chosen to per-
form special functions in the complex Sweet Track, which
was built high to rise above the waters of the reed swamp.
The settlement of the builders was near the track terminal
on the Poldens and much debris was deposited along the
length of the track, including wooden and stone tools,
pottery, and flint and jade axes. The influence of man
on the landscape of the Levels at this time was probably
not great, but there can be no doubt of his intimate know-
ledge of his environment and all that it could offer.

Trackways in the 3rd millennium
In the 3rd millennium, settlement was much more exten-
sive throughout the Levels, and early in this period com-
munications were established right across the area from
north to south and from east to west within the Levels.
The archaeological examination of many wooden track-
ways, and associated studies of their provenance, show that
wider areas of woodland were being cleared on the slopes
of the Poldens, and that some of the fertile sand islands
had been cleared and were under arable cultivation. Road
junctions, with multiple trackways leading to settlements,
indicate particularly favourable areas for the range of
economic activities that were pursued in the Levels at this
time. Major parts of the reed swamp had been transformed
into fenwood and there were large coppice stands of birch,
alder, and willow within the low-lying areas. There is
little evidence for the use of standards in these trackways
or in their associated terminal platforms and this, plus the
pollen analytical evidence for clearances and cultivation,
may indicate a previous heavy phase of standards removal
in the earlier part of the 3rd millennium.

Abbot’s Way
There followed a period of dramatic change in the Levels.
By 2000 bc, the fenwoods had mostly disappeared under
the gradual encroachment of Sphagnum moss and its
associated plants and the wetter raised bogs would have
presented a less attractive area for active exploitation.
Nonetheless, some evidence for clearances of regenerated
woodlands exists, and an unusually heavy and substantial
roadway was built between the two largest islands in the
Levels. Links with the mainland to south and north were
slight according to the surviving archaeological evidence
and it may be that the Abbot’s Way, this heavy road, was
constructed to link two complementary refuge islands
within the moor, and isolated from the remainder of the
contemporary dry landscape by the quaking surface of
the bog with its treacherous acidic pools and half-hidden
winding drainage channels.

Trackways in the 1st millennium
The evidence for 2nd millennium exploitation is slight yet
persistent, until the onset of even wetter condition;, with
floodwaters from the hills, began a phase of very active
trackway building throughout the Levels and one that
correlates with an intensification of clearances, and the
establishment of links between settlements on the hills.
That these settlements had been in existence since the 3rd
milennium is not yet established. By the early 1st millen-
nium, the entire area was opened up again, with extensive
clearances in the hills and including coppice-with-standards
again. It appears that the forest regeneration begun in the
late 3rd millennium was once again interrupted. Coppiced
alder and birch stands within the low moors were also

established. The most notable aspect of this phase is the
multiplicity of trackways built. some no doubt to dupli-
cate others already hidden by moss or damaged beyond
repair, but the overall effect is one of many contemporary
links which allowed communication across and within the
whole area and which without doubt were the immediate
forerunners of the structural remains so well known from
the Glastonbury and Meare Iron Age lakeside villages.
The evidence of all of this material from the peats of the
Somerset Levels adds in considerable measure to our under-
standing of prehistoric requirements and initiative. Because
of the peat, the actual timberwork of four millennia can
be recovered in immaculate condition, thus allowing its
precise identification in terms of woodland position and
character.
The settlements of the area do not yield the same type of
information, because they, like their present-day equivalents,
are on the high ground of hills or islands well out of reach
of floodwaters. The marshes of the Levels have never been
appropriate for settlement of any permanent nature. In
the 19th century they were described as ‘a gloomy waste
of waters, or still more hideous expanse of reeds impassable
by human foot ... in an atmosphere pregnant with pestil-
ence and death’ and this reasserts, in hardly less dramatic
fashion, earlier statements when monastic establishments
were positioned in the fens precisely to be inaccessible and
to be approachable only by boat at certain seasons.
The reason for the abundance of water and reeds is not
hard to find, because the 800 square miles of the surround-
ing hills of the Quantocks and Mendips drain into the 200
square miles of the entire Levels, the rivers of which have
exceedingly low falls. These, with high tides in the present
Bristol Channel blocking river outlets, can do nothing but
create vast flood conditions, and from November to
February in almost every year the Levels were and are
subject to submergence. Floods extended to near
Glastonbury Tor in 1936 and, even with current flood
prevention schemes, parts of the Levels are flooded today.
The area of the Levels under discussion here suffered more
than most in the past, as there was no major drainage
channel through the marshes until the river Brue was di-
verted westwards in historic times. All the evidence points
to settlements on the higher drier ground, both now, in
the recent past, and in prehistory.

Economy in the Levels
If settlements were traditionally placed on higher ground
then why did prehistoric man occupy the area of the
Levels, and why did he pay so much attention to
communication across the marshes and into the marshes?
The historic and prehistoric archaeological evidence points
to these major reasons, all of which represent in their
own way man’s influence on the landscape of the Levels.
The three reasons are strictly economic: water, wood, and
pasture.

Water
Watery activities, closely involved with flood waters and
therefore essentially seasonal, were fishing and fowling.
The discovery of numerous arrowheads, and occasionally
yew bows, from prehistoric peats, and historic records
of monastic fishing rights, suggest a great interest on the
part of prehistoric man in the food content of the marshes.
For early farming communities these would have been a
vital component in the maintenance of food supplies and
for later more established communities they would have
continued to be a useful supplement.
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Wood
The woodlands of the marshes and hills of the Levels
yielded a variety of timber unexcelled anywhere else in
southern Britain. That prehistoric man was well aware of
this fact is apparent from his careful exploitation of the
woodlands even in the 4th millennium, and coppice stands
may have been maintained throughout the four millennia
in so far as the archaeological evidence, supplemented by
some 80 radiocarbon dates, is able to detect it.
Conditioned as most archaeologists are to ignore any real
assessment of the role of wood in prehistoric societies,
through its virtual absence or extreme scarcity on dry sites,
it may be worth pointing out here that every craft that
early man is supposed to have possessed requires wood at
some stage. House- and barn- and fence-builders, thatchers,
furniture-makers, are self-evident; miners and quarrymen
require pitprops, sledges, and mallets; tanners require
tanbark from trees; weavers and spinners have wooden
equipment; potters, bronze and iron smiths, and glass
makers require fuel whether of wood or charcoal; and almost
all tools need handles or hafts. As this is the case, there
should be little astonishment that the Somerset Levels
demonstrate man’s knowledge and skill in woodland
management. The surprise here only comes from its low
survival elsewhere.

Pasture
However, the use of the moorlands of the Levels for pasture
may well have been the single most important element in the
selection by early man for his settlement in the area. At
the foot of the hill-slopes, where downwash brings minerals
to mix with the peat, there is a broad band of particularly
fertile soils. Today these ‘hangings’ are considered to
support the best grazing in the region. In the historic past,
the land was prized for pasture and was claimed to support
the largest cattle in all of England. In the 17th century, the
moors in winter ‘were so covered with water you would
rather deem them sea than land’, but in summer they were
‘fertile and pleasant moores and meades’. This summer land
brought cattle from all neighbouring settlements, and tradi-
tional droveways and territories were established to allow
the intercommoning of cattle during the dry season. Ecclesias-
tical complaints are recorded that living on the common
land in the area was so easy for the poor peasant and his
family, his cow, pony, sheep, and pig, that his idleness led

inevitably to vice. We may see the forerunners of these
traditional passages and territories of the moors in the
laying-down of the many prehistoric roadways and track-
ways which lead out from the hills; the use of such roads
and tracks for cattle and people alike is not fully established,
but it is noticeable that some are heavily built as if to with-
stand severe treatment, and hardly any yield any human
debris.
Whether this interpretation is correct or not, there can be
no doubt that the Levels taken as a whole represented to
early man an ideal situation, one allowing him to exploit a
variety of complementary environmental zones, not only
the marsh but also the ‘hangings’, the islands and the
uplands, which together formed a nearly perfect solution to
the problems of primitive farming communities. That these
were communities and not merely isolated farmsteads is
further suggested by the massive undertakings in trackway
building from specific positions. Five km of split oak
planks, 10 000 sharpened pegs, and much more (and this is
from the earliest track) is not really the logical outcome of
effort by a single small group, nor is it likely to be the
result of a newly arrived community, nor one that was of a
temporary nature. The marshlands of the Levels began to
form and create their own unique opportunities in the 4th
millennium and archaeological records show that man was
there almost from the start, having immediately recognized
the possibilities for permanent settled communities in a
landscape of great variety and potential. Common surnames
found today in the area of the Levels demonstrate perhaps
the long-term nature of this settlement and its relationship
to woodland and marshland: Cleaver, Turner, Sawyer,
Hooper, Cooper, Wright, Fowler, and Coles.
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The vegetational history of the Somerset Levels

F A Hibbert

Synopsis
The discovery of archaeological remains stratified within
peat deposits affords the most rewarding opportunity both
for analysing the local environment within which the re-
mains were ‘fossilized’ as well as gaining information about
the regional picture. This information is obtained from an
analysis of the plant remains making up the peat deposit.
Past knowledge and present information are synthesized into
a form which may best be used to interpret the environment
as completely as is possible.

From the middle of the 4th millennium BC until around
500 AD peat deposits were being laid down in a large area
of low-lying ground which we now know as the Somerset
Levels. A full investigation of the whole of this area has
not yet been attempted; all the information we have is
concerned with but a small area of the whole, covering an
area south of the Wedmore ridge to the Poldens and extend-
ing eastwards almost to Glastonbury. In general this area
seems to have been under the control of similar environ-
mental forces, and the interpretation of these for this
area is well understood.

Earliest peat
Beneath the peat there is a grey clay which is of marine
origin, and below the clay there is a further layer of peat
(Coles, Hibbert, and Orme 1973). The age of this under-
lying peat based on its pollen spectra would appear to be
Mesolithic. The archaeological artefacts are all contained
within the upper peat and the period of time for this
deposition ranges from the Neolithic through to Roman
times.
The analysis of the macroscopic plant remains shows that
the earliest peat was laid down in open-water conditions.
The depth of this water would be variable, influenced by the
relatively high sea level causing the ponding of fresh water
as it drained from the surrounding high land down into the
Levels. As time passed the process of deposition led to a
progressive shallowing of the water, indicated in the peat by
the occurrence of rhizomes of Cladium (saw-toothed sedge).
This plant is only tolerant of shallow, base-rich water.
There then follows a gradual increase of wood remains
within the peat until such time as the peat is almost com-
pletely made up of wood. This represents the final shallow-
ing of the open water and the stabilization of a ‘dry-land’
surface. This would still be periodically flooded throughout
the winter and early spring but remains under the influence
of ground water draining into the Levels.
The pollen evidence confirms the local picture presented
by the peat macrofossils. Pollen from open-water plants
in the early stages disappears and is replaced by large
amounts of Cladium pollen, and there is an increase in the
pollen of Betula (Birch), the tree which would be a major
component of the fen-wood. In addition to these local

features, pollen from the region, and possibly farther
afield, is also incorporated into the sediment and an assess-
ment of the dry-land vegetation is possible. This shows that
a mixed oak forest was contemporary with the open water
and fen deposits of the Levels. There is a decline in the
amount of Ulmus (elm) pollen and an increase in the re-
presentation of pollen from open-ground plants at the time
of the fen-wood phase. It is during this time that Neolithic
trackway building was taking place.

Trackways
The environment of the Levels at this time would be one
of islands with trees and sedges on them and shallow open
water between them, these open bodies of water decreasing
in extent as time passed. The earliest trackway, the Sweet
Track, would have been constructed to maintain (or to
establish) communication at this time. Although difficult
to determine because of the nature of the deposit, it is
likely that all the trackways would have been raised to a
level, at least, where they would not be flooded for a
large part of the wettest season. Yet since they remain
extremely well preserved, in the main, they must not have
been subjected to drying out: excessive time in this
condition is the antithesis of peat formation and would
certainly have led to their destruction. With annual incre-
ment rates only available from one area, it is not possible
to judge with great accuracy the time taken to overwhelm
and entomb such trackways. Such a calculation of 4mm/
year for the wood peat is relatively high, yet it would
take up to 50 years, at this rate, to cover over a trackway
the size of the Sweet Track. This problem requires further
measurements from varied sites before any firm conclusions
may be drawn.
The other Neolithic trackways occur at various levels
within the wood peat and would appear to be trending in
the same general direction, indicating the economic im-
portance of the bridging between the major dry-land mass
surrounding the Levels. All of these trackways would
have to contend with the fluctuating ground water table
and many of the later ones (Honeygore, Chilton, etc) are
almost entirely made from materials which would have
been growing, in profusion, to hand as part of the fen-
wood. The thickness and relative impenetrability of the
fen-wood would increase as time passed. This contrasts
with the large amount of dry-land timber used in the
construction of the earlier Sweet Track. It is possible
to make positive identifications of timber and in this way
quantify the relative amounts of each tree used in track-
way construction (Coles, Hibbert and Orme 1973).

Raised bog
Towards the end of the 2nd millennium there was a change
in peat deposition in the Levels. This is marked by a
completely different flora, representing a changed environ-
ment making up the peat. This flora is dependent on
direct precipitation for its maintenance and growth rather
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than on ground water. Rain water is poor in the nutrients
necessary for the growth of most plants, but if the precipi-
tation is higher than the evaporation waterlogging will
occur, leading to the growth of a raised bog. The main
plants of this association are Sphagnum (bog moss),
Eriophorum (cotton grass), and Calluna (heather).
It may now be concluded that, following the development
of a fen-wood, the rainfall of the Somerset Levels was
sufficiently high to allow the further growth of peat,
forming a vast raised bog, which, as it grew, overwhelmed
the fen-wood and caused its destruction. The rainfall
figure needed to support active raised bog growth is higher
than 41in per year. The continuation of peat formation
does not necessarily mean that it suddenly became wetter:
until the open-water deposits progressively stabilized, rain-
fall figures are difficult to assess, since they are not
directly manifested in the formation of fen peat. Once
raised bog has developed, dependent on rainfall, its state
of preservation and continued growth directly reflect the
degree of wetness of the surface, which may be directly
related to the amount of rainfall. Wherever raised bog
peats are dark brown or black in colour, with few obvious
macroscopic plant remains in them, they are said to be
well humified and this reflects relatively dry conditions.
Conversely, when the peat is yellow or orange-brown in
colour and has easily distinguished plant remains within
it, such deposits are hardly humified and are laid down
under extremely wet conditions. Therefore alternation
of such deposits may be used to interpret the amount of
rainfall and the degree of wetness of the bog surface.
Superimposed upon this is the mosaic pattern of the raised
bog surface. This is a random pattern of wetter hollows
characterized by certain species of bog moss, with drier
hummocks dominated by heather between. By careful
analysis of macro-fossils this pattern may be distinguished
in the fossil state, although compression of the peat tends
to obscure the fine detail.
Pollen evidence clearly shows this local change by an
immediate and high count for the pollen of Ericaceae, a
family of plants including heather, ling, and other bog
plants. Sedge and grass pollen values fall off. The repre-
sentation of the regional vegetation shows progressive
forest clearance episodes.

Abbot’s Way
The surface of the raised bog would be one which man
would be able to cross without difficulty. He would have
little cover since, unlike the almost impenetrable dense
fen-wood, the bog surface would have few, sparse trees,
if any at all. The peat of the early stages of the raised
bog has little wood remains. Once the knowledge that
bog pools may be deep and other areas quite soggy had
been acquired, passage across the bog using the drier
hummocks could be maintained. This would account for
the fact that. with the exception of the Abbot’s Way, there
are no trackways built during the early development of
the raised bog. The Abbot’s Way is a substantial structure,
which, in spite of the ease of foresight, is known to have
followed a meandering path around its main east-west
axis (Coles and Hibbert 1968). Detailed peat analysis has
shown this to be a pattern evolved to avoid the wettest
hollows. There would appear to be no over-riding deterior-
ation in the climate conditions leading up to the building
of such a roadway. Peat formation follows a similar
pattern before, during, and after the construction of the
Abbot’s Way. This leads to the belief that some specific
need or ritual led to its construction.

Recurrence of flooding
Towards the end of the 2nd millennium and during the
1st there are bands of unhumified raised bog peat with
lenses of fen-peat intercalated between them, both of
which indicate major changes in the environment of the
Levels. The little humified raised bog peat indicates in-
creased precipitation but the return of Cladium (saw-
toothed sedge) and other fen-mosses is a major shift
towards the flooding of the Levels once again by ground-
water drainage, for neither of the latter plants will survive
unless nourished by nutrient-rich drainage water. The
recurrence of flooding is complex. It is likely to have
been due to a rise of sea-level, which would cause a rise in
the level of water-table in the low-lying hinterland of the
Levels. Clearly the oscillation between rain-fed raised bog
deposits and fen conditions in the 1st millennium reflects
the delicate balance between the level of the ground water-
table and the surface of the raised bog it was flooding. The
most westward areas of the Levels were affected by a
marine incursion, the date of which is the subject of some
controversy, but which marks the extreme condition
affecting the type of peat deposition in its hinterland.

Renewed track building
The return to wetter conditions, clearly shown by the peat
type and the resurgence of pollen from aquatic and mire
plants, marks the need for renewed track building in the
Levels. The grouping of the Bronze Age trackways towards
the end of the 2nd millennium, carried through into the
1st millennium is in response to this increased, continued,
and recurring wetness throughout the period. Active
peat cutting over the last three decades has removed much
of the evidence concerning the period; however, new
discoveries have been made which are currently being
investigated and which will add to the understanding of
the Bronze Age phase as detailed by Godwin (1960).

Absolute pollen data
The need to establish a firm understanding of the pollen
data available from the peat has led to the use of absolute
pollen data from the Levels (Beckett and Hibbert 1976).
In this the spectrum of pollen represented as fossil at
any one depth is not a function of a percentage represen-
tation but a function of the total numbers of each pollen
type present, expressed as the number of pollen grains
deposited per square centimetre (100 mm 2) per year.
This avoids those oscillations in the percentage diagram
that are caused by the way in which the diagram is con-
structed whereby, for example, the addition of all the
tree types together make 100%. Under these constraints,
should one pollen type fall away, the increase in another
type may be real or may be simply a reflection of its
percentage representation.
Two pollen diagrams are shown taken from deposits
associated with the 1974 excavation of the Abbot’s Way.
One is constructed in the widely accepted percentage
manner (Fig. 1), whilst the other is an absolute pollen
diagram (Fig. 2).
Samples for pollen analysis were taken from a monolith
removed from the site of the archaeological excavation.
In order to calculate the absolute pollen deposition, the
dry-weight method of Jorgensen (1967) was used. In this
a known volume of sediment was dried, weighed, and pre-
pared according to the normal procedure. Weighed
amounts of prepared sediment were mounted on slides and
the pollen was counted. From them, both the calculation
of percentage results and the frequency values in grains
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per gram of dry weight and grains per millilitre were
possible. Rates of sedimentation were established by
means of a series of closely spaced radiocarbon dates
from 20 mm thick slices of peat taken from the monolith;
by this means a figure of pollen deposition rates in grains/
cm2 per radiocarbon year was calculated for each sample.
Pollen assemblage zones were established from the per-
centage diagram and then drawn on the absolute diagram
to aid comparison. A detailed account of the pollen
assemblage zones is given elsewhere (Beckett and Hibbert
1976). They are designated as follows:

Zone Depth, mm Species
ABl 1700–2100 Ulmus (elm), Quercus (oak)

Tilia (lime) zone
AB2 1320–1690 Betula (birch), Quercus, Alnus

(alder) zone
AB3 880–1310 Ulmus, Quercus, Alnus zone
AB4 580–870 Quercus, Alnus, Coryloid (hazel

and bog myrtle) zone
AB5 480–570 Alnus, Coryloid zone
AB6 220–470 Quercus, Alnus zone
AB7 0–210 Betula, Alnus, Gramineae (grass)

zone

There are differences in representation between the two
diagrams. In Zone AB1 on the absolute diagram it can be
seen that Ulmus values decline before the end of the zone.
In Zone AB2 the rate of pollen deposition is lower than in
AB1 and values of all tree-pollen types, with the exception
of Betula, decline. It would appear as if the apparently
later decline of Ulmus shown in the percentage diagram may
be explained in the light of this general fall-off in tree pollen,
since in such a general fall trees would be contributing less
to the pollen sum in general and elm would be maintained
at an artificially high level.
In Zones AB3 and AB4 there are general similarities between
the representations presented in both pollen diagrams.
However, in Zone AB5 all arboreal and shrub pollen values
increase in contrast to a fall in the values of Quercus
pollen as represented in the percentage diagram.
The two diagrams then are broadly similar, yet the absolute
diagram serves to highlight several features. That of the
timing of the elm decline has already been touched upon.
The strong influence of locally produced pollen following
the elm decline is demonstrated in the absolute diagram.
Here, values for Betula, Gramineae, and Cyperaceae are not
reduced, whilst the pollen of the dry-land trees and Alnus
are part of a generally reduced total pollen deposition. It is
at such a time of maximum fen-wood development that
pollen from these latter types would fail to reach the
deposition site either because of the reduced wind speed
within such vegetation or the filtering effect of the vege-
tation itself, or to a combination of both these factors.
This marked fall in total pollen deposition at the elm decline
has been reported elsewhere — in East Anglia (Sims 1973)
and in the Lake District and Scotland (Yennington 1973).
That there is a real change in vegetation is shown by the
increase in total pollen deposition accompanied by a decrease
in sediment accumulation rate following the elm decline.
As the fen wood is replaced by the first development of
raised bog, more open conditions would begin to affect
pollen deposition. The increase in pollen deposition would
appear to be due to the numbers of pollen grains now being
deposited on the raised bog from the dry land sites around
the area. The period seems to be one of maintained clear-
ance, as values of Ulnus and Tilia pollen remain low and the
increased levels of ruderal pollen are maintained. Coryloid

values rise: much of this is likely to be an increase in the
flowering of  Corylus.
There is evidence that such forests may have been deliber-
ately managed, for the increase in flowering of hazel
continues throughout the period when Neolithic people
were making use of long straight hazel poles which such
coppicing management would have produced (Coles,
Hibbert and Orme 1973). The economy of the area was
largely pastoral at this time, with maximum values for
Gramineae (grass) and Plantago lanceolata (plantain)
pollen. The presence of a few cereal pollen grains, together
with pollen from herbs of disturbed ground, indicates some
arable activity, though it is not likely to have been on a
large scale.
Following this 200-year period the forest regenerates. The
absolute pollen diagram shows a fall in the value of herb
pollen. This period of forest regeneration on the dry land
and spread of raised bog on the Levels would appear to have
continued for about 400 years.
The absolute pollen diagram shows the second clearance
phase to be of a relatively minor nature when compared
to the first. Tilia values do not decline to the same degree
as values of Ulmus; by the same token, the maximum
absolute pollen values of the ruderals is lower than the
levels attained by these types during the first clearance.
The absolute pollen diagram also indicates that the rise in
the values of Quercus pollen is less than that indicated by
the percentage diagram.
This clearance phase was maintained for about 400 years;
at 3500 bp the representation of pollen from dry land
trees increases to pre-elm decline levels. This large and
significant recovery in representation of dry-land trees must
indicate a complete cessation of clearance activity in the
area.
It can be seen that the absolute pollen diagram does chart
the successive clearance and regeneration of the forest
and the behaviour of pollen from ruderals, and shows these
features to be real and not simply there as a result of the
variation in the arboreal pollen contribution to the pollen
sum. The absolute pollen diagram also demonstrates the
minor nature of the second clearance phase, during which
the Abbot’s Way was constructed.
The Abbot’s Way absolute pollen diagram represents but a
small part of the work at present being undertaken and
financed by the Natural Environment Research Council.
Further absolute pollen diagrams are in the process of
being drawn up both to cover the later Bronze Age period
and from different sites both close to the prehistoric
‘shore-margin’ and from the centre of the basin of
deposition.
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Synopsis
This short sketch is an attempt to combine some of the
environmental and cultural data from the period between
the Middle Neolithic and the Middle Bronze Age. The main
contention will be that the settlement processes already
discerned for the early metal age owed part of their dis-
tinctive character to economic changes that had begun in
the preceding period, and that their combined effects did
much to determine the courses which later populations
could follow. While the main theme is the nature of Bronze
Age settlement in its expansion to secondary soils, this
underlying dynamic is the ground bass over which dis-
cussion of the English lowlands must be played.

Second millennium expansion
It has been accepted for many years that the early 2nd
millennium bc saw the large-scale appropriation of what
are now poorer soils by communities which left tools and
tombs to commemorate them. In some regions this same
process has been traced from pollen evidence and in cer-
tain upland areas this onslaught on more marginal soils
may have accelerated the growth of blanket peat. This
last possibility is not so relevant to a discussion of lowland
England, but there is no reason to question the remaining
evidence which can be matched in Neolithic and Bronze
Age contexts in Europe. It may, on the other hand, be
rash to view this activity in Britain as the work simply of
an immigrant population, whose actual numbers and
chronology remain in doubt. Just as the later Neolithic
can no longer be summed up in the impact of a revived
Mesolithic minority, it may be a mistake to form a
precise equation between a demonstrable geographical
pattern and an uncertain ethnic hypothesis. While an
aboriginal impetus for the late 3rd millennium economy
may be denied on cultural and typological grounds, this
period did possess certain distinguishing features which
need explaining before the actual contrast with the Bronze
Age can be seen. For easy reference the division between
the two periods is here set at 2000 bc.
There are real checks to progress: the nature of the evidence
and some of the ways in which it has been used. In lowland
Britain, unlike the Highland Zone, there are not many peat
deposits which have been sampled with the problems of
early farming in mind. Part of this gap can be filled by soil
pollen analysis, but this often lacks a precise chronological
control, while the molluscan evidence, which does more to
remedy this imbalance, usually comes from buried soils.
This can mean that land-use sequences are truncated at

the very point at which the impact of man was greatest.
When a longer history remains in peat deposits, two other
problems must be faced. There has been some tendency
by pollen analysts to value archaeological orthodoxies at
more than their actual worth and to use the coarser of
these postulates as the basis of whole chronologies. Such a
tendency may have hidden some Mesolithic activity and
has certainly added to the lore of Bronze Age nomads. At
the same time the archaeologist has been tempted to incor-
porate the few radiocarbon-dated episodes in an intellec-
tual structure actually formed from artefacts. Where
pollen analysis is uniquely equipped to recover long-term
local processes, the prehistorian has been using a wider
framework of essentially hypothetical ‘events’. The
search for Beaker settlers gives one example. For these
reasons it may be safest to begin discussion with those sites
where environmental or cultural episodes have independent
dates.

Definition of the later Neolithic
Dr Isobel Smith has already considered the definition of
the later Neolithic in relation to the available radiocarbon
dates (1974, 111). In another way the period can be
defined by the growing disuse of those types of public
monument which were constructed from the 4th millen-
nium bc. The dates which relate to the use of burial
monuments or causewayed enclosures are given in Fig. 1.
It is remarkably difficult to relate this period of change to
any positive events in the pollen diagrams. Not surprisingly
the majority of dated clearances are within the currency
of these large cooperative works, and many of those which
lie outside this range are of distinctly later date (Fig. 2).
In a curious way, however, the very vagueness of this
information affirms its own identity. Recent work in
Ulster and north west England has already shown that the
conventional landscape of small temporary clearings often
pictured for the early Neolithic may not always be appro-
priate, and in these areas at least a more lengthy sequence
of clearance, cultivation, grazing, and regeneration has been
substituted (Smith, A G 1975; Pennington 1975). In the
Lake District and in Wessex, certain areas do seem to have
remained open throughout the Neolithic, although in the
latter region there is some evidence for a slackening in the
intensity with which these clearings were used and some
movement from arable to pasture (Evans 1972, ch 11). It
is not suggested that these processes were by any means
synchronous or that these separate episodes were even of
similar length, but it is interesting to notice how far the
regeneration of important earlier clearings matches the final
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pattern and an uncertain ethnic hypothesis. While an
aboriginal impetus for the late 3rd millennium economy
may be denied on cultural and typological grounds, this
period did possess certain distinguishing features which
need explaining before the actual contrast with the Bronze
Age can be seen. For easy reference the division between
the two periods is here set at 2000 bc.
There are real checks to progress: the nature of the evidence
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deposits which have been sampled with the problems of
early farming in mind. Part of this gap can be filled by soil
pollen analysis, but this often lacks a precise chronological
control, while the molluscan evidence, which does more to
remedy this imbalance, usually comes from buried soils.
This can mean that land-use sequences are truncated at
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more than their actual worth and to use the coarser of
these postulates as the basis of whole chronologies. Such a
tendency may have hidden some Mesolithic activity and
has certainly added to the lore of Bronze Age nomads. At
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tual structure actually formed from artefacts. Where
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framework of essentially hypothetical ‘events’. The
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dates.
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monument which were constructed from the 4th millen-
nium bc. The dates which relate to the use of burial
monuments or causewayed enclosures are given in Fig. 1.
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In a curious way, however, the very vagueness of this
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conventional landscape of small temporary clearings often
pictured for the early Neolithic may not always be appro-
priate, and in these areas at least a more lengthy sequence
of clearance, cultivation, grazing, and regeneration has been
substituted (Smith, A G 1975; Pennington 1975). In the
Lake District and in Wessex, certain areas do seem to have
remained open throughout the Neolithic, although in the
latter region there is some evidence for a slackening in the
intensity with which these clearings were used and some
movement from arable to pasture (Evans 1972, ch 11). It
is not suggested that these processes were by any means
synchronous or that these separate episodes were even of
similar length, but it is interesting to notice how far the
regeneration of important earlier clearings matches the final
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Fig.1 Radiocarbon dates for causewayed enclosures, burial monuments, and the regeneration of earlier Neolithic clearings
in Great Britain and Ireland. All dates are plotted at two standard deviations

use of the public monuments (Fig. 1). There is no particular
peak of new clearings to compensate for these changes (Fig.
2), and so it seems reasonable to suggest that the decline in
enclosures and barrows accompanies a phase of less intensive
land use (cf. Burleigh, Evans, and Simpson 1973). At the
same time this process of change was least pronounced in
Wessex and, despite the limited number of radiocarbon-
dated sites, this seems to anticipate the contrast between
minor highland clearings and permanent lowland clearings
already suggested for the Bronze Age by Turner (1970).
Late Neolithic economy
This outline wins support from more conventional archaeo-
logical evidence. The economy of this general period has
received less attention than the few domestic or ceremonial
sites and too much of the discussion has been conducted in
terms of a ‘Secondary Neolithic’, in which a Mesolithic
stratum in the population made its impact on farming
communities. Although this particular interpretation has
lost ground with a longer Neolithic chronology, some of the
tendencies from which it was derived are still upheld by the

evidence and there is no reason to believe that these changes
awaited the appearance of Beakers. The limited ceramic
style zones which marked the earlier Neolithic were replaced
about this time by a series of much less restricted types, a
change perhaps reflecting a rather greater mobility or at
least wider external contacts. Like the temporary arrest in
the building of public monuments, traces of domestic sites
have been very slow to emerge and, while this gap is no
longer quite so pronounced, they too have been connected
with temporary or mobile occupations (McInnes 1971).
There is even less certainty on the extent of continued
cereal farming, although negative evidence is especially un-
rewarding here. A corresponding increase in pastoral activity
has also been proposed, but there seems little way of validat-
ing this conclusion either. The range of projectile points may
perhaps show a greater variety and it is possible that specific
types were specialized for limited tasks, for example in
fowling or even for use in fishing, but it is hard to make
much use of the few faunal reports. These do show some
increase in animals favouring a wooded environment, but at
present there is less sign of an extensive return to hunting.
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Fig.2 Radiocarbon dates for later Neolithic and earlier Bronze Age clearings, Beakers, and henge monuments in Great
Britain and Ireland. All dates are plotted at two standard deviations. Highland and Lowland Zone sites are represented in
separate formats

Over the same period there can be little doubt that new
types of environment did come into regular use. In upland
areas an appreciable number of caves have shown later
Neolithic occupation or burials, while in areas where the
evidence remains there was quite intensive use of coastal
beach and dune deposits. This seems to correspond to
occasional finds of marine mollusca on inland sites and may
be matched by the use of isolated sand hills in otherwise
waterlogged areas. In all of these cases the evidence suggests
a series of temporary occupations, and some of these sites
have shown an unusually restricted tool kit. Similar indus-
tries have been found in other contexts where a full domes-
tic occupation does not seem likely, including the highest
part of the downland chalk and areas of seasonally flooded
marsh. The majority of these groups are dominated by a
mass of worked flint scrapers and edge wear on these
has suggested their use for butchery and bone working, as
well as the treatment of hides. On other sites discontinuous
occupation may be suggested by the reworking of flints
which had been undisturbed long enough to acquire a patina.

Although the exact chronology of these sites has not been
fixed and some may postdate the appearance of Beakers,
they do give some impression of a more diverse economy,
making use of a wider range of resources and perhaps ex-
ploiting these on an intermittent basis. In this it may recall
the broadly based economy of the Mesolithic, and, because
of this resemblance, a cultural explanation has usually found
favour. It may now be possible to make a different
interpretation.
The pollen and molluscan evidence seems to show a move-
ment from intensive to extensive land use which may poss-
ibly be connected with the failure of Neolithic populations
to mobilize large forces for building public monuments.
The conventional archaeological information seems to com-
plement this pattern by showing a widening of the subsis-
tence base towards resources which could not support
whole populations and might need using on a seasonal or
occasional basis. There are hints of rather greater mobility
and indications that less demanding but more varied forms
of exploitation were now in favour. It is not prudent to
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Fig.3 The contents of the buried soils beneath reliably published Bronze Age barrows on the chalk of Wiltshire and Dorset,
compared with the contents of their ditches

contain all these changes in a single overriding hypothesis.
There is no case for climatic determinism and any resem-
blance to Mesolithic practices is simply that between two
eclectic economies. Just as that economy owed its
widening subsistence base to a series of adverse circumstan-
ces, is it possible that these changes came about in response
to some check on the sustained and steady growth that
forms part of Neolithic mythology? Declining fertility,
soil erosion, adverse harvests, famines, or disease may all
have made their contribution and the increasing vulner-
ability of settled farmers to these very threats has been well
expressed in a thought-provoking essay by Brothwell
(1971). It is not necessary to guess at a single explanation
for such temporary checks but it is worth recalling his
remark that ‘when . . . biosocial factors are taken into
account our attempts to create a Neolithic population
explosion are rather left in ruins. What is just as likely is

that there were mini-cycles of population expansion and
decrease with only a gradual trend to long-term increase.’
The argument that intensive agriculture may result from
population pressures is now a familiar one; the correspond-
ing argument that a return to extensive land use can result
from a similar decline also needs considering (Boserup
1965).
Renewed forest clearance
All the changes described so far have fallen short of renew-
ed forest clearance. In fact it is evident that clearance
was again under way before any Beaker impact seems
likely. In Fig. 2 the available radiocarbon dates for later
Neolithic and earlier Bronze Age clearings are compared
with those for Beakers and this appears to show that a
proportion at least of the newer clearings existed before the
2nd millennium bc. On the model suggested earlier this
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Fig.4 The contents of ring ditches on the Upper Thames gravels, showing the range of pottery pre- and postdating the use of
these sites. Data from Case (1963) with subsequent additions
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Fig.5 The contents of the buried soils beneath reliably published Bronze Age barrows on the heathlands mainly of Hampshire
and Dorset, compared with the contents of their ditches

could mean a gradual recovery consistent with the outline
favoured by Brothwell, but this time it took place along-
side a range of wider but less demanding options, all of
which were maintained into the Bronze Age. In Fig. 2
some attempt is made to distinguish between clearings in
highland and lowland Britain, and from this there is some
hint that recovery was more rapid in the south. This would
be consistent with my suggestion that Neolithic land use
had changed least in this area. Wessex is in fact the one
region where henges share factors of siting with causewayed
enclosures (Wilson 1975). On the other hand, this area
may also have seen the earliest Beaker impact. If part of
this pattern is Neolithic, some indication of this pro-
cess may be given by the large henge monuments. It is of
some interest that these enclosures can lie on lower ground
than earlier monuments and closer to the edge of the
chalk. This may be connected with the building of huge
timber structures within these sites and might also explain
the increased proportion of woodland animals in the
fauna. Again, these sites suggest that the settlement ex-
pansion traditionally placed in the Bronze Age may have
seen an earlier beginning.

Bronze Age expansion
While many of these tendencies can have started within
the Neolithic, all were maintained in the succeeding period.
If substantial immigration is envisaged, there is a fairly
limited peak in the range of dated clearings (Fig. 2). In
fact the onslaught on the poorer soils might well have given
a higher wastage rate, and consequently an increasing rate
of clearance, as more marginal environments were
exhausted. The evidence for such a process could easily
be mistaken for signs of population growth. At the same
time, there is no denying that marked expansion did take
place. This can be seen very clearly from the extended
distribution of round barrows in areas of heathland like
the Weald, the New Forest, or south-east Dorset, just as it
appears again in a wider distribution of metal-age projectile
points. It can also be seen by examining the buried soils
of well published barrows in these areas. In Figs. 3–5
the contents of the soils below barrows in three environ-
ments are considered. Despite the important potential of
the ‘brickearth’ soils, there is too little data for their

inclusion here. On the Wessex downland it is apparent that
relatively few of the sites adopted for Bronze Age barrows
were being used for the first time, even though it is likely
that the more marginal areas were the ones which were
reserved for burial. Many of these sites had Neolithic
material upon them and an interesting proportion showed
more than one period of occupation. The Thames gravels
show rather the same pattern, although it is possible that
here slightly more of the sites were first used in the late
Neolithic. The sample is far too small to imply secondary
colonization. The heathland barrows offer a total contrast.
Very few of these adopted sites which had been used in an
earlier period and most of those with any previous history
had not been occupied since the Mesolithic. Again it must
be remembered that barrows were probably sited in a rather
unrepresentative environment, but, even so, the differing
complexity of these buried soils cannot be ignored.
If the main expansion was into this type of area, how was
it achieved? If long barrows were probably built only after
Neolithic farmers had adapted to a settled landscape, these
visible monuments are not likely to record colonization at
its initial stage. While the economic practices found in
the later Neolithic may be traced more clearly in Bronze Age
contexts, not all of these need accompany increasing clear-
ance and few could be recovered from environmental.
evidence alone.
In assessing the purely Bronze Age achievement two pre-
liminary difficulties must be faced. It is first of all necessary
to decide whether the Mesolithic occupation of these same
areas may have caused, or helped to cause, any extended
alteration to the landscape. It has certainly been suggested
that at one site, Iping Common, Mesolithic environmental
disturbance led to podsolization in an area that was used
again for Bronze Age burials (Keef, Wymer, and Dimbleby
1965) and a remarkable proportion of sites on the lowland
sands do show signs of later use. On the other hand, it is
equally possible that the siting of both occupations was
determined by shared geographical advantages. An alter-
native is to envisage a long cycle of grazing and burning.
The second problem is the extent of early Neolithic use of
the forest edge, In an economy which may have favoured
woodland browsing, it is possible that this area was utilized,
particularly if the natural balance had already been disturbed
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by hunter-gatherer populations. It is noticeable that cause-
wayed enclosures can lie quite near the junction of the chalk
and other soils and on the fringe of the barrow groups which
accompany them. The logic of this siting is hard to sustain
unless some contact was maintained with both of these areas.
Windmill Hill is of especial interest here, in view of the fact
that, while the enclosure itself is on the chalk, it contains a
number of stones which had been brought from the sands
and from the more distant areas beyond them (Smith, I F,
1965, ch. 6).

Clearance of marginal land and settlement
These reservations apart, it may be possible to trace some
stages by which this margin was finally settled. There is
little environmental evidence available but it is rather unlike-
ly that clearance was undertaken simply for the construction
of barrows. In fact the building of such a monument usually
followed a sequence of clearance, use, and decline. One
mechanism by which settlement may have been effected is
through the extension of hunting. It is likely that the widen-
ing distribution of arrowheads reflects some disturbance of
the forest cover, the more so since it is now apparent how far
this can increase the supply of game (Mellars 1975). Whether
this increase in the hunted area followed other inroads on the
forest, or was achieved by deliberate manipulation, still re-
mains to be seen. Recent fieldwork in Sussex has already
shown that the arrowheads known there can form part of
larger industries (Tebbutt 1974). Another indication that
hunting accompanied the attack on marginal areas is the
emergence of a specialized group of communal cooking
sites within this period. The available evidence seems to
show that these were quite different from domestic settle-
ments, and traditional evidence from Ireland, where these
sites had a very long currency, identifies them as the ‘deer
roasts’ of nomadic hunting parties (O’Kelly 1954). A series
of sites in East Anglia lie close to barrow groups but occupy
seasonally flooded positions which would not be available
in winter (Apling 1931).
Another mechanism by which these areas were settled may
have been through woodland grazing, perhaps on a seasonal
basis, and carried out from settlements of more lasting
status upon the lighter chalk and gravel based soils. Although
transhumance has rarely been discussed in relation to heath-
land soils, some of the specialized flint industries already
mentioned are found within these areas and may be associat-
ed with the intermittent use of livestock and its products.
Excavation of one such site at Rackham in the Sussex Weald
has produced evidence of hearths and windbreaks (Holden
and Bradley 1975). Pollen analysis suggests that it
probably occupied a small initial clearance of the forest,
unconnected with arable farming (Dimbleby and Bradley
1975). Nearby Wealden sites included cattle and pig bones,
while a later site in Suffolk had a domestic fauna indicating
butchery carried out on a seasonal basis (Kelly 1969).
Some of the Wealden sites also show a complete dependence
on chalk flint for raw material which is hard to understand
when adequate sources were certainly available in the
vicinity (Dimbleby and Bradley 1975). Two sites near
Romney Marsh used local beach flint in their earliest phase
but in a second occupation depended entirely on downland
flint from sixteen or more miles away (Bradley in press). A
mobile settlement pattern may again provide some answer,
and there may be a useful analogy with the opening of this
area in the Saxon period through the development of
seasonal swine pastures (Brandon 1974).
There is also some evidence for agriculture in heathland
areas, and querns and sickle blades are now known from a
number of sites. Analogy with Saxon use of the Weald

could suggest this stage as a developed occupation following
an initial phase of interference and exploration. This,
however, gives a very real problem, since the archaeological
evidence is not consistently supported by pollen analysis in
lowland Britain. Why should this be the case?
There has already been some discussion of the extent to
which deliberate clearance for grazing land is likely to have
occurred (Fleming 1971a), and there does seem to be some
contradiction within the environmental evidence itself.
This confusion is largely responsible for the persistence of
Bronze Age pastoralism in the literature. Much of the con-
ventional outline is based upon work with peats, where the
evidence in both highland and lowland areas has often
shown a direct succession from forest cover to grazing.
Here a single clearance episode, specifically for pastoral
use, has normally been assumed. Analysis of the buried
soils below contemporary barrows has often shown a very
different pattern, and here there is a useful proportion of
sites where clearance for cultivation appears to have pre-
ceded any use of the land for pasture. Here in fact the on-
set of pastoralism may be linked to declining fertility.
There is almost a systematic contrast between the
interpretations put on samples from these two contexts.
I would suggest that three factors contribute to this con-
fusion. In the first place, there is, of course, a difference
between the pollen catchments in these two situations.
Peat samples are often thought to give a more general
pattern than buried soils, and this is true again of analysis
in lake basins. By contrast, mineral soils may be better
equipped to recover restricted local effects, especially
within a forest environment. Secondly, there may be differ-
ences of time scale. Pollen in mineral soils is buried by a
series of processes which remain obscure in detail, but peat
is known to form so slowly that the limits of resolution of
two successive samples can be of the order of twenty years.
I would suggest that in some cases where poorer soils were
ploughed and possibly exhausted the whole episode can
have lasted for a shorter period. In a pioneer situation
cultivation could be too localized to register in a sequence
calibrated at such intervals. Thirdly, the physical distur-
bance of the pollen profile in a buried soil seems to be one
of the best indicants of tillage and finds no counterpart
in other situations. If these arguments have any merit, it
would be possible for the final phase of land use to gain
an undue prominence. At Portesham for instance, a barrow
built on abandoned farmland sealed a concentration of ivy
pollen, suggesting that the plant was collected as fodder
(Thompson and Ashbee 1957, 132). If this progression had
happened more widely, it might give four types of use in
heathland areas: grazing and hunting within a modified
forest environment, perhaps on a discontinuous basis; short-
lived cultivation of some areas following further reduction
of the tree cover; and finally renewed grazing of abandoned
agricultural land, this last stage possibly accompanied by
use of these areas for burial.
It is too soon to consider how far the ‘brickearths’ or the
gravels were settled in this period, or indeed the ways in
which they were used. The discussions of the river gravels
already available emphasize their considerable diversity
(Case 1963; Green 1974). At present the only remaining
area with sufficient environmental information is the chalk.
Even here, it is still impossible to assess the extent of renew-
ed clearance, simply because the evidence is largely confined
to buried soils and can lack chronological precision. Figure
3, however, seems to show that at least the main clearance
had already occurred. The one part of the chalk uplands
where molluscan analysis has been sufficiently extensive is
in Wiltshire and it still remains to be seen how far the
outlines apparent there can be extended to other areas.
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Fig. 6 Outline map of Wiltshire showing the chalk uplands,
the major rivers, and the principal barrow groups.
These are compared with the evidence for open
grassland (data from Evans 1972), and the locations
of sites with both pits and postholes and of barrows
incorporating cairns. Data principally from Grinsell
(1957) with subsequent additions.

Fig. 7 Outline map of Wiltshire showing the principal
barrow groups and the range of potentially contem-
porary pottery types from their buried soils

Wiltshire downland settlement
On the Wiltshire downland there are really two types of
situation to consider: the unwatered plateau with the spring
line a little below it, and the edges of the major river valleys.
It has long been noticed that from the Neolithic onwards
the first of these areas had very large concentrations of
barrows, accompanied by ceremonial monuments. Partly
on this basis, there have been suggestions that these were
not the territories of whole populations but the summer
grazing grounds of pastoralists (Fleming 1971b). There is
certainly a good correlation between the areas with most of
the barrows and the existing molluscan evidence for open
grassland conditions. Conversely it may be shown that
clearly domestic sites with both pits and post-holes can lie
beyond these areas and closer to the rivers (Fig. 6). At the
same time the range of different pottery styles beneath the
barrows in these areas is wider than anywhere else and may
suggest a correspondingly wider range of social, commercial,

or cultural contacts, compatible perhaps with greater mobi-
lity (Fig. 7). Unlike those in Fig. 3, all the styles used in
composing Fig. 7 could have been in use at the same time.
Thus the map presents the same type of information as Fig.
3, but this time in its spatial aspect, emphasizing once again
how far barrows may adopt a specialized type of location.
At the same time, any suggestion that these areas were main-
ly in seasonal use implies a more complex pattern of move-
ment. If only part of a community were involved in trans-
humance, perhaps a social elite, it is equally necessary to
seek the basic population at home.
There is already some clue in the positioning of sites with
pits and post-holes somewhat closer to the rivers. The
barrows can give still more information. In upland areas it
is now accepted that a number of these developed from
mounds of turf, and this evidence should complement that
of the snails. Unfortunately older excavators rarely recogn-
ized evidence of this quality and the distribution of these
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sites is still unknown. Luckily a second group of mounds,
present throughout the literature, made similar use of
cairns. The stones which composed these mounds were
rarely drawn from the barrow ditches and in grassland areas
would actually be buried under the turf by worms. It seems
likely therefore that cairns would only be built where stones
were available on the surface. This could very well happen
where cultivation was in progress and in this way the
barrows might share some functions with clearance cairns.
In Wiltshire most of the mounds with primary cairns are
outside the main barrow groups and closer to permanent
water supplies (Fig. 6). They match the limited evidence
for the location of settlement sites. Such an outline suggests
that use of the chalk was also quite complex, and this
contrast between seasonal use of the uplands and cultiva-
tion of the well watered fringes may match later practice.
On this basis too, the more lasting sites would lie in
Taylor’s ‘zone of destruction’ (1972).

Consequences
By the full Bronze Age, then, a clear contrast exists between
the fairly stable patterns on the chalk, which might have an
earlier impetus, and the diverse but ephemeral results of
the attack on the margin. The chalk shows a spatial pattern
of use, where the heathlands show more of a sequence.
Further work is needed in other areas. Even though barrows
occupy a specialized type of location, it is possible to study
continuity of settlement into one further stage by register-
ing the contents of their ditches in the same way as their
buried soils. This has been attempted in Figs. 3–5. Once
again the sites first used in the Bronze Age preserve their
own identity, and there is little sign from archaeological
evidence that the areas of heathland and barrows continued
much longer in use. Practically all were abandoned before
the Iron Age. The chalk and the gravels present a complete
contrast. This is, of course, consistent with the evidence
for podzolization in the heathlands and seems to imply a
period of reduced use or abandonment after the barrows
were built. The impact on the settlement pattern of a
dispossessed Bronze Age and Iron Age ‘peasantry’ may
have been as great as that of any immigrant group.
It is not the purpose of this paper to discuss the patterns
which now developed, and the reader is referred to Collin
Bowen’s account (p. 115), but it does seem likely that the
radically organized landscape which is now ‘found on the
chalk — and perhaps the gravels — only became necessary
as the easily worked soils settled earlier were progressively
wasted. There is one last contrast with the outline which
has been described. Part of the mobility of earlier Bronze
Age communities may have been caused by the difficulties
of permanent settlement in unwatered areas of the chalk.
One basic innovation of the newer regime was the
development of ponds, and it was perhaps as a consequence
of changes at this time that the lowland landscape of the
textbooks took its form. The need for a reorganized
landscape came with the failure of earlier expansion. From
the Middle Bronze Age onwards settlement excavation can
replace this anthology of buried soils.
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Tools available for cultivation in prehistoric Britain

Sian Rees

Synopsis
An essential part of the study of cultivation of the land by
prehistoric man is the examination of the various tools
available to him,  as well as the archaeological evidence for
their being used and their efficiency in usage. The tools
found in prehistoric contexts in Britain which may reason-
ably be assumed to have a function concerned with cultiva-
tion of the soil include parts of ards, spades, mattocks, and
hoes, all of which can be made of a variety of materials –
stone, wood, iron, bone, and antler – depending on their
date and environment. To attempt a detailed analysis of
all these tools in a short paper is impossible and it is intend-
ed to concentrate on those which by virtue of their material
and archaeological associations yield most information on
their functions.
Stone shares in Orkney and Shetland are discussed at length,
since these are neither corroded nor distorted, and the wear
marks on them are well preserved. The main categories are
described together with their types of wear. Unfinished
shares give some clues to the method of manufacture. The 
ard type to which they are fitted is thought to have been a
variant of the bow ard. The efficacy of these ards can be
assessed by experiment, by considering the distribution of
parts in relation to soil type and terrain, and by an investi-
gation of the archaeological/environmental evidence
field systems, ard marks, and buried soils.
It is the intention in this paper to examine in some detail
the evidence that remains to us for the prehistoric ard, and
to touch briefly on the little evidence that we have for the
use of manual cultivation implements in the prehistoric
period.

Types of ard
There have been found in various places in Northern Europe,
particularly Denmark and North Germany, a reasonably
large number of wooden ards of different types. Those
datable to the prehistoric era may be divided into two main
types, the bow ard and the crook ard – types III and
VIII according to Sach’s classification (Sach 1968, pl. 1).
The Døstrup, Donnerupland (Glob 1951, 1945), and
Hendriksmosc (Hansen 1969) ards are the most complete
examples of the bow ard, all having the same essential
design, with the ard-head and share passing through a mor-
tise in the beam, though varying somewhat in sophistication

of construction, and hence in efficiency. The Vebbestrup
ard is an example of the crook ard where a branching sole
and beam is pierced by an upright stilt (Steensberg 1945).
The few wooden pieces of ards which have been found in
Britain all appear to be of the bow ard type and are similar
to the Danish examples of bow ards, particularly that from
Hendriksmose. Firstly there is the ard beam of alder from
Lochmaben dated to 80 BC (Tools and Tillage, II, 1 (1972),
64; Fenton 1968, p. 150), some 2.5m in length (cf.
c. 1.7m Donnerupland and Hendriksmose; 3.0m
Døstrup) with an angled mortise at the rear end for the
share and ard-head, and a rectangular opening at the fore-
part for attachment to the yoke. Secondly, there is the
ard-head and stilt from Milton Loch Crannog I (Piggott,
C M 1952–53 and Tools and Tillage I, 2 (1969), 128) dated
to 400 BC which has two raised ridges with a groove be-
tween on the upper surface of the head, to hold the fore-
share (cf. for this feature Døstrup and Hendriksmose, but
far straighter in the stilt than these two). Thirdly, there
are the two ard-heads and stilts from Virdifield in Shetland,
which are similar in shape to the Milton Loch example but
have no raised ridges, merely a slight groove on the heads to
hold the foreshare. These are, as yet, undated (Fenton
1968, fig. 3b, c). Several other ard-heads which I have not
yet been able to examine come from Ireland.

Ard shares
Our main body of evidence for the type of ard used by
prehistoric man is the large number of ard shares which
have been found. This is generally because, as the main
part of the ard was made of wood, the shares were, when
a harder material was available and practicable, made of or
capped by this harder material to withstand the intense
wear suffered by the working part of the ard. Thus iron
shares, or more accurately iron sheaths, to protect the
point of the wooden share are found fairly early in Iron
Age contexts. There is a strong possibility that bone was
occasionally used in the manufacture of some shares for
use in light soils. The oak share from Walesland Rath in
Dyfed, probably 1st century BC, appears to have had no
iron sheath but was fire-hardened, and most of the bog
finds of north Europe have hardwood shares, usually of
oak, whereas the main parts of the ard could be made of
softer woods. Wood alone presumably continued to be used
quite commonly for ard shares in less rich areas until well
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to touch briefly on the little evidence that we have for the
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Types of ard
There have been found in various places in Northern Europe,
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large number of wooden ards of different types. Those
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types, the bow ard and the crook ard – types III and
VIII according to Sach’s classification (Sach 1968, pl. 1).
The Døstrup, Donnerupland (Glob 1951, 1945), and
Hendriksmosc (Hansen 1969) ards are the most complete
examples of the bow ard, all having the same essential
design, with the ard-head and share passing through a mor-
tise in the beam, though varying somewhat in sophistication

of construction, and hence in efficiency. The Vebbestrup
ard is an example of the crook ard where a branching sole
and beam is pierced by an upright stilt (Steensberg 1945).
The few wooden pieces of ards which have been found in
Britain all appear to be of the bow ard type and are similar
to the Danish examples of bow ards, particularly that from
Hendriksmose. Firstly there is the ard beam of alder from
Lochmaben dated to 80 BC (Tools and Tillage, II, 1 (1972),
64; Fenton 1968, p. 150), some 2.5m in length (cf.
c. 1.7m Donnerupland and Hendriksmose; 3.0m
Døstrup) with an angled mortise at the rear end for the
share and ard-head, and a rectangular opening at the fore-
part for attachment to the yoke. Secondly, there is the
ard-head and stilt from Milton Loch Crannog I (Piggott,
C M 1952–53 and Tools and Tillage I, 2 (1969), 128) dated
to 400 BC which has two raised ridges with a groove be-
tween on the upper surface of the head, to hold the fore-
share (cf. for this feature Døstrup and Hendriksmose, but
far straighter in the stilt than these two). Thirdly, there
are the two ard-heads and stilts from Virdifield in Shetland,
which are similar in shape to the Milton Loch example but
have no raised ridges, merely a slight groove on the heads to
hold the foreshare. These are, as yet, undated (Fenton
1968, fig. 3b, c). Several other ard-heads which I have not
yet been able to examine come from Ireland.
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Our main body of evidence for the type of ard used by
prehistoric man is the large number of ard shares which
have been found. This is generally because, as the main
part of the ard was made of wood, the shares were, when
a harder material was available and practicable, made of or
capped by this harder material to withstand the intense
wear suffered by the working part of the ard. Thus iron
shares, or more accurately iron sheaths, to protect the
point of the wooden share are found fairly early in Iron
Age contexts. There is a strong possibility that bone was
occasionally used in the manufacture of some shares for
use in light soils. The oak share from Walesland Rath in
Dyfed, probably 1st century BC, appears to have had no
iron sheath but was fire-hardened, and most of the bog
finds of north Europe have hardwood shares, usually of
oak, whereas the main parts of the ard could be made of
softer woods. Wood alone presumably continued to be used
quite commonly for ard shares in less rich areas until well
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Fig. 1 Diagram showing division of stone shares into types
(x ½)

 b. Type a Type b Type c

Double-pointed Tapered-ended Vertical-ended

after the introduction of the technique of iron working
into Britain. In the Northern Isles of Scotland, stone was
used in the prehistoric period for ard shares, and these pro-
vide some of the best evidence for ard type and efficiency
that remains to us from prehistoric Britain. They are most
appropriate for our study firstly because, being of stone,
their wear marks and the shares themselves are not subject
to warping or corrosion, secondly because of the large
number of them available for study, and finally because
they have been found on at least two sites at which ard
traces have also been found and where it is a reasonable sup-
position that the one produced the other.

Stone shares
Large numbers of these stone shares are housed in the
museums at Edinburgh, Glasgow, Stirling, Kirkwall, and
Lerwick, mostly as a result of large antiquarian collections
of the late 19th century. It was during this phase of interest
in stone tools in general, or ‘rude stone implements’ as they
were almost invariably labelled, that the first stone shares
are portrayed and their function debated. Early volumes
of the Society of Antiquaries of Scotland give the articles
and correspondence of Mitchell (1867, 1869), Petrie (1867),
and Umphray, all gentlemen scholars, who noted the wear
on the end of these tools and even suggested that they may
have been used for ploughing among other things. Curle’s
excavations in the 1920s at Jarlshof and Wiltrow (Curle
1935–36, fig. 9) produced the first excavated stone
shares, and he too suggested that some of the stone tools
might have been used in various processes of agriculture,
including ploughing. It was mainly the work of C S T Calder
on prehistoric house types of Shetland that effectively re-
newed interest in these shares (Calder 1938–39, 1949–50,
1955–56, 1962–63), and Miss Henshall’s report on the

small finds from Stanydale and the Ness of Gruting in 1955
(Henshall 1955–56) is the first to describe the stones in any
detail and to suggest that they might have been used as
shares in bow ards. They have been mentioned by Stevenson
(1960) and by Fenton (1962–63).
The stone shares appear to be unique to Orkney and Shet-
land. This strongly suggests that the shortage of wood in
the Northern Islands was acute in early prehistoric times
also. Wooden shares would be quickly worn down, particu-
larly in stony soil, and would have to be replaced often, This
would not be a problem in areas which produced wood, but
in the Northern Isles it would be difficult. Wood has occur-
red on archaeological sites in Shetland, but this was generally
assumed to be driftwood. The wood was spruce, probably
from North America (Scott 1951) and this was soft and
unsuitable for hard wear. It might be supposed that the
same conditions prevailed in North Scotland but no stone
shares have as yet been excavated from prehistoric sites in
Scotland: indeed, considerably fewer stone shares have been
found in Orkney than in Shetland. Some 250 of the shares
are known from Shetland, compared with 150 from Orkney
but, omitting the two large sites from which vast numbers
have come (Skaill in Orkney and Sumburgh in Shetland),
130 are from Shetland compared with under 50 from
Orkney. This disparity is to some extent accounted for by

Fig. 2 Type  11a share with wear on both points
(Kirkabister, Shetland: Hunterian Museum B 1914,
969) (x½)
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Fig. 3 Type 1a share with wear on both points (Delting,
Shetland: Hunterian Museum B 1931, 1995) (x ½)

the difference in number of settlement excavations, many
of which have been carried out in Shetland in the last 20
years, compared with very few in Orkney; however, the
number of casual finds in Orkney is also far fewer.

Share types
There are two main categories into which the shares may be
divided (Fig. 1: a & b). Type I shares mainly from Shetland
are round in cross-section at the main trunk, and made of a
hard, usually dark grey sandstone. Type II shares have a
flattened oval cross-section and are usually made of a softer
lighter grey sandstone; they can be from Orkney or Shetland.
Of the number which I have so far studied, 98 were Type I,
about 80% of which came from Shetland, and 162 were
Type II, about 40% of which came from Shetland. Both
types are pointed at least at one end, and in the large
majority of cases the pointed end is worn smooth with use.
The other end of the share may also be finely pointed and
in some cases is also worn (I or IIa); it may be roughly
flaked into a rough tapering end (I or IIb) or may have an
abrupt vertical end (I or IIc). (Fig. la–c & pl. Ia). The
double pointed type is, in essence, reversible, and 4 speci-
mens, of either type, show wear on both ends (Fig. 2 and 3).
An obvious parallel is the wooden foreshare of the
Donnerupland ard which also displayed wear marks on both
points. The double-pointed shares, and tapering shares are
virtually all from Shetland, but the vertical-backed shares
can be from Orkney or Shetland. Occasionally (on 15
examples so far studied) a groove or collar is pecked into the
sides of the share, presumably to facilitate attachment to the
main body of the ard (Fig. 4). The double-pointed and

Fig.4 Waisted stone share (Skaill, Orkney) (x ½)
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Fig. 6 Asymmetry on tip of stone share at stage of
manufacture  (Leenow, Orkney: National Museum of
Antiquities of Scotland AC 414) (x ½)

tapering shares are the longest, and are usually from c250–
450 mm long, though some reach extraordinary lengths: one
double-pointed specimen worn at both ends is 0.97 m long
(Moar 1951–2). The vertical-ended tools tend to be
shorter, about 150–250 mm. The width of both types is
similar, about 60–90 mm, though some of the oval variety
reach extraordinary widths and a group of very wide, flat
tools from Skaill, Orkney, are about 130 mm wide (Fig. 5).
As well as entire specimens of these types, there are large
numbers of broken-off points and of unfinished shares, the
study of which shows the method of manufacture of the
tools.

Manufacture of shares
An appropriate length of sandstone was flaked roughly into
a long bar. The top and bottom face and the point and base
appear to receive most attention at this stage as examples
have been found with carefully flaked tops and bottoms,
where the sides are still crudely squared off. The sides were
then fashioned to achieve the correct cross-section.
Examples of roughouts were found where it was obvious
which was intended to be top and which bottom, as the
sharply cut-away angle found on all worn ard shares at the
bottom of the point, which were earlier thought to be caus-
ed totally by wear, had already been slightly fashioned by
flaking. This appears to be true also of the asymmetry
frequently seen on the points of the worn ard shares. This
asymmetry had also been thought to be causcd totally by

Fig. 5 Type Ic share (Skaill, Orkney) (x ½)



Rees: Tools for Cultivation in prehistoric Britain 107

Fig. 7 Views of stone share to show characteristic wear marks, Type Ib (Girlsta, Shetland: Lerwick Museum 65586) (x ½)

one-sided wear in the ground, but many rough-outs display-
ed an asymmetric point even at the flaking stage of manu-

grip the sides of the wooden part of the ard to keep it in

facture; in other words, the direction in which these shares
position. In double-pointed shares the pecking extends to

were to be used was predetermined in the manufacturing
an equal distance from each point, about 30–50 mm, and

stage (Fig. 6). The next stage is the pecking of the surface
the pecking never extends over the top of the shares (Fig.

of the bottom and sides of the share. This pecking is charac-
7b–d). Pecking is often absent entirely from the softer-

teristic of stone ard points and its purpose was presumably
stone vertical-base, Orcadian tools. A final smoothing

to make the shares’ surfaces rough so that they would better
over the point and top surfaces seems to have occasionally
taken place, as some tools have been found with no normal
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Fig.8 Illustration of pronounced wear on share tip (Skaill, Orkney) (x ½)

wear marks but with a smooth appearance which proved
when examined under magnification to be produced by
rubbing in all directions.

Marks of wear
The wear marks displayed by the majority of completed
tools are of a standard type. The top face is always the
most affected by wear striations and smoothing. If the
share has only been used to a slight degree, it will be on
the face near the top that wear will be visible. The length
of wear on the top face obviously depends on the length
of time the share was used in ploughing. Some shares may
show only c. 20 mm of wear at the most vulnerable area,
i.e. the tip. However, by examining well worn shares only,
the normal depth of penetration by the ard could be ascer-
tained to be about 90–100 mm. A smoothed area without
definite longitudinal striations might extend the worn area
a further 30–50 mm (Fig. 7a; pl. Ib). Wear on the bottom
face is far more restricted and forms a characteristic U form
around the tip and sides near the tip. This area of wear
usually extends only 20–50 mm along the bottom face (Fig.
7b; pl. Ic). The U mark of wear near the tip is often more
pronounced on one side than the other, and the side with
most pronounced wear is that which was initially flaked
narrower. In other words, this side was tilted towards the
earth to effect a turning action of the soil to one side rather
than the other. The side wear usually has a length equal to
that of the top face (Fig. 7c, d; pl. Id). This wear has a
characteristic slant formed when the sides of the share are
forced at an angle against the earth. Measurements of the
angles shown by the wear therefore tell us roughly the
angle at which the ard share was held during ploughing; this
was found to average 28° for the round-section and 29.4°
for the oval-section shares. The side which was tilted to-
ward the earth in ploughing obviously exhibited deeper and
longer wear marks which continued slightly further down
the share. Both the ard marks in the ground and the shares
show that the ards could be tilted in either direction: 37
specimens could be seen to be clearly more worn on the
right-hand surface and 42 more worn on the left-hand

surface. It must be stressed, however, that a large number
of the ard points so far examined show little or no evidence
of tilting and could have been held quite symmetrically,
though often this is because they are very damaged or too
little worn. Ard shares exhibiting severe traces of wear
may however show quite pronounced asymmetry at the
point, and the difference in cross-section between the
point and the trunk may exhibit the extreme wear suffered
there (Fig. 8). A final way in which wear and strain could
be seen is in the parts of the shares most frequently broken.
Few shares survive with no damage at the tip and most
exhibit chips and scars indicative of the particular wear
suffered at this area. Also a large number of broken tips
have been found; the force created between the pressure
of the ground pushing the share in one direction and that
of the mortise of the beam pushing the share in the other,
coupled with the brittleness of the stone, would result in
many of the shares being broken off short.
It would seem fairly clear therefore, that the shares were
pushed or pulled through the ground at an angle of about
28°–30° with the front part of the share projecting some
way beyond any wooden ard part and receiving severe
downward pressure and penetrating the earth, at an angle,
for about 120–150 mm, i.e. a vertical penetration of earth
of 50–75 mm. It must be stressed, however, that this
average finding probably errs on the low side as shares
were probably included in the reckoning on which the
full extent of wear had not yet developed. A large number
of shares had over 180 mm of wear which, at an angle of
30°, would give a vertical earth penetration of over
90 mm (Fig. 9).

Stone shares and the bow ard
There can be little doubt that it was a variant of the bow
ard which carried these shares, as it is only this type (šach
type III) which allows for a sufficiently angled entry into
the ground. All the finds of wooden ard parts from
Scotland are of bow ard type, and the pattern of wear
produced on the wooden foreshare during experiments
with a reconstruction of a bow ard so exactly reproduced
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1a (x ½)

1b (x ½)

1 c ( x  ½ ) 1d (x ½)

Plate 1a: Type IIc ard share; b: wear marks on upper surface of stone share; c: wear marks on bottom surface of ard share;
d: wear marks on side of ard share
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Fig. 9 Difference in vertical penetration calculated from normal lengths of wear on share and angles of penetration (x ½)

the wear pattern on the stone shares that it seems clear that
it was the bow ard that was in use at least in prehistoric
Orkney and Shetland. As the iron tips of bar shares from
the prehistoric Iron Age are most probably from bow ards,
and the wooden parts of ards from prehistoric Britain are
undoubtedly so, it seems quite probable that the bow ard
was the normal ard type in use throughout Britain in at
least the prehistoric era, though this should not blind us to
the possibility of the crook ard being used in areas of pre-
historic Britain, possibly in conjunction with the bow ard
but possibly even for a different purpose, Fenton (1962–
63) compared the stone ard shares with a type of iron bar
share made in the early 1900s, particularly in the way that
their under-surfaces were roughened or notched to provide
a better grip for the share’s placement; the wear pattern
on the stone shares is very similar to that seen on the tips
of some of the better preserved iron bar shares of the Roman
era, for example some of those from the 4th century hoards
from Silchester (Manning 1964, pl. VIII, 2). The stone
shares would appear to have been used in conjunction with
a wooden arrow-shaped ard-head such as the pair which
were found in a peat bog in Virdifield in Shetland, or with
a separate arrow-shaped main share as in the Donnerupland ard.
The cross-section of the Virdifield ard-heads shows a
shallow groove on the top surface which could have held, to
judge from the width and depth of the groove, one of the
oval-section wider stone shares. Whether or not these
grooves were deliberately fashioned to hold the shares, or
whether they were caused by the downward pressure of
the stone shares which would have been exerted during
ploughing on to the upper surface of the wooden ard-head
(such grooves, probably due to pressure, were found in the
Paarskylä ard) is difficult to decide, but the former is pro-
bably the case. The ard-head of, for example, the Hendrik-
smose ard has a groove cut in its upper surface to accommo-
date the wooden foreshare. The double-pointed and pro-
bably the tapering-based shares presumably lay on the
arrow shaped ard-head, possibly in a groove as on the Virdi-
field ard-heads, or between raised mortised tenons as on
the Donnerupland arrow shaped share; the two passed

through a mortise in the ard beam, and possibly were sub-
sequently wedged into the mortise, as was found necessary
during experiments with reconstructed ards (Hansen 1969).
The waists pecked on some shares possibly held Donnerup-
land type raised tenons on the ard-head. How the shorter
shares fitted into the ard is, however, more difficult to
judge. Possibly the stone tip fitted into a socket in a wooden
share and acted as the only share, or again in conjunction
with an arrow-shaped ard-head or main share.
The development during the Iron Age of iron tips to wooden
shares has been described by Manning (1964) and need not
be discussed in detail here. Under 30 Iron Age shares are
known to me, and these show a generally south-eastern
distribution. The earliest from sites such as Crayford
(Ward-Perkins 1938, fig. 1:3) and Hunsbury (Fell 1936)
are small sheaths with sockets, usually only 100–150 mm
long (Fig. 10b, c). Later examples often but by no
means always show an increase in size, so that the larger,
later Iron Age specimens such as the three from Bigbury
(Boyd Dawkins 1902; Jessup 1932) and probably the tool
from Glastonbury (Bulleid and Gray 1917, 11, fig. 143)
range from 300–500 mm long (Fig. 10a). In other words,
the iron part of the bar share is taking a greater prominence,
and is by the end of the Iron Age extending through the
mortise of the beam. This increase in length of the iron part of
the share presumably indicates increased expertise with
iron and an increased supply of the material.
Yoke type
It is impossible to know what type of yoke was used with the
prehistoric ard in Britain. Few of the peat bog finds of yokes
from northern Europe have been dated, but it would appear
that in areas of northern Europe both withers and head
yokes have a considerable antiquity, the head yoke, gener-
ally speaking, probably being the earlier (Fenton 197l–72).
The Lundgårdshede yoke, radiocarbon-dated to c. 330 bc
(Tools and Tillage I, 1 (1968), 59; Bro-Jørgensen 1966, 116
and pl. p. 117), parallels quite closely some of the undated
Irish specimens and illustrates a type which could have been
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used in the prehistoric period in Britain. It is made of maple
wood, 1.275 m in length with two gently curving neck
pieces. Two oxen would appear to have been the common-
est draught team to judge from the yokes available to us and
the probably prehistoric rock engravings from Scandinavia
(e.g. Gelling and Davidson 1969, figs. 37, 38), but both
sources of evidence are as yet only very imprecisely date-
able; more than two, however, were sometimes used (e.g.
Fenton 1971–72, fig. 1, 12; also Payne 1947, 84, pl. V).

Efficacy of the ards
Judging the efficacy of these ards is difficult, as the evidence
is somewhat unreliable. Firstly we have the ard parts them-
selves and we can experiment with their reconstructions.
Secondly, we have archaeological evidence of the effect of

Fig. 10 Iron shares: a. Bigbury b. Crayford, c. Hunsbury
(x ½)

ards in the actual tracks of the ards in the ground, in traces
of old field systems, and in the examinations of the buried
plough soil. Thirdly, we have the distribution of the ard
parts and the evidence that this can give us for the type of
terrain and soil on which an ard was practicable.

Plough marks
Some of the most informative ploughing experiments were
performed by Hansen in North Denmark in the years 1962
to 1968 with a reconstruction of a Hendriksmose ard
(Hansen 1969). Among other results the experiments
showed that the Hendriksmose ard was made for a team of
two animals with a low shoulder height — probably cows.
Walking speed during ploughing was found to be between
3.6 and 4.6km per hour. The position of the share was
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found to be most effective 100 mm in front of the ard head.
The ard was found to be incapable of ploughing parallel
furrows close together without slipping into the furrow
previously ploughed. This is presumably the reason that
cross-ploughing was practised in prehistoric time. Excava-
tions at two sites in the northern isles, Skaill in Orkney
(excavation by P S Gelling 1962–77, continuing) and
Sumburgh in Shetland (excavation by R G Lamb 1974)
have produced traces of ard marks in the sub-soil as well as
large numbers of stone ard shares. The traces are generally
250–350 mm apart in the sub-soil, although this does not
necessarily mean that there were untouched areas in the
soil, as the breaking action of the share, especially an arrow-
shaped share, widens upward in a funnel-shaped spread.
At Skaill the traces are older than the late Bronze Age
houses under which they run; at Sumburgh the earliest are
probably previous to the retarded late Neolithic and they
continue through the Bronze Age. Excavation of these
traces shows in their cross-sections an asymmetric V profile,
Measurement of the angle between the vertical and the bi-
sector of the V gives what Neilsen, while excavating the
ard traces at Store Vildmose in Denmark, called the angle
of tilt (Nielsen 1970, fig. 5), i.e. the angle to which the ard
was tilted to one side during ploughing. The traces at
Sumburgh, for example, showed angles of tilt of 6°–18°
It is worth noting here that both the Virdifield arrow-shaped
ard-heads, and one in particular, show severe asymmetric
wear.
By examining the junctions of cross-ploughings, it is poss-
ible to see which cuts the other, and thus which is later; as
the sand from the side of the furrow is dragged into the
(generally) darker earth of the earlier furrow, it is possible
to see in which direction the ard was travelling, and thus by
examining the cross-section to see to which side the ard
was being tilted. It is notoriously difficult to separate
traces representing one year’s ploughing, but as far as can
be judged, evidence at Gwithian at least (Megaw et al.
1961) suggested that furrows were ploughed twice, once
in each direction, so that the earth was thrown to each side
of the furrow. In many instances, however, so many traces
of isolated ploughings can be seen superimposed upon one
another that it is impossible either to work out the system
of ploughing or to tell how long the field has been in cul-
tivation. Neilsen makes the very pertinent point that the
ploughing process even in a single year could have been
complex enough to have left many plough marks; for in-
stance, in the process of breaking fallow ground, three or
four ploughings could have been necessary, and further
ploughing later in the year would break up the clods and
make a good tilth. Thus it is impossible to tell how many
years’ cultivation prehistoric agricultural techniques would
allow an individual field. It may be interesting to note in
this context the evidence for prehistoric manuring, for
example in a field at Gwithian (Megaw et al. 1961, 9–10).
It would appear from Celtic field remains that from the
Middle Bronze Age, at least, fixed field systems were being
laid down (Bowen 1961, 36) and some have lynchets of
such a height that many years’ ploughing must have been
necessary to produce them. Whether or not the lynchets
were formed as a result of one continuous ploughing pro-
cess or of several shorter processes, by the Middle Bronze
Age, agricultural practices must have been sufficiently
sophisticated in some areas at least to make a fixed field
system a practical proposition. Neilsen remarks upon the
erosion of the sub-soil in the iron Age fields at Store
Vildmose (Nielsen 1970, 152) as repeated ploughings
hollowed it out. In one instance there was a difference of
up to 80 mm between the height of the sub-soil under the
field boundary and in the field beyond, At the Sumburgh

excavation at least three levels of ard marks were seen in
the ploughsoil, whenever, because of sand blow for example,
the difference in colour allowed them to be seen. Ard
marks were criss-cross under the house and then, contem-
porary with the house, followed its wall around, in
one direction only. Both the experiments of Hansen with
a reconstruction of a bow ard and those of Megaw et al.
with a crook-ard reconstruction show that to break up a
fallow field with an ard was virtually impossible. This
suggests that the ard might have been used in conjunction
with other manual implements in the cultivation process.

Types of soil cultivated
The criss-cross traces so far excavated in Britain have
appeared on a variety of soil types from chalk (Fowler
and Evans 1967, table 1) to clay (Jobey 1964; Breeze
1974; Gillam et al. 1972), so the ard was presumably quite
capable of taking on the heavier soils. The iron shares have
a south-eastern distribution in the Iron Age, but the num-
ber found elsewhere in Britain and on heavier soils increas-
es dramatically in the Romano-British period; this wider
distribution is reflected in all iron implements and thus
does not necessarily have anything to do with any previous
inefficiency in the ard. The distribution of stone ard
shares, in Shetland particularly, is interesting. They show,
both in casual finds and in excavated sites, a marked pre-
ference for the lighter soils – the sandy soils of
Dunrossness, the limestone of Tingwall and the Weisdale
valleys – and the large majority are found on land below
200ft (see distribution maps, Figs. 11 and 12). The
earliest dated shares seem to be associated with the oval
or heel-shaped houses, often on higher ground which are
wide spread in these areas and dated to the retarded Late
Neolithic culture of Shetland (Calder 1955–56).
Associated fields are curvilinear, bounded by stone walls,
often display lynchets and often are littered with stone
clearance cairns. At a later period these higher areas would
appear to have been deserted. Later Bronze Age village
sites which produce ard shares, such as Jarlshof in Shetland
(Hamilton 1956) and Skaill in Orkney, are on low land by
the sea shore where soils are light and sandy, and diet may
be supplemented by fishing, fowling and the gathering of
shell fish. How late the stone shares were used in the
Northern Islands is difficult to say. A few used in broch
sites as pinning stones in walls can be no indication of
date; others are found in modern stone field walls. Their
gradually diminishing presence into Iron Age levels at
Skaill, and at the Calf of Eday site (Calder 1938–39),
probably means that they were still used towards the end of
the first millennium BC, but there is little to suggest that
they survived any later than this.

Other tools used in cultivation
Having described in some detail the prehistoric ard in
Britain, it might be worth mentioning briefly other tools of
cultivation for which we have evidence. It is probable that
manual tools such as hoes and mattocks were employed
alongside the ard for soil cultivation. Such tools were pro-
bably mainly of wood, now all lost to us, but doubtless also
included the non-specialized antler picks found on prehistoric
sites in varied contexts (e.g. agricultural, mining). Also there
is an increasing amount of evidence for spade cultivation
being employed in Britain. Shallow parallel furrows tenta-
tively interpreted as spade marks were found in square plots
at the Late Bronze Age house site at Weston Wood, Surrey
(Harding 1964) and similarly at a barrow site at Ascot
(Bradley and Keith-Lucas 1975). Ridge-and-furrow spade
tillage dating from the prehistoric period has been found in
County Mayo (Caulfield 1974), though reliably dated re-
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mains of the presumably wooden spades employed have not
yet been found in Britain in a prehistoric context (but see
Thomas 1970, 16). Steensberg’s invaluable experiments
with a reconstruction of a spade from Satrup Moor near
Schleswig (Steensberg 1973) show that the interpretation of
the tool as a drag spade pulled by humans for soil cultivation
is most suitable and its employment would result in the
shallow wide furrows found at the sites mentioned above.
The sub-triangular marks of spade cuts were found clearly
showing in the soil at Gwithian in a Bronze Age context
(Megaw et al. 1961, 208).
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‘Celtic’ fields and ‘ranch’ boundaries in Wessex

H C Bowen

patterns can only be demonstrated on large but small-scale
plans such as currently being prepared by RCHM (cf.
Bowen 1975a, 107). It includes, for example, hundreds of
settlements, only one or two of which have  been totally
excavated — and none at all if ‘total’ is rigorously applied.
It is the fields and land allotments, however, which provide
an overwhelming impression that within prehistory as well
as in the Roman period very large areas were subject to
orderly arrangement. The landscape was most certainly
not, as prehistoric Britain was recently called in a very
respectable article, a ‘wildscape’. Nor were its fields, on the
whole, ‘higgledy piggledy’, a description found in a popular
book on the subject. There was, however, much reshaping
both long before and during the Roman period, and the dis-
entangling and interpretation of the resultant palimpsests is
a task that generally lies in the future, as does the evaluation
of regional differences, one major aspect of which will be
further discussed below.
The importance of ‘Celtic’ fields to landscape studies in
the lowland zone scarcely needs arguing, since they con-
stitute by far the greatest area of archaeological remains
in England — and in Wessex they are more widespread than
anywhere else in the country. ‘Ranch boundaries’, as de-
fined shortly and not necessarily or solely for the con-
tainment of stock, have a more limited distribution. 1 Their
potential as the object of research lies to some extent in this
fact but, more generally, in that they provide a mesh of
ditches that tangles with many other features, including
‘Celtic’ fields, giving innumerable opportunities for the
examination of links and sequences. The visible patterns
mostly derive from ploughed ground. It is ironical that
such areas disclose much more of the total range of ditches
and other holes than do earthworks, but their extent also
emphasises the rarity and precious nature of the earthworks.
It is certain that there are severe limits to the discovery of
archaeological remains and it is obvious that enough will
never be recovered to permit examination of the full settle-
ment pattern such as is possible in historic times. Any
concept of zones of destruction and survival, useful as it
may be, must, however, be used with great care. Thus,
‘Celtic’ fields can be totally obliterated without any pos-
sibility of rediscovery in terms of plan and it is in the re-
moter, higher ground that most have certainly been de-
stroyed. A more familiar example would be the river
valleys where they are gone for ever. Ditches of any size
will survive, as the same river valleys often show — and not
only the river valleys. A thousand years or more of cul-
tivation, whatever the area, will still allow crop-marks to
disclose massive settlements under ‘open fields’, as in
Fordington Great Field, south of Dorchester, Dorset
(Bowen & Farrar, 1970).

Synopsis
Remnants of man’s use of the landscape in south central
England bear testimony to organization and control over
strikingly large areas in the two millennia before about
AD 400. ‘Celtic’ fields provide the most widespread remains
from prehistory and the Roman period. ‘Ranch’ boundaries
as specified by Crawford are less easy to discuss without
further consideration of adequate definition. This will be
attempted and be constantly in mind during this paper. It
is probably best to abandon the name as such and to adopt
a functionally neutral one, such as ‘linear ditches’. They
constitute a web of boundaries apparently much more
circumscribed than ‘Celtic’ fields both in time and extent
but still extending over much of three or four counties.
Within this area they provide a mesh of ditches that tangles
with many features, including ‘Celtic’ fields, demonstrably
(or potentially) earlier, contemporary, or later.
The study of these phenomena by fieldwork and a pro-
gramme of excavation focused particularly on relationships
and the extraction of ecological information offers an oppor-
tunity, to provide a considerably detailed picture of man’s
effect on the lanscape in times perhaps surprisingly
earlier than the Roman.
Tentative ideas on origins are discussed, beginning with the
problem of Neolithic ploughing not yet matched by fields.
The actual visual impact of both fields and boundaries is
considered briefly in a variety of ways, including the nature
of the boundaries involved. Some very brief consideration
is given to the related matters of settlements, enclosures,
and other features in so far as they bear on date and func-
tion. The implications of variety in the individual or overall
pattern and shape of linear ditches is considered. The
development of roads seems connected with both fields
and linear ditches. The existence of unexplained ‘parcels’
of long parallel lines is again noted.
The surviving features of these ancient landscapes are related
to the present, especially to parish boundaries with which
the connection may on occasion be challengingly significant.

Introduction: organization of the landscape.
The corresponding study for north Britain was intended to
reveal the ‘evidence for past landscapes in prehistoric and
early historic Britain’. ‘Celtic’ fields and the so-called ‘ranch
boundaries’ provide by far the most substantial material for
reconstructing the early evolution of the landscape in
Wessex. This short paper will be concerned chiefly with the
Chalk areas of Dorset, Hampshire, and Wiltshire, an area
known to the author from work with the Royal Commission
on Historical Monuments (England), though the opinions
expressed are entirely personal. These will be largely con-
cerned with the vast potential for future work, and will
nowhere be much more than tentative. The approach will
rarely go beyond the limits of field archaeology and will
endeavour not to repeat overmuch, but only refer to, what
the author has recently published elsewhere. The field
monuments of Wessex are well known, though scarcely
known well. The extent of visible remains within 5000 km 2,
though diminishing, is still astonishing. One air photograph
of 1 km2 only (Plate I) is shown as a sample. Its density and

‘Celtic’ fields
These general points lead to a consideration of the nature
of ‘Celtic’ fields, though in no great detail; the author’s
broad definition in Ancient Fields (1961), 2–3 still seems
to stand. They seem, on present evidence, to constitute
the first regular and widespread patterns (as opposed
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Plate I An example of air photographic evidence for man’s effect on the landscape over 1 km 2. The pear-shaped ditched
enclosure at the centre is at SU 406 478 in St Mary Bourne parish, Hampshire. East is to the top. The road bisecting the
enclosure is the ‘Harroway’. Linear system ditches are clear: north of the enclosure a narrow ditch, parallel with a thicker,
marks a road but a single line continues it to the south-east; another ditch, from the north-west, seems to end at the enclosure
itself; a third at the bottom (west) of the photograph intersects a ‘Devil’s Ditch’ (on maps) to the north-west, outside the
frame. South-east of the enclosure, blocks of close-set parallel lines lie over ‘Celtic’ fields. The linear ditch system is closely
linked with parish boundaries in this area.

(National Monuments Record, SU 4047/4. Crown Copyright)
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to less precise evidence for clearance of wood and scrub)
reflecting man’s effect on the landscape. They are most
generally marked by lynchets. They surely began at least
in the Middle Bronze Age, and there are pointers to a
possibly earlier date, such as the apparent superimposition
of one or two barrows of possible Early Bronze Age date
(though none excavated) actually on fields, (e.g. Winter-
borne Abbas (24) — RCHM, 1970a). There are no Neolithic
‘Celtic’ fields that can be identified, though there is clear
evidence of cross-ploughing in some Neolithic contexts, as,
for instance, buried beneath the great bank of the Avebury
henge (J G Evans, pers. comm.). How may this apparent
paradox be resolved? It is possible, of course, that
Neolithic origins may be obscured by subsequently deve-
loped ‘Celtic’ fields — and one of the best possibilities,
never attempted, for investigating this would be to examine
a long barrow physically integrated with ‘Celtic’ fields
(cf. Bowen, 1972, 46, 48). There is another and important
possibility. Ploughing can be practised extensively but,
unless it is confined within exact limits, it will tend to
leave no discernible lyncheting. This can be demonstrated
by examining certain ‘Celtic’ field blocks which have been
subject to sporadic but extensive ploughing over many
years. The evidence for the ploughing lies in the observable
product of levelling, but there may be no other evidence
(for example, lynchetted edges or ridge-and-furrow —
virtually impossible, anyway, in an early prehistoric con-
text) to show that it had ever taken place. This leaves
the possibility that the disciplined and settled frame of
cultivation is a post-Neolithic phenomenon. There is one
other aspect. The erosion that goes with any breaking of
the grass cover is a notable by-product of ploughing. It is
often claimed that, even without ploughing, inexorable
sub-aerial denudation of the Chalk has been reducing the
level of the bedrock at a fairly constant rate since the
Neolithic period. It may be that much of the evidence
adduced for this is based on an inability (no criticism in
this!) to recognize the ploughing o f any date, including
possibly Neolithic, that may be responsible for the lowering
of levels around a monument and the protected Chalk
beneath it.

field group 45 and Bowen 1972, 45). The axes are indepen-
dent of contours and aspect. They vary in direction, posing
questions, but in so doing surely define clearly recognizable
blocks of land, presumably management blocks of particu-
lar importance in relation to ‘ranch boundaries’. The original
sizes, origins, use, and development of these blocks seem
a subject of the highest interest for concentrated investi-
gation. If individual fields were unfenced, for example
(and, perhaps under one crop, together looking like one
great open field as in historic times), it would be of particu-
lar value to determine how the edges of the blocks may
have been marked and made effective. Feeding of the
ground by manure was certainly practised, and it must be
assumed therefore that the value of folding animals on
fields would also have been understood. The lynchet faces
of unfenced fields would provide a significant source of
‘permanent’ pasture. How long fields were rested for and
whether any rotation was deliberately followed can never
be known.
It has to be admitted that the high organization implicit in
such early surveying and partitioning as inferred from the
laying out of axial blocks considered above is scarcely
matched yet by Bronze Age settlements of demonstrable
size and number. There can be little doubt that they exist
on this heavily exploited downland, however, and need not
be postulated to lie only in the very limited strips of ground
in the river and stream valleys of the area. In places ‘field
system’ can embrace an intricate pattern of development
(e.g. on Brockley Warren, Hampshire: Bowen and
Cunliffe 1973, 10–11) including settlements clear and
settlements abandoned and just traceable under a blanket
of fields whose pattern acknowledges what they lie over.
Much of this suggests considerable later prehistoric and
Romano-British development, for it must be remembered
that ‘Celtic’ fields were being laid or relaid well into the 
Romano period. In these later periods there are indications
of fields being enlarged, of new long types, called by the
author ‘Celtic’ long fields to distinguish them from ‘strip
fields’, best reserved as a piece of jargon for medieval
arrangements. There are also ‘parcels’ of close-set parallel
lines, certainly not ‘Celtic’ fields, which, though not 
homogeneous as a group, suggest the introduction of new
techniques and, very likely, new crops (Bowen 1975a, 112).
In the Roman period the existence of asymmetric winged
shares, and thus by certain inference fixed mould-board

The use and look of the landscape form one big problem.
‘Celtic’ fields have in places quite altered the shape of the
land, lynchet formation actually increasing its surface area
and manifesting planed surfaces and facets where formerly
there were smooth flats or curves. The evidence to date
just suggests that in the Chalk country such fields were not
bounded by substantial walls or fences. On Fyfield Down
(north Wiltshire), for instance, it is clear that sarsen stones
(which had to be got rid of to allow cultivation) were
broken up and arranged in low walls, giving precise field
edges but no permanent ability to contain stock. Bowen
and Fowler (1962, 104–5) describe such a wal l in a lynchet.
On neighbouring Overton Down there are similar walls
marking ‘Celtic’ field plots never apparently used for
cultivation in the Roman period P J Fowler has also
shown that there were only low banks or ‘baulks’ defining
‘Celtic’ fields belonging to the Roman villa at Barnsley
Park, near Cirencester, even in an area where limestone
walls are today the best known characteristic of the
countryside. 2 In south Wiltshire the author has interpreted
evidence of abundant ‘manure’ pottery on a negative
lynchet as evidence that there was, usually, no fence to
prevent the slipping of ploughsoil from one field to the
next below (Bowen 1961, 18). Clearly there is ample scope
for further investigation of this fundamental point.

Dorset. RCHM 1976, Group 85; cf. RCHM 1970b, Celtic

‘Celtic’ fields in their general arrangement frequently form
large blocks, arranged axially (Fig. 4, Bottlebush Down,

ploughs, allows the possibility of ridge-and-furrow (already
claimed, outside the area, at Rudchester: Gillam, Harrison,
and Newman 1973. I am obliged to David Sturdy for
first drawing my attention to this). Whether in the low-
lying ground there was a greater development of new tech-
niques is unknowable unless manifest in ditches. It seems a
little unlikely in an area where reflections of medieval
‘valley’ practice is abundantly spread on to the high down-
land in the form of bot h strip lynchets and broad-rig but
where of possible ‘reflections’ of changes in the earlier
period, other than those just mentioned, there is little sign.

Pasture areas, water and barrows
Pasture has been touched upon. It now becomes central
to the discussion of ‘ranch boundaries’. Presumably the
river valleys, with abundant water, would have become
prime areas for grazing, and it seems likely that the opening
up of former woodland may have been accelerated, if not
entirely brought about, by this fact. On the high downland
the question of pasture is inevitably linked with that of
water supply. The sources of water, other than from
natural springs, lie in the existence of structures whose roofs
may allow the collection of water in butts, above surface
or buried in pits, or of ponds or of wells. The Wilsford
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Fig.2 Plot (incomplete) of the linear ditch system in Hampshire (based on work for the Royal Commission on Historical
Monuments (England))

shaft, in a coombe near Stonehenge, may have been one
such. Its existence was virtually disguised by a Bronze Age
cemetery and, almost l00ft deep, below the water-table, it
is credibly dated to the 14th century BC (Ashbee 1963). It
is burial areas which are plausibly suitable for pasture and
were certainly segregated and respected in these areas from
the earliest times. Even individual barrows are most care-
fully preserved among downland ‘Celtic’ fields, usually left
at the corners or on the edges of the fields. Barrow ‘fields’,
the prehistoric necropolises, are sometimes protected in an
even more obvious way. This is illustrated by a RCHM
plan (Fig. 1) of Snail Down in north-east Wiltshire,³ which
shows a striking arrangement of Bronze Age barrows centring
on ‘Wessex culture’ types in an arc embracing a lone ‘pond
barrow’. On the line of the parish boundary crossing the
area is a round pond (undated), and another, square, one of
recent type emphasizes the reality of such sources for down-
land water. The whole cemetery is bounded by an arrange-
ment of linear ditches which join to form an incomplete
enclosure of at least 100 acres (40 ha). ‘Celtic’ fields lie at
an oblique angle to the north bank on its far side, but scarps

without sub-division continue their axes into the enclosed
area. There is no doubt that the defining bank and ditch
cross these scarps and it is suggested that these represent the
early elements of the laying-out of a ‘Celtic’ field system,
before the transverse boundaries had been created to form
squarish fields, quickly followed by a deliberate change-over
to pastoral use. The bounding banks and ditches can thus
be justly called ‘ranch boundaries’ and they certainly fit into
the system which extends over much, though not all, of the
Chalk areas of Wiltshire and Hampshire (still to be complete-
ly plotted: see Fig. 2 for Hampshire), frequently joining to
form enclosures of different sizes. Their total former length
for Hampshire alone might be reasonably put at 500 miles
(800 km).

‘Ranch boundaries’ or linear ditches
The existence of a prehistoric linear ditch system, the so-
called ‘ranch boundaries’, is therefore easy to demonstrate
but more difficult to define and name. The individual banks
and ditches may be of very varying form (and were certainly
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Fig.3 Comparative ditch sections

added to, by enlarging, tacking on, and the creation of new
stretches, over a long period, still to be determined), and it
is only demonstrable relationship to a whole web that en-
ables any part to be defined. Thus, the so-called ‘banjo’
enclosures of the later pre-Roman Iron Age almost always
have long ditches extending away from their entrances. It is
now known that these generally return in some form to make
large enclosures directly related to the ‘banjos’ and not to any
wider continuous run of ditches. In form the ditches are in-
distinguishable from those of the ‘linear ditch system’. It
is their isolation which marks them apart.
So if, as on Snail Down, part of this linear ditch system is
almost certainly concerned with large-scale pastoral manage-
ment or ‘ranching’, why not continue to use the term for
the system as a whole? It can be further emphasized, indeed,
that in most instances of intersection with ‘Celtic’ fields the
‘linear ditches’ of the ‘system’ cross the fields in a way that
certainly ignored and, for a time at least, put an end to arable
cultivation of these fields. This is exemplified in the RCHM
plan of the territory around Sidbury, south of Snail Down,
already referred to, where axially arranged blocks of fields
are crossed by linear ditches in seven areas and are bounded
by them in three. A similar crossing of ‘Celtic’ fields occurs
in the south-western Chalk parishes of Hampshire, of which
a diagrammatic plan has recently been published (Bowen,
1975b). This also seems to show that the linear ditches
could be of two sorts, though all part of an interlocking
complex. Apart from ditches making lesser enclosures there
were continuous runs of up to 5 miles (8 km) or so, one
crossing two small river valleys, which together outlined a
‘territory’ of some 15 square miles (40 km 2) ending decisive-

ly on Bokerley Dyke, a fact that will be referred to again.
These long runs of ditches are regarded as ‘spinal’, whether
it be a useful term or not, and they recur over large parts of
Salisbury Plain, as well as in central and northern
Hampshire. (In parts, especially on areas of Salisbury Plain
and Porton Down in Wiltshire, there are relatively few
‘Celtic’ fields to provide the contrast). It is this fact of
apparent major land re-allotment which makes one think that
the term ‘ranch-boundary’ reduces the significance of the
system. A lesser argument is based on functional appropria-
teness. Linear ditches of the ‘system’ may be of very varied
form and were certainly adapted and built up in particular
places. In coarse terms, the ditches range from some 5 ft to
20 ft (2–6m) across at the surface. Banks ‘change sides’, and
so on. Function and the look of the countryside are once
more a single consideration. Were the ditches by them-
selves an adequate barrier?
One approach to the problem is to make comparison with
ditches which in the Iron Age were almost certainly regarded
as barriers to stock, the flank-ditches leading in to ‘banjo’
enclosures. (In such short runs the problems of keeping
ditches effectively open would have been relatively minor.)
The few examples matched in Fig. 3 suggest that there is no
consistent similarity. The assumption is therefore that in
many instances some fence or hedge was set on the banks if
they were to be effective (but what common purpose is met
by both small and large ditches?). An attempt has been made
by Dr J G Evans, with the author, to see whether hedge-snails
could be found in part of Grims Ditch in south-west Hampshire.
The matter is still unresolved but is of major consequence to
interpretation of function and to the effect, in this matter,
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Fig.4 Plan of ‘Celtic’ fields and other monuments on Bottlebush Down, north-east Dorset (after RCHM, by permission)
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of man on the landscape; it is assumed, for instance, that
widespread hedges would have encouraged and made possible
a whole range of wildlife. It is scarcely conceivable that
wooden fences of any sort would have been used overall
though there are indications that palisades were used in
places. The extent of the field systems suggests that wood-
land was already limited and probably precious, particularly
when the Iron Age added to other demands the need for
charcoal. There are suggestions, not infrequent, that the
linear system ditches were cut around obstacles, perhaps
trees, producing in plan sudden ‘waves’ of varying frequency
for short distances in otherwise straight lines. A good
example occurs at ST 928469, towards the south-west of
Salisbury Plain, and is shown on 6" map ST 94NW. If not
‘ranch-boundaries’, what term should be used? ‘Linear
ditch’ is admittedly weak, since all ditches in a line can be
so described, and those in question, like parish boundaries,
though of varied nature, frequently form enclosures. It is
the integration with a prehistoric system that matters. This
system has its origins in the Middle Bronze Age, as seen by
direct relationship, for instance, with certain enclosures (cf
Stone 1936): it is still apparently being used or exploited in
the earlier Iron Age, e.g. at Quarley (Hawkes, 1940), Woolbury
(Crawford and Keiller, 1928, plate XXV), Ladle Hill (Piggott,
1931, 476–7, Whitsbury (Bowen, 1975b, 54), as well as
Sidbury (Bowen 1975a, 107). In the later Iron Age, banjo
enclosures, surely specialist pounds for stock management,
are physically separate from the system. In the Roman
period there are clear examples of the system being so alter-
ed as to be regarded as put out of use (c.f. ‘Old Ditch’, on
plate X, Bowen 1966). Would it be too clumsy to talk of
the ‘Wessex linear ditch system’ and a component part as a
‘linear system ditch’? There are still difficulties and they
are important in other ways.
The intensive. linear ditch system comes to a dramatic end
in the south-west at Bokerley Dyke, which has been a terri-
torial boundary ever since and is the Dorset county boundary.
Immediately west of it there is a great spread of ‘Celtic’
fields in axial blocks, not one of which is related to a linear
ditch (Fig. 4: Bottlebush Down). Parts of the Dorset cursus
itself were linked, in the Iron Age, to a local pattern of
multiple-ditched boundaries (RCHM, 1976, Gussage St
Michael, 7) and there are other boundaries reminiscent of
the full system in central Dorset but none, convincingly yet
seen, west of Coomb’s Ditch, 5 miles (8 km) west of
Blandford (RCHM 1970b, Winterborne Whitchurch, 19).
The only concentration of ditches to match the full system
is seen north of Wimborne around the hillfort of Badbury. 4

Perhaps in this particular instance ‘local linear system
ditches’ would suffice. The important thing is major
regional difference. Whether ‘ranch boundary’ is adequate
as a term or not, it will be seen that the ditches concerned
were mostly built over, and not around, ‘Celtic’ fields.
Old land blocks, as well as just arable fields, were thereby
slighted as if a new and careless power were being imposed.
It is in marked contrast to the effect of the historic enclosure
in this country when, in general, old bounds were respected.
It is inevitable that consideration be given to the possibility
of climatic change having a bearing on the matter, but, if so,
why not in Dorset as well as in Hampshire and Wiltshire
(and Berkshire)?

Relation to roads
Both ‘Celtic’ fields and linear system ditches, as they will
now be called, may be related to roads, the latter especially
so. Passage through arable fields clearly had to be channelled.
‘Double-lynchet tracks’, looking like trackways but caused
by ploughing, are characteristic and certainly linked with
fields, but there are also extensive undated (Roman or

earlier) roads running between parallel ditches. They are
rarely found extending for more than half a mile but perhaps
in places they linked up to form a visible network of roads,
for ‘through-roads’ of the ‘Celtic’ field (or linear ditch
system) period are not necessarily the traditional routes
labelled ‘Ox-drove’, ‘Harroway’, the ‘Ridgeway’ and so on,
since these are frequently seen to be crossed by ‘Celtic’ field
lynchets (cf. Plate I). The linear ditches tend to creat roads
in two ways. As long as they form effective barriers to
movement this must be channelled through gaps. A recent
small investigation by B N Eagles and the Salisbury Plain
Archaeological Research Group showed, for instance, that
the line of the present A303 passes through an original
gap in the second phase of the ‘spinal’ linear system ditch,
north of Quarley, on Thruxton Hill (SU 247439): the
ditch is shown on OS 6" map SU 24SW. In numbers of
instances air photographs show that the ‘linears’ were, or
had become, double-ditched ways.

Future work
‘Celtic’ fields and the linear ditch system are still notable
elements in the landscape, the former’s lynchets a reminder
of massive reshaping, not infrequently attracting lines of
scrub (cf. Bowen 1961, frontispiece a), and the latter
still embodied in significant numbers in county and parish
boundaries, as reference to 6" maps will so often show.
The area west of Tilshead, on Salisbury Plain, is a particu-
larly telling example of the latter (SU 0246). ‘Celtic’ fields
in late historic times, though still widespread and prominent,
were rarely taken into account on parish boundaries. Much
research is still needed on both. Planning is proceeding but
excavation is desirable (and because of the extent of the
remains need not generally be curtailed) to determine, for
instance, the original marking-out features of fields and any
evidence for hedging or fencing, the nature of the lynchet
fills (with its ecological and archaeological possibilities) the
precise relationships with barrows, especially long barrows, the
possible survival of plough-furrows, and so on. Linear
system ditches need to be similarly examined to obtain as
wide a range as possible of information on phases, ditch
profiles, hedges and fences, entrances, intersections, and,
above all, relationship with lateral and terminal enclosures
and settlements (though this touches on a different, almost
overwhelming, problem). A matter of particular interest
would be to determine the present position and nature of
such ditches where they cross, as some do, valleys still
with streams.
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Notes

1. The distribution and nature of pre-Saxon fields and land allot-
ments in the British Isles is the subject of a study conference
organized by the Research Committee for Ancient Agriculture and
Bristol University (May 1976). Results to be published (in press).
2. By courtesy of P J Fowler — a plan is published in RCHM:
Iron Age and Roman Monuments of the Gloucestershire Cotswolds
1976.
3. Snail Down plan: made long ago by my colleagues John Davies
and Robert Sherlock and myself. For the setting of this on the
RCHM l/50,000 plan of the Sidbury area see again Bowen (1975a.
107 in and about km square 2152. For an account of the
excavations, see Thomas and Thomas 1955.
4. Plan to be published by RCHM in a Dorset addendum with the
inventory of Hampshire Vol. 1, part 1, which will also have a
l/50,000 plan of all recognizable prehistoric and Roman remains
in the chalkland between Coomb’s Ditch, central Dorset and the
river Avon in Hampshire.

The effect of man on the landscape: the place-name evidence in Berkshire

Margaret Gelling

Synopsis
Two main types of place-name may be recognised — the
habitative and the topographical. The latter are likely to
be most informative about the effects of man on the land-
scape, and it is the main aim of this paper to formulate
some questions concerning the state of the landscape when
such place-names were coined. Recent studies suggest that
topographical names may be specially characteristic of
areas where the English are known to have established
themselves at a particularly early date. Some names were
probably applied by the English to land-units which were
already functioning when they arrived. Others seem more
likely to have arisen as a result of the reclamation of waste
and the assarting of forest. From the latter point of view,
the district west and south-west of Reading is discussed.

It would be useful to have environmentalists look at specific
areas of land where groups of place-names suggest particular
patterns of settlement, to see if they have any special
physiographical characteristics, or to assess how quickly
they could be made to yield under varying land-use systems.

It has become customary among English place-name
students to recognize two main types of name which may
be given to a farm or village: the habitative and the
topographical. The habitative names are those like Upton,
Southcot and Longworth which contain a word for a settle-
ment; the topographical are those like Faringdon, Farn-
borough and Windsor which make a statement about the
setting of the village but do not mention buildings. There
are types of settlement-name which stand outside this
classification (like Reading, Sonning and Clewer, which
refer to a group of people, or Buckland, which refers to
legal status), but the habitative and the topographical
types are the major categories.

It is the topographical settlement-names which are likely
to be most informative about the effect of man on the
landscape, and the main aim of this paper is to formulate
some questions concerning the state of the landscape when
such place-names were coined.
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Bristol University (May 1976). Results to be published (in press).
2. By courtesy of P J Fowler — a plan is published in RCHM:
Iron Age and Roman Monuments of the Gloucestershire Cotswolds
1976.
3. Snail Down plan: made long ago by my colleagues John Davies
and Robert Sherlock and myself. For the setting of this on the
RCHM l/50,000 plan of the Sidbury area see again Bowen (1975a.
107 in and about km square 2152. For an account of the
excavations, see Thomas and Thomas 1955.
4. Plan to be published by RCHM in a Dorset addendum with the
inventory of Hampshire Vol. 1, part 1, which will also have a
l/50,000 plan of all recognizable prehistoric and Roman remains
in the chalkland between Coomb’s Ditch, central Dorset and the
river Avon in Hampshire.

The effect of man on the landscape: the place-name evidence in Berkshire

Margaret Gelling

Synopsis
Two main types of place-name may be recognised — the
habitative and the topographical. The latter are likely to
be most informative about the effects of man on the land-
scape, and it is the main aim of this paper to formulate
some questions concerning the state of the landscape when
such place-names were coined. Recent studies suggest that
topographical names may be specially characteristic of
areas where the English are known to have established
themselves at a particularly early date. Some names were
probably applied by the English to land-units which were
already functioning when they arrived. Others seem more
likely to have arisen as a result of the reclamation of waste
and the assarting of forest. From the latter point of view,
the district west and south-west of Reading is discussed.

It would be useful to have environmentalists look at specific
areas of land where groups of place-names suggest particular
patterns of settlement, to see if they have any special
physiographical characteristics, or to assess how quickly
they could be made to yield under varying land-use systems.

It has become customary among English place-name
students to recognize two main types of name which may
be given to a farm or village: the habitative and the
topographical. The habitative names are those like Upton,
Southcot and Longworth which contain a word for a settle-
ment; the topographical are those like Faringdon, Farn-
borough and Windsor which make a statement about the
setting of the village but do not mention buildings. There
are types of settlement-name which stand outside this
classification (like Reading, Sonning and Clewer, which
refer to a group of people, or Buckland, which refers to
legal status), but the habitative and the topographical
types are the major categories.

It is the topographical settlement-names which are likely
to be most informative about the effect of man on the
landscape, and the main aim of this paper is to formulate
some questions concerning the state of the landscape when
such place-names were coined.
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Relative age of topographical and habitative names
Recent studies suggest that the topographical names may
be specially characteristic of areas where the English are
known to have established themselves at a particularly early
date, and that in such areas the more important settlements,
the ones which became the centres of large estates, are
more likely to have topographical names than habitative
ones. Lambourn (‘lamb river’), Blewbury (‘variegated
hill-fort’), and Faringdon (‘fern down’) are examples of
such estate-centres in Berkshire. This is a county where
documentary records from before the Norman Conquest
are particularly rich, and with the help of these it can be
shown that habitative names some times replace topograp-
hical ones in the 10th century or later — for instance, a
large estate called Æscesbyrig (from Uffington Castle) is
split into two estates called Uffington and Woolstone, one
of the Sparsholt settlements becomes Kingston, and one
of the Lambourn settlements becomes East Garston.

Habitative names
Some habitative names refer to the position of the place
in relation to one with a topographical name, Sutton (‘south
farm’) being south of Abingdon and Aston (‘east farm’)
being east of Blewbury, for instance. At the moment it
seems possible that there was a very early stage in the coin-
ing of English settlement-names when the topographical
type predominated and was felt to be specially suitable for
the central settlement of a large estate. Some of these
were replaced by habitative names, and we cannot expect to
have documentary evidence for the replacement in more
than a few instances. There is no evidence bearing on
Sutton Courtenay, Milton, and Steventon, three adjacent
parishes south of Abingdon, but it is noteworthy that
Sutton (‘south farm’) is actually the most northerly of the
three. It cannot be named from either of the others, and is
almost certainly named from Abingdon. Milton means
‘middle farm’, and this obviously refers to its position
between Sutton and Steventon. It does not seem likely
that these are the first English place-names in the district,
though all three settlements are likely to be prehistoric.

Early English place-names
There is dramatic archaeological evidence for very early
Saxon settlement in an area of Berkshire and Oxfordshire
which has Oxford, Abingdon, and Dorchester as its centre,
and which spreads as far west as Frilford. English communi-
ties were established here before the end of Roman Britain,
and the archaeological evidence for their presence is con-
tinuous from c.400 to c.500. If it be accepted that topo-
graphical settlement-names, which are particularly charac-
teristic of this region, are likely to date from the earliest use
of English speech, then some interest may attach to the
features of the topography which are referred to in the
names. In north-west Berkshire the emphasis of the major
place-names is on drainage — water-supply, water-control,
crossing-places, and dry sites for villages. The names of
very small streams are used as village-names, as in Bawlking,
Ginge, Lockinge, Wantage, Hendred, and Hagbourne.
Crossing-places are referred to in the ford names — Garford,
Lyford, Shellingford, Wallingford, Stanford, Hatford,
Frilford, Appleford. Dry sites for villages give rise to the
names in -ey (from Old English ïeg, ‘island, dry ground in
a marsh’), such as Charney, Goosey, Mackney, Tubney,
Pusey, Hanney, and Cholsey. Water-supply is mentioned in
Brightwell, Coxwell, Sotwell, and Harwell. There are four
names ending in hamm (‘river-meadow’) — Shrivenham, Mar-
cham, Wittenham, and Fernham — and on the western edge
of the region two names which refer to higher ground,

Coleshill and Faringdon. Abingdon also refers to higher
ground, in spite of the low-lying situation of the town. It
was originally a district-name belonging to the massif which
lies to the north.
We cannot prove that any of these names arose when
Germanic federate settlers were brought into these regions,
either by the late Roman administration or by ‘sub-Roman’
rulers, in the late 4th and early 5th centuries. We can,
however, show that some Berkshire place-names which
break the general pattern must have arisen much later: these
include Buckland ‘land granted by charter’, Fyfield ‘estate
assessed for taxation at five hides’, and Kingston ‘royal
manor’. And it can be claimed that the Berkshire topograph-
ical names are not likely to have replaced earlier English
names. If the village is not called Wantage, Ginge, or
Lockinge immediately, there is no reason why it should be
later. (There is also a grammatical reason why those three
stream-names may belong to a very early stage of the English
language.) There is every reason to suppose that the place-
names detailed in the preceding paragraph date from the
first half of the 5th century.

Relationship of English settlers to existing land-users
The great debating point of this period of English history is
the relationship of the English settlement to what preceded
it. Did the English-speaking newcomers move in beside
Welsh-speaking farmers, infiltrating or taking over ancient
land-units and retaining the old pattern of land-use? Did
Roman or sub-Roman rulers allocate to English settlers land
not previously broken in, so that they created the land-unit
pattern in such an area as north-west Berkshire? Did the
main English settlement happen during or after a period of
chaos when much previously cultivated land went out of
use, so that it was almost like starting from scratch?

Environmental research into settlement
It may be useful to ask environmentalists to look at an area
and to give their opinion as to how quickly it could be made
to yield the necessities of life. The Ock valley would be a
good region for such a study. Some of the small streams
(which play such a marked part in the naming of villages)
have been canalized, and this was so in the 10th century.
Charter-boundaries use the names ‘Wantage’ and ‘Old
Wantage’ for the earlier and later courses of one of these
streams. Mere Dike between Drayton and Steventon is a
drainage ditch which was functioning in the 10th century.
The fords, which were obviously of great importance, would
presumably take some time to establish. Suppose all this
was done, and that each ïeg had its village, and all the hamms
were producing the vital hay-crops back in prehistoric times
and throughout the Roman period. If there was then the
period of chaos which some of our leading historians be-
lieve in, when the Welsh-speaking population drifted off to
the West, or were decimated by disease, or were slaughtered
or enslaved by Saxon raiders, and became generally unable
to keep up their institutions or maintain their plough-oxen,
how long would it take the incoming English to get the land
back into production? How overgrown and marshy would
the Ock valley become in such circumstances’? Suppose, on
the other hand, the Ock valley had not yet been broken in
for cultivation in the late Roman period (known Roman
settlement is actually sparse, though the great fort of
Cherbury proves something for pre-Roman times), and that
the late 4th century government settled federate Saxons
there. Could the land very quickly be made to support the
people buried in the early Saxon cemeteries? Or is it most
probable that there was no break in the pattern of land-use
from at least Iron Age times to the mid-10th century, when
we have abundant documentary evidence to prove that the
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landscape was very much as it is at the present day? An
eminent historian comments that the place-names in -ford,
-leg, and -hamm are referring to natural features, so can tell
us nothing about the possibility of continuity of land-use.
But are these ‘natural’ features? Or are they features which
are only apparent in a landscape which has been farmed
continuously for many centuries?
Continuity and expansion
The names discussed so far seem likely to have been applied
by the English to land-units which were already functioning
when they arrived, but there are in Berkshire some areas
where the settlement-names seem more likely to have arisen
as a result of the reclamation of waste and the assarting of
forest. There has been, rightly, a reaction against the
attitude which saw the Anglo-Saxon period as one of con-
tinuous assarting, with the great majority of our villages
being new foundations of that age. Some of the most
exciting work of the last decade has been on parish
boundaries and the ways in which some of these can be
shown to go back probably well before the Anglo-Saxon
period, but there is perhaps a danger of over-reacting
against the assumption that our pattern of settle-
ment was newly created in the Anglo-Saxon age. There is
a growing tendency to assert that every hamlet and every
township boundary goes back to the prehistoric period.
Although the assumption of a clean sweep at the end of the
Roman period must be rejected, evidence should still
nevertheless be sought for some expansion of the cultivated
areas between AD 500 and the Domesday Survey, and the
place-names may give some guidance in this. The district
west and south-west of Reading is of especial interest from
this point of view.
The Reading area
There is reason to believe that this belt of territory was the
boundary between the kingdoms of the West Saxons and
the Middle Saxons. The only trace left of the Middle
Saxon kingdom is the tiny shire of Middlesex, but it was
suggested a long time ago that Surrey (‘south region’) was
part of their ancient territory, and that Buckinghamshire
up to the Chilterns was included in it. East Berkshire might
be added as well. The place-names of East Berkshire
have striking features in common with those of Surrey, and
it seems probable that the three groups of people called
Readingas, Sunningas, and Clifware (referred to in the
place-names Reading, Sonning, and Clewer) were Middle
Saxons, not West Saxons. This would suppose an ancient
boundary west and south of Reading. The place-names
in a belt of territory here are distinguished by the use of
the word feld as a final element in major names. Eight
contiguous parishes — Bradfield, Englefield, Burghfield,
Wokefield, Stratfield, Swallowfield, Shinfield, and
Arborfield — are of this type, and there are a few more
-feld names in the adjacent part of Hampshire, and one
Berkshire name, Sheffield, which is a Domesday Manor
but not a parish.
Names in ‘-feld’
Old English feld has become Modern English field. but the
meaning of the Old English term was not that of the
modern one. It had nothing to do with enclosure. Essen-
tially it denoted land which was ‘open’, as opposed to land
which was wooded, Although feld means the opposite of
woodland, it is associated in place-names with wooded
areas because it is used in places where the contrast between
open land and forest is apparent. The two characteristic
settings for place-names in -feld are within the actual
forest (e.g. Binfield and Warfield in Windsor Forest, and
the -field names up on the Chilterns) where they refer to

open spaces, or on the edge of the forest, like the parish-
names listed above. This use of feld for land on the edge
of forest is found in the charter-boundaries: the phrase
ut on thone feld occurs on the edge of the Chiltern forest
in Oxfordshire and near Chieveley in Berkshire. Also to
be considered is the use of the term hæthfeld (‘heath
field’) in the charter-boundaries; there are four instances in
Berkshire charters, and three of them correspond to
modern Commons.
It is possible that feld denoted an area of heath-land,
sometimes on the edge of forest, which was used for
common pasture before being appropriated for agricul-
ture. There is some reason to think that ancient kingdoms,
like that of the Hwicce in the West Midlands, and some
smaller administrative units within the kingdoms had
such belts of land between them and their neighbours.
If there were such belts, the use of the land in them for
arable was perhaps a relatively late development. Here
perhaps are some of the new villages and new land-units
of the Anglo-Saxon period.

Use of Roman roads as boundaries
Other names in this ancient border territory south and
west of Reading which seem likely to denote new farming
units of the Anglo-Saxon period are Newland, Sandhurst,
Woodley, Whistley, and Tidmarsh. Woodley and
Whistley use the word leah in its late Old English sense
‘meadow’, and Tidmarsh means ‘common marsh’. The
main reason for including Sandhurst in this category is
that the Roman road called Devil’s Highway separates
the ancient parish from Wokingham (Crowthorne was
carved out of Sandhurst in 1874). This use of Roman
roads for parish boundaries is important. Desmond
Bonney’s stimulating and original paper ‘Early boundaries
in Wessex’ showed that in the adjacent county of Wiltshire
one characteristic of areas likely to have been brought
under cultivation during or after the Roman period was
that the Roman roads were used for boundaries of land-
units. In other areas, where there is good pre-Roman
archaeology, the boundaries ignore both Roman roads and
late earthworks such as Wansdyke. In Berkshire the only
area where a Roman road is used to a significant extent
is that along the Devil’s Highway east of Silchester. Here
there is a consistent contrast between the names of parishes
which are bounded by the road, and those which ignore
it. Stratfield, Swallowfield, Winkfield and Sandhurst
use it, Finchampstead and Easthampstead ignore it.
This gives significant support to my suggestion that names
in -field, at any rate when they occur in a cluster or a belt,
may denote land-units brought into cultivation during the
Anglo-Saxon period. It would be of great interest to have
an opinion as to whether there is anything in the physical
characteristics of the landscape which stretches from
Tidmarsh and Bradfield, through Heckfield in Hampshire
to Sandhurst and Winkfield, which is consistent with its
having had perhaps a thousand years less of continuous
cultivation than the land immediately to the west. A good
deal of it is still heath and common.* I am not suggesting
that colonization was very late. There are villages here
which were going concerns in 1066 or earlier, and
Winkfield and Wokefield were estates granted by charter
in AD 942 and 950 respectively, which means that at those
dates they were manors adequate for the support of a
thegn and his family.
The material on which this discussion is based is set out
in The Place-Names of Berkshire, English Place-Name
Society XLIX–LI, 1973–6.
*The discussion of heathland nuclei and the areas surrounding
them, on p 25, is relevant to this question — Ed.



Aspects of village mobility in medieval and later times

C C Taylor

Synopsis
Recent studies on English lowland villages, by workers in
a number of different disciplines, have shown that many of
these places changed their location and morphology in
Saxon, medieval, and later times. An examination of a
number of Northamptonshire villages and their associated
earthworks indicates that field archaeological techniques
can supply important additional evidence supporting the
thesis of settlement mobility.

This volume is concerned mainly with the scientific
examination of Man’s impact on the landscape of the Low-
land Zone. There has therefore inevitably been a marked
concentration on the evidence for and the results of Man’s
utilization of land for non-habitative purposes. Yet it is
the dwelling places of men, whether they be Bronze Age
farmsteads or 20th century conurbations, that not only
have perhaps the greatest impact on the landscape, but
also are the centres from which all other alterations of
that landscape are made. Thus it is unrepentantly that we
return to an examination of an aspect of human settlement.
In addition we shall discuss a type of archaeological work
which the author has for long advocated, that of detailed
field work and field survey. The latter technique can be
regarded as a science in its own right and one which therefore
can and should be discussed in a book of this nature.

Stability of the English village
One of the basic tenets of English history has for long been
the stability of the English village. Until recently few have
doubted that the nucleated village so typical of the ‘Merrie
England’ of myth, and certainly of much of Midland and
Southern England in fact, was brought into being by the
early Saxon settlers, and has remained largely intact as a
continuously occupied place with its original form ever
since.
Of course, many complications have been introduced into
this concept at various times. At an early stage in the
study of villages, the idea of primary and secondary settle-
ments, or mother and daughter villages, emerged. As a
result relative chronologies of development have been
postulated for many places, especially those in areas which
were largely waste or woodland until a late date in the
medieval period.
Most important perhaps has been the recognition of and
growth of interest in deserted villages. This has changed
our views of the history of the English village perhaps more
than any other type of research. The realization that,
throughout medieval and later times, villages could be and
were abandoned for a variety of reasons has radically
altered our old ideas of a fixed settlement pattern in
historic times.
Yet behind all this the basic concept of continuity of site
and stability of form has still remained. Villages once
established might grow, shrink, or even die but, while
alive, they kept to their basic position and morphology
which nature and the deterministic Saxon or later farmers
produced. Much of the recent work on settlement patterns,

including the use of techniques developed by geographers
for the study of modern settlement, has been based on
this assumption of site stability.

Mobility of villages
However, at the same time evidence has been accumulating
which shows without doubt that, far from being fixed in
permanent positions, medieval and later lowland villages
could and did move about and radically change their
form. Now most serious students of the English village
would accept without question that throughout historic
times much of the pattern of rural settlement was in a
constant state of flux.
Numerous topographical studies have established that
villages altered their location, often over considerable dis-
tances. In Cambridgeshire for example, topographical
analysis of the village of Grantchester, aided by excava-
tion, has shown that the original Saxon village moved
sideways across its own fields at a date before the 12th
century (RCHM 1968, 112–4). Likewise, similar work
at Caxton in the same county has shown that the village
moved, or was pushed, 0.5 km sideways in response to
changes in the communications pattern, probably in or
just before 1247 (Taylor 1973, 226–8; RCHM 1968,
34–5).
It has also been proved that villages altered their basic layout
considerably so that, for example, village greens could be
abandoned, built over or made anew. The remarkable work
by Dr Ravensdale on fen-edge villages in Cambridgeshire has
shown this well. He proved that the relatively simple street
village of Landbeach is the result of a complex history of
development which included the deliberate creation of a
village green in 1439 and its subsequent destruction in the
17th century. Likewise at nearby Cottenham the early
medieval street village has had certainly one and perhaps two
deliberately planned additions made to it probably in the
early 12th century (Ravensdale 1974, 121–37).
Other work elsewhere has indicated that as well as the
‘normal’ expansion of settlement in terms of secondary or
daughter villages, the reverse could also take place. That is,
complete dispersed settlement patterns, consisting of farm-
steads and hamlets, could be abandoned and replaced by
nucleated villages. This process has been called ‘settlement
balling’, and is tentatively dated in north east England to
the 11th century (Roberts 1972). Other research on the so-
called ‘regulated’ villages in eastern Yorkshire has produced
incontrovertible evidence of newly planned villages dated
from anywhere between the 11th and 14th centuries
(Sheppard 1974).

Contribution of archaeology
The work of archaeologists in the last decade has been of
prime importance. The evidence for movement, reorgani-
zation, morphological change, and partial or even total re-
planning in villages which were subsequently abandoned in
the late medieval period has been established by a number
of excavations (Beresford and Hurst 1971, 124–31).
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Perhaps the most important single piece of research that has
been carried out by a field archaeologist in recent times is
that done by Dr P Wade-Martins. Dr Wade-Martins has shown
that many villages in Norfolk have moved their sites as many
as three times between the Saxon and medieval periods
(Wade-Martins 1975, 137–57). Another important study
is that by Professor Cunliffe on the Chalton area of Hamp-
shire, where massive movement of settlement from the mid-
Saxon period onwards has been postulated (Cunliffe 1972).
All this work relates to the medieval period and takes no
cognisance of similar work carried out on post-medieval
villages where the same evidence for movement, planning,
and abandonment has been discovered. There can thus be
no doubt that the nucleated villages of lowland England, as
we see them today, are likely to be the product of complex
alterations of the medieval and later periods. Thus all future
work on villages, whether morphological study, excavation,
statistical analysis of settlement patterns, or most important
of all investigation of the basic origins of the English village,
needs to be based first and foremost on the concept of
change.

Northamptonshire study
In this paper I would like to look at this idea of mobility and
movement of medieval and later villages when related to one
particular area of the Lowland Zone, Northamptonshire,
based largely on the work of field archaeologists. Most of
the evidence presented here has been discovered during work
for the Royal Commission on Historical Monuments
(England) in Northamptonshire and the specific details of much
of it will be published over the next few years. The dual
purpose of the paper is to continue to stress the importance
of movement in settlement and to emphasize yet again the
value of field examination and survey of a specific type of
earthwork, which, more than most archaeological remains
in this country, is at risk from destruction.

Shrunken village sites
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The lack of interest in such sites also means that little inte-
grated historical work has been carried out on any of them,
The result is that it is extremely difficult to interpret clear-
ly when or why the movement of a village, observable on
the ground, actually occurred. Those of us who are only
field archaeologists must discover and record these remains
but it is still up to the historians, excavators, and scientists
to put the flesh on the bare bones. So far this can hardly
be said to have started. The examples discussed here show
only too well how little is understood of the movement of
villages even in an area where the actual work of recording
is being carried out.
Clearly the existence of abandoned house sites, roads, and
paddocks in or around a village may be the result of either
shrinkage of population or actual movement, and it may be
a combination of both. Only the most detailed documen-
tary research will, with luck, establish clear evidence of
population reduction or otherwise. However, the examples
of village movement discussed below are only those which
have reasonable indications of a stable or rising population
from the 11th to the 19th centuries, and thus allow us to
interpret the earthwork remains as resulting from move-
ment rather than shrinkage. Nevertheless, clear evidence
for mobility rather than decline is extremely difficult to
establish and there can be no absolute certainty about any
of them at this stage.

These earthworks are, in the main, the so-called shrunken
village sites. Such remains, in one form or another, surround
or lie within perhaps 50% of all lowland villages. Compared
with other medieval earthworks such as deserted villages,
moats, or mottes they have been largely ignored by most
workers in the past. Even the Royal commission on Histori-
cal Monuments, which has made a serious attempt to record
such remains in, for example, Dorset, has not really tried to
explain them (RCHM 1970, lxvii). More recently many of
the new local, county and regional archaeological organiza-
tions have begun the work of discovering and recording such
sites, but again little has appeared in print on the actual
meaning of the sites. Certainly very few have been
excavated, for the inevitably limited resources available have
been put into the allegedly more valuable and interesting
villages that have been completely deserted. Yet these
sites are now disappearing at a frightening speed. The ex-
pansion and infill taking place in most lowland villages
means that these earthworks are being rapidly destroyed
without anyone knowing of their existence, let alone their
meaning. For example, at Old in central Northamptonshire
some 10 ha of earthworks including hollow-ways, house
sites, gardens, and paddocks were all bodily removed some
years ago when the whole hillside on which they lay was
cut away to make new playing fields. Apart from some
remarkable air photographs, inevitably taken by Professor
St Joseph, no record of their existence was ever made. Yet,
almost certainly, the complex history of movement and
change at Old was to be found in and explained by those
earthworks. Now the evidence is beyond recall.

Obviously much alteration or movement in the villages of
Northamptonshire has occurred in relatively recent times.
Perhaps the best example of this is to be seen at Luddington
in the east of the county. Here there is no doubt that the
village once lay in the valley of the Alconbury Brook,
whereas now, except for the church and two farms, it lies
on the valley side. Not only was the village called
Luddington in the Brook until recently, but in the early
18th century the county historian recorded that it was
positioned in the valley bottom with a resulting situation
that was ‘low and dirty’. More definite evidence comes
from the Enclosure Map of 1808, which shows the whole
village arrayed on each side of the stream, with its main
street actually in the brook itself. The existing earthworks
confirm this, for not only can this street be identified as a
hollow-way partially in the stream bed, but side lanes,
house sites, and gardens, all in use or occupied in 1808, are
visible. Indeed, even on the 1st Edition of the Ordnance
Survey 1 in map of 1834 the village still stood in this situa-
tion, Yet by 1906 the village had moved to its new site
and there was no marked drop in the population in these
years. In fact the 117 people in the parish in 1831 had
actually increased to 139 ten years later and did not drop
below 104 until the first World War (RCHM 1975,
Luddington (2)). This is, of course, a very late example
of movement, easily dated, and involves only simple field-
work techniques. Even so, the reasons for the movement
even at this recent period are still not entirely clear.
The same simple techniques, but with older cartographical
evidence, can be used to identify somewhat earlier move-
ment. One such is Harringworth, a village in the extreme
north of Northamptonshire (Fig. 1). The existing village is
largely arrayed around a staggered crossroads on the
south side of the River Welland and it might be suggested
that this crossroads with its adjacent church could repre-
sent an early if not original centre. From the existing
morphology it is then possible to interpret Harringworth’s
subsequent growth as being along the modern east-west
road, parallel to the river. However this is not necessarily
so, for south of the village on the road running south out
of the valley, the hillsides are covered by earthworks. Here
field interpretation is difficult, for the undoubted house
sites and gardens have been badly cut up by later tracks
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Fig. 1 Plan of Harringworth village, Northamptonshire

and hollow-ways which have spread out across the slope.
However, when these earthworks are recognized for what
they are, the remains of part of Harringworth, we have a
new dimension of the village history to be explained.
From a late 18th century map we know that the earthworks
were already abandoned at that time, and that the village
was much as it is now. But an earlier map of the 1630s in-
dicates a different situation. Then there were still one or
two houses on the site of the earthworks and, in addition,
the village was much less spread out along the east-west
road. This suggests that perhaps the village was once aligned
along the north-south road and gradually moved on to the
east-west road. Only excavation can finally prove this,
but such documentation that exists indicates that the village
has certainly not had any marked reduction in population
since the 14th century. In any case it is certain that the

earthworks are not the result of desertion. The area of the
earthworks and the number of house sites recoverable with-
in them, when added to the village as it was in the 17th
century, give it a potential size far in excess of any medieval
population statistics (RCHM 1975, Harringworth (6)).
Moving back in time for evidence of mobility and change
one may look at the small village of Hardwick in the centre
of the county (Fig. 2). Here a remarkable map of 1587
shows that the present settlement arranged along an L-
shaped main street was at that time of quite different form.
Then the village was a neat rectangular one, arranged round
a central green. Yet while a close examination of the village
confirms the map evidence, in that the road round the old
green still survives as a hollow, other earthworks, already
abandoned in 1587, suggest that at an earlier but unknown
date the village was laid out along two now defunct lanes
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Fig.2 Plan of Hardwick village, Northamptonshire

Fig.3 Plan of Horton village, Northamptonshire
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Fig. 4 Plan of Woodford village, Northamptonshire

on one side of the green. Indeed, there is every indication
that the green itself is an addition to the earlier village.
At the same time, there is again no evidence of any marked
reduction in population in late medieval or modern times
and thus the earthworks together with the evidence of the
map indicate a long process of change and movement
(RCHM forthcoming).
Sometimes it is possible to show from fieldwork and docu-
ments that village movement has actually occurred in the
medieval period. One such place is Horton in south—east
Northamptonshire (Fig. 3). Horton village is now reduced
to a church, the site of a great house, and a few houses
arrayed around a bend in the Northampton—Newport
Pagnell road. Here the situation is highly complex. Part
of the great area of village earthworks which survive in the
Park, east of the existing village, together with 17th century
maps and other documentary evidence, show that in the
1630s the village then lay along an east-west valley route
to the east of the present road. This village was completely
removed before 1676 to make way for a park. But in
addition there are other village earthworks this time
arranged along a north—south hollow-way, lying south of
the 17th century village and on the other side of the valley.
These had certainly been abandoned by the early 17th
century and the evidence of pottery picked up on the site,
none of which is later than the 14th century, may indicate
that it was finally deserted at that time. Yet again there is

no documentary proof of a large village massively reduced
in size at any time in the medieval period, or indeed later,
In fact, such evidence as exists suggests the reverse, a small
village gradually increasing in size. Thus a major change
in both site and morphology is the probable explanation
(RCHM forthcoming).
All the foregoing examples have had cartographic evidence
to help explain some of their changes. But most villages
have earthworks around them which cannot be explained
by maps. Either the maps do not exist, or the changes
which the earthworks represent occurred long before the
earliest maps were made. Nevertheless the presence of
earthworks at such villages can still be explained by major
movement or morphological changes which need to be
appreciated if we are ever to understand the complexities
of the English village.
This is nowhere better seen than at Woodford, on the
River Nene, north of Wellingborough (Fig. 4). Here the
village is now centred on a neat triangular green on a hill
away from the river. But the church lies some distance
away on one side of a long street close to and parallel with
the river. This street now ends abruptly at both ends thus
leading nowhere. The recognition of hollow-ways which
continue the line of this street in both directions and the
identification of abandoned house sites along them make
it possible to postulate that at some time in the past
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Fig.5 Detail of part of earthworks, Pytchley, Northamptonshire

Woodford was a single street village lying alongside the
river. What appears to have happened is that the village
has been pulled in from its original extremities and has
moved up the hill in an entirely different direction,
perhaps creating the green as a secondary feature. When
this movement took place is quite unknown. The earliest
map, of 1732, shows the village as it is now, and certainly the
green existed in the late 16th century, for two buildings of
that date are amongst those around it (RCHM 1975,
Woodford (10 and 11)).
As usual no clear reason can be deduced for such a move-
ment beyond the suggestion that changes in communication
patterns must have played an important role. Certainly at
first sight alterations in roads and their importance seem to
have been a relevant factor in the apparent mobility of many
Northamptonshire villages. At Stoke Doyle, south of Oundle.
the extensive earthworks south east of the present village
along both sides of a narrow east—west valley may be the
result of a gradual shift of the village away from this valley
to its present position along a north—south road. However,
the discovery by field walking of early/mid Saxon pottery
in the area north of the church implies an even earlier posi-
tion for Stoke Doyle (RCHM 1975, Stoke Doyle (8)).

Complex earthworks
So far the type of fieldwork described here, that needed to
recognize the earthworks indicating movement of villages,
is elementary. It is not a difficult task for the reasonably

competent field archaeologist to discover and record such
remains, But in some cases the expertise required to survey
and interpret some types of village earthworks is consider-
able and perhaps beyond many field workers. Yet these
earthworks can indicate other aspects of village mobility
which are of considerable interest, provided they can be
recognized. To illustrate this I would like to examine the
earthworks around two villages in central Northamptonshire.
These are Walgrave and Pytchley and both are associated
with earthworks of curious and almost unexplainable form.
The problem is that the earthworks consist of normal ridge-
and-furrow of the type usually connected with medieval
strip cultivation, which appears to have been severely damag-
ed by later quarrying or digging. Most people would inter-
pret the remains in this light. However, when detailed and
accurate large-scale surveys were carried out on both sites it
became obvious that the remains were house sites and
garden plots laid out over the earlier ridge-and-furrow, but
apparently abandoned before the activity on the site had
totally destroyed the underlying ridges.

Thus at Pytchley (Fig. 5), some of the boundaries of the
garden plots are the original ridges which have been deliber-
ately heightened to form low banks, while other ridges still
remain, albeit in a very mutilated form, within the gardens
themselves. The recognition of such features is a difficult
task but once achieved the implications for village history
are considerable. For the earthworks to appear in their
present form means that at some unknown period occupa-
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Fig.6 Plan of Braybrooke village, Northamptonshire

tion was established on previously arable land. This
occupation must have been relatively short lived, otherwise
all traces of the earlier fields would have been destroyed.
By this kind of detailed field work and survey we are be-
ginning to visualize rapid and ephemeral movement,
expansion, and contraction associated with still living
villages (RCHM forthcoming).
Similar detailed fieldwork may also be used to postulate
movement of a village, perhaps as a result of deliberate
policy by major land owners. An example of this may be
interpreted from the earthworks at Braybrooke in the
north of the county (Fig. 6). Here most of the existing
village lies south of the medieval church, while to the east
is a remarkable area of earthworks known as Braybrooke
Castle. In fact the earthworks comprise not only a fortified
moated site but also extensive fishponds, fish-breeding
tanks, and manorial enclosures. This situation has been
appreciated for some time, but recent work by the Royal
Commission on Historical Monuments has shown that the
castle and fishponds are laid out over and have partially
destroyed the remains of an earlier village, of which some
house sites, closes, and a street system are still identifiable.
This again is an observable fact ascertainable only by the
most careful fieldwork. Yet once it is recognized much
else, otherwise of minor interest, becomes of considerable
value.
The very fully published history of the village informs us
that, though the castle in its present moated form was not
constructed until 1303—4, an earlier manor house stood
on its site. It was the occupants of this manor house who

constructed the fishponds and enclosures which partially
obliterate the older village earthworks. The building of
these fishponds is firmly dated to the late 12th century.
Thus the abandonment of the village, whether by accident
or by design, presumably occurred at or before this period,
and the possible interpretation of both the existing village
and its earthworks is that the original village was pushed
or moved sideways when the manorial enclosures and
fishponds were built. An examination of the surviving
medieval taxation returns and manorial accounts supports
this view in that they record no decline in population
or reduction in village size throughout this period (RCHM
forthcoming).

Unrecognized hamlets
Finally in this examination of settlement mobility, it is
perhaps worthwhile briefly noting yet another aspect which
has been identified by field work in Northamptonshire.
This is the previously unrecognized existence in many
parishes of former hamlets or farmsteads of which little
or no documentary record exists and whose presence is
totally unexpected in the areas of large nucleated villages
which seem never to have had much woodland or waste.
For example, in the parish of Grendon in south-eastern
Northamptonshire field walking has led to the discovery
of a small medieval settlement, probably never more than
two or three houses, some distance from the village, in a
field known as Cotton Close. From the associated ridge-
and-furrow it appears to have lain in the middle of the
common fields of Grendon. Likewise at nearby Cogenhoe
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another field, also called Cotton Close, which lies only a
short distance from the village itself, contains a small
abandoned medieval site consisting of three or four house
platforms and associated paddocks. Neither of these settle-
ments is recorded in any document and without detailed
fieldwork their existence would be quite unknown.
Further north at Earls Barton a place known as Thorpe is
noted in Domesday Book as a tiny manor with a recorded
population of four. Its subsequent history is obscure as
it is only occasionally noted in later documents. Its loca-
tion has puzzled many historians, some of whom have
suggested that it was part of the present village. In fact,
as fieldwork has discovered, it lay 1,500 m from Earls
Barton, close to the River Nene. There, in a field known
as Thorpe Lands in the 18th century, are the earthwork
remains of a tiny hamlet.
Similar undocumented hamlets, also apparently known as
Thorpe, have been discovered in the nearby parishes of
Wilby and Great Doddington, again some distance from the
village centres. In addition to these there are minor hamlets
still in existence which sometimes have at least a partial
documented history. Thus at Grendon, as well as Grendon
itself and the newly discovered archaeological site, there
is a separate hamlet, north of the village, known as Lower
End. This was a distinct tenurial and social entity in
medieval times. Likewise at Earls Barton there is another
hamlet, Dowthorpe End, while at Castle Ashby the isolated
group of cottages, south west of the village, called
Chadstone, is recorded in Domesday Book (Fig. 7).
Elsewhere in the county the same picture of hitherto un-
known abandoned hamlets is emerging as fieldwork pro-
gresses. Some of these sites have already been recognized
by the Medieval Village Research Group and classified by
them as deserted medieval villages. However, these cannot
be considered as true villages and were apparently integrat-
ed economically, if not tenurially, with the main villages
of their parishes. Among these were West Cotton in Raunds
parish, Mill Cotton in Ringstead, Badsaddle in Orlingbury,
and Henwick in Bulwick (RCHM 1975 and forthcoming).
How such settlements came into being, how they function-
ed in the medieval society, and when and why they dis-
appeared are almost completely unknown. It seems that in
some places in Northamptonshire, and at some time in
the medieval period, there was a partially dispersed pattern
of settlement not unlike that which occurred elsewhere in
the county in the forested areas. The latter pattern has

usually been attributed to expansion of population and
encroachment on the wastes during the 11th to 14th
centuries, a common feature in forested land all over
England. But whether these newly discovered settlements,
as well as the existing hamlets, in the non-forested areas
are the result of the same population pressure must remain
conjectural.
Nevertheless, the recognition of these places during field-
work, when added to the evidence for village movement
noted above as well as the published material on the numer-
ous deserted villages of Northamptonshire, is at last giving
us an insight into the complex history of the villages of one
small area of Lowland Britain.
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The impact of Neolithic man on the landscape in the Netherlands

Willy Groenman-van Waateringe

Synopsis
After a short introduction about the original landscape
and the various Neolithic cultures in the Netherlands, the
paper concentrated on the impact on or, better, the adapta-
tion to their milieu of the Vlaardingen people — on the one
hand settletments on natural levees of creeks in a freshwater
tidal area with little space for pastures, and on the other
settlements of the same culture on the sand ridges alongside
the North Sea coast, with ample space for postures. In the
first case there was a concentration on hunting and fishing
and in the second on agriculture.
In the second part the results of palynological analysis of
old surface levels underneath barrows belonging to  TRB,
PFB, and BB cultures will be discussed. Until some years
ago there were two quite different models for agriculture
in the Neolithic, namely the model proposed by J Troels-
Smith to explain the elm decline, and the Plantago land- 
nam model of J Iversen. In order to explain the results of
recent palynological work (which are particularly different
geographically), two other models are proposed here. In
the first, the emphasis is laid on the significance of semi-
natural hedges in the Neolithic landscape, and in the second
the impact of cattle, grazing freely in the forests (with-
out burning them down), will be discussed.
It appears that the way people chose for obtaining their
food supply was entirely dependent on the type of land-
scape they inhabited.
In order to discuss the reaction of Neolithic man to the
landscape in the Netherlands (either his impact on it or his
adaptation to it), it is first necessary to know just what
the landscape looked like at the beginning of the Neolithic
in the area. From the outset it is necessary to distinguish
between the diluvial high soils, and the Holocene river and
marine sediments which were only partially suited to
settlement, and then only in restricted periods of prehis-
tory (Fig. 1 ). The various Neolithic population groups will
be reviewed briefly, indicating cultural background, dating,
and distribution, and then, via a picture of the original en-
vironment and certain examples, to an analysis of impact on
and/or adaptation to the landscape. It is not intended to
discuss the cultural or chronological interrelationships of
the various early Neolithic culture groups. Recent research
is only just beginning to close the gap between the
Danubian and the Funnel Beaker (TRB) cultures, but it is
only a beginning, especially as far as ecological investiga-
tion is concerned, and is, as yet, unpublished. The examples
will therefore come chiefly from the middle and late
Neolithic periods, with which much of the author’s own
research is concerned.

Neolithic populations
The people of the Danubian culture settled on the loess
soils of the southernmost part of the Netherlands around
the middle of the 5th millennium bc. At this point in
time, still in the Atlantic, Fagus and Carpinus had not yet
appeared in the vegetation and the average temperature
(both summer and winter) was some l–2 Cdeg above that
of the present day (Iversen 1944; Taylor 1975). The forest

may be imagined as consisting of Quercus, Tilia, Ulmus,
Fraxinus, and Corylus on the higher land, and Alnus,
Betula, and Salix in the valleys, with small stands of coni-
fers (Pinus, Taxus, and Juniperus) on those soils suited to
them. Since there are no pollen diagrams from the Dutch
loess region for this period of time, evidence from elsewhere
must be used which, because of the general similarity in
situation, would appear to be applicable to this region as
well. It is known that these people practised both tillage
and herding. They lived in small nucleated settlements, in
large rectangular houses which seem to be divided into a
living area, a stall, and a grain storage area (Modderman
1970). 1 Contemporary with this Danubian settlement but
totally independent of it, Modderman (1974) distinguishes
the Limburger culture.
Around the middle of the 4th millennium bc, evidence
appears of Neolithic occupation on natural levees and
river dunes outside the diluvial area, in the delta region
which stretches westwards from the foot of the higher
soils. Radiocarbon dating and pollen analysis of a peat
boring near the Hazendonk (province of Zuid-Holland)
produced evidence for a zonation in seven periods, with
human influence in the form of cereal pollen grains and
pollen from weeds of both arable and pasture land (Louwe
Kooijmans 1974, 136–43). The date of zone 1 is estimated
at around 4100 bc, but it cannot at the moment be corre-
lated with any known settlement. The evidence for human
influence is, moreover, also extremely slight and is unlikely
to have been caused by a nearby settlement. Zone 2
(GrN 6215: 3370 ± 40 bc) is comparable with settlements
as observed in the region of the present IJsselmeerpolders,
which are situated on levees and early Holocene dunes in the
river delta area of the former IJsselsystem on Calais II
deposits (Van der Waals 1972; Louwe Kooijmans 1974,
162–65). This is the site of Swifterbant, a western branch
of the Ertebølle/Ellerbek groups. In addition to the odd
cereal pollen grain, distinct peaks were found for Artemisia,
Urtica, and Chenopodiaceae. Plantago lanceolata is also
present. Zone 3 (GrN 6214: 2985 ± 40 bc) corresponds to
the local Hazendonk culture group: besides the peaks for
the plants already mentioned, there is pronounced human
interference with the environment, in relation both to agri-
culture and stock breeding. Zone 4 (GrN 6213: 2530 ± 40
bc) may be correlated to the Vlaardingen (VL) culture, also
found locally. Recent investigations made it possible to
distinguish stratigraphically between an early and a late VL
phase (cf. Glasbergen, Groenman-van Waateringe, and
Hardenberg-Mulder 1967), the latter associated with AOO
Beaker material and thus to be dated between 2200 and
2000 bc (Louwe Kooijmans 1975). Zone 5 (GrN 6212:
1680 ± 35 bc) corresponds to the settlement traces of the
final phase of the Bell Beaker culture (Veluvian BB)
and early Bronze Age material (Barbed Wire pottery). The
values for Cerealia and Plantago are considerable. Zone 6
is comparable to zone 5, though human activity seems to
lessen. In zone 7 the large-scale reclamation which began in
Medieval times can be observed.
The TRB culture dominates the middle Neolithic in the
Netherlands and is dated between the extremes of 2640 ±
80 and 2150 ± 80 and 2150 ± 30 bc (GrN 226 and GrN
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B Bornwird
St Steenendam
G Gaasterland
K Kolhorn
A Aartswoud
O Oostwoud
Z Zanderwerven
S Swifterbant
V Voorschoten
L Leidschendam
Vl Vlaardingen
H Hazendonk
N Molenaarsgraaf

1 assumed beach barrier 5
2 beach barrier

depositional area of rivers Rhine, Meuse,

3
Scheldt, etc

intertidal and brackish depositional area 6
4 area of peat deposits

organic mud in initial lake Flevo
7 pre-Tertiary near the surface

Fig. 1 Palaeogeographic map of the Netherlands about 4300 bp (sub-boreal–Calais IVa), with the main sedimentation patterns
and the Neolithic sites mentioned in the text (drawing IPP after Zagwijn 1974)

5070 respectively). The Western group of the TRB culture
with its Dutch branch is the subject of J A Bakker’s exten-
sive study (1973). Palynological analysis of the old surfaces
under their megalithic tombs (hunebedden) has resulted in
detailed information concerning the environment of the
TRB folk, and the manner in which they influenced it.
This point will be taken up again later, in the comparison
of the influence of the various middle and late Neolithic
groups on the landscape. TRB remains are found every-
where on the diluvial sandy soils north of the great rivers.

There is evidence of settlements (though no house plans)
and of burials (megalithic tombs and flat graves). Since the
soils of the Netherlands have a low lime content, bone is
rarely preserved, and so little is known of the herding,
hunting, and fishing practices of this culture in the area.

In part contemporary with the TRB occupation is the so-
called VL culture, predominantly situated in the west
Netherlands coastal strip, but also found in the region of the
great rivers and to the south of them (the earliest radio-



carbon date for this culture is 2380 ± 60 bc, GrN 2487, the
latest is 2030 ± 60 bc, GrN 4908). At Vlaardingen itself
(Altena et al. 1962–63), a small group of people occupied
the natural levee of one of the many creeks in this fresh-
water tidal area. The settlement pattern of the whole of
the west Netherlands coastal region was determined by the
eustatic sea level rising and the periodic alternation of
transgressions and regressions (Jelgersma 1961; Louwe
Kooijmans 1974, 50–69). Settlement was only possible
towards the end of the transgression, when the marine in-
fluence withdrew and the riverine element was not so
pronounced that the creek began to silt up, drainage worsen-
ed, and peat formation could begin. At the end of the
Calais IV Al transgression phase, about 2450 bc (Ente,
Zagwijn, and Mook 1975) one may imagine the existence
of a number of more or less narrow and rather shallow
creeks, 2–3m deep with natural levees, mainly consisting
of sandy material with a width of up to 30m. Behind the
levee is the back-swamp area, in which the heavier clays are
deposited and in which quantities of organic material are
formed. Connections further afield (for example with the
dry sand areas) were probably by means of the creeks or the
levees. The back-swamp area was marshy and thus unsuit-
able for settlement or passage. The formation of peat, pre-
dominantly Gramineae–Cyperaceae peat, began somewhat
further from the levees, with a transition to alder carr at
the edges. On the levee flanks stood Salix, Corylus, Sorbus,
and Crataegus, while the highest parts were covered with
Quercus, Fraxinus, Tilia, and Acer. Rectangular wattle and
daub houses about 10 x 5m were built on the narrower,
higher parts of the levees along the meandering creek, whilst
the wider, flatter parts served as pastures. Hordeum vulgare,
Triticum aestivum s. 1., Triticum dicoccum and Avena
(Van Zeist 1970) were planted in small fields on those
parts of the levee that were covered with a fresh layer of
silt after floods each autumn (Groenman-van Waateringe
and Jansma 1969). Hazelnuts and acorns, and perhaps also
crabapples and blackberries, supplemented the menu. In
addition to stock rearing (cattle, pigs, sheep, and goats have
been identified), hunting and fishing played an important
role in the economy. Creels and the remains of sturgeon
nets have been recovered, as well as numerous bone plates
of sturgeon. Red deer, roe deer, and wild boar were
important additions to the larder, while creatures such as
beaver, polecat, otter, and pine marten will have been
hunted for their pelts. The presence of numerous bird
bones, of many different species, not only provides an
additional insight into the cooking pots of the VL people,
but also indicates the wealth of their environment. Silting
up of the creek had begun before the settlement was estab-
lished but was accelerated by the large quantities of domes-
tic rubbish dumped into the creek near the settlement.
Analysis of the diatoms in the creek deposits (Groenman-
van Waateringe and Jansma 1969) revealed a brackish-
fresh flora, consisting of types such as Navicula mutica,
Navicula pygmaea, Nitzschia hungarica. Nitzschia sigma,
Nitzschia tryblionella, and Synedra pulchella. Their
ecological requirements picture the milieu of this creek
as mesosaprobe, moderately oxygen-rich, under influence
of a gentle daily tidal movement, with Scirpus, Phragmites,
and Salix shrubs along its edges and a muddy bottom.
A sterile deposit divides the VL settlement from the
maritime BB settlement above it, which was probably of
short duration.
A different type of VL culture settlement is to be found
on the sand ridges along the coast of Holland. The oldest
and most easterly of these barriers was formed between
3100 and 2800 bc (Van Straaten 1965). At the time of
the VL settlement the ridge formed from wind-blown sand
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on top of the coastal barrier was covered by thick wood-
land, composed of Quercus, Ulmus, Fraxinus, and Corylus.
East of the coastal barriers great areas of Holland peat were
developing, while westwards stretched naturally salt grass-
lands and a younger coastal barrier (Glasbergen, Groenman-
van Waateringe, and Hardenberg-Mulder 1967; Groenman-
van Waateringe, Voorrips, and Van Wijngaarden-Bakker
1968). This represents a totally different environment to
that at Vlaardingen, where there were no extensive natural
pastures available. Hunting and fishing thus played a sub-
sidiary role to herding in these coastal barrier settlements.
Indications for arable farming are to be found in the pollen
diagram with the decline of Quercus, Ulmus, and Fraxinus
and the occurrence of cereal pollen. Here the adaptation
of people within a single culture to the natural potential
of their territory can be observed: hunting and fishing in
a freshwater tidal area with little natural pasture land on
the one hand and, on the other, an almost exclusive reliance
on stock rearing with a little arable farming in a territory
containing the best pastures imaginable.
Artifacts of another Neolithic culture have turned up in
virtually every VL settlement so far excavated. This is
the Protruding Foot Beaker (PFB) culture. At Vlaardingen
an early phase (with an early amphora and an A battle
axe) was concerned. Elsewhere, in the coastal barrier
settlements, later phases were also represented. What is
known about the PFB culture and the succeeding and
partially overlapping BB culture in the Netherlands? In
the last few years a number of settlements of both cultures
have been excavated. 2

It is now known that they occupied both permanent settle-
ments, practised agriculture and stock breeding and whenever
necessary and possible used other means of food supplying,
as, for example, hunting, fishing, and shellfish gathering.
Houses have been established for the BB culture by Louwe
Kooijmans (1974) and house sites have been established at
Leidschendam for the PFB culture (Glasbergen, Groenman-
van Waateringe, and Hardenberg-Mulder 1967).
Both groups in general buried their dead under barrows,
and it is chiefly the excavation of these barrows that has
made these cultures known. The paucity of grave goods in
the majority of Dutch barrows (especially the Bronze Age
ones) and the resulting difficulty of dating them by normal
archaeological means compelled A E van Giffen to look
for other dating methods. One of these was the palynolo-
gical analysis of the old surface levels under the barrows.
In this way, a method first called in to date barrows with-
out characteristic finds is now utilized in reconstructing
the environment around the barrow builders and establish-
ing the form of agriculture and stock raising they practised
(Groenman-van Waateringe 1976). The rather coarse
dating achieved by pollen analysis has, moreover, been
greatly improved upon by radiocarbon determination.
In the context of a renewed analysis of PFB and BB
cultures in the Netherlands by J D van der Waals and
J N Lanting (Lanting, Mook, and Van der Waals 1973),
the Neolithic barrows in particular which are known from
old excavations to have contained characteristic finds are
being re-excavated in order inter alia to collect samples for
radiocarbon dating and pollen analysis. The old generation
of excavators, such as J H Holwerda and F C Bursch, were
usually content to excavate only part of a barrow, and in
most cases Van Giffen also left at least the sections, in
using his quadrant method. Re-excavation of the old cut-
tings soon brings the original sections to light, from which
the samples are taken. The palynological analysis is divided
between my colleague W A Casparie (Biologisch-Archaeologisch
Instituut, State University, Groningen) for the northern
provinces (with the emphasis on Drente) and myself for the
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central and southern Netherlands (Groenman-van
Waateringe 1974).
Some pollen analyses for the central Netherlands differ some-
what from the picture sketched by Waterbolk (1958) and van
Zeist (1967) for the northern Netherlands. Van Zeist did
include the central Netherlands in his analysis but recent
study has shown that there was, in fact, too little inform-
ation available at that time. First, then, the results of
Waterbolk and Van Zeist’s work and their own interpreta-
tions. Both found low values for the weeds from pasture
land and arable fields in samples from TRB and BB mounds.
In contrast, the samples taken from PFB mounds with
similar low values for arable weeds showed very high per-
centages of pasture plants such as Plantago lanceolata,
Rumex-a type, and Gramineae. From this evidence Van
Zeist sought a correlation with the model proposed by
Troels-Smith for the elm decline for the TRB and BB cul-
tures and for the PFB culture with the landnam, as described
by Iversen (1941). Troels-Smith (1954) interprets the elm
decline, around 3000 bc, as being caused by the lopping of
the young elm twigs, which severely impedes flowering, and
hence the pollen production of the tree. These young elm
twigs were supposed to have formed fodder for the stock
which was kept inside or penned-up throughout the year.
Plantago major, Plantago lanceolata, Hypericum, Allium
ursinum, Fragaria, and Heracleum appear in small quantities.
Troels-Smith reached his conclusion in part on the basis of
the occurrence of the last four, none of which can tolerate
repeated trampling by livestock, but which are encouraged
by human activity (apophytes). Jankuhn (1969, 39–40)
expresses strong reservations as to the acceptance of this
model, pointing to the favourable climate of the Atlantic/
early sub-Boreal time which could enable livestock to be kept
outside all the year round. Iversen (1941, 56) states of
such a method of stock breeding that ‘it scarcely belongs to
a sub-Boreal climate. It presupposes a large measure of
winter feeding, whereas in the Stone Age the cattle undoub-
tedly browsed outside throughout the year.’
Iversen assumes in his model for the Plantago landnam that
after large tracts of forests were burnt down, the livestock
was allowed to graze freely, resulting in high levels of grass-
land herbs such as Gramineae, Plantago lanceolata, Rumex
and Compositae in the pollen diagrams. Could other models
possibly be put forward besides the Troels-Smith and
Iversen ones and are Waterbolk and Van Zeist right in seeing
a pronounced cultural bias in the stock breeding systems of
TRB, PFB, and BB cultures? 3

If there are other models, what is the evidence for them?
Two alternatives will be described.

Mantle and outskirt vegetation
In 1952 R Tüxen published an article entitled ‘Hecken und
Gebüsche’. This article is devoted to a singular element in
the landscape of certain parts of western and north-western
Europe, namely the ‘lebende Hecken aus Sträuchern’, whether
planted or natural, occurring along field boundaries. They
occur chiefly in areas with permanent pastures, and are
absent where animals graze freely or are herded. Boundaries
may in fact have various forms: live hedges, dead wood,
woven twigs, stone and earth walls, whether overgrown or
not, ditches, and even electric wire. The function of the
enclosure is twofold: to keep out unwanted intruders,
especially from arable, and to keep the livestock in. At first
the composition of planted hedges will be fairly random, but
in time, owing to seed dispersal by wind and birds, it will
gradually attain a measure of similarity with the natural
hedge growth on the edges of plots or on natural boundaries

in the same area. These natural hedges, for their part, dis-
play a close relationship with the bushes which encircle the
woodland like a mantle. This zone is in turn surrounded
by a zone of tall herbs, the outskirts (Müller 1962). The
principal concern here is with these spontaneous growing
mantle vegetation and outskirts.
The extensive nature of human interference in the natural
forest vegetation (lopping and burning) has succeeded in en-
larging the potential area for mantle and outskirt communi-
ties. Mantle and outskirt communities around forests
occurred also in the natural landscape where, for example,
there were rivers, lakes, hills, or any other border or tran-
sitional situation (a botanical gradient). By the conversion
of forest regions into arable fields or pastures, by road con-
struction, etc. the fringes of the forest first became more
numerous and more widely distributed, later they represent-
ed the final remnants of the forest vegetation in the form
of more or less natural hedges with their associated outskirt
vegetation.
The mantle is especially well developed around mixed de-
ciduous forests rich in species on fairly rich soils. Around
beech woods on acid soils, pine woods and oak-birch woods
poor in species, and alder, willow, and poplar woods the
mantle communities are either underdeveloped or totally
absent. Heath and natural hedges are mutually exclusive,
since heath is in general a substitute for oak-birch woods.
Each natural forest community, with the above exceptions,
has its own characteristic mantle and outskirt vegetation,
in which the mantle communities may be classed under the
order of the sloe (Prunetalia spinosae R. Tx. 1952). This
order, classed under the Euro-Siberian thorn bushes (Rhamno-
Prunetea) belonging to the formation of the shrubs, is itself
subdivided into a number of alliances and associations, each
with their own requirements concerning the milieu and their
own ties, on the one hand with specific forest communities
and on the other hand with specific outskirt communities.
Each of these groups is characterized by so-called ‘faithful’
taxa, i.e. taxa (varieties, subspecies, species, genera, or fami-
lies) which exhibit such a strong relationship with a particu-
lar community that they are absent, or almost so, from all
other communities in the same area.
Tüxen (1952) lists the following as especially characteristic,
constant (= being present in most of the analyses of a vege-
tation type), and partly dominant (= covering more than 50%
of the surface within a vegetation type) for the Prunetalia
spinosae order: Prunus spinosa, Cornus sanguineu, Rosa
canina, Cratagus monogyna, Crataegus oxycantha, Rhamnus
cathartica, Clematis vitalba, Euonymus europaeus, Rosa
spinosissima, Rosa dumetorum e.a. Westhoff and Den
Held ( 1969) list the faithful taxa: Prunus spinosa, Crataegus
monogyna, Rhamnus cathartica, Euonymus europaeus,
Cornus sanguinea, Viburnum opulus, Acer campestre,
Mespilus germanica, Rosa canina, Rosa dumetorum, Rosa
dumalis, Rosa agrestis, Rubus procerus, Rubus radula,
Rubus bifrons, Clematis vitalba, Humulus lupulus, Gagea
lutea
Here we notice a number of thorny shrubs, which can form
a hedge impenetrable for man and beast. (Creepers like
Lonicera, Clematis, Hedera, etc., thrive in this environment,
but the herb layer below is, in general, poorly developed,
owing to lack of light. In floristic composition, this brush-
wood differs considerably from the forest which it surrounds,
even though several species may be common to both
(Westhoff and Den Held 1969, 261, 262). It does not re-
present a transitional vegetation to the forest, nor can it be
regarded as a degeneration phase of the wood, since it
exhibits all the characteristics of a totally stable ecosystem
(Van Leeuwen 1966). For its origin it is dependent on a
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stable ecological gradient which locally restricts or hinders
forest development. This ecological gradient may be natural
(e.g. a transition from salt to fresh, wet to dry) or due to
human interference (e.g. the transition from pasture to non-
agricultural land — grazed versus not grazed). Those plants
best adapted to the conditions prevailing within the gradient
are able to flourish: under conditions of grazing, plants
protected by prickles and thorns against browsing animals.
They are, in general, light- and warmth-loving plants which
do not flourish in a closed forest. Expansion in the other
direction is restricted by the activities of man and his live-
stock. Nor must these scrub zones be regarded as a
pioneer stage of the associated forest. After clearance of a
wood belonging to the oak-hornbeam community, instead
of Prunetalia scrub one finds species associated with disturb-
ed environments, such as Populus tremula, Betula pendula,
Salix caprea, and Sambucus racemosa, while only a few of
the Prunetalia appear — Crataegus, Cornus sanguinea, or
Euonymus (Doing Kraft 1957). Only by repeated lopping
and grazing are the optimal conditions provided for the
Prunetalia spinosae to become physiognomically important.
This extensive description of hedges is necessary because they
probably played a part during the Neolithic as more or less
natural enclosures for the fields, as well as for the livestock
which could then graze in the open, though not freely.
Three arguments require consideration: Godwin (1956,
336–7, table XII) lists a number of shrubs appearing in
charcoal samples from settlements which either expand
rapidly or are noticed for the first time with any certainty
(with asterisk) at the inception of agriculture in England:
Rhamnus cathartica, A cer campestre*, Ulex sp. *, Ulex
europaeus*, Prunus sp., Prunus spinosa*, Prunus insititia*,
Prunus avium*, Rosa*, Sorbus aucuparia, Pyrus (s.1.) sp.,
Malus sylvestris*, Crataegus sp., Sambucus nigra, Fraxinus
excelsior, Buxus sempervirens*, Carpinus betulus*,
Fagus  sylvatica.

secondary diagrams calculated on the sum of the tree
pollen enlarged with the species given in the secondary
diagrams. There are special curves for the ‘sicher Kultur-
bedingte Pflanzen’, for the ‘charakteristische Weidepflan-
zen’, and, for example, for the apophytes, plants which,
though occurring in natural plant communities, are en-
couraged by human activity in the environment (e.g. the
lopping of woodland) which enlarges their potential area
of occupation.
Troels-Smith classes as such Hypericum cf. perforatum,
Allium ursinum, Fragaria and Heracleum together in the
diagram. In the light of the foregoing, which demonstrates
that human interference also created conditions favour-
able to the expansion of thorny scrub, an investigation was
made to see whether any of the characteristic species of
these mantle and outskirt communities increased at the
same time as the four species assigned to the apophytes
by Troels-Smith. There are virtually no other palynologi-
cal publications so well suited for this purpose as those
already referred to by virtue of the great exactitude of the
analysis (high tree pollen totals, detailed determination of
genera and species). The species, c.q. genera, or families
of the order of the Prunetalia spinosae which increase
rapidly or even appear for the first time contemporary with
Hypericum, Allium ursinum, Fragaria, and Heracleum
are Clematis sp., Cornus sanguinea, Rhamnus cathartica,
Viburnum opulus, Humulus lupulus, Rosaceae, and
Anemone nemorosa (Fig. 2). Müller (1962) in a description
of the outskirt communities of the Trifolio-Geranietea
(the natural outskirt communities of Prunetalia spinosae)
lists as constant (= being present in one group of analyses
and absent in another group) the species Fragaria vesca,
Hypericum perforatum, Solidago virg-aurea (a tubuliflore
Compositae which increases rapidly in the pollen diagram),
and Verbascum nigrum (a Scrophulariaceae, which increases
just as rapidly).

Scrub was either absent in the pre-Neolithic period, or was
restricted, for example to exposed areas, places intensively
grazed by wild herbivores or to the small open areas
formed in the otherwise closed wood by fallen trees or
where rivers and bogs broke through the forest. This
picture is radically altered when Neolithic man begins to
interfere with the virgin forest. According to Godwin, the
shrub vegetation which then develops represents a secon-
dary succession, which will eventually revert to forest
vegetation once more. However, considering modern
vegetational studies concerning thorny scrub, Godwin’s
interpretation does not appear to fit the evidence, al-
though the observations are right. He does further add
that the abundance of thorny and unpalatable shrubs, especi-
ally along the fringes, clearly indicates just how great their
resistance to browsing is — browsing which hinders the
expansion of the brushwood on one side, consequently
creating a hard unnatural (sic!) edge.
Recent study of charcoal from the settlements at
Langweiler 2 (Schweingruber 1973) indicated that quite a
lot of charcoal came from Corylus avellana, Malus, Pyrus
sp., Crataegus sp., Sorbus sp., and Prunus spinosa.
Schweingruber comments that man would have been
forced to use these woods only after depletion of the
natural woodland to the status of parkland with well deve-
loped hedges. He suspects that good, useful wood, such as
lime, was no longer present in sufficient quantities. The
crinkled nature of the growth-rings seems to indicate that
young twigs, which could have been taken from hedgerows,
were generally used.

In his analysis of seeds from seven sites of the Danubian
culture, for Rössener sites, and a Bronze Age settlement
in the triangle Köln–Aachen – Bonn, Knörzer (1971)
identified ten species, c.q. genera of wild plants which
appeared to a greater or lesser extent in all the sites in-
vestigated by him. They formed together 90% of all seeds
of wild plants present. These ten are: Chenopodium
album, Polygonum convolvulus, Lapsana communis,
Bromus sterilis, Galium spurium, Rumex sanguineus,
Polygonum persicaria, Phlium sp., Poa sp., and Vicia
hirsuta. The seeds of these plants only appeared together
with grain finds. Even now, most of these appear as weeds
in grain fields. On the basis of their frequent association
Knörzer suggested a prehistoric plant community of weeds
in grain fields, occurring on the Rhineland loess; the
Bromo-Lapsanetum praehistoricum, named after two char-
acteristic plants, Bromus sterilis and Lapsana communis.
Knowledege of this community is probably not complete,
according to Knörzer, since low-growing weeds would not
be gathered in harvesting, as presumably only the ears were
cut. Besides, plants with less resistant seeds will also be
absent. However, it seems that a few of the species distin-
guished by Knörzer actually avoid cultivation, particularly
those after which his community is named, Bromus sterilis
and Lapsana communis, and furthermore Rumex sanguineus.
Knörzer’s description of the synecology of these species
is as follows:
Lapsana communis grows as a semi-shade plant mainly on
the fringes of hedges and woods, and may originally have
appeared in clearances under similar circumstances. It is
rare in arable weed communities in the lower Rhineland.
Bromus sterilis at present occurs especially along roads and
on rubbish heaps. It is rarely found in arable fields.

In pollen diagrams from Neolithic sites in Switzerland,
Troels-Smith (1955) published a number of species in
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Rumex sanguineus grows at present as a semi-shade plant
in ‘Auenwälder’ and along forest roads.
Lapsana communis and Bromus sterilis are both characteris-
tic species for the Alliario-Chaerophylletum temuli associa-
tion, the synecology of which can be described as follows:
a characteristic outskirt vegetation in the semi-shade of
hedges, forest, or brushwood on rich, rather moist, nitroge-
nous soils of diverse structure; it displays transitions to
(amongst others) the Rhamno-Prunetea of the Euro-
Siberian thorny bushes (cf. Tüxen 1952, 112). Such an
outskirt vegetation may represent a transition to the mantle
vegetation not only in space but also in time. Since the
same ten species appear repeatedly in all the investigated
samples, Knörzer concludes that here is a case of prolonged
cultivation on the same piece of ground. He discounts
soil exhaustion for a number of reasons, continuity and
stability, moreover, being the very conditions necessary
for the development of the above-named brushwood.
Knörzer’s suggestion that the prehistoric fields in the
lower Rhine loess region were encircled by remnants of
forest or hedges appears in the light of the above data to be
correct. The plant community of arable fields which he
suggests, on the other hand, does not appear to hold good,
since a number of the characteristic species are represented
in the samples not because they belong to the arable
communities, but because they belong to the outskirt vege-
tation between field and mantle (= enclosure). There are
no indications for a Bromo-Lapsanetum in samples from
Iron Age settlements analysed by Knörzer. He rightly
notes that, because the fields became larger, there was
not enough shade on the fields to allow shade-loving plants
to grow there. Nor would this have been the case in a
Neolithic field, otherwise the conditions for cereal growing
were not fulfilled, i.e. their light demands. Shade was only
present along the fringes of the fields, even in the
Neolithic.

Enclosures and boundaries
Enclosures of all forms undoubtedly played an important
role in prehistory. In those regions where natural boundar-
ies, in the shape of thorny scrub, already existed or deve-
loped spontaneously, prehistoric man will have made grate-
ful use of them. From an analysis of the use of labour in
a primitive agricultural community in New Guinea
(Rappaport 197l), it appeared that enclosing a field costs
more labour than any of the other preparation processes,
save the actual clearance of undergrowth, but even more
than chopping down the trees. In order to reduce the
length of the enclosure per surface unit, adjacent plots were
taken into cultivation.

Fig. 2 Species and genera of the Prunetalia spinosae
increasing or appearmg contemporary to Hypericum,
Allium ursinum, Fragaria, and Heracleum (drawing
IPP after Troels-Smith 1955)

The advantage of making use of natural shrubs and shrub
growth on man-made boundaries (pastures/fields versus
forest) were twofold:
1 First the arable land, and later the domestic animals,
were protected from wild animals.
2 The Prunetalia bushes and the associated outskirt
vegetation are characterized by a diversity of edible fruits,
like blackberries, raspberries, wild strawberries, sloe, wild
apple, cherry etc. From the remains in Neolithic settle-
ments it is known that all these fruits were gathered. The
extension of the Prunetalia brushwood by the enlargement
of their potential habitat furnished man with a valuable
food source near at hand. Once he had realized that these
shrubs developed spontaneously on the boundaries between
field and woodland, it is quite possible that man then
began to help nature along a little (cf. Bradley 1972).
A similar system of small enclosed arable and pasture
fields is well suited to Troels-Smith’s theory. Unless pollen

samples were taken within the enclosures (and where
these were situated is impossible to establish archaeologi-
cally) it cannot be expected that much of the pollen from
the weeds growing there (Plantago lanceolata, Rumex,
Compositae) will be present in the pollen samples, since
the pollen can only penetrate the thick shrubs with diffi-
culty (Tauber 1965). Moreover, the wind velocity will be
virtually nil in such a situation. Provided that enough of
these pasture plots were present (and the rapid expansion
of the Prunetalia species at the beginning of the Neolithic
seems to point in that direction) hand feeding, even in
winter, was hardly necessary during the mild Atlantic
phase. The inception of Neolithic farming activities will
therefore be represented in the pollen diagrams by an
increase of the Prunetalia species, to be understood palyno-
logically under, for example, Rosaceae, Cornus sanguinea,
Frangula alnus, Viburnum opulus, Rhamnus cathartica,
Euonymus europaeus, Ilex, Lonicera, Clematis.
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Fig.4 Values for arable and pasture weed pollen in PFB, AOO, and BB barrows in the province of Gelderland (drawing IPP)

Comparison of palynological analysis of PFB barrows in
Drente and the Veluwe

and certainly do not differ much from those for the BB
culture. However, what is really remarkable is that
Succisa appears to have taken the place of Plantago, while
the Tilia values are high. Under what conditions could
such a pattern be expected? Plantago lanceolata is a typi-
cal open-terrain plant, while Succisa can occur in exten-
sively grazed, rather open woodland (cf. Van Leeuwen,
Londo, and Van Wijngaarden 1971). If the pollen diagrams
from both regions are now compared (Fig. 5), those from
Drente (Van Zeist 1955, 1959; Van der Spoel-Walvius
1964) exhibit a pronounced peak for Plantago lanceolata,
coupled with a recession in the Quercetum Mixtum at a
point in the sub-Boreal. In contrast to this, ‘pronounced
clearance spectra’ could not be established in the Veluwe
diagrams (Polak 1959, 1967), though a ‘gradual rise of

The second model may be illustrated by the comparison of
the results of palynological analysis of PFB barrows in the
province of Drente with those of the Veluwe (province of
Gelderland). Noteworthy in the former (Fig. 3) are the
high values for Plantago lanceolata, Rumex, and Gramin-
eae, interpreted by Van Zeist as the results of a Plantago
landnam. In addition, the values for Tilia are much lower
when compared with those of the TRB culture (Waterbolk
1958). The Veluwe analyses (Fig. 4) show, with one
exception, which will be discussed later, extremely low
values for Plantago lanceolata, while Rumex is totally
absent and the values for the Gramineae are equally low
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Fig. 5 Values for Plantago pollen in the diagrams of
Korupsø and Bøllingsø (after Iversen 1941), Uddelermeer
(after Polak 1959), and Nieuw Dordrecht (after Van der
Spoel- Walvius 1964) (drawing IPP)

the NAP coincides with a decrease in the extent of the
forest; in particular the oak forest gradually recedes’.
There is no question of this being the sudden recession
of woodland coupled with a rise in the values for herbs as
in a classic Iversen landnam. As the Veluwe diagrams were
taken in the centre of the occupation area in a small lake
and the Drente diagrams were located in the vast peat bog
area east of the main occupation area, one should expect
a much more pronounced human influence to be represent-
ed in the Veluwe diagrams. Consequently, it could be
suggested that the PFB people on the Veluwe did not
practise a Plantago landnam: in other words, they did not
burn down tracts of forest to make pastures for their
livestock, but instead allowed their animals to graze in the
woodland, which in itself resulted in a gradual opening up
of the forest. The low values of, for example, Ericaceae
until well into the Bronze Age (another point of contrast
with Drente) and the survival of lime also point to this
conclusion.
What is the reason for such differing behaviour of the
PFB folk in these two regions? Any explanation should,
at the same time, clarify the odd exceptions from the
Veluwe region, i.e. the few PFB barrows with a peak for
Plantago. The explanation probably lies in the difference
of the soils and hence the vegetation of the two regions.
In Drente a deposit of glacial boulder clay occurs just
under the surface. This is virtually impermeable and run-
off collects in a strongly dendritic system of streams (Fig.
7.) Drente is thus well supplied with streams and small
rivers. Quite different is the situation on the Veluwe
(Fig. 6), which consists of push morains, cover sands,
and fluvio-glacial material of porous nature. Rainwater
seeps down to the water table some 20–30m and more
below, and reappears as springs along the lower edges of
the Veluwe. The resulting river valleys were the most
attractive for settlement, but make up only a fraction of
the total area, which consists mainly of dry, sandy soils
(Westhoff et al. 1973, 185, 242). This suggests an open
woodland with chiefly oak, lime, birch, and hazel on these
soils, the undergrowth being comparatively well developed
and thus providing sufficient fodder for livestock. As a
result of grazing, the woodland will have become increas-
ingly open, allowing grass and heather to encroach. But this

was a far more
of the forest.

gradual process than the wholesale burning

Similar process in Denmark
In Denmark a similar process can be observed. In two
diagrams from central Jutland (Bølling Sø and Hostrup
Sø), Iversen (1941, 52–3) found no indication of
clearance fires, the fall in the curve of the oak mixed
forest is not pronounced, and the birch shows no distinct
transitory increase. Plantago and Rumex, though present,
display no distinct peak (Fig. 5). Iversen remarks: ‘Unless
the characteristic land occupation phase is underdeveloped
in the diagrams owing to slow sedimentation, we must
assume that the relatively slight density of the forest and
its wealth of grass made a clearance fire unnecessary.’
This makes it possible to explain the difference of opinion
between Danish and Dutch scholars as to the identity of
the Neolithic folk responsible for the Plantago landnam.4

Fig. 6 High-sand soils (nos. 113–124 = 1) and brook deposits
(no. 132 = 2) in the Veluwe region, province of
Gelderland (drawing IPP after the Soil Map of the
Netherlands, 1:200,000: Soil Survey Institute.
Wageningen (1960), sheet 4). 3 = other soils.
For legend see Fig. 7
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Fig.7 High-sand soils (nos. 113–124 = 1) and brook deposits (nos. 132–133 = 2) in the province of Drente (drawing IPP
after the Soil Map of the Netherlands: Soil survey Institute, Wageningen (1960), sheet 1). 3 = other soils

According to Troels-Smith (1954), it was the non-mega-
lithic early Neolithic B TRB folk in Denmark, while in
Holland it was the PFB culture, which is equivalent to the
early phases of the Danish Single Grave culture. Examin-
ation of the distribution pattern of the latter shows that
they are confined to the sandy areas of Jutland – the very
soils on which, according to Iversen, the woodland was so
open that clearance by fire was not even necessary.
Since areas with this type of woodland are smaller and
more scattered in Drente than on the Veluwe (Figs. 6, 7),
the available grazing land may soon have been insufficient,
thus necessitating clearance of the closer Fraxino-Ulmetum
woodland. The pollen spectra from just two of the Veluwe

PFB barrows do show Plantago landnam values charac-
teristic for the PFB culture in Drente, but both of these
are situated in one of the erosion valleys on the eastern
edge of the Veluwe, near to the IJssel valley, where a
totally different vegetation pattern is to be expected.
Here it should perhaps be stressed that this study primarily
concerns pollen samples taken from the old surface under the
barrows, not from the settlements. The distance between
the settlements, with their arable fields and pastures, and
the barrows will also be of importance in the comparative
representation of certain pollens (especially those of weeds)
in the samples. The marked decrease in culture indicators
in the samples from BB barrows could be caused by the
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desire to prevent livestock trampling over ancestral
graves, and hence the placing of barrows further and fur-
ther from the settlements and fields, which must still have
lain along the valleys at the edges of the Veluwe. The
situation of barrows need not, therefore, necessarily mean
that increasingly marginal land was taken into use (cf.
Modderman 1964), but only that the distance between
barrows and settlement became greater.
Adaptation is also well illustrated by the discovery of PFB
settlements in the western Netherlands. Already mention-
ed are the settlements of Zandwerven, Leidschendam, and
Voorschoten. To these may now be added Aartswoud
(province of Noord-Holland) a pure PFB/BB settlement.
It is situated on a creek ridge in a marshy, treeless land-
scape and was, according to the latest geological survey,
inhabitable towards the end of the Calais IVA2 transgres-
sion phase, dated by radiocarbon to 2150 bc, and into the
beginning of the following regression (Ente, Zagwijn, and
Mook 1975). There is evidence for arable farming (in both
seed and pollen analysis) and stock breeding. The people
also gathered shellfish, but part of the food supply, such
as apples and blackberries, must have been brought from
elsewhere, since these could not have grown locally. 5

Similar settlements have been located along the former
coastline in the province of Friesland.
In conclusion, one can say that there is less evidence for
a culture-dominated pattern of interference with the en-
vironment than for the adaptation of the various Neolithic
cultures to the landscape itself (cf. Higham 1969). The
latter seems to be the primary factor. 6

Notes
1. Miss C C Bakels (Instituut voor Prehistorie, University,

Leiden) is preparing a thesis on the Danubian culture in
its ecological context.

2. Of the PFB culture, Zandwerven (Altena and Bakker
1961), Leidschendam, Voorschoten (Glasbergen,
Groenman-van Waateringe, and Hardenberg-Mulder 1967),
Bornwird (Louwe Kooijmans 1974, 26), Steenendam,
Gaasterland (Elzinga 1973a, b; 1974a, b), Aartswoud
(Louwe Kooijmans 1974, 26) and Kilhorn (pers. comm.)
W Glasbergen); of the BB culture Oostwoud (Van Giffen
1961) and Molenaarsgraaf (Louwe Kooijmans 1974,
171 ff.).

3. Cf. Fleming (1972, 188): ‘There is no reason whatsoever
why there should ever be a one-to-one correlation between
the users of a particular type of pottery and a decision to
adopt a single economic strategy.’

4. In contrast to the view of Turner (1970, 98) that on the
European continent the elm decline and the Plantago
landnam are associated with two archaeologically distinct
cultures.

5. Oral communication by J P Pals (Albert Egges van
Giffen Instituut voor Prae- en Protohistorie, University
of Amsterdam).

6. Translated into English by Mrs. Carol van Driel-Murray.
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Abbot’s Way, Somerset Levels, 88, 91–4
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Acanthinula aculeata, 69
Acanthinula lamellata, 71
Acer, Acer campestre, 137, 138, 139
‘Acheulian’ industries, Caddington, 16
Acicula fusca, 69..71, 71
acorns, for food, 137
Acrise, Kent: Mesolithic material, 75
Adelocera murina, 33, 34
aeolian sediments, 12, 18. See also loess
Agabus wasastjernae, 33
agriculture, cultivation, 29, 31, 57, 58, 95,

100, 137
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early stages, 24, 32, 135

associated plants, 135, 139
effect upon soils, 18, 22–4, 25
in forest clearings; 23
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See also cereals; farming

Airaphilus elongutus, 34
Alces alces, 49, 53–4. See also elk
Alcester Roman site, 25–6, 34, 44
Aldborough, 1
alder, 83, 86, 88, 94, 137, 138. See also

Alnus
Alfriston: Mesolithic material, 75
Algeria: aeolian sediments, 12
Allen, G W, 2
Alliario-Chaerophylletum temuli plant
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Allerød Interstadial, 69

ungulate fauna, 48–9, 49, 53
Allium ursinum, 138, 139, 140
alluvium, river, 22, 23, 25

Severn-Avon. 27-32
Upper Thames, 35, 36, 37

Alne, River, 28
Alnus, 33, 57, 61, 94, 135. See also alder
America: loess deposits, 12
amphorae, pre-Roman, 8
Ancylus fluviatilis, 32
Anemone nemorosa, 139
Anglo-Saxons, 3. See also Saxon period
animals, domesticated, see domesticated

animals
animals, wild:

fluctuation in numbers, 59, 78
on Mesolithic sites, 81–2
and phosphate in soil, 22, 24
seasonal migration, 48, 50, 53
See also ungulates and animals by name

Anobium. 33
Anobium punctatum, 36
Anston Cave, Derbyshire, 50, 51, 53
antler picks, 113
AOO Beaker culture, 135, 142
Aphodius, 33, 34, 36
Apoderus coryli, 33
apophytes, 138, 139
Appleford, Oxfordshire, 124

settlements, and environment, 35, 36,
37, 42, 43

apples, crabapples, 137, 140, 145

Arachnida, 42
Arborfield: place-name, 125
ard shares, 103–l3

earth penetration and side tilt, 108, 110,
112

iron, iron-sheathed, 103, 110, 111, 112
Roman period, 110
stone, 104–10, 112, 113

manufacture, 106–8
wear marks, 104, 105, 107, 108, 109,

110, 112
wood, 103–4, 104, 108, 110

ards, ard-heads, 103, 108, 110
efficacy, 111–13
See also plough marks

Armiger crista, 32
Arrow, River: alluvium, 26, 29
arrowheads, 88, 100
Artemisia, 59, 135, 141, 142
art, artists, and landscape, 8
Ascot: spade marks, 113
ash (tree), 37, 88. See also Fraxinus
Ashdown Sands, and Mesolithic sites, 75,

76, 78
Ashe, Kent: Mesolithic material, 75
Asia: loess, 15
Aston: place-name, 124
Atlantic period Zone VIIa, 2, 18, 21, 69,

83, 135, 138
tufa, 71, 72
ungulates, 46, 52, 54, 54–5

aurochs, 22, 53, 54. See also Bos primigenius
Australia, 12, 77, 83
Austria: loess deposits, 15
Avebury, 117
Aveline’s Hole, Somerset, 48, 50, 53, 55
Avena, 137
Avon valley alluvium, 27–8. See also

Pilgrim Lock
bacteria, spore-producing, 59

Thermoactinomyces vulgaris, 59. .61–2
Badbury hillfort, 122
Bagley Wood, Oxfordshire, 23
Baker’s Hole, Kent, 16
Balea, 69
‘banjo’ enclosures, 120, 122
Banwell Cave, Somerset, 48
barbed points, 49
Barbed Wire pottery, Netherlands, 135
Barham, Suffolk: loess, 16
barley, and loess soils, 17
Barnsley Park Roman villa, 44, 117
barrows, 5, 117, 119

and buried soils, land surfaces, 21, 24,
98,99, 100, 101, 137, 144

with cairns, 101, 102
distribution, siting, 99, 101, 145
Netherlands, 137, 138, 141, 142, 144,

145
Basingstoke: Mesolithic material, 75, 77, 78
battle-axes, 2
Baulking: place-name, 124
Bay’s Meadow Roman villa, Droitwich, 44
BB (Bell Beaker) culture, 135, 137, 138,

141, 142, 144
Beachy Head: Mesolithic material, 75
Beaker people, cultures, 2, 5, 66, 95, 96, 97,

98, 99. See also AOO Beaker culture;
BB culture; PFB culture; TRB culture

beans, 25
bear, 46, 48
beaver, 137
Beckford, Worcestershire, 26
beech, 33, 138. See also Fagus
beetles, 31, 33–4, 37, 43, 44

of dead wood, 33, 34, 36, 37, 44
water, 33
See also Coleoptera

Belgae, 3
Belgium: loess deposits, 15, 17
Berkshire:

loess soils, 14
place-names. 123–5

Betula, 33, 59, 90, 94, 135. See also birch
Betula pendula, 139
Bidford-on-Avon, 28, 34
Bigbury: ard share, 110, 111
Binfield: place-name, 125
birch, 22, 69, 83, 86, 88, 143. See also

Betula
bird bones, 137
Bison, 46, 48, 49, 55
Bison bonasus, 50
Bison bonasus arbusto-tundrarum, 50
Bison priscus, 48, 49, 50
Bithynia tentaculata, 32, 36
bivalves, 31, 32, 41
blackberries, 137, 140, 145
blanket bog, 83
Blashenwell, Dorset: ungulates, 52
Blewbury: place-name, 124
boar, wild, 137
Bobbitshole, Ipswich: loess, 16
bog myrtle, 94
Bokerley Dyke, 120, 122
Bøllingsø, Denmark, 143
bone shares, 103
Bonney, Desmond, 125
Bonsall, Clive, 54
Bordesley Abbey, and land clearance, 7
Boreal, 2, 50, 51, 52, 54, 63, 64, 69, 83

Early. Zone V. 51, 53–4, 69, 83
Later, Zone VI, 52, 54, 69, 71

Boreal/Atlantic transition, 2, 71, 83
Bornwird, Netherlands, 136
Borth, Cardiganshire: ungulates, 52, 54
Bos. 48. 49
Bos longifrons, 48
Bos primigenius, 46, 49, 50, 53, 54. See

also aurochs
Boscombe Down: ditch, 120
Bosco’s Den, Gower, 48, 50
Bottlebush Down, Dorset, 117, 121, 122
Boudicca, 58
bovids, 46, 48, 49. See also Bison; Bos
bows, yew, 88
bracken, 25, 35, 37. See also Pteridium
Bradfield: place-name, 125
Braybrooke, Northamptonshire, 132
Brean Down, Somerset: ungulates, 47, 48
Breckland, 15, 57
Breiddin, the, 45
brick industry, 7
brickearths, and loess, 14, 15, 16
Brightwell: place-name, 124
Brockley Warren, Hampshire, 117
Bromo-Lapsanetum praehistoricum plant

community 139, 140
Bromus sterilis, 139, 140
Bronze Age, 2, 8, 29, 98–9

barrows, 99, 100, 102, 119
and buried soils, ditches, 98, 99, 102,

117, 137
fields, enclosures, 112, 117, 122
habitat and land use, 33, 34, 58, 59,

99–102
clearings, 59, 96, 97, 98
reclamation of podzols, 24

Netherlands, 135, 139, 143
Brook, Kent: snails, 71
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Brue, River, 86, 88
Buckland: place-name, 123, 124
buildings: characteristics in Lowland Zone, 7
Bulwick, Northamptonshire, 134
Burghfield: place-name, 125
burial grounds, monuments, 3, 4, 95, 96,

See also barrows
136

Bursch, F C, 137
butchery sites, 100
Buxus sempervirens, 139
Caddington: loess, 16
Caerwent, 1
Calais stages, 135, 136, 137, 145
California: forest clearance study, 23
Calluna, 58, 62, 91. See also heather
Cambridgeshire villages, 126
Cannabinaceae, 58
Capreolus capreolus, 49. See also deer, roe
Carlisle, 1
Carmarthen, 1
Carpinus, Carpinus betulus 58, 61, 135,

139. See also hornbeam
Carrant Brook, 26
Carter, H H, 53
Carychium, 63, 66
Carychium tridentatum, 69
Casparie, W A, 137
Castle Ashby, Northamptonshire, 133, 134
Cathole, Gower, 55
cattle, 100, 137, 138

Chillingham, 54
causewayed enclosures, 95, 96, 99, 100
caves, 16, 97

and ungulate fauna, 46
Caxton, Cambridgeshire, 126
‘Celtic’ fields, 112, 115, 116 Plate, 119, 120,

122
Bottlebush Down, 117, 121, 122
definition, 115..117, 117
long fields, 117
See also fields

cereals, grain, 8, 17, 23, 25, 36, 37, 94, 96
history, Hockham Mere, 58
Netherlands, 135, 137, 140, 141, 142
stored grain, 59

pests, 34, 44–5
storage pits, 2, 44, 45

weeds of grain fields, 139
winter, 17, 25, 31

Cervus, 46
Cervus elaphus, 48, 53. See also deer, red
Cervus elaphus canadensis, 53
Cerylon, 33
Chadstone, Northamptonshire, 134
Chaldon Down: Mesolithic site, 77
Chalk, Chalk Downs, 3, 5, 9, 24, 25, 98,

l00–2,112,117
and loess soils, 14, 15, 17, 18
Mesolithic sites on, 75, 76, 77, 78

Chalton area, Hampshire: settlements, 127
charcoal, Iron Age use of, 122
Charney: place-name, 124
charter-boundaries, 124, 125
Chelm’s Combe, Cheddar, 48, 50
Chenopodiaceae, 135, 141, 142
Chenopodium album, 139
Cherbury fort, Berkshire, 124
Cherhill, Wiltshire:

molluscs, and habitat, 63-8, 72, 73
ungulates, 51, 52, 53, 54

cherry, 140
chert deposits, 81
Chieveley, Berkshire, 125
Childe, V Gordon, 44
Chillingham herd, 54
Chilterns:

loess soils, 14, 16
place-names, 125

Chilton Track, Somerset Levels, 90
China: loess, 18
Cholsey: place-name, 124
Christianity, and spatial patterning, 3
Chrysanthemum leucanthemum, 37
Church Hole, Nottinghamshire, 55
Church Stretton, Salop: peats, 33
churches, 9

Cissbury: Mesolithic material, 75
Cladium, 90, 91
Cladonia, 50
Clausilia, 66, 69
clay, 18

in loess soils, 13, 17, 18
eluviation, migration, 18, 21, 23

Severn-Avon valleys, 28, 29, 31
wind-blown particles, 12
See also Weald Clay

Clay-with-flints, 14, 17, 18, 77, 78
Clematis, 138, 139, 140
Clematis vitalba. 138
Clewer: place-name, 123, 125
climate, climatic changes, 1, 2, 69, 71, 122,

138
deterioration, 2, 3

Saxon period, 58
post-glacial amelioration, 2, 49, 50, 53,

63
See also rainfall

Clutton-Brock, Juliet, 54
Cobbett, William, 9
Coelodonta, Coelodonta antiquitatis, 48, 50,

55. See also woolly rhinoceros
Cogenhoe, Northamptonshire, 132..134
coins, 2
Coleoptera, 39-41, 44, 81. See also beetles
Coleshill: place-name, 124
Colne valley, 81
Colorado: forest clearance study, 23
Columella, 69
communications in Lowland area, 8
Compositae, 58, 138, 140
conservation of natural resources, 4, 5

contemporary movement, 8
cooking sites, communal, 100
coombe rock, 15, 16, 63
Coomb’s Ditch, Dorset, 122
coppice, coppicing, 22, 86, 88, 89, 94
core analysis, 61
coriander, 37
Cornus sanguinea, 138, 139, 140
Cornwall: loess soils, 14, 16
Corylus, Corylus avellana 57, 58, 59, 61, 66,

94, 135, 137, 139, See also Hazel
Cottenham, Cambridgeshire, 126
cotton grass, 91
country estates. and landscape, 7
Countryside Commission, 9
County Councils, and archaeology, 9
cows, 23, 111
Coxwell: place-name, 124
crabapples, 137. See also apples
Cranborne Chase: Mesolithic sites, 77
Crane’s Moor, Hampshire, 83
Crataegus, 35, 36, 37, 137, 139
Crataegus monogyna, 138
Crataegus oxycantha, 138
Crayford: ard share, 110, 111
creels and nets, 137
Creswellian tools, 46, 47, 48, 50, 53, 55
Cross, T, 59
Crowthorne, Berkshire, 125
Cruciferae, 58
Crustacea, 36, 42
cryoturbation, 13, 18
Cryptolestes ferrugineus, 44
cultural continuity, 3, 4, 7
cultural unity, 3, 4
Cwm Nash, Vale of Glamorgan: molluscs,

and habitat, 63, 68-72, 72, 72-73, 7 4
Cyperaceae, 94
Czechoslovakia: loess deposits, 15

Danish raids, 58
Danubian culture, 135, 139
Dartmoor, 59, 83

Mesolithic sites, 81, 83
deer, 22, 48, 78, 81, 83

American red, 53
giant, 49: see also Megaloceros
giant red, 48, 48-9
red, 46, 48, 49, 50, 53, 54, 137
roe, 49, 53, 54, 81, 137

deer-parks, 7
deforestation, see under forests

Delting, Shetland: ard share, 105
Denmark:

climate, 50, 53
Neolithic environment and cultures,

143–4
ploughing equipment, 103, 110, 111
ungulates, 50, 54

Derbyshire: loess soils, 14, 17
deserted villages, 126
Devensian Glaciation, 15, 16, 18, 27, 46
‘Deverel-Rimbury’ urns, 8
‘Devil’s Ditch’, Hampshire, 116 Plate
Devil’s Highway Roman road, Berkshire, 125
Devon: loess soils, 14, 16
Dimbleby, G W, 35
Discus, 63
Discus rotundatus, 63, 69, 71, 72
Discus ruderatus, 63, 71, 72
ditches, 35, 115

boundary, 7, 115, 138
comparative sections, 120
See also linear ditches

Domesday Book, 6, 7, 125, 134
domesticated animals, livestock, 4, 24, 36,

62, 100, 137, 138
enclosures for, 115, 120, 122, 138
seasonal movement, see transhumance
stock breeding, rearing, 4, 25, 135, 137,

138, 145
See also grazing; pasture

Donnerupland, Denmark: ard, 103, 105, 110
Dorset:

barrows, and land use study, 98, 99
ditches. fields, 115, 122
loess soils, 14

Dorset cursus, 122
Døstrup, Denmark: ard, 103
Dowel Cave, Derbyshire, 48
drainage, and place-names, 124
drainage works, east coast, 7
Drente, Netherlands, 136, 141, 142, 143, 144
Droitwich: Roman villa, 34, 44
drought, 17, 22, 24-5
droveways, 35, 42, 89
Dryocetes villosus, 33
Dryophthorus corticalis, 33
Dunrossness, Shetland, 112
Durham, County: loess soils, 12, 14, 16

Eagles, B N, 122
Earls Barton, 133, 134
earthworks indicating village sites, 127-32,

134
East Anglia:

communal cooking sites, 100
elm decline, 94
loess soils, 14, 18

East Garston, Berkshire, 124
East Ham, London: ungulates, 46, 52, 54
East Meon church, Hampshire, 9
Eastbourne: Mesolithic material, 75
Easthampstead: place-name, 125
Ebbsfleet pottery, 66
economic characteristics of Lowland Zone,

7 - 8
Eday, Calf of, Orkney, 113
education for landscape management, 8-9
Eemian Interglacial, 15
Egypt, 44, 54
Elderbush Cave, Staffordshire, 46, 47, 48, 50
Eleocharis, Eleocharis palustris, Eleocharis

uniglumis, 37
elder, 42. See also Sambucus nigra
elk, 49, 53, 53-4, 54, 81
elm, 86, 88, 90, 94

lopping for fodder, 138
See also Ulmus

elm decline, 57, 58, 59, 94, 138
Elstead, Surrey, 77, 83
Elster Glaciation, 15
Empingham, Rutland: Roman settlement,

44
Englefield: place-name, 125
English settlers, and place-names, 124
Equus, 46, 48, 49, 54. See also horse
Equus ferus, Equus ferus gmelini, Equus

ferus przewalski, 49
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Equus ferus solutréensis, 49, 54
Equus germanicus, 49, 54
Eremotes, 33
Ericaceae, 91, 141, 142, 143
Eriophorum, 91
Ernoporus caucasicus, 33
Ertebølle culture, 135
Essex: loess soils, 14, 15
Euonymus, 139
Euonymus europaeus, 138, 140
Euphestia elutella, 44
Europe: loess deposits, 15
Evans, J G. 120
Exceat: Mesolithic material, 75
-ey (ieg), place-name ending, 124, 125

medieval, 134
mixed oak, mixed deciduous, 21, 71, 90,

Netherlands, 135, 138, 142, 143
142, 143

regeneration phases, Somerset Levels, 88,
94

water and soil system, 21
See also mantle vegetation; woodland

fowling, 88, 96, 113
Fox, Sir Cyril, Personality of Britain, l–4, 8,

10, 17, 22, 46
fox, 48
Fox Hole Cave, Derbyshire, 53, 55
Fragaria, 138, 139, 140
Fragaria vesca, 139
France, 8, 44

Fagus, Fagus sylvatica, 135, 139. See also
beech

Faringdon: place-name, 123, 124
farming, husbandry, 4, 5, 8, 17–18, 32,

140
arable, 5, 8, 24, 88, 94, 137, 138, 145

weeds of, 37, 135, 138, 139, 141, 142
See also agriculture; domesticated

horse, 49, 54
Ioess, 13, 15, 17

Frangula alnus, 140
Fraxino-Ulmetum woodland, 144
Fraxinus, Fraxinus excelsior, 33, 57, 135,

137, 139, See also ash
Friesland, 145

animals; pasture
farming communities, Somerset Levels, 89
Farmoor, Oxfordshire: settlements, and

environment, 35–43
farms, farmstead settlements, 3, 17-18
Farnborough: place-name, 123
Farnham: place-name, 124
feld, field, in place-names, 125
fences, 7, 120, 122
Fengate, 3, 57
fen-wood, 86, 88, 90, 91, 94
ferns, 35, 37
field archaeology, 8
field boundaries, 7, 26, 115, 119, 138, 140

banks, 7, 117, 119
walls, 117, 138
See also hedges; ‘ranch boundaries’

field survey, and villages, 126, 127, 132
field systems, 3, 4, 111, 112
fields, 7, 22, 25, 35, 42, 112–13, 115. See

also ‘Celtic’ fields
Fifield: place-name, 124
Filicales. 61

Frilford: place-name, 124
frost wedges, 15

Finchampstead: place-name, 125
fire, burning, 22, 83, 86

burning and grazing cycle, 99
effects of, 23–4, 59, 83–4, 138
forest and woodland clearance, 59, 62,

83, 138, 143–4
and hazel. 83

fish, fishing, 4, 79, 88, 96, 113, 137
Fishbourne. 44
Fisherwick:’ Iron Age site, 34
fishponds, 132
Flandrian period, 18, 32, 33

ungulates, 48, 49, 50–3, 54
flax. 37
flint tools, stone tools, 88, 97, 100

barbed points, 49
Mesolithic, see under Mesolithic
projectile points, 96
stone axes, 2
wear and reworking, 97
See also Creswellian tools; Upper

Palaeolithic tools
Flixton, Yorkshire; ungulates, 47, 49, 51
floodplains, 25–6, 27, 28, 35, 37, 42
food, diet, 25, 78, 79, 88, 113, 137, 140,

145
hazel nuts, see under hazel

Fordington Great Field, Dorset, 115
fords, and place-names, 124, 125
forests, 22, 32, 34

and beetles, 33, 44
clearance, deforestation, 18, 57–8, 59,

61–2, 66, 68, 83, 98–9; see also
under Mesolithic

effects of, 23, 24, 25, 81
plants associated with, 59

clearance–cultivation–regeneration
cycle, 22, 57

grazing in, see under grazing
management, Neolithic, 94

fruit growing, and loess soils, 17
fruits in outskirt vegetation, 140
Funnel Beaker culture, see TRB culture
Fyfield Down, Wiltshire, 5, 117

Gaasterland, Netherlands, 136
Gaddesden Row, Hertfordshire: loess, 17
Gagea lutea, 138
Galium spurium, 139
Garford: place-name, 124
Gastropoda. 41
Gelderland, Netherlands, 142, 143

Veluwe region, 136, 142, 143, 144, 145
Gelling. P S, 112
Germany, 25, 54, 103

loess, 12, 13, 15
Giffen, A E van, 137
Ginge: place-name, 124
Gipping valley: loess, 16
Girling, M, 45
Girlsta, Shetland: ard share, 107
glaciation, and soil fertility, 12
Glamorgan, Vale of: loess soils, 14
Glastonbury:

ard share, 110
lakeside village, 88

Glastonbury Abbey, 7
glutton, 48
goat, 55, 137
Goosey: place-name, 124
Gough’s Cave, Somerset, 49, 51, 53, 55
grain crops, see cereals
grain storage pits, 2, 44, 45
granaries, Roman, 44, 45
Grantchester, Cambridgeshire, 126
grass, 25, 37, 91, 94, 143. See also

Gramineae
grassland, 33, 36, 37, 42, 69, 137

herbs of, 138
See also ‘pasture

Graminaceae-Cyperaceae peat, 137
Gramineae, 36, 57, 58, 61, 94, 138, 141,

142. See also grass
gravels, see river gravels; river terraces
grazing, 5, 25, 34, 37, 95, 138, 144

habitation sites, domestic sites, 4, 96, 101,
See also settlements

Hagbourne: place-name, 124
hamlets, 7, 132–4
-hamm, place-name ending, 124, 125
Hampshire, 9

barrows, 99
ditches, fields, 115, 116 Plate, 119, 120
loess soils, 14, 17
place-names, 125

Hanney: place-name, 124
Hardhill: ungulates, 52, 54
Hardwick, Northamptonshire, 128..130
Harringworth, Northamptonshire, 127–8
‘Harroway’, Hampshire, 116 Plate, 122
Harwell: place-name, 124
Hatford: place-name, 124
hawthorn, 36, 37. See also Crataegus
hay, 23, 37, 59
hazel, 22, 33, 37, 66, 71, 82–3, 84, 94, 143

coppices, 86
and fire, 83
nuts, for food, 22, 82, 83, 84, 137
See also Corylus

Hazendonk, Netherlands, 135, 136
hearths, 46, 48, 52, 54, 100
heather, ling, 25, 91, 143. See also Calluna
heathland, 22, 24, 59, 84, 100, 138

and place-names, 125
podzolization, 84, 102
sites on, 24, 99, 100, 102
soil reclamation, 24
vegetation, plants, 25, 58

Heckfield: place-name, 125
Hedera, 59, 83, 138. See also ivy
hedges, 7. 37, 120, 122. 138-9

dating, 7
Helicella itala, 69
Helicella virgata, 72
Helix, 13
Hendred: place-name, 124
Hendriksmose, Denmark: ard, 103, 110, 111
henge monuments, 2, 21, 97, 99
Heracleum, 138, 139, 140
Hertfordshire:

loess soils, 15
Mesolithic sites, 76

Hesperophanes fasciculatus, 34
hierarchical society, 4
High Furlong, Lancashire: ungulates, 47
Highland and Lowland Zones, 46, 97, 99

concept of , 1, 2
Fox’s Propositions reconsidered, l–4

Highland Zone, 45, 50, 53
settlements, buildings, 7

hillforts, and grain storage, 45
hilltop settlements, Lowland area, 3
Hinchliffe, J, 35, 36
Hockham Mere: vegetational history, 57–8,

58AB, 61, 82
Mesolithic period, 59, 60

hoes, 113
Holland, 8. See also Netherlands
hollow-ways, 127, 128, 130
holly, 88. See also Ilex
Holstein Interglacial, 49
Holwerda, J H, 137
Honeygore Track, Somerset Levels, 90
Hooper, M D, 7
Hordeum. 58

grazing and burning cycle, 99 Hordeum vulgare, 137
plants associated with, 37, 139
in woodland, forest, 22, 23, 24,

hornbeam, 23, 88. See also Carpinus
82

143
83, 100, horse, 46, 48, 49, 50, 53, 54, 55, 81,

Horton, Northamptonshire. 129, 130
See also pasture; transhumance

Great Doddington, Northamptonshire, 134
Greenham Dairy Farm, Berkshire, 52
Greensands, Mesolithic sites on, 75, 76, 77,

78. 83. 84
Grendon, ‘Northamptonshire, 132, 133, 134
Grimsditch. 120
grooved ware, 98, 99
Gruting, Ness of, Zetland: ard shares, 104
Grynobius, Grynobius excavatus, 33
Gussage St Michael: boundaries, 122
Gwithian, Cornwall, 112, 113
Gyraulus albus, 32

houses, Neolithic, 2, 112
Netherlands, 135, 137

Hoyle’s Mouth, Pembrokeshire, 48, 50
Hubbard Brook, New Hampshire: forest

clearance study, 23
human remains, 51, 52, 53, 55
Humulus lupulus, 138, 139
Hunsbury: ard share, 110, 111
hunter-gatherers, 21, 22, 79, 100
hunting, 4, 24, 53, 59, 77, 96, 100, 137
Hurstbourne Tarrant, 120
‘hut circles’, Iron Age, 35, 36, 37
hyaena, 46, 48, 50, 55
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Hylastes brunneus, 33
Hylesinus, 33
Hypericum, 138, 140
Hypericum perforatum, 139

Leenow, Orkney: ard share, 106 forest clearance, 21, 57, 59, 83
legumes; 25
Leicestershire: Mesolithic sites,

Hockham Mere, 59, 60
77

Leidenschendam, Netherlands,
population, 78, 79..81, 82–3

136, 145137, and ‘Secondary’/later Neolithic, 95, 96,
Leperesinus fraxini, 37 97, 98
lessivage, sols lessives, 21, 24
lichens, 50

Ightham: Mesolithic material, 75
IJssel valley, Netherlands, 135, 144
Ilex. 140. See also holly
industry:

Highland Zone, 2
Lowland area, 7–8

insects, 32–4, 35, 36, 37, 42, 53
grain pests, 34, 44–5

Institute of Geological Sciences, 14, 15
invaders of Britain, 1–2, 2, 3, 4

Invasion Hypothesis, 1
Iping Common, 59, 83, 84, 99
Ipsley: alluvium, 29
Ipswich: antler, 49
Ipswichian Interglacial, 15, 16
Ireland, 49, 81, 100

ploughing equipment, 103, 110
Ireshopeburn Moor, 54
Irish elk, 46, 49. See also Megaloceros
iron industry, 7
Iron Age, 2, 3, 98, 99, 102

‘banjo’ enclosures, 120, 122
evidence of environment, 34, 35-42, 58,

field sytems 25, 122
grain, cereals: 43, 44, 45
lakeside villages, 88
ploughing tools, 103, 110, 112, 113
population, 7, 43
settlements, ‘hut circles’, 35, 36, 37
use of charcoal, 122

Isle of Man, 49
Isorhipis melasoides, 33
ivy, 100. See also Hedera
Iwerne Minster: Mesolithic site, 77

139, 140
age of deposits, 15–17
and agriculture, 17–18,19
definition, characteristics, 12–14, 16, 17
distribution, 13, 14–15, 18
erosion of, 17, 18 21, 23, 77

Jacobi, Roger, 50, 53
jade axes, 88
Jarlshof: agriculture, 104, 113
Jones, Martin, 35
Juncus, 35
juniper, 69, 135
Jutland, 143, 144

Kampurarpa (Solanum sp.), 83
Kennet valley, 81
Kent: loess soils, 14, 15, 16, 17
Kent’s Cavern, Devon, 46, 47
Kerney, Michael P, 16, 32
Kildale Hall, Yorkshire: ungulates, 50, 51,

53
Kinfauns, Perthshire: insects, 33, 33–4
King Arthur’s Cave, Herefordshire, 48, 52,

54
Kingston: place-name, 124
Kinsey Cave, Yorkshire, 48
Kirkabister, Shetland: ard share, 104
Kirkcudbrightshire: ungulate, 53
Knoll Down: Grimsditch, 120
Kolhorn, Netherlands, 136
Korupsø, Denmark. 143

Ladle Hill, 122
Lake District, 94, 95
lakeside villages, 88
Lamb, R G, 112
Lambourn: place-name, 124
Lambrick, G H, 35, 36
land ownership, 4, 7, 42
Landbeach, Cambrideshire, 126
landscape managers, 8, 9 
landscaping, 7
Langweiler, Germany, 139
Langwith Cave, Derbyshire, 55
Lapsana communis, 139, 140
Late-glacial:

snails, 63, 64, 69
ungulates, 46, 47, 48, 49, 50, 55

Late Last Stadial: ungulates, 46–8
Lauria cylindracea, 69, 71
Lea valley, 81
leaching, 21, 22, 23, 25

Liguliflorae, 36
Limburger culture, 135
lime, 33, 83, 88, 94, 139, 143.
limestone, loess soils on, 18
liming of land, 22, 25
limpets, 81

See also Tilia

Lincolnshire, 21
loess soils, 15, 17

linear ditches, ditch systems, 4, 116 Plate,
119–22. See also ditches

lion, 46, 48, 50, 55
literature, and landscape, 8
Little Bog Mesolithic site, Hampshire, 83
Little Stretton, Salop: insect fauna, 33
Little Woodbury, 43
livestock, see domesticated animals
Lochmaben: ard, 103
Lockinge: place-name, 124
loess, loess-containing soils, 12–19, 22, 135,

London area: loess soils, 14
Long Wittenham, see Northfield Farm
Longworth: place-name, 123
Lonicera, 138, 140
Lowland Zone, 1–10

buildings, 7
cultural unity, continuity, 3–4
economic characteristics, 7–8
landscave. 7
wealth, 2
See also Highland and Lowland Zones

Luddington, Northamptonshire, 127
Lundgardshede yoke, 110–11
Lurwinn, Ireland, 81
Lyctus fuscus, 36
Lyford: place-name, 124
Lymnaea peregra, 32
Lymnaea truncatula, 32, 63
Lynch Farm Roman settlem

Cambridgeshire, 44
lynchets, 26, 112, 117, 122
lynx, 48,

Mackney: place-name, 124
magnetic surveying, 24
Malton, Yorkshire: burnt grain, 44
Malus, Malus sylvestris, 139
mammoth, 13, 46, 48
mantle vegetation, 138–40
manuring, 3, 5, 8, 22, 24, 25, 112, 117

green, 25
Marcham: place-name, 124
marling of land, 22, 25
Martin Down: Grimsditch, 120
mattocks, 113
Mayo, County: ridge-and-furrow, 113
meadow rue, 37
Meare lakeside village, 88
medieval period, 3, 117, 126–34
Medieval Village Research Group, 134
megalithic tombs  Netherlands 136
Megaloceros, 46, 48, 49, 50, 54
Megaloceros giganteus, 48–9, 49
Melasis buprestoides, 33
Melasoma aena, 33
Mendips: loess soils, 14, 17
Meopham Kent: Mesolithic material, 75
Mere Dyke, Berkshire, 124
Mesolithic, 4, 75–84, 98, 99

animal bones, 50–3, 54, 81–2
Cherhill, 63, 64, 73
effects of activities on environment,

4–5, 22, 59, 83–4, 99
food resources, 78–9, 81, 82

plant foods, 79, 82–3, 84

Milton: place-name, 124
Milton Loch Crannog I, Kirkcudbrightshire,

103

site distribution, 75–7, 84
in alluvial valleys, 81
on Chalk, 75, 76, 77, 78
in Proto-Solent, 79
in Weald, 75, 76, 78, 84

site location, 77–8, 81
territories, 77–9..81
tools, artifacts, 48, 53, 55, 59, 75, 76,

Mespilus germanica 138
80

middens, beach, 44, 79, 81
Middlesex, 125

Mindel Glaciation, 15
Mississippi valley: loess, 12
Misterton Carr, Nottinghamshire, 33
moated site, Northamptonshire, 132
Moccas Park, Herefordshire: insect fauna, 33
Molenaaragraaf, Netherlands, 136
molluscs, shells, 16, 28, 30–1, 31–2, 34, 35,

41, 43, 48, 63–73, 100, 101
for food, 81, 97; see also shellfish
freshwater, aquatic, 13, 36, 43
marine, 71, 97
See also snails

monastic establishments located in fens, 88
Moorhouse, Pennines: ungulates, 46, 54
Mortlake pottery, 66
Mother Grundy’s Parlour, Derbyshire, 52,

54, 55
Mousterian artefacts, 16, 55
Mycetina cruciata, 33

Nana’s Cave, Caldey Island, 55
Nash Point, Glamorgan, 71
Natural Environment Research Council, 94
Navicula mutica, Navicula pygmaea, 137
Nazeing, Essex, 81
Neasham, Yorkshire: ungulates, 47, 49
Nene, River, 130, 133, 134
Neolithic, 2, 5, 17, 75, 98, 99

animal bones, 54, 137
Cherhill ditch, 63, 65, 66, 67
Denmark, 143–4
economy, late Neolithic, 96-9
farming, 32, 95, 135, 137, 138, 139,

140, 141,142, 145
ploughing, 66, 112, 117

forests, 22, 32, 33, 58, 59, 66, 143
forest management, 94
use of forest edge, 99, 140

houses, domestic sites, 2, 96, 97, 112,

monument, barrows, 21, 95, 96, 97, 99,
136, 137, 138, 141, 142, 144, 145

Netherlands, 135–45
population, 5, 98
trackways, 90, 94

Netherheath Flats, Pennines: ungulates, 52,

Netherlands 8, 135-45
54

New Guinea: agriculture, 140
Newhaven: Mesolithic material, 75, 77
Newland: place-name, 125
Nieuw Dordrecht. Netherlands. 143
nitrogen, and soil; 24, 25, 37
Nitzschia hungarica, Nitzschia sigma,

Nitzschia tryblionella, 137
nomadic communities, 18
Norfolk:

loess soils, 15, 16, 17
vegetational history, 57-62
villages, 127

Normans, 3
Northamptonshire:

deserted hamlets, 132-4
Mesolithic sites, 77
village mobility and replanning, 127-32

Northfield Farm, Long Wittenham, 35, 36
Northfleet, Kent; loess, 16
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Norway: red deer, 53
Nottinghamshire: loess soils, 15
nucleated villages, 7, 126

oak, 23, 35, 83, 86, 89, 94, 143
beetles living on, 33, 37
seedlings, and moisture, 25
See also Quercus

oak-birch woods, 138
Oakhanger Mesolithic site, 59, 83, 84
oats, 25
Ock valley, Berkshire, 124
Odiham, Hampshire: Mesolithic material, 75
Old, Northamptonshire, 127
Old Buckenham Mere: vegetational history,

Older Dryas period, 15, 46–8
57

Onthophagus, 33, 34
Onthophagus fracticornis, 34
Oostwoud, Netherlands, 136
Orkney:

reclamation of podzols, 24
stone shares, 104–6, 107, 108, 110, 112

distribution, 113
Orlingbury, Northamptonshire, 134
Oryzaephilus surinamensis, 34, 44
Ossoms Cave, Staffordshire, 55
otter, 137
outskirt vegetation, 138–40
Overton Down, 117
ox, 48, 111
‘Ox-drove’, 122
ox-eye daisy, 37
Oxford: ring-ditch sites, 37
Oxfordshire Archaeological Unit, 35
Oxytelus rugosus, 33
‘Oyster Midden’, Westward H O!, 79, 81
oysters, 81

Paarskylä, Finland: ard, 110
palisades, in field systems, 122
parish boundaries, 116 Plate, 122, 125
pastoralism, Saxon period, 58
pasture, 3, 22, 89, 117, 117..119, 137

beetles of, 31, 33–4
in forest clearings, 23
plants/weeds of, 37, 135, 138, 141, 142
See also grazing; grassland

Peacehaven: Mesolithic site, 77
Peak District: loess soils, 14
peas, 25
peat formation, deposits, 33, 95, 100, 137

Somerset Levels, 86, 90, 91
Pegwell Bay, Kent: loess, 12, 18, 21
Pengelly, W, 46
Pennines:

and hazel, 83
loess, 17
tenurial continuity, 4

periglacial regions, 12, 63
Personality of Britain (Fox), 10, 17

Propositions in, 1–4, 8
PFB (Protruding Foot Beaker) culture, 137,

143, 144, 145
barrows, and’ pollen analysis, 138, 141,

142, 144
stock breeding, 138

Phleum, 139
phosphorus, phosphates, 17, 22, 23, 24
Phragmites, 86, 137
Phyllopertha horticola, 33, 34
Phymatodes testaceus, 37
pig, 22, 46, 48, 49, 53, 54, 81, 100, 137
Pilgrim Lock, Warwickshire: alluvium study,

28–9, 32
snails, shells, 28, 30–1, 31–2

pine marten, 137
Pinus/ pine, 22, 33, 61, 83, 135, 138
Pisidium, 36, 43, 66
Pisidium casertanum, Pisidium nitidum,

Pisidium subtruncatum, 32
Pitjandjara people, Australia, 77
place-names, 123–5
planning, official, 8–9
Planorbis leucostoma, 66
plant foods, Mesolithic period, 79, 82–3, 84

plant remains, seeds, 139
Severn-Avon valley, 28, 29, 31
Upper Thames valley, 35–7, 38–9, 42,

See also pollen
42–3

plantain/Plantago, 94, 135, 142, 143
Plantago lanceolata, 36, 58, 59, 61, 94, 135

138, 140, 141, 142
Plantago maior, 138
Plantago landnam, Netherlands, 138, 142,

143, 144
Plas Heaton, North Wales: ungulates, 48
Platypus cylindrus, 34
Platystethus cornutus, 33
plough marks, 66, 111–12
ploughing, 29, 31, 111, 117

cross-ploughing, 112, 117
ploughs, 117. See also ards
Poa, 139
podzols, podzolization, 5, 14, 21, 22, 24,

25, 84, 99, 102
reclamation, 24, 25

Poland: loess deposits, 15
Polden Hills, 86, 87, 88, 90
polecat, 137
pollen analysis, 15, 25, 26, 37, 59, 61, 61–2,

100, 135, 136, 137–8
method, 57, 91..94
pollen catchment situations, 100

pollen assemblage sub-zones, Hockham
Mere, 57–8

pollen diagrams:
East Anglia, 58, 58ABCD, 60, 61
Mesolithic sites, 83
Netherlands, 140, 141, 142–3
Somerset Levels, 91–4
Switzerland, 139

Polygonum convolvulus, Polygonum
persicaria, 139

Pomatias elegans, 66, 69, 71, 72
ponds, 77, 102
pondweed, 36
poplar, 138
population, 5–7, 58, 98, 99

and cereal production, 43, 45
estimates, 5, 6, 7, 81
Mesolithic, 78, 79..81, 82–3
village, 127, 128, 130, 132, 134

Populus tremula, 139
Port Meadow, Oxford: ringditch sites, 37
Porter, P, 35
Portesham, Dorset: barrow, 100
Porthmidius austriacus, 33
Portland, Isle of: Mesolithic site, 81
Porton Down, Wiltshire, 120
Portsmouth area: loess deposit, 12, 16
Postbridge, Devon: pollen analysis, 83
Post-glacial, 71
Potamogeton, 36
pottery, 3, 8, 66, 88

associated with barrows and ring ditches,
98, 99, 101

pottery industry, 7
Poulton, R, 25
Poulton-le-Flylde, Lancashire: ungulates,

47, 49
Pre-boreal, 48, 50, 51, 53, 69, 71, 72
Prestatyn, Flintshire: ungulates, 52
projectile points, 96, 99
Prostomis mandibularis, 33
Proto-Solent: Mesolithic sites, 79
Prunetalia spinosae plant community, 138,

139, 140
Prunus, 35, 139
Prunus avium, Prunus insititia, 139
Prunus spinosa, 37, 138, 139
Pteridium, Pteridium aquilinum, 35, 37, 57,

58
Pupilla, 38, 63
Pusey: place-name, 124
Pyrus, 139
Pytchley, Northamptonshire, 131–2

querns, 100

Quarley, Hampshire: ditch system, 122
Quercus, 57, 58, 59, 61, 94, 135, 137. See

also oak

racial stock, and Highland and Lowland
Zones, 4

Rackham, Sussex, 100
Raddun, Richard of, 5
radiocarbon analysis, 15, 89, 137
radiocarbon dates, 29, 31, 33, 34, 66, 72,

73, 110, 145
Abbot’s Way series, 93
Hockham Mere series, 58
Late Neblithic and Early Bronze Age

monuments, 96, 97
Pilgrim Lock series, 28, 29
ungulate fauna, 46, 49, 50, 53, 54, 55

Rainbow Bar, Farnham: Mesolithic tools,
80

rainfall, 5, 24, 24–5, 86, 91
and Highland Zone, 2

raised bog, 86, 88, 90–l, 94
plants of, 90–1

‘ranch boundaries’, 115, 117, 119–22
Rangifer, 46, 48. See also reindeer
Ranunculus s. Batrachi, 36
raspberries, 140
Raunds, Northamptonshire, 134
Raybarrow Pool, Devon, 83
Reading: place-name, 123, 125
reindeer, 13, 46, 48, 49, 50, 53, 55

antlers, 48, 49, 50
Retinella nitidula. Retinella pura, 69
Rhamno-Prunetea plant community, 138,

Rhamnus cathartica, 138, 139, 140
140

Rhine valley: loess deposits, 12
Rhinoceros, 46, 48, 55
Rhynchaenus quercus, 33
Rhjsodes sulcatus, 33
ridge-and-furrow, 66, 113, 117, 132
‘Ridgeway’, 122
ring-ditches, 37, 98

35, 37, 42

Ringstead, Northamptonshire, 134
Rinyo-Clacton pottery, 66
Riss Glaciation, 15, 17
river gravels, 9, 27, 28, 35, 37, 42, 100, 102
river terraces, gravel terraces, 3, 22, 26, 27,

river transport, 8
river valleys, 25–6, 115, 117, 143

alluvial history, 81
rivers, 22, 25. See also floodplains
roads, roadways, 89, 122, 125

and village movement, 131
See also droveways

Robin Hood’s Cave, Derbyshire, 47, 50, 55
rock engravings, Scandinavian, 111.
rodents, 46, 53
Roding Valley: loess soils, 14
Roman period, 1, 2, 3, 90, 98, 99, 115, 122,

cereals, and storage, 34, 43–4, 45
124

evidence of environment, 34, 35, 37–43,
58, 59

ploughs, shares, 110, 112, 117
population, 6, 6–7, 43–4, 45
roads, as boundaries, 125
settlements, 35, 36, 42, 44
sites under floodloam, 25–6
towns, villas, 1, 6, 7, 44

Romney Marsh, 78, 100
Rosa, 35, 139
Rosa agrestis, Rosa cantina, Rosa dumalis,

Rosa dumetorum, Rosa spinossissima,
138

Rosaceae, 139, 140
Rössener sites, 139
Rubus bifrons, Rubus procerus, Rubus

radula, 138
Rudchester: ridge-and-furrow, 117
Rudston, Yorkshire: Roman villa, 44
Rumania: loess deposits, 15
Rumex, 138, 140, 141, 142, 143
Rumex acetosella, 58, 59, 61
Rumex sanguineus, 139, 140
Rural Estate Management (Walmsley), 9
Russia: loess deposits, 15
Rutland: elk, 54
rye, 25
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Saale Glaciation, 15, 17
St Fagans Folk Museum, 7
St Joseph, J K S, 127
St Mary Bourne, Hampshire, 116 Plate
St Swithuns Priory, Winchester, 5
Salisbury Plain Archaeological Research

Salix,
Group, 122

33, 61, 135, 137. See also willow
Salix caprea, 139
Sambucus nigra, 42, 139
Sambucus racemosa, 139
sand, 12, 13, 15
Sandhurst: place-name, 125
sarsen stones, 117
Satrup Moor, near Schleswig: cultivation

experiments, 113
Saxon period, 2, 3, 58, 59, 100

kingdoms and territories, 125
population, 6
villages, settlements, 124, 125, 126, 131

Scandinavia: rock-engravings, 111
Scandinavian invaders, 3
Scirpus, 137
Scotland:

elm decline, 94
ungulates, 50, 53, 54

scrub, 72, 139

spore-producing bacteria, 59..61–2

sea level changes, 16, 79, 91, 137
Scaford: Mesolithic material, 75, 77
Seamere: study of environment, 57, 58–9

58 CD

seasonal grazing, see transhumance
Secale, 58
‘Secondary Neolithic’, 96. See also under

Mesolithic
sedge, 90, 91
Senegal: clay-rich sediments, 12
settlement, place-names denoting, 123
settlements, 4, 115, 126, 136

Bronze Age, 101, 102
Iron Age, 35, 36, 37
and loess soils, 17–18
Lowland Zone pattern, 7, 8
nucleated, 7, 126
Roman, 35, 36, 42, 44
Somerset Levels, 88, 89
See also habitation sites

Severn valley alluvium, 27, 29..31
Sewerby raised beach, Yorkshire, 15
sheep, 5, 23, 55, 137
Sheffield, Berkshire: place-name, 125
shellfish, for food, 79, 81, 113, 137, 145
Shellingford: place-name, 124
Shetland: stone shares, 103, 104–5, 106,

110, 112, 113
distribution, 113

Shinfield: place-name, 125
Shrivenham: place-name, 124
Shustoke, Warwickshire: insect fauna, 33
sickle blades, 100
Sidbury, Wiltshire: ditches and enclosures,

4, 120, 122
Sieveking, Gale, 16
Silchester: Roman shares, 110
Single Grave culture, Denmark, 144
Sinodendron cylindricum, 33
Sitophilus granarius, 34, 44, 45
Sitotroga cerealella, 44
Skaill, Orkney: stone shares, 104, 105, 106,

plough ‘marks, 112
108, 113

Skara Brae: grain, 44
slash-and-burn cycle, 22
sloe, 37, 138, 140
Smith, Christopher, 34
Snail Down, Wiltshire, 118, 119
snails, 13, 28, 30, 32, 101, 120

water, 28, 30, 32
sociology’ and Lowland landscape, 8–10
Soil Survey of England and Wales, 12, 14
soils, 1, 2, 21–6, 112–13

brown earths; 84
burled, 21, 68–9, 111

under barrows, 21, 24, 98, 99, 100,

clay, 112
1 0 1 ,  136 ,  137 ,  144

and conservation, 5
deterioration, degradation, 1, 2, 18, 22
effects of agriculture on, 22–4
erosion, 23, 25, 29
forest, 22
moisture in, 23, 24–5
Netherlands, 135, 143, 144
reclamation, 24, 25
rubified, 15
sandy, 25, 113, 143, 144
See also alluvium; loess; podzols

Soldier’s Hole, Somerset, 48
Solent, see Proto-Solent
Solidago virg-aurea, 139
solifluction, 15, 18
Somerset: loess soils, 14
Somerset Levels, 7, 86–9

economy, 88–9
flooding, 86, 88, 90, 91
trackways, 87, 88, 90, 91
vegetational history, 86, 90–4

Somerset Levels Project, 86
Sonning: place-name, 123, 125
Sorbus, 137, 139
Sorbus aucuparia, 139
Sotwell: place-name, 124
Southampton: imported pottery, 8
Southcot: place-name, 123
spades, spade marks, 113
Sparsholt, Berkshire, 124
spelt, 37
Sphaerites glabratus, 33
Sphagnum, 86, 88, 91

Spinifex, 83
sponge spicules, 43
spore analyses, 59..61–2
Staffordshire: Mesolithic sites, 77
Standlake, Oxfordshire, 35
Stanford: place-name, 124
Stanydale, Shetland: stone shares, 104
Star Carr, 51, 53, 81, 82
Steenendam, Netherlands, 136
Steventon: place-name, 124
stinging nettle, 37..42.
stock rearing, see under domesticated

animals
Stoke Doyle, Northamptonshire, 131
stone tools, see flint tools
Stony Low, Derbyshire: ungulates, 53
Store Vildmose, Denmark: plough marks,

Stranmillis, Belfast, 7
112

Stratfield: place-name, 125
strawberries, 140
streams, and place-names, 124
Sturdy, David, 117
sturgeon, sturgeon nets, 137
Sub-Boreal, Zone VIIb, 3, 25, 33, 83, 136,

138, 142
Sub-Boreal/Sub-Atlantic transition, 2
Succinea, 63
Succisa, 141, 142
Suffolk:

fauna, 100
loess soils, 15

sugar-beet yields on loess soils, 17
Sumburgh, Shetland: shares and plough

marks, 104, 112
Sun Hole, Somerset, 46, 47, 48
surnames, Somerset Levels, 89
Surrey: place-names, 125
Sus scrofa, 49. See also pig
Sussex, 100

loess soils, 14, 17
Sutton: place-name, 124
Sutton Courtenay: place-name, 124
Swallowfield: place-name, 125
Sweden: horses, 54
Sweet Track, Somerset Levels, 86..88, 90
Swifterbant, Netherlands, 135, 136
Switzerland: pollen diagrams, 139
Synedra pulchella. 137

Tame basin alluvium, 27
tarpan, 49
Taw Marsh, Devon, 83
Taxus, 135

Teeshead, Pennines: ungulates, 52, 54
territories, Mesolithic, 77–9..81
Texas: clay-rich sediments, 12
Thalictrum flavum, 37
Thames valley:

environment, Iron Age and Roman
period, 35–43

loess soils, 14, 15
ring ditches, 98, 99

Thatcham, Berkshire: ungulates, 50, 51, 53
Thermoactinomyces vulgaris, 59..61–2
Thor Valley fissure, Staffordshire, 55
Thorne Moor, Yorkshire: insect fauna, 33
Thrupp, Abingdon, 35
Thruxton Hill: ditch, 122
Tidmarsh: place-name, 125
Tilia 33, 57, 58, 94, 135, 137, 142. See also

Tilshead: boundaries, 122
lime

Tingwall, Shetland, 112
Tollpits Lane, Hertfordshire: ungulates, 51,

52, 53, 54
tools for cultivation, 113. See also ards
Tornewton, Devon: ungulates, 46, 47, 49
towns, 7

and planning, 9
trackways, Somerset Levels, 86–8, 89
trade, Lowland Zone, 7, 8
trampling: effect on soils. 22, 23, 138

barrows, and pollen analysis, 136, 138,
141

stock breeding, 138

‘tranchet i axes, 75, 76
transhumance, seasonal grazing, 37, 42, 81,

89, 100, 101, 102
TRB (Funnel Beaker) culture, 135, 135–56,

144

treasure-hunting, 8
tree lopping for fodder, 22, 22–3
Tribolium, Tribolium castaneum, 44
Trifolio-Geranictea plant communities, 139
Triticum, 58
Triticum aestivum. Triticum dicoccum, 137
Tubney: place-name, 124
tufa deposits, 64..66, 68, 69, 71, 72, 73

Uddelermeer, Netherlands, 143
Uffington, Berkshire, 124
Ulex, Ulex europaeus, 139
Ulmus. 57, 58, 59, 90, 94, 135, 137. See

also elm
Ulster: Neolithic landscape, 95
ungulate fauna, 46–55. See also animals by

name
Unsworth, B, 59, 61
Upper Palaeolithic tools, 16, 46, 48, 49, 55.

See also Creswellian tools
Upton: place-name, 123
Ursus arctos, 46. See also bear
Urtica, 135
Urtica dioica, 37..42
urus, 81  

Vallonia, 63, 68
Vallonia costata, 69, 71
Vallonia excentrica, 68
Vallonia pulchella, 63, 69
Valvata cristata. 43
Valvata piscinalis, 32
Vebbestrup, Denmark: ard, 103
vegetable growing, and loess soils, 17
vegetation, flora, 1, 2, 5, 7, 135, 138–44

outskirt, mantle, 138–40
See also forests: woodlands; and trees

and plants by name
vegetational history:

East Anglia, 57–62
Somerset Levels, 86, 90–4

Veluvian BB (Bell Beaker) culture, 135
Veluwe region, Netherlands, see under

Gelderland
Verbascum nigrum, 139
vernacular architecture, 7
Vertigo genesii, 63, 64
Vertigo pusilla, 69, 71
Vertigo substriata, 69
vetch, tufted, 37
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Viburnum opulus, 138, 139, 140
Vicia cracca, 37
Vicia hirsuta, 139
Vitrea, 69
village green, 126, 128, 130, 131
villages, 9

deserted, 126, 133
hamlets associated with, 132–4
movement and change, 126–32
Saxon, 124, 125, 126, 131
secondary, daughter, 126

Virdifield, Shetland: ards, 103, 110, 112
VL (Vlaardingen) culture, 135, 136–7
Vlaardingen, 136, 137
voles, 13
Voorschoten, Netherlands, 136, 145

loess, 12, 13, 14, 16, 17
tenurial continuity, 4

Wales:

Walesland Rath, Dyfed: ard share, 103
Walgrave, Northamptonshire, 131
Wallingford: place-name, 124
Wallington, Yiewsley: Mesolithic tools, 80
walls, boundary, 117, 138
Walmsley, Rural Estate Management, 9
Wansdyke, 4, 125
Wantage: place-name, 124
Wareham, Dorset: pollen diagram, 83
Warfield: place-name, 125
Warren House Gill, Co. Durham: loess, 12,

14, 16
Warwickshire: Mesolithic sites, 77
water crowfoot, 36
water deficit, summer, 24–5. See also

drought
water regime in forests, 21, 22

effect of clearance, 23
water sources, 117, 119

and place-names, 124
and site location, 77, 81

Wawcott, Berkshire: ungulates, 50, 51, 52, 53
Weald Clay, Weald, 100

loess soils, 14, 18
and Mesolithic sites, 75, 76, 77, 78, 83,

84

lynchets, 117
wind-blown material, 12. See also loess
windbreaks, Bronze Age, 100
Windermere, Lake: spores, 59, 61
Windmill Hill, 100
Windmill Hill type pottery, 66
Windsor: place-name, 123
Windsor Forest, 9, 33, 125

wealth, in Highland and Lowland Zones, 2

wear marks on shares, 104, 105, 107, 108,
109, 110, 112

weevils, 33, 44, 45
Weichsel loess, 15
Weisdale valleys, Shetland, 112
Welland, River, 127
wells, 77

Bronze Age, 44, 117..119
Roman, 35, 37, 43, 44

Wessex landscane. and monuments, 95, 96,
99

ditch systems and fields 115–22
West Hartlepool: ungulates, 52
Westmoreland: loess soils, 14
Weston Wood, Surrey: spade marks, 113
Westward Ho! midden, 79, 81

ungulates, 52
Wetton Mill, Staffordshire: ungulates, 48,

50, 52, 54
wheat, 17, 25, 37
Whistley: place-name, 125
Whitsbury, Hampshire: linear ditch system,

122
Wilby, Northamptonshire, 133, 134
Willow, 69, 88, 138, See also Salix
Wilmington: Mesolithic naterial, 75
Wilsford, Wiltshire:

Bronze Age well, 44, 117..119
insects, 34, 44

Wiltrow, Shetland: ard shares, 104
Wiltshire:

barrows, and land use study, 98, 100,
101–2

fields, boundaries, 115, 125
loess, 15

s, 48, 49Windy Knoll, Derbyshire: ungulate
Winkfield: place-name, 125
Winterbourne Abbas, 117
Winterbourne Whitchurch, 122

Wisconsin: study of water flow, 23
Wittenham: place-name, 124
Wokefield: place-name, 125
Wokingham, Berkshire, 125
wolf, 48
Wolstonian Glaciation, 16, 17
wood: role in prehistoric societies, 89
wooden tools, 88, 89

ards, ard shares, 103–4, 104, 108, 110
Woodford, Northamptonshire, 130–1
woodland, 1, 53, 89, 122, 143

clearance, 69, 88, 143–4
grazing in, 83, 100, 143
insects of, 33
and place-names, 125
and rainfall, 23
regeneration, 22, 25, 88
snails of, 66
See also coppice; fen-wood; forests

Woodley; place-name, 125
woodworm, 33
wool, 8, 58
Woolbury, Hampshire: ditch system, 122
woolly rhinoceros, 13, 46, 48. See also

Coelodonta
Woolstone, Berkshire, 124
Worcestershire: Mesolithic sites, 77
Worldsend, Church Stretton: insects, 33
worms, 21
Wrotham, Kent: Mesolithic material, 75
Würm Glaciation, 15, 49
Wymer, J J, 50

yokes, 110–11
York: Roman grain, 44
Yorkshire:

forest clearance, 59
loess soils, 14, 15, 17
tenurial continuity, 4
villages, 126

Younger Dryas period, 49–50, 53

Zandwerven, Netherlands, 136, 145
Zannichellia palustris, 36
Zimioma grossa, 33
Zonitidae, 63, 66, 71




